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The Standard of Excellence

in HF Base Stations

The IC-751 is the most
advanced transceiver avail-
able today. It's a competi-
tion grade ham receiver, a
100KHz to 30MHz continu-
ous tuning general coverage
receiver AND a full-featurer
all mode solid-state ham
band transmitter. The IC-75i
also covers the new WARC
bands, MARS frequencies,
and it AMTOR compatible,

Important Standard
Features. Compare these
important standard features in
this “top of the line’* base
station:

e — e ——

® 100KHz - 30MHz Receiver

® 105dB dynamic range

¢ QSK — full break-in CW
(nominal speed 20WPM)|

* FM Mode Standard

* High-grade FL-44A 455KHz
SSB filter

® 327 tunable Memories with

lithium battery backup

100% Duty Cycle Transmitter

Passband Tuning

12V DC operation

Adjustable AGC

® Adjustable Noise Blanker

® RIT/XIT with separate
readout

* [C-HMI2 Microphone with
Up/Down Scan

* Continuously adjustable
transmit power

Options. 1C-EX310 speech
synthesizer, intemal IC-PS35
power supply, external IC-PSI5
or 1C-PS30 system supply,
IC-SM8 two-cable desk mic,

Now with a ONE YEAR Warranty!

Al stated specification are approximate and subject to change withoul notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spuricus emissions.

IC-SM6 desk mic, RC-10 exter-
nal controller, and a variety of
filters.

FILTER SPECIFICATIONS

Center -HI'_:}
Filter Model Freq. (K
[KHz2]  \Width

STANDARD FILTERS

AM Ceramic CPR 455 1T 455 60
SSB [PHT) XTAL FL-30 Yons 23
FM Filer IATSA 2015 15 [-3d8]
558 Narrow

[Hygrade

Crtal) FL-4aA 455 24
OFTIONAL FILTERS

CW Narrow FL-52A 455 0500
O Narrow FL-53A 455 0250
€S8 Wide F-10 Fons 2B
O Narrow FL-32 Q00s 0500
O Narrow FL-&3 Y006 0250
AN 33 WVING 60

Dperating From 12V, the

IC-751 is also available with an
optional internal AC power

supply, the IC-PS35.. for the

winning edge in field day
competition.

The IC-751 provides superior
performance for all amateur
radio operators...from novice
to extra class. See the IC-75]
at your local ICOM dealer.

First in Com

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234

[cations

751385
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[€3[ICOM]Ic-R71A [{TOLL-FREE PHONE} | @ 3[ICOM] |C-735

INCLUDING ALASKA AND HAWAI

SUPERIOR GRADE , THE LATEST IN ICOM'S LONG LINE

GENERAL COVERAGE OF HF TRANCEIVERS

RECEIVER ﬁ

ICOM|
HAND-HELDS

Regular $799

SALE! $629.95

CALL FOR LOW, LOW PRICE

ICOM| IC-37A

LATEST
1ICOM EDITION
IC-02AT IC-2AT IC-3AT IC-3200A DUAL BANDER

IC-04AT IC-4AT COVERS BOTH 2 METERS
...... and 70CM

EARe

AT GREAT LOW N\ CALL FOR

220 MHz’s BEST BUY! .
REGULAR $449 SUMMER PRICES P WEells

SALE! $299.95
LIMITED QUANTITIES FREE SHIPMENT

LOW
PRICE

THIS PRICE. MOST ITEMS, U.P.S. SURFACE.
6 STORE BUYING POWER!
PERSONALIZED SERVICE FREE SHIPMENT
2 Rm’éﬁrﬂ;mam = - MOST ITEMS U P.S. SURFACE
A R P Conng CALIF. AND ARIZONA
s SO M CALIF. AND ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE

BOB FERREAD WHA
Managsrs THE TOLL FREE NUMBER IS NOT IN EFFECT IN THE STATES OF v
| ’ - vm' @
H and n1hurl:|5rm‘rf:a::::t:;gam - PHONE HOURS: 9:30 AM TO 5:30 PM PACIFIC TIME. i

Wy STORE HOURS: 10 AM to 5:30 PM Mon. through Sat.
ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123
2620 W. La Palma, 2811 Telegraph Ave., 5375 Kearny Villa Road,
(714) 761-3033, (213) 860-2040, (415) 451-5757, (619) 560-4900,
Between Disneyland & Knotts Berry Farm Highway 24 Downtown. Left 27th off-ramp. Highway 163 and Clairemont Mesa Blvd.
BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
990 Howard Ave., 1702 W. Camelback Road, 6265 Sepulveda Bivd.,
(415) 342-5757, (602) 242-3515, (818) 988-2212
5 miles south on 101 from San Fran. Airport. East of Highway 17. San Diego Freeway at Victory Boulevard
AEA « ALLIANCE « ALPHA « AMECT » BA&W-CALLBDOK «CENTURIAN+COLLINS ISC » J W MILLER « KANTRONICS » SIGNAL-ONE«STONER« TEMPO = TEN-TEC
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BELDEN s BENCHER + BIRD + BUTTERMLUT + GILFER«HAL o HUSTLER s HY GAIN = IC0HM = MIAAGE s MYFE = PALOMAR = BORMN = SHUBE =

Prices specificalions. descrphons Sulyec! fo change wilhoul nohce Call and Anpona resigents please ago sales far



THINGS TO LOOK FOR
(AND LOOK OUT FOR)
| IN A PHONE PATCH

e A patch should work with any
radio. AM, FM, ACSB, relay
switched or synthesized.

e Patch performance should not
be dependent on the T/R speed
of your radio.

¢ Your patch should sound just
like your home phone.

e There should not be any sam-
pling noises to distract you and
rob important syllables. The
best phone patches do not use
the cheap sampling method.
(Did you know that the competi-
tion uses VOX rather than
sampling in their $1000 com-
mercial model?)

¢ A patch should disconnect
automatically if the number
dialed is busy.

e A patch should be flexible. You
should be able to use it
simplex, repeater aided simplex,
or semi-duplex.

e A patch should allow you to
manually connect any mobile or
HT on your local repeater to the
phone system for a fully
automatic conversation. Some-
one may need to report an
emergency!

¢ A patch should not become er-
ratic when the mobile is noisy.

* You should be able to use a

| power amplifier on your base to
extend range.

* You should be able to connect
a patch to the MIC and EXT.
speaker jack of your radio for a
quick and effortless interface.

* You should be able to connect
a patch to three points inside
your radio (VOL high side, PTT,
MIC) so that the patch does not
interfere with the use of the
radio and the VOL. and SQ. set-
tings do not affect the patch.

* A patch should have MOV
lightning protectors.

¢ Your patch should be made in
the USA where consultation
and factory service are immed-
iately available.

ONLY
PRIVATE PATCH Ili
GIVES YOU ALL
OF THE ABOVE

BEWARE OF INFERIOR
IMITATIONS

—

PRIVATE PATCH Il M

SIMPLEX SEMI-DUPLEX INTERCONNECT

With an amazingly low price, the all new &
powerful personal phone patch sys . | 150

simplex, repeater aided simplex (from - Jlex (af

repeater). That's right, you will never her patch.
PRIVATE PATCH Ill does it all! The _. BW £ ortant
features which were formerly only av: | D commercial

models.

With a flick of the new connect switch you can patch your friends on the repeater into
the phone system. One of them may need to report an emergency!

No hassles with busy signals! If you call a number that is busy, just put your MIC down
and relax. PRIVATE PATCH Ili will disconnect automatically.

The new CW ID keeps you completely informed as to patch status. ID occurs when you
access and again when you disconnect. ID is also sent after toll call attempts, all
automatic disconnects, manual disconnect and when timeout is imminent. And of
course your CW ID chip is free.

PRIVATE PATCH Ilil does not interfere with the normal use of your base radio. A new
audio pre-amp permits audio take off before the VOL. control. As a result, the VOL. and
squelch settings do not affect patch operation. Of course you can also connect
PRIVATE PATCH Il to the MIC and EXT speaker jacks as before.

A new digit counting system makes the toll restrict positive even in areas where you do

not have to dial “I” first. A secret five digit code disables the toll restrict for one toll call.
Re-arm is automatic.

Additional new features: MOV lightning protection — Three digit access code (eg.*93)
— Spare relay position on board — Plus former features: 3/6 minute timeout timer —

Digital fast VOX (pat. pend.) — 115 VAC supply — Modular Jack and cord plus
much more!

Please write or call for our four page brochure to get the complete story.

Options: Warranty? Yes, one full year!
FCC approved coupler
12 VDC or 230 VAC power DEALERS

AMATEUR ELECTRONIC SUPPLY JUNS ELECTRONICS
Milwaukee WI, Wicklitfe Oh, Culver City CA, Reno NV

Orlando FL, Clearwater FL. MIAMI RADIO CENTER CORP

Lagyegio Ny Miami FL
COLES COMMUNICATIONS
. MIKES ELECTRONICS
Ban:Antorio TX F1. Lauderdale, Miami FL
ERICKSON COMMUNICATIONS
Chicago IL H&hﬁaﬂ?'LTBU“HG CORP.
HAM RADIO OUTLET
e ame G, PACE ENGINEERING
Oakland CA, Phoenix AZ.
San Diego CA, Van Nuys CA  THE HAM STATION
HENRY RADIO Evansville IN
Los Angeles CA, Anaheim CA,  CANADA:
Butler MO DOLLARD ELECTRONICS
Vancouver, BC
T07 CONNECT  (213) 373-6803
SYSTEMS

Sy INCORPORATED 23731 Madison St., Torrance, CA 90505
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TAFF
WHAT? News from the Publisher it i

MANAGING EDITOR
Steve Jewett KATMPM |

TECHNICAL/INTERNATIONAL EDITOR
Perry Donham KW10

EDITORIAL ASSISTANTS
Nancy Cook
Welcome to our 25th Anniversary issue. There they are—the words very few ever get to write and print. ‘Richard Phenix
Even though I'm a hardened veteran of almost eleven of these crazy twenty-five and know a lot about the Chris Schmidt KATMPL
other fourteen, | get soft when | try to describe what this issue means in itself and what it has in it as DESIGNERS

; f=E i Ri
well. | don't mind saying that I've been brought to tears this year—me, a big rugged guy—when thinking IR o

Bob Ross
about the people and efforts that have made 73 a go. ASSOCIATES
Why don’t we start with some 73 stats. Only one of every 100 new magazines lasts for more than 10 Robert Baker WB2GFE
years; those lasting 25 years are approximately .007 percent of new starts, at best. 73 has printed more John Edwards Ki2U
than 43,510 pages so far. If one person—ONE PERSON—worked full-time for 25 years, that's 52,000 Giﬂfﬁ:ﬁfgﬁfgﬁL
hours, minimum. We recently purchased article #11582. We have paid more than $1.62 million to our Dr. Marc Leavey WA3AJR
authors, columnists, artists, and photographers. Bill Pasternak WABITE
Scary. Just like trying to narrow down our Silver Eagle winners (page 18). Before you turn there, | want Peter Stark K20AW
you to know that Wayne W2NSD wasn’t even considered. (He already has one, anyway.) As | explained to Feled Futman K28
Wayne in August when he was about to make applesauce (for the recipe, see “Never Say Die,” October,
1979), no way. “What do you have in mind?" asked Wayne. “Not telling you, that is for sure.” When you're ADVERTISING
the founder and heart and soul of a magazine for 25 years, you deserve the best sort of surprise. That's | 1-800-441-4403
what Wayne will get. We will let you know what it is as soon as it's done. Think video and thank SWAT SALES MANAGER
(Secret Wayne Appreciation Team). Jim Gray W1XU
Thank, too, our advertisers. Without their daring and dollars over the years, you never would have had ASSISTANT SALES MANAGER
the opportunity to buy what you did and do. You never would have been able to see the kinds of reviews Nancy Ciampa
and new product announcements (including some weird ones this month) you regularly expect. Thank, SALES REPRESENTATIVE
too, companies whose products are good, operations small, and dreams unlimited. Thank again the big- Ross Kenyon KATGAV
gies such as ICOM, Kenwood, and Yaesu who strive to beat one another and in so doing engineer another
miracle.
How about advertising heroes. One group is made up of purchasers of the postcards bound into the MARKETING MANAGER

middle of this issue. We thought this would be a relatively cheap, really revolutionary way to reach buyers Hope Curigr

quickly—and to get a response.

The second bunch is really simple to name but hard to describe: advertisers who were with us in 1960
and are still with us in 1985. Barry Electronics. Fair Radio. International Crystal. Radio Amateur Callbook.
Slep Electronics. Do me a favor, please, and get in touch with these people—if only to say thanks for
supporting 73. They have as much of a share in helping celebrate our 25th as anyone else—and probably

GRAPHIC SERVICES DIRECTOR
Christine Destrempes

GRAPHIC SERVICES MANAGER
Dennis Christensen

fHoTe. MANUFACTURING MANAGER
And then there's you, our reader, last in line you think. Wrong. My monthly calls to letter-writers went Susan Gross

out this month to Ohio, Maine, Kansas (randomly selected), and to a country overseas. | hope that writer FILM PREP SUPERVISOR

can get back to us at some time, by the way. When you carefully reach the right name at the right address Robert M. Villeneuve

and the amateur who's contacted you says, “No, wrong number!”, something is wrong. As part of our TYPESETTING SUPERVISOR

25th year, I'd like to let everyone around the world know that 73 appreciates hams who care enough about Linda P. Canale

their hobby to contact us, whether they agree or disagree with what we're doing. SYSTEMS SUPERVISOR
We had one goal when we started to put this issue together: Be truthful, the rest be damned. We ended Andrea Fiorence

up with more. To dedicate it to Wayne Green W2NSD. To do some special things for randomly-selected
readers representing DX (1), DC (1), and the fifty states (50). Here they are:

: ) ) PRESIDENTICEO
1. Rune Eriksson SMBBNE, Sweden 7. Jimmie Hardy, California James S. Povec
2. Walter Scott W3UTJ, District of Columbia 8. Raymond Elsner, Colorado VICE PRESIDENTIFINANCE
3. Francis Dole KB4FHR, Alabama 9. Eugene Modzelewski, Connecticut Roger Murphy
4. Lew M. Williams, Jr., Alaska 10. Dave Stepnowski KC3AM, Delaware ASSISTANT GENERAL MANAGER
5. W. Philip Sawyer WD4FAK, Arizona Matt Smith KA1IEI
6. Joe Karr, Arkansas Continued on page 62 ASSISTANT TO VPIFINANCE
Dominique Smith
DIRECTOR OF CIRCULATION
| William P. Howard
CIRCULATION MANAGER
Frank Smith
X DIRECT AND NEWSSTAND SALES
= 73 for Radio Amateurs is a member of the CW Communications/Inc. group, the MANAGER
world's largest publisher of computer-related information. The group publishes Raino Wirein
57 computer publications in more than 20 major countries. Nine million people 1-800-343-0728
read one or more of the group's publications each month. Members of the group DIRECTOR OF CREDIT SALES
include: Argentina's Compuierworld/Argentina; Asia’s The Asian Computerworid; Australia's Computerworld Australia, AND COLLECTIONS
Australian PC World, Macworld and Directories; Brazil's DataNews and MicroMundo; China's China Computerworld: Den- William M. Boyer
mark’'s Computerworld/Danmark, PC World and RUN (Commodore); Finland's Mikro; France's Le Monde Informatique,
Golden (Apple), OPC (IBM) and Distributique; Germany's Computerwoche, Microcomputerwell, PC Well, SoftwareMarkt,
CW Edition/Seminar, Computer Business, RUN and Apple's; Italy's Computerworld Italia and PC Magazine; Japan's Com- FOUNDER
puterworld Japan; Mexico's Computerworid/Mexico and CompuMundo; The Netherland's Computerworld Benelux and PC Wayne Green W2NSD/1
World Benelux; Norway's Computerworld 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; J;ﬂ'&'gﬂﬂ“
Venezuela's Computerworld Venezuela; the US's Computerworld, Hot CoCo, inCider, Infowarld, MacWorld, Micro Market-
world, PC World, RUN, 73, 80 Micro, Focus Publications and On Communications.
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pacesetter in Amateur radio

AII mode recewer.

Covers 150 kHz —30 MHz in 30 bands

All mode: USB, LSB, CW, AM, FM

Digital VFO's. 50-Hz, 500-Hz or 5-kHz

steps. F LOCK switch 2-1000 tigh performance

len memaories store frequency, bana, :;_:rh'j kHz-30 Y MHz in 30 bands « AM
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Uptional ace

e VC-10 VHF converter for R-2000 covers
118-174 MHz

455C 500 Hz CW filter for R

» HS5-4 Headphones

» HS-5 Deluxe headphones

o Y(3- 1-2000

» H5-6 Lightweight headphones
s HS-7 Micro
s DCK-1 DC cable kit for 13.8 VDC
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pacesetter in Amateur radio

Incredible Flexibility!

TM211A/411A

The TM-211A 2 m and the TM-411A
70 cm transceivers combine ultra-
compact size with an impressive
array of features to give you maxi-
mum flexibility in mobile operations.
The TM-211A and the TM-411A may
be stacked for even more operating
flexibility!

s External speaker.
A high-quality external communications
speaker Is provided for the best sound
quality.

¢ 5-channel memory with muitiple
scanning functions.

* Priority Watch.
The "Pnorty Watch™ mode lets you
Keep an eye on an important channei
when monitoring other frequencies.
* Extended frequency coverage on 2 m.
TM-211A covers 142-149 MHz

Optional accessories:

® CD-10 call sign display ® PS-430 DC
power supply ® KPS-7A power supply
o MC-425 regular UP/DOWN hand
microphone ® MC-55 (8-pin) mobile
microphone with ime-out timer

® MA-4000 dual band mobile antenna
with duplexer e SWT-1/2 2m/70 cm

e 7-position, tilting control panel.
The unigque control panel is designed
{0 Increase operating and installation
ease. The panel may be moved to
provige the best viewing angie and
nanaiest access (o controls.

The transceiver can scan the memory " 100 W antenna tuners ® SW-100A/B
channels or can be programmed to * DCS—Digital Code S.q”ﬁ'“:h- SWR/power meters ® PG-3A noise
scan all or a portion of the band. Program your transceiver to respond  fijiter @ MB-201 extra mobile mount

only to a specific digital code—much

¢ SP-40 compact mobile speaker
more secure than CTCSS.

e 25 watts high power,
5 (adjustable to approx. 15 watts) low.

T iy Wy

CD
"
L
SaL
SN B E . - . .
R S Ay sl More product information is available
Ll il ] IRE=18 ! _-.:I - - F— " e r.
:_ e T =il AlTala = "‘.‘lf-: fr‘:}rr" ﬁ;ithLJPEEG KET‘:'_“.-'I:I'::'U d:ﬂltlrﬁ
D1oq Cll. The CD-10 dis-
plays the or I sign, and stores it g
in memaory. Twenty 5 may be stored
TF‘: Jn-‘rrL n wledl ‘..r" Eﬂ}'
rics = | . |

3 2w LAl - |

TRIO-KENWQOOD COMMUNICATIONS
’ 3 Kenwood transceivers and most 3CCessori 1111 West Walnut Street
inge without notice or obligation Compton, California 90220
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EDITED BY PERRY DONHAM KW10

Change-Up

BILLING IT AS THE BIGGEST CHANGE in
its 65-year history, Herb Nelson WIIGL of
the Radio Amateur Callbook has an-
nounced a new look for the 1986 edition.
Published on December 1st, 1985, the new
North American Callbook will list ama-
teurs not only in the United States, but
also those in Canada, Mexico, Central
America, the Caribbean, and Greenland.
Also published on December 1st, the 1986
International Callbook contains the call,
name, and address of amateurs every-
where else. Both books include the Call-
book's ‘‘extras’’: international postal
information, worldwide QSL bureaus, a
census of hams, abbreviations, and so
forth. A third publication, available June 1,
1986, is the Callbook Supplement. Instead
of producing three supplements per year
per Callbook, this single volume will be of-
fered—it contains new licensees, address
changes, and call changes for both the
North American and the International edi-
tions. Anyone who has spent an hour dig-
ging through three supplements to find a
new call will appreciate having everything
in one book. The new format will also al-
low it to be sold through dealers, some-
thing that was difficult at best with the old
supplements. It isn't too early to think
about Christmas! You can get information
about Callbook products by writing Radio
Amateur Callbook, Inc., 925 Sherwood
Drive Box 247, Lake Bluff IL 60044,

Free Passage

NASA IS LOOKING for a few good hams to
participate in an experiment involving a
geostationary satellite. Volunteers will be
given free access for two years to the tran-
sponder, which has an uplink of 28-30
GHz and a downlink of 18-20 GHz; the bird
is scheduled for launch in 1989. You'll
need a ten-foot dish and an “expression of
intent” on file with NASA to play. Com-
plete details are contained in a brochure
available from Ron Schertler, MS54-6,
NASA Louis Research Center, Cleveland

OH 44135.

What A Guy!

A SECRET CONTEST has been running on
the 73 computer bulletin board—we've
been looking for the 1000th caller. And the
winner is (drum roll); Jean Faguy VE2AKJ
of Quebec city. Jean unwittingly won him-
self a one-year subscription to his favorite

ham rag. 73, of course! The RBBS is rap-
idly closing in on caller number 2000, and
with good reason. On it you can find scads
of software for your microcomputer, cur-
rent news including electronic editions of
the W5YI Report and The ARRL Letter, DX
news, bulletins, and plenty of people to
talk to via the personal mail system. You
can even submit your latest article for con-
sideration, or tell the staff how wonderful
you think we are! The number is (603)-924-
9809, 300 or 1200 baud. Send a carriage re-
turn or two to get things rolling.

Empty Shelves

AN AMAZING THING HAPPENED in Derry,
New Hampshire. Hundreds of rabid hams
waving fistfuls of money converged on
Rivendell Electronics during what looked
like a run on the bank. The occasion?
ICOM Day! | caught up with Evelyn Garri-
son KA7LPK of ICOM; from the throng sur-
rounding her | thought perhaps she was
giving away |C-02ATs as party favors. Alas,
there were no freebies, and Evelyn was
standing in front of an empty table—a ta-
ble which had held stacks of ICOM HTs
and low-band rigs (including the new IC-
735—review next month). She recounted
the story of one fellow who had driven 600
miles just to get a deal on his favorite rig!
He went home happy. Standing next to Ev-
elyn were George N7EZJ and Annie Bux-
ton of AEA, demonstrating their new
software to an enraptured crowd. Short ad:
Look next month for a new packet-radio
controller from AEA for the Commodore
64. It will be a plug-in module that includes
a software-selectable HF or VHF modem,
a menu-driven terminal program, and a
hardware HDLC. Just run a cable from the
cartridge to your radio and you're on
packet! Don't miss ICOM Day at your local
dealer—tell him 73 sent you.

Think Space!

WHAT DO YOU THINK the United States
should be doing in space? The National
Space Institute has launched Space Out-
reach '85, a program designed to solicit
ideas from the general public as to poten-
tial uses of space for social and economic
benefit. The rules are pretty simple. Sug-
gestions may be no longer than 750 words.
You should not submit scientific or explo-
ration projects such as a moon base or a
Mars mission, since these ideas are al-
ready being looked at by the government.
And your proposal should be creative, in-

novative, and feasible. Each entry will be
reviewed by a panel of judges which in-
cludes Walter Boyne, Director of the
Smithsonian’'s National Air and Space Mu-
seum, Evert Clark, Technology Editor of
Business Week, former astronaut Michael
Collins, and Robert Cowen, science writer
for The Christian Science Monitor. Out-
standing submissions will be acknowl-
edged with an award, and the person who
submits the best idea will receive an all-
expense-paid trip to see a space-shuttie
launch. All of the proposals submitted will
be compiled and presented to Congress,
NASA, and the newly-created National
Commission on Space. To get more infor-
mation on Space Outreach '85, or to send
in an idea, contact The National Space In-
stitute, West Wing #203, 600 Maryland Ave
SW, Washington DC 20024; (202)-484-1111.
The deadline for entries is November 15,
1985.

Smilin’ Island

THE ARRL's DX ADVISORY COMMITTEE
has voted to add the Pribilof Islands to the
DXCC country list. The ten-year effort to
put KL7/P on the list boiled down to one
issue: While the Pribilofs are 260 miles
away from mainland Alaska, they are only
200 miles from the Aleutian Islands. Does
““‘separation by water” apply in this case?
In a document titled “Guidelines for Inter-
preting the DXCC Country Criteria,” para-
graph 2.6(b) states, "Islands. . .which are
geographically located adjacent to an is-
land or island group which have a com-
mon government will be considered as
separate entities provided there is at least
500 miles of open water separation be-
tween the two areas in question.” This
seems to say that the Pribilofs do not quail-
ify for DXCC country status. But given the
seemingly willy-nilly method of filling the
DXCC list used in the past, it will come as
no surprise if the ARRL Awards Commit-
tee votes to accept the DXAC's recommen-
dation.

Stringers

AS ALWAYS, we had help in putting “"QRX"
together. This month it came from the
W5YI Report, The ARRL Letter, Westlink,
N2BFG, W1QMS, Amateur Satellite Re-
port, Charles Kelsey, and Tony Reichardt.
Don't forget to send your news items to 73
Magazine, Editorial Department, 80 Pine
Street, Peterborough NH 03458, Attn:
“"QRX."
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Modulate Our Multitude of Ample Amps

Hard to get through on our 800 number? (all belore 10 a.m. or after 5 p.m., or call our reguiar number, If you pay for the call and order, we'll cregil your order wiifh 31

KENWOOD YAESU [€3

HF TRANSCEIVERS

CALL

Transcerver
3l Coverage Recerver

5-4305 HF Transce
.II

[
L

R- 1000

R-11 CA

2 _"'-:.'-,IE.“ Receivers

{ .'q-'l-J CALL
TAR-9130 2m All-mode, 25 Watls CALL

IS-T1IA/TS-B11A CALL

All-mode [ransceivers
2m or T0cm mobile or base station

HANDHELDS

TR-2600A 2m FM Transcelver
With mamores, LCO, scan

TH-21A, 21AT/ TH-41A, 41AT GALL
2m/T0em Ulra-compact FM Transcelver

ANTENNAS

CUSHCRAFT

CALL

A3 J-elemant 10-15-20m 205.00
Ad 4-glement 10-15-20m 264 95
R3 10-15-20m Vertical Z2a8.85

2148 S58/215WB FM 2m Boomers 73.00

ARX-2B 2m Ringo Ranger 14 45
A3219 2m Boomer RH 00
KLM

KT34A 4-glement 10-15-20m 334 95
KT34XA G-element 10-15-20m 479,95
dm=11X 11-glement 2m 59 95
2m-16LBX 16-element 2m 91 .95

MOSLEY

CL-33 3-glamani Triband Beam
TA-33 3-element 10-15-20m
Pro 37 7-elament 10-15-20m

HUSTLER

g-BTW 10-B0m Vertical with 30m 128.85
&5-8TV 10-80m Vertical 108 95
MOBILE RESONATORS Slangard  Super

10 and 15 meter 11.95 17.95
"'." r--E f‘r‘: L EiN el | |;_il_
10 ang 40 melers 17.95 25.95
o MEters 19,95 3599
3915 TH7DX 7-ele 10-15-20n CAl
LT Camlnras 14 % 9 e “
Jas cEpiOret 14 T0- LallL
-'.‘ilnr 33 = o P .,' -_;_I .-__..|:”|.a.__ _;*
Hy-Gaen roio 187 Hree STO0ING O 2
l-"H L RHEES

AVANTI HM 151,36 2m on-glass 31 95
L:.-J-I'_.r ...l 1":_|" = L ‘,‘ T _-I__i a5y
MINICUAD .;; 1 141 9%
BUTTERANUT HFGV 10-80m Vert 109,95
BUTTERNUT HF3B 2-ete Bean 69.95
FOR OSCAR by Cusheralt & KLM  CAL

FT 757 HF XCVR with mic

HF TRANSCEIVERS
FT980 CAT Systom. 1439.00

P it ‘Wf Fufl Break-in CW
‘2R, Zpesch Processor

with General Coverage RCVH
nciudes CW keyer. AM/FM, CW fiter

NEW SCANNER

FRG 2600 499 9
Conlinuous Coverage
B0 MHZz-905 MH2, All mode

SWL RECEIVER

NEW FRG BBOD SWL Recaver 510
VHF Lonwerters Active Anlennas available

HANDHELDS

FT 209RH 2m HT 299 95
HE'- .-TS E |F,_ne E :WE‘ with Eapl- T
d09RH
All accessories i stock

VHFIUHF

L

MEW FT 270RH 2m, 45%-wall
Very small mebile ng

NEW FT 2700RH 25-watt 498
Dual-band 2m ang 440

Ead
o j ]
=
Lk
['rl

e
th

FT 726R For 2m 759 .95
(Uptional modules for 6m. 430,440 MHz)
Graal for Satellite Wark

TOWERS

Unarco-Rohn

Sell-supporting towers:
HBX40 40-leat with Base 198.00
HBX48 48-1eat with Base 2764.00
HBX56 56-1eat with Base 335.00
HOBX40 Higher load with Base 248 00
HOBXA48 Higher load with Base 325 00
(ther BX. HBX, HDBX in slock

Guyed loldover towers:
FKZ558 58-feet, 2506 g40
FK4554 54-teel. 456 1296.00

Other f--'rs af Semilar savings

‘,;.-=: .uFf_' L-,nl;'l of r"m Hinrk

Slrllq ht Sections:

206G Straight Seclion ar 9s
256G F-"a sqgh! Section 48 95
450G Straight Section 109.00

Complete Tower Packages CALL

CABLE BY SAXTON

RA213 Mil Spec 20 '
RGA/ U Foam 95% Shielg 25
B-wire Hotator 2 #18. b #22 17/
Mire-B 95% Shiela 3¢

CABLEWAVE HARDLINE Cal

For Orders and Quotes Call Toll Free: 800-336-4799

- M12 12-ch Programmable HT

ICOM

HANDHELDS

IC 02AT 2m HT, 10 Memories CALL
iC 04AT 440 HT/Touchione CALL
IC 2AT 2m HT/Touchtone 188 85
IC 3AT 220 MHz HT/Touchlone 229 95
IC 4AT 440 MHz HT/Touchtone 229 95

SWL RECEIVERS

RT1 Limited Quaniimes 589 95
General Coverage Recewver

VHFIUHF

NEW IC 3200 2m /440 nands 485
IC 271H 100-watt 2m XCVR 732.5%
IC 27A Zm compac! mobiie 3[‘*- 4
\C 290H 25-wt ali-mode 2Zm XCVR 479

Special 559 95
Transceiver

HF TRANSCEIVERS

All-mods 2m

NEW IC 735 HF XCVR
|G 731 HF XCVR/Gen Cov RCYR . 1179.00

CALL

With PS35 instalied 1299.00

IC 745 7589.95
HF XCVR/Gen Cov RCVR

MARINE

219.95
M2 76-channel Synthesized HT 261,95
MB0 25-wall all-channel Scanner 387. 26
MBOC Commercial MB0 429 95
New M5 all-channel HT 375,95

ACCESSORIES AMPLIFIERS

FOR PACKET
AEA PKT1 Packet Controller 459 .95
Kanironics Packel Controller 210 95

BENCHER PADDLES

Black/Chrome J8 95/48 95
ASTRON POWER SUPPLY

RSTA 49 95 RS20M 104 95
RS12A 659 95 RS3I5M 149 95
AS20A 8995 VS20Mm 124 95
AS35A 133.85 VS35M 169 85
ASS0A 168 85 RS50M 208 95

BIG DISCOUNTS
TELEX HEADPHONES

Procom 350 Procom 450
Procom 250 and others
Call for pur prices

B&W
375 B-position Coax Swilch
4725 1 kW Low Pass Filter

DAIWA/MCM/J.W. MILLER

CN-520/CN-540 Meters 59 95/69 95

23 50
2 ¥ "ﬂll

CN-6208/CN-630 Meters 106 DO Eu 00
CNW-419 Antenna Tuner 560 W ~.i=
AMPHENOL

Connectors of 3 kings in S10Ck CALL
ROTATORS

Alhance HO73 105.00
Kenpro KRS00 Elevaton Rotator 158 9%
Hy-ban Ham 1Y CALL
Hy-Gain Tailtwister T'X CALL
Hy-Gain CD4511 CALL
"'if Lain "lpu:t! guf ¥ 1”:‘ '_.:l L

Buy an HF Beam & get an HO73 for $99 95

& SANTEC |

KDK

FM 2033 2m, 25-watl 250 05
FM 240 2m, 25-wall 200 .95
STLC Leather Case for ST 142 34 95
SM3I Speaker Mic for ST 142 34 50

ellr

TEN-TEC

2391 2m Synih Handheld

Pl
n
uCh
[Fa ]
[® 3]

Century 22 CW XCVA
2510 Lljcle 5

Satellite Station for Oscar 1
CORSAIR 1l Modet 561 CALL
ARGOSY 11 5250 Digital 519,95
TRITON 425 HF Amp 1.5k'W CALL

i s el
T
=X
L} [ = ]
T == ]

SCANNERS

REGENCY

Mew R1060 10-ch. &-band 99 55
MX 4000 mobile 30-500 MHZ 389 00
HX 1000 20-ch Handheid 209 o5
HX2000 Handheid 120-900 MHz 299 95
MX3000 30-ch. 6-band mobile _210.95
MX5000 20-ch 25-512 MHz cont _354.95
BEARCAT

New 100XL Handheid call
260 1E-ch mobile 248 95
201 16-channel/aircratt 169 95
2020 40-ch/ aircratt 274.95
210XL 195.00
300 50-ch scanner/aircratt 341 00
SONY RECEIVERS

2002 SWL Receiver 208 95
2010 SWL Receiver 279.95
4910 SWL Receiver 89.95

TOKYO HY-POWER
VHF & UHF amps CALL for Quotes

DAIWA

LA-2035 2m Amp, 2 in, 30 oul 68.95
LA-2035R 2m Amp with preAmp . 74.95
MIRAGE

B23A 2m Amplitier 2- 30 B4.95
B1016 2m Amplitier 10- 160 242 95
B3016 2m Amplilier 30- 160 109 05

D1010N UHF Amp/N connectars 279 95
8215 2m Amp: 2 in, 150 out 745 95
A10156m Amp: 10wn. 150 out _ . 24295

AMERITRON HF AMPS

ALBOA 1200 watl 65995
ALB4 HF Amp 160-15 389 95
ALTZ200 1.5 kW Amp 1398 85
KENWOOD 11822 2xw CALL
AMP SUPPLY

LA 1000A 160-15m Amp 289 95
LK SDONT HF Amp no tune 1185.00
AT 1200A 1200 PEP Tuner 169 95
LK 50028 2.5 kW hpersi! 1132.95
VOCOM AMPLIFIERS

< WIS in. 30 watls out 2m Amp . 6§69 95
¢ walts in, 60 walls oul 2m Amp . 107.95
¢ wialts in_ 120 walls oul 2m Amp 169.95

OUmMW i, 30 watls ouf Zm Amp B4

LE
LR

New VHF/UHF Amps

from TE Syslems

with Low Noise

GaAs FET Preamp
Call lor Quotes

Virginia Orders and Quotes Call Toll Free: 800-572-4201
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HAL

CYWER 6850 Telereager 746
CRI 100 RTTY/CW Interface 214
CRI 200 RTTY/CW Interface 58
Other tems available LA

HARDWARE

MFJ 1224 with MFJ C-64./V-20 Soft 79 .95
MFJ 1229 CAL

Kantronics interface | 210 95
AEA CP-100 Imertace ;84 95
AEA MP! Micropatch 119 85
AFA CP-1 Intertace 178 95
Microlog AIR-1 Vic-20/C-64

i § - S =
AEA CP1 for Vic-20/C-64

'
o} = i
1

AEA Microgmior Paich MAP-B4 g gs

SOFTWARE

Kantronics Hamtext
Vic-20 C-64 Apole

L{E - |

Kantronics Hamsnltmmtur

Vic-20, C-64. TRS-B0 color. Atani 69 9%
Kantronics Hamsolt

Vic-20. Apple Alan TRS-800 T-99 CALL
Mi:rnlu-g Air Disk

Vic-20 and C-64 Disk 10 a5

Cartridge o G+

AEA
MBA Text Vic-20 or C-64 19 Q¢
MBA-tor 64 RO G
Marstext Vic-20 or C-54 78 95
Dr. DX by AEA a5 g
Dr. QSO by AEA Ty g

HY-GAIN
FACTORY REBATE

From 1 Aug. o 30 Sep. 1985

10% Factory Rebate on
TOWERS
ROTATORS
ANTENNAS

Limited 1o ong /tem peér calegory

13646 Jefferson Davis Highway
Woodbridge. Virginia 22191
Infarmation & Service: (703}
Stare Hours: MTT 10 am
WF. 10am—8pm
Sat: HWham —4 pm
Order Hours: M-F 3am -Tom
saturday 10am -4 pm

643-1063

—6p.m

RN

Send 3 22* sfamps for 3 lyer
Dealer Inquiries Inviled

Our associale store
Davis & Jackson Road, P 0. Box 29
Lacombe. Lowsiana 7044
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| 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
technical 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
computer terminal), informative voice messages and

courtesy tones, telemetry, remote bases, and the most
sophisticated autopatch ever designed for amateur use.

advanced
computer
controls, incC.

10816 Northridge Square e Cuperino, CA 95014

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 capabilities

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.

(408) 749-8330




We just struck gold with a miniature, high qual-
ity and very reliable DTMF decoder at a rock
bottom price of $59.95. Our DTD-1 will decode
5040, 4 digit codes with the security of wrong
digit reset. It contains a crystal controlled, single
chip DTMF decoder that works great in bad sig-
nal to noise environments and provides latched
and momentary outputs. Why carry that heavy
gear when its size is only 1.25 x 2.0 x 4 inches $59.95 each

and it comes with our etched in stone, legendary,
one year warranty. = &%ﬁgﬁ;@ﬂ TIONS
Instead of sifting through the field...search-

. ; . 426 W. Taft Ave., Orange, CA 92665-4296
Ing, use our super quick one day delivery and Local (714) 998-3021 = FAX (714) 974-3420

cash in on a rare find. Entire U.S.A. 1-800-854-0547
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Explore the world of
.2GHz with ICOM’s new
C-1271A base station trans-
eiver. ICOM has a complete
ine of 1.2GHz gear to meet
your operating require-
nents...the IC-1271A base
tation, 1C-120 mobile and
RP-1210 repeater.

IC-1271A. ICOM intro-
juces the first fuli-featured
240 to 1300MHz base station
ransceiver, the IC-1271A.
Xith 10 watts of RF output
>ower, 32 memories, scanning
and multi-mode operation
ncluding ATV (amateur TV),
he IC-1271A is a pioneer in
2GHz technology.

Whether your interest is in
nobile, DX, repeater, sateilite
Jr moonbounce operation,
he IC-1271A has exceptional
eceiver because of
ront end GaAs FETS.

. -

—_— o — | — e B —

METER MREAMI MODDE-S

WEN N

AF CAINDRF GAIN SQUELCHS TONE  MIC GAINSH-RE MWR

A variety of options are
available for the IC-1271A
including the IC-EX310 voice
synthesizer, UT-155 CTCSS
encoder/decoder, 1C-PS25
internal AC power supply and
the TV-1200 interface unit.

TV-1200. The interface
unit allows amateur television
(ATV) operation when used in
conjunction with a video
recorder or a video camera for
transmission, and a television
monitor for reception. Explore
the new facet of amateur radio,

“video

y "I " ™

Explore the World of 1.2GHz!

=
"

p— i - e e S ——— i —

IC-120. The 1.2GHz mobile
transceiver features six

ﬂ&"’ channels, scanning,

14 up/down scanning

mic, RIT, LED readout and
three tuning rates. Accessories
include the ML-12 10 watt
amplifier and the PS45 slim-
line power supply.

RP-1210. Complete your
1.2GHz system with the
RP-1210 repeater. The RP-1210
features PLL frequency selec-
tion (198 channel, DIP switch),
high stability PLL, repeater
access to CTCSS, three digit
DTMF decoder for control of
special functions, 10 watts,
selectable hang time and
ID'er.

See ICOM's full line of
1.2GHz gear at your local
ICOM dealer.

ICOM America, Inc, 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
All stated specifications are approximate and subjec to change without notice or obligation. All ICOM radioas significantly exceed FCOC regulations miting spurious emissiors. 1271A785
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EVERYONE’'S
GOING TO

Astronauts
Dr. Tony England, WPORE
Dr. John David Bartoe, W4ANYZ

will be our
guests of honor
and main banquet
speakers

x %

S
" OCTOBERVENTION!

We're launching Amateur Radio into the future with how-to-do-it forums on Packet Radio, OSCAR, Amateur TV,
Moonbounce, VHF/UHF Tropo Openings, How to Prepare for FCC Exams, Belize DXpedition, Regulatory Issues, NTS,
YL, and much more. Plus FCC exams, ARRL, MARS, QCWA, YLRL, exhibits, flea market, banquet, and cocktail party!

Division

Convention
Oct. 31 - Nov. 3

Registration $15
Banquet $15
Flea Market spaces $10
Rooms $48, tax included.
Airline discounts,
call 1-800-634-6705.
Late registration and other
info call 702/361-3331.
(Room rates and air fares
subject to availability
after October 1.)

OCTOBERVENTION, Dept. 500, P.O. Box 19675, Las Vegas, NV 89132
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TITAN

-
A 1.9 KW output HF linear amplifier built to last a lifetime.
o Full legal output of 1.5 KW » Full break-in (QSK)
» Uses two 3CX800A7 Eimac triodes e Overdrive indicator

» All Amateur HF band coverage 1.8 - 23

MHz (easy modification for 28MHz and » Compact, matches modern transceivers

authorized WARC bands) o Separate power supply for easy station
» Ten element bargraph of peak power layout
» Separate plate current meter » Four status indicators
» Metered plate voltage, grid current, » High efficiency, tape wound transformer

forward and reverse power

» Plate dissipation: 1600 watts ¢ Tilt-up bail

» Drive required 65-100 watts ¢ One year warranty
» Automatic level control » UPS Shippable
» AMTOR compatable » Made in USA

A lifetime investment in SUPER COMMUNICATION. The TITAN 425 Linear Amplifier delivers
the full new legal power limit of 1500 watts PEP ssb output and 1500 watts of full break-in power for
QSK cw, or AMTOR. This cool running dependable design delivers the punch to be heard under any
band condition. And it is brought to you by the leading American supplier of hf Amateur equipment
with the same kind of reliability you've come to expect from TEN-TEC gear.

Commercial version available on special order. SEE YOUR DEALER OR WRITE

write For TEN-T1EC Enclosure Catalo J . .

TEN-TEC .

SEVIERVILLE, TENNESSEE 27082

|
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VHE FM BEPEATER q o Mf

szacirum nuw makﬂﬁ 3 iiﬁag ﬁi peaters—the world fa-
mous ‘Super Deluxe’ SCR1000/4 B00. the Low Cost line of
SCR77S, and t!m HE’ﬂwﬁtﬂt&  the Art Microprocessor
Cnntmllad acamx i.hﬁ at ‘Fl peaters!

w

o (@ The SC’R?? Rﬁpﬁa’tﬂ&m intaln the quality of
KT 100 . .ﬁ'ﬁﬁﬁjs and cnnstructmn which
el | have $péﬁ ;,;;'m ‘gedr famous throughout
I the 3 year: :; Hﬁaﬁu dver, all of the “‘belis &
j’ ﬁy 10t need or want have
‘eliminated—a ! rge cost savings to
i SUHRT 1S afeal jworkhorse' basic ma-
ine designed for tf ﬁs whﬂ want excellent,
v : %rmén s year after year—but
-*%2*?-4'?&;;? ilter, Front End Prese-
| | lector, an ia ﬁﬁ%ﬁw Transmitter are the only
. LY ‘builtin’ ¢ } ﬂ%liiabi but other equipment
o § can be '?;; sonnected via the rear panel jack.)
coul _"é_; l—f Fu dar”wa it a full featured/Super
ixeé Repeater, with higher power (30-150 W),
nd a full list of ‘builtin’ options, then you
int our ”scmggn 4000 or the NEW
2000X—The Ultimate in Repeaters. Avail-
= ! abi& vﬂm,ﬁ Ftﬂl Mtn satch/Reverse Patch/
= - Control; Tﬁuh Tone Control of var-
REPEATER W/150 W'I:  [HS r functions; ‘PL’; “Emergency

POWER AMP. & 30A P“f'f?'?”'_ ’f?’;’_’?“_"ff’f"’? s Timer Units, ot

PWR SUPPLY | | complete Line of VHF/UHF Revr. &

- Xmtr. Boards & Assys. also avail-
able. Plus ID, COR, DTMF Control

T Bss Duplamrs Qahmats etc.
"‘“lﬂquira '

&
Hepealﬂr shown in optional cabinet.

- Call or write today for details and prices! Factory Direct or thruug‘h Exﬂngt Sales Reps only.
Get your order in AS.A.P.! . E

//E77 SPECTRUM COMMUNICATIONS

Germantown Pk, S10 » Norristown, PA 19403 ¢ (215) 631-1710 = Telex: 846-211
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CALL TOLL FREE FOR QUOTES

1-800-328-0250

1-612-535-5050

** (IN MINNESOTA-COLLECT)

YOU GET MORE “BANG FOR YOUR BUCK”’

AT TNT RADIO SALES!
| Kenwood B Mirage B MFJ i Welz
i ilcom i KLM l Astron B Azden
i Bencher B Telex Hygain N0 Alpha/Deita 1 Santec
i AEA B Nye Viking H Bearcat i KDK
i Kantronics 0 Larsen B Regency B Ameritron

SALES AND SERVICE AT PRICES YOU CAN AFFORD!
CALL OUR WATS LINE FOR LOW LOW PRICES!

SPECIAL OF THE MONTH: LARSEN MAG MOUNT 2M % PKG—536.95

VISA/MASTER CARD
FREE SHIPPING Mosiercars _Jiq
ON MOST RIGS FOR CASH! “———

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)

S.A.S5.E. FOR OUR
“BENCH-TESTED"’ MON-FRI 9 AM - 6 PM CENTRAL TIME

USED EQUIPMENT LISTING SATURDAY9AM-5PM

The only thing we can't
disquise is the professional

quality of &3 amateur
anfennas.

for Rohn 20 & 25 Towers e

Antennas and rotator mount on HAZER, complete
system irams tower invertical upright position. Safety
lock system operates while raising or lowering. Never
can fall Easy to install and operate

Complete kit tor 50 or less tower mncludes winch
cable, hardware and mstructions.

Hazer 2 - Heavy duty alum 12 sq. ft load $297.00 ppd. # '
Hazer 3 - Standard alum, 8 sq. ft. load $213.00 ppd. .
Hazer 4 - Heavy galv. steel 18 sg. ft. load $278.00 ppd.

Ball Thrus! bearing TB-25 for any of above  $42.50 ppd.

Martin also mifgs. aluminum towers specitically
engineered for use with the HAZER Two sizes - M-13
(13" wide) and M=18 (18" wide). Limited supply of
factory closeouts of M-135 tower sections at 25% disc
9/15/85 thru 10/15/85. Order now.

GLEN MARTIN ENGINEERING INC. .
P.O. BOX 7 253 4 1
Boonville, Mo, 65233 A ,}“
B816-882-2734 S

4 the antenna
specialists co.

& Kardps

a member of The Allen Group Inc.

12435 Euclid Avenue. Cleveland. Ohio 44106
Canada: A. C. Simmonds & Sons, Ltd.
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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.

o monthly ham help features and new product

news.

¢ international reports.

HALF-PRICE

Shoot at Will &/

KENs Hagpton mslale win 7o capdui Hiigs on film
i ! B Erjere @ ilice o Marmuiendion,

It's that easy. 73 will sell itself. And when your ham friend enters his 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!

PRICE OF $19.97.
L1 Payment Enclosed
[JVISA [ AE [0 MC

[ION

Card # Exp. Date
Signature

Name

Address

City State . Zip

on US bank. Foreign airmail, please inquire.

Canada & Mexico $22.97, Foreign Surface $39.97, One year only, US funds drawn
35AR6)

BECAUSE | GOT A FRIEND TO SUBSCRIBE

TO 73, EXTEND MY SUBSCRIPTION FOR

ONE YEAR FOR ONLY $12.48!

[] Payment Enclosed [] MC
O VISA [ AE [ Bill Me

Card # Exp. Date
Signature

Name

Address

City State Zip

Canada & Mexico §14.48, Foreign Surface $22.48, One year only, US funds
drawn on US bank. Foreign alirmail, please inquire. 35AREK

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.

SEND ME ONE YEAR OF 73 FOR RADIO
AMATEURS AT THE LOW SUBSCRIPT

aley jaqe| Bulew xuy




SHEET

(7 . R
[T e
VE RV COMPETITIVE

‘ 2317 Vance Jackson Rd
San Antonio TX 78213

' GIZI 734-7793

7 Crystal

T Filters

NEW FOR FT-757GX!

Improve selectivity by replacing your
stock 2700 & 600 bandwidth filters
with genuine Fox Tango 8-pole drop
I ins: 2100Hz for SSB, 500 or 250 for CW.

INTRODUCTORY PRICES
Reg. $60. Special $55 ea., 5100 pr.
SHIPPING: 83 US, 85 Air (US & Canada)
£10 Elsewhere = Order by mail or phone
Vi ‘Tﬂ MC or COD accepled
Ask About r Filters For Many Other Rigs

FOX -TANG‘G Corp.

Box 15944. W. Palm Bch, FL 33416

Telephone: (305) 683-9587 At high power a hot an- conductivity. Thin layers
; tenna rod is a sure sign that | | of nickel and chrome pro-
power is going to waste. At g '_ tect the copper from cor-
Let us help get you lower power you're losing ¢ J rosion and provide a sleek
down to your problem. the same percentage of en- I finish, without hindering

ergy, but the dissipation 1s erformance.

You've made vector boards, plug boards, g}; i 3 ,pf.___ Jihe 'l P 1 . )
rat'snest boards, ad nauseum for your profo- SO rapid you can't feel the So whether you're calling
types ﬂTdr ex?sf_rimeni;l ?Du'knfﬁw;:h?:;flhﬂl heat. That's W]"I}* 1 bﬁ’l;pmz for fun. or L‘El“ing for hr.:]p.
rﬂE'ﬂr'IE. CIE D ||TIE W|r|ng F}H"I D 1 .5 D “.’ 1]1": L-U ‘.'l HI.:"' i il ! - -
fime debugging the board: just for miswires, tant 1o kn}i el 1“" ' ! you can depend on Larsen
cold solder joints, hard-fo-see shorts—all betore about Larsen antennas. . antennas and our no-
you can get down fo the design and appik Our exclusive Kalrod® I nonsense warranty to de-
cation problems e « v e e : _ TS

Well, now you don't have to go through all whip minimizes RF loss ' liver a strong, clear signal..
that any more. PROTOPIC specializes in fabbing regardless of the watts instead of a lot of hot air.
PG Daords 107 110 PECIHYOR. DXOMNOmer; he applied, so you can talk '

frepreneur with the new idea but not yei ihe : " =
e e " Shown in cutaway: Iop

okl 5 bred I moks pieckickan. We: 6o farther. It stays cool to the :
single-sided, double-sided boards with piated touch even at high power. plating of chrome. Inner
e The stainless steel rod platings of nickel, copper
on der resist if you want: and all for muc o P = st ¥ . s ) e 3 I
jess than the production shops with their costly is first plated with nickel, l and nickel over stainless
HDﬂucTiE}ﬂ E':]‘I..l‘-Dr"'E‘r'-t to capitalize. . . but with [hcn -“r,i ih E'UPPCI i.L“* i‘ligh : Si’f.’ﬂ’f rﬂld* i’Lﬂ_‘k‘E’."’S ”U’f
professional A-1 quality that looks gooa ana 5 - d!'HH'H to Si‘i}!k’. }
good.

we'll fab from your camera-ready arwork of |
if you dont have any, will design from your : |
schematics. For complex designs we can gen ' -

erate CAD artwork.

Write or give us a call 1oaay rsen nnten nas

, - fm
(415) 843-1326 The Amateur’s Professional
See your favorite amateur dealer or write for a free amateur catalog.
ROTO ’c IMN USA Larsen Elpciiones, ! I CaNALA f...tr‘-‘d-'.]-._‘ll'l Larsen Elecironics, Lid
A SECONOGY COMPANY ooer BC VoY 113
P.O. Box 9853 Berkeley CA 94709 Ly R S TN - e, b pd
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Silver Cagle

AWARDS

We wanted to do something special in this issue to recognize some special people who have made 73 possible
during the past 25 vears, so in February we started sending out quiet feelers to longtime observers. “Our
25th Anniversary issue is coming up in October—name a name.” By the middle of June, we had 98 nominees.

25 winners of Silver Eagle mikes made by Astatic.

We are very proud of all of them.—Eds.

Bill Pasternak WAGITFE. Part of the original “Brooklyn gang”
which helped 73 at its birth. Longtime Looking West colummnist
(1973-1981). Patron of repeaters and
repeaier coordination. Lives and breathes
amaeur radio, Champion of Westhnk. Once
was being paid $12 a month and olfered 10
work for less, No publication anywhere—
ever—has had a finer friend. (Our contine-
ing thanks, Sharon, tor putting up with him.)
(1962-Present)

Knud Keller KV4GG/. An honest, class, crazy guv. His careful

; accounting kept 73 i business more
than once. kx-player ai Caribbean piano
bars. Wore out more than one adding
machine, Always positive. (1975-11084)

Bill Morello. One of the great un-
sung electronics dratismen in the

United States. Combines greattech. /& 7 5 U1

mical skill with a degree in electrical L _ l",' fh
engineering, Impeccable products, Has stuck with 73 through thick
and thin. Now heads Techart Associates in Amberst. New Hamp.

shire. Has had more pages of his work published during 73's first 25

years than any other contributor. including Wavne. ( 1969-Present)

Virginia Londner. Involved with 73 in the early davs. Returned

i help save it in the mid 19708, Hyper-energy, Responsible for
hiring many key people during eritical, crucial times. (1960- 1964,
97 4-1976)

Barbara Walker Latti. Head of our type
setting departmemt when she was our
typesciting department. Fierce. Dedi-
Guted o quality and quality onlyv. Worked

with Stone-Age svstems. Loved by all
(1974 1952)

By the first week of July, we had gotten the list down to 37 finalists. By the end of July, we had chosen the

What are the criteria? We don’t know, even though they've been discussed for months. “For service above
and beyond the call of duty.” “Outstanding contributions to 73." “For helping 73." “Continuous loyalty.”
“Excellent quality of work.” “A care.” None of these descriptions covers everyone, though, so here's the

official reason why we recognize the Silver Eagle winners: “Because we want to.”

These people are 73's 25th Anniversary all-stars. They're special. Some are hams and some aren’t.
Some can put a Silver Eagle to use and some can’t. Two are Silent Keys. So what? 73 doesn’t forget.

Jim Allen N4DEE, Columbia SC. A randomly-selected recemt
letter-writer. Represents more than 61,000 others, minimum, as
best we can conservatively estimate.

Nancy Salmon. Intense and overly depan.
ment-defensive. Hard worker. Charged
with the impossible task of organizing and
administrating the dramatic changes in our
burgeoning production efforts of the early
| 980s. Successfully did it Quictly nominated by former fronthine an-
tagonists who said, basically, separately, "We should think about
Nancy Salmon™ (1979-1184)

Bill Heydolph. Produced high-quality commercial photography—
lor vears, always—under primitive conditions not believable,
Leapt from horizontal to vertical shooting. Always willing 1o stay
late or do whatever it took to get
things done—with a “ves™ and a
tired smile. Once had an assistant
who put a voad-kill bird in his
sandwich as a measure of respect
and wav ol keeping his senses
going one more day, (1974-1982)

Marc Leavey WASAJR. M1 RTTY Loop.
Came out of his way many times 10 en-
courage 73 to help spread the gospel. Was
micro’d before it counted. Loves sirange
queries from readers. Otherwise, vegular
semi-normal TTY fanatic. (1977-Present)

Bandel Linn K4PP. Permanent artist and /\ !
T

gadlly, Has had his work appear in every
important issue of 73, starting with #1.
Swms his letters with “The Great Linn”
i 1960—Present)




Bill Gosney KEVC. Awards columnist for six years. Founder of 73
Eric Shalkhauser WICI (1893-1983). Re award-certificate programs, Originator and coordinator of 73's World

i E ‘ & H'« ) : .1 1 d
Shrder Of evats. Siver oF evidenca Carar SB Contests. Knows a linle about IRCs. |
B & e 1 b 5
(o bt v bims woaldiee it Puts international operations together | \
5

Excellent, wandering writer, Author of with fale apparent ease. (1979:Foesent)

“The History of Ham Radio™ series in 73
(1977 -Future), originally published in the
QCC News. Still owes Lee Knirko WIMOL for shepherding his

work. Known w and remembered by all as “Shaw.” (1977-Future)

Robert Reed
WB2DIN, Wan-
tagh NY. Rep-
resents our lifetime subscribers. Like many
others, put his money where Wayne's
mouth was. (1978-Present)

Dave Ingram K4TW]. 551V columnist
(1972-19832) and aficconado when no one
even cared except 73, Prolific author, Well-
known for single-spaced manuscripts with
typos. A servant ol scores ol thousands of
hams. (1972-1982)

Randy Peckenpaugh WBOSMX, Garden

City KS. Represents every one of our new
subscribers over the vears. Signed up this
summer. We thank vou all—very much—
every day. {1985-Present)

Bob Baker WB2GFE, ex-WAISCX.

PORHSEE. 0k /78 poseray. on: John Nelson (1903 - 1984). “This is Nelson. Tell people I see some

flares tomorrow and Friday. Things
look good for 207 John, our readers
have had this issue in their hands for
two weeks. “And | think something's
happening next Wednesday, too!” We
checked. It did. Our beloved, amazing

im VR3Y]. Represents our 77 International correspon- Lo L =
Jim Joyce P P Propagation Wizard. (1963-1984)
dents. Since 1983, we have had more than 60 people send more

tests column, Famous for alwavs
being on time and for alwavs send-

- ing the cleanest copy. Has been

known to associate with nicrocomputers. (1975-Present)

than 1000 columns, sometimes at personal risk. (19835-Present)

Bill Hoisington K1CLL. One of the tathers of
esoteric, fhn-ﬁqilﬂing,;_ﬁmicularly for six me-
ters. Assumed you know more than you do.
Assumed you f.:i:m_iﬂ}.getj- the parts he could.
Made vou think in order to enjoy. (1963-1975)

Bill Barry. One of the award-winners every-
eme who has ever worked at 77 loves. Basi-
cally @ mailroom operative and roving

spirit-keeper-upper, Saved canceled

stamps for nuns, Started working in the

19305 as a caretaker at what would later be- Ed Ferman WAIUFY. With an obhnox

come our Pine Street building, Modest, successtul lightweight ious-to-many  Hair, brought high-tech

amateur fighter, Set world record in 1980 by wearing long-johns state-of-the-aart production techniques to

more than 42 weeks a vear for five consecutive years, (1973- Peterborough. “We can do this stulf our-

iﬂf-ﬂ} selves—why farm it outE” (1980-1982)

Lynn Panciera-Fraser. j-,;,b.l.ﬂ would settle Sherry Smythe. Canny, bizarre, but genuinely big-hearted. Con:

TR ributed 10 73 by going out of her way
to try different marketing procedures.
Well-known for being a hard-core busi-
nesswoman. Widely respected for taking
a sincere personal interest in the per-
sonal interests of employees. A surprise

of a corporate vegelable garden. (1972~ . nominee/survivor of the Eagle elimina-
1979) uon process. (1976-1983)

for less than the best. Would and did back

up wornds with action by spending many

long nights at the light table, at doing
and checking paste-up, at showing that
the impossible could be done. Respected
helure she lelt, revered alter. Instugator

Peter Stark K20AW. Outstanding long-
term author and consultant. One of the

Dotty Gibson. One-person effective circu-
lation department for years. One-person
stand-up-and-browbeat-Wayne department
for years, if something was wrong. One-
person do-evervthing department, care-
fully and micely. A finer lady doesn’t exist.
(1966 1980)

first in ham radio 1o recognize and grasp
the link with computers and its possibili-
ties, Equally adept at writing about theory

or construction. Possibly brilliant. (1973-

Present)




AEAEAEAEAEAEAEAEAE

Teaches MORSE code
Using Several Different

Selectable Methods/Modes
In A Single Program:
LEARNING Routine
Emulates AEA’s BT-1 Basic
MORSE Trainer, Teaching
Individual Code Characters

PROFICIENCY Routine
Emulates the trainer por-
tion of AEA’s KT-2 Keyer
Trainer Helps you increase
your proficiency

SENDING Analysis

Helps you improve

Your sending ability,
analysing characters and
word spacing

RECEIVING Game
A video game that helps
you recognize Morse
characters under pressure

MORSE Keyboard Routine

Input plain text for training

at any speed 5-99 w.p.m.

Advantages:

® Thorough

® Fun

® Uses your C-64
Microcomputer

® Uses your TV set

® Plug-in cartridge

® Best of all—it WORKS!

® Includes ARRL Tune in
the World booklet

Prices and Specifications Subject to Change Without

Notice or Obligation

Advanced Electronic Applications, Inc.

P.0. Box C-2160, Lynnwood, WA. 98036
TELEX: 152571 AEA INTL

(206) 775-7373.

EAEAEAEAEAEAEAEAEAE
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sService
price

International Crystal Manufacturing Co

10 North Lea. PO Box 268330 Okiahoma Ciy DK 73126-0330 [405) 238-3741

“TUNE IN” THE WORLD
C) OF SPECIALIZED
Jimm COMMUNICATIONS!

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!

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

lowa Residents Must
Add 4% Sales Tax
4% Added To Al
Charge Card Orders

Now published *‘monthly’" 10 times
per year, SPEC-COMM readers are kept
up-to-date in a world of fast moving
modern technology.

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.ICanada/Mexico Annual
Subscription $20.00. (Foreign Subscrip-
tions slightly higher).

SPEC-COM™

Amateur Radio Specialized
Communication Journal
P.0. Box H
Lowden, lowa 52255
(319) 944-7669 (Membership Services)
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It sands, it drills, it polishes, it cuts,,
it mills, it erases, it engraves,

1 s oni of the handiest tools you can have in your arsenall This

fantastic hobby machine is a 10,000 RPM poweaer head which

does all of the abova with the attachments supplied, And oY L Sethran oW &R -POWER —oOmM
hecause i1 operates from low voltage (110V plugpack included ! | o s k.
it's safe. Includes the Supertool acessories plugpack, and instruc- = = g e -
HoNSs Ij ELH 230!': |,b'|' —
Cat T-4754 - =

2M Linear Amp

This |8 an allmode, high efficiancy linear

amplifier for 2 meters. 30 watts output with only 3 watts in. 13.8 volt
DC supply makas it parfect for mobile use. Dual time constant for
| 558 or FM operation. Reverse polarity protection too. Works great
with FT200H and FT208H or any 2M transceiver with upto 3

WHERE THE ELECTRONICS ENTHUSIAST IS #1 Cat D-2548

EVERYTHING FOR THE ELECTRONICS ENTHUSIAST

Ay
STORES AT: g
\Y,
BERKELEY: 2474 Shattuck Ave.. Ph:(415) 486 0755 ) - g Pgl
REDWOOD CITY: 390 Convention Way, Ph:(415) 348 8844 * WG s
SAN JOSE. 4980 Stevens Creek Bivd, Ph-(408) 241 2266 ¥ ?q‘o.ﬁ >
STORE HOURS: San Jose & Berkeley 10 AM - 6PM EVERYDAY , W = \ ‘eﬂ“‘
Redwood City 10AM -6PM Mon - Sat; 12-5PM Sunday % ﬂ-‘_oil. o
MAIL ORDERS: g%ug: 8021, Redwood City, CA 94063 w4 & g A gg.#
HEAD OFFICE: onvention Way, C
) - o ) 10\!‘

INCORPORATED IN THE STATE OF CALIFORNIA Redwood City, CA 94063 * @W
P

NEARLY 70 STORES = gmusaicweue
IN THREE COUNTRIES @i o=

CUTHDE 10% OF ORDER
TOTAL (MIN §3.00%

* 5 -".""_-""_-' ._*.i‘.r."L

WHERE THE ELECTRONICS ENTHUSIAST IS =1
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Thomas C. Jehnson WBBNQK
2056 E. Sutter PI.
Oxnard CA 93033

l t wasn’t too long ago that
speech synthesis was
nothing but science fiction.
Now, due to technological
advances in the large-scale
integration industry and
speech analysis, it has be-
come possible to put a com-
plete voice synthesizer on
one integrated-circuit chip.
Several manufacturers have
come out with single-chip
synthesizers. Votrax has

Labial

PP
-
WH

Stops: Voiceless
Voiced
Fricatives: Voiceless
Voiced
Affricates: Voiceless
Voiced
Nasals Voiced
Resonants Voiced

MM
WWwW

Talk Is Cheap

Good news: Now you can afford a speech synthesizer!
You have our word on it.

come out with the SC-01, Sil-
icon Systems, Inc., has come
out with the SS1263, and Ra-
dio Shack is selling the Gen-
eral Instruments SPO256
Narrator chip.

What these chips have in
commeon is that they do not
store just a limited vocabu-
lary of preformed words—
they contain the individual
sounds that make up every
spoken English word, This
means that with the proper
selection of these parts of
speech, any word can be
formed by the chip.

| selected the SPO256
chip from Radio Shack be-

cause it was only $12.95; the
others were in the $60-%80
range. The chip can be
found at most Radio Shack
stores as part no. 276-1784.
When you look for this chip,
make sure you do not get it
confused with part no. 276-
1783. This also is a voicesyn-
thesizer chip, but it uses an
external ROM chip to pro-
duce 36 words. It also does
not come with the compre-
hensive technical data
booklet which accompanies
part no. 276-1784. The chip
included in 276-1784 will
have SPO256-AlL2 stamped
on it.

Labio- Inter-
Dental Dental Alveolar Palatal Velar Glottal
1T KK
DD GG
FF TH SS SH HH
A" DH Z2Z ZH*
CH
JH
NN NG*
RA, LL YY

* These do not occur in word-initial position in English.

Labial: Upper and lower lips touch or approximate.
Labio-Dental: Upper teeth and lower lip touch.

Inter-Dental: Tongue between teeth.
Alveolar: Tip of tongue touches or approximates alveolar ridge (just behind upper teeth).
Palatal: Body of tongue approximates palate (roof of mouth).
Velar: Body of tongue touches velum (posterior portion of roof of mouth).
Glottal: Glottis (opening between vocal cords).

Fig. 1. Consonant phonemes of English.
22 73 for Radio Amateurs *» October, 1985

Speech Synthesis Basics

There are 3 major tech-
niques used to synthesize
the human voice. These are
formant synthesis, linear-
predictive coding (LPC), and
waveform digitization.

Formant synthesis is the
electronic modeling of the
natural resonances of the
vocal tract. The vocal spec-
trum is formed of bands of
resonant frequencies which
are called formants. These
are generated electronically
and passed through variable
filters.

One variation of formant
synthesis is known as pho-
neme synthesis. This tech-
nique derives the spectral
parameters from basic
sound units which make up

Front Central Back

High YR
Iy Uws#
IH* UH*#
Mid EY ER OWws
EH* AX® OY#
XR
Low AE* AW# AO"#
AY OR#
AR
AA*

* Short Vowels
# Rounded Vowels

Fig. 2. Vowel phonemes of
English.
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EohiE 18 § i $341-8ICF CONTAIN THE ALLOFHONES 70 BE SEDVEN
glad 15 3

BiEE 2B |

iinE 2f INEE

B3F8 0% BE 23 L& aE

§aE7 BLEF L8 i3 ETR FIACRE i ENRELE DATH BIRCCTION REGISTER

BIES R 3F 2 LIA #83F

#3807 80 B8 2% Brm P IATPRE FoRITE P-D=0UTFUTS, BITS &-7 INFUTIS
Bifh RS ZC ik LOA 4420

#5322 8 br Lo 7 5TR FIRCHE 1 CE2 Tk FJLEE MGILE

g8 28

Bigk ey Tt

£14: 38 BREARE:

Fi0* AL 0% H LD NE

B2l B0 A6 RS 3z LOA SOuhDS, B b LURY-THE KuMEER Or -ALLUPRSkESs TO S¥Ehr
Bijd LB 3 T T USE-Y REs T COUNT

IR i 1K1 fUSE T REE TO FUINT TG MEXT ALLOFRONE
File B0 A 23 - e E0A SOUNEE X 1oLERD TdE-RELT REE GFHONE

2194 26 83 K1/ doh  FRENEAT pOBENT BT TO THE EYNTHESTIER

Pl Ef it [N} y MOVE POINTER TO MEXT ALLGFADME

Fill a8 DEY {DECRERENT THE COUNTER, . BLL DO¥E FETT
BATE A b +¥ BhE } N0, DO THE M2XT ENE

BINE AT PR & LY & 10¥ER - SENT R-PR]. Th- THE SYRTHEZIIER Mo END THE EE5D
| OV o 4] 58 FRONENE i BEND IT

#1205 4 P! 14 i DONE

Eoid &y

£304 i CFROKDENS;

#3256 44 4% Fiik i HSLD DRTA-B% ETACK

8327 AD BE C# 45 ] LGA FIRIFRE i EYNTRESITER BERDY FOR NEW DATH ¥ETY
F32n 5k FEB 47 BT 4 i MO, CHECK AZAIN

§120 BB 4E FLA i YES, BET THE DATA

330 B0 BE 9 L§, STA EIRDPRY { SEND IT TD THE SYNTHESITIEF

£i3@ of af Hih

#3531 Jl 4

Pial <} ENT

Listing 1. Synthesizer-driver source code.

English words, called pho-
nemes. Each phoneme is
given a numeric code and
the synthesizer circuit gen-
erates these sounds when
given the codes. A word is
formed by stringing various
phoneme codes together. As
will be seen, the SPO256
chip uses a variation of pho-
neme synthesis called allo-
phone synthesis.

Linear-predictive coding
is similar to the formant-syn-
thesis technique because it
also is based on the frequen-
cies found in human speech
and uses similar hardware to
simulate the vocal tract. The
difference is that LPC uses
stored filter coefficients, ex-
citation frequencies, and
amplifier gain settings. The
name LPC refers to the
programmed activities of
the multistage lattice fil-
ters which produce the de-
sired bands of resonant fre-
quencies,

Waveform digitization is
a technique which digitally
records speech and then

plays it back when desired.
The speech is sampled by a
D/A converter and stored.
Then, when the sounds are
to be spoken, the digital
data is sent to an A/D con-
verter and a low-pass filter.
All the original inflections
and intonations are intact,
but the process requires
large volumes of storage
space to hold a vocabulary
of any usable size.

In the case of allophone
synthesis, which is what this
project involves, when deal-
ing with human speech and
English text relationships, it
is important to remember
three things. First of all,
there is no one-to-one rela-
tionship between the indi-
vidual sounds which make
up a word and the individual
letters which make up the
text of the word. Second,
speech sounds are acousti-
cally different depending on
the position they hold in a
word. And third, the same in-
dividual sound may be per-
ceived differently by the

Al lophone Dec e
SEILENCE

Féil (515 i
FAZ 1 21
FAG el g2
Frid &3 &5
FAS @4 B4

SHORT VOWELS

Betore BE,
Before BB, DD, GG. a2nd JH
Before FF, TT. EE,
Between clauses and sentences
Between clauses and sentences

Guidelines

ph, GG, and JH

CH: between words

IH = 12 AC eltting, strandEd
EH # a7 a7 extEnt,: mEn

Ak = 26 1A Acting, chAt

LiH » 3@ 1E cObkie, bOOK

all = L% 17 tAlking, s0Ong

AX o« 5 BF dilek, thetrict

(LTSN 24 18 pittery, cit

LONG VYOWELS

Iy 1< 135 trEAat, pEEk

EY 26 14 skAte, grEAL

Y 2 B4 klte, skY

oy B85 % ndlee, tOY

Lil 1 Pt 16 after clusteres with ¥Y: compliter
Ll 31 1F in- monosyllabic words: twl, $00d
Dl a5 i e’ zlne, clise

il 32 28 s0lnd, d0Wn

EL (=7 2| = 1ittLE, gentLE

A=-COLORED WORDS

ER1 = 34 lettER, ftURNnitURe

ERZ e i Fey monosyllables: bIRd, fERN

0OH 58 36 tO0Rtune, st0ORe

AR BY SHB fARm, alABRm

YR &8 S hEAR, IRresponsible

XF 47 2F hATR, stARe

FESOMANTS

Rl g ) We, Warrant

FR1 14 PE initial position: Read, wRite

RRZ oy =7 initial clusters: bRown, cRane

Ll 43 ZD Like, hebllo

¥yl 45 a1 clusters: clte, complter

YYZ2 29 19 initial position: Yes, Yarn

WOICED FRICATIVES

v 3, P Vest, proVe

DH1 18 12 word—initial position: THis, THey

DHZ =4 b word—+fi1nal and between vowels!
baTHe, baTHing

Fir s 43 2B oo, phaSe

iH =H 25 EeiGE, pleaSure

VOICELESS FRICATIVES

FF = 48 28 these may be doubled for

TH # 29 10 imnmitial position and singled

85 # Sl a7 for middle or final position.

SH ST 29 SHirt, leaSH

HH1 27 1B beftore front vowels: YR, 1Y, IH, EY,
EH, XR, AE

HHZ a7 o before back vowels: UW,UH, OW, QY, AQ,
OR, AR

WH 48 38 WHite, WH1m

VOICED STOFRS

final position: riBi between vowels:
fiBBer;i in clusters: Bleiad,
initial position before a vowel: Beast
final position: playeD

initial positians
before high front vowels!: YR,
EH, XR

before high back wowels:IUW,UH,0OW, DY, 8X3

Br it

Downi clusters: Drain
1¥.1H,EY,

and clusters: Green, Glue

BHE1 P = 1C
B2 &3 L
] o} | P T
DDz 33 23
51 3é& =4
GGZ2 &1 i b
GES 34 22

before low vowels: AE, AW, AY, ,AR, AA,
Al, DR, ER; and medial clusters:

anGer;

and final position: pek

VOICELESS STORS

5t Bag [ Cofe 2 Pleasure; amFle

TT1 17 11 final clusters before (ts): 1Ts, nels

TTFZ 135 @an all other positions: Table, TargeT

EK 1 e =R before front vowels: YR, IY, IH; EY,
EH, XR, AY, RE, ER, AX; initial
clusters: Cute, Clown

KR 2 {1 29 final position: speak, final clusters:
task

[ []=) 88 before back vowels: UW, UH, DW, 0OY, OR,
AR, A0} initial clusters: Crane, Quick

AFFRICATES

CH =% —a CHurCH, feaTure

JdH 1& =] indure, elEe

HASAL

i 1& 18 Hillk, alarH

P L 11 7l =) before front and central wvowels: YR,
¥, IH, EY, EH, XR, RE, ER, AX, AW, AY,
Ui finmal clusters: earN

M2 ] 28 betore back vowels: UH, OW, 0¥, OR, /AR,
(T

(g L 4.4 2= strifNG, aNger

# These allophones can be doubled.

betweoen them. )

(One after the other with no pause

Fig. 3. Allophone guidelines.

ear, depending on the rela-
tionship it holds with differ-
ent sounds.

As mentioned before, the
individual sounds which

make up spoken words are
called phonemes. Each lan-
guage has a set which differs
in some ways from that of
other languages. Fig. 1
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shows the consonant pho-
nemes of English and Fig. 2
shows the vowel phonemes
of English. Phonemes are
acoustically different de-
pending on their location in

TOP VIEW
— —
Vasl Y 28 fJOSC 2
AESET (2 27 [ osc )

ROM DISABLE(]» 26 [JROM CLOCK
cille 23 []58Y RESET
c2lls M oIGiITAL DUT
c3ge d 1ALT

vool 7 22 ] TEST
sarje 21 [] SERTAL IN
LRale 20 ) ATE
asw w []SE
argn s 1] A

SERIAL OUT [Je it 1] A2
A 6 flay
AS [} Blaa

Fig. 4(a). Pin contiguration.

Pin Number Name

1 Vss

2 RESET

3 ROM DISABLE
4.5 6 C1,C2, C3

g Voo

8 SBY

9 LRQ

10, 11, 13, 14, AB, A7, AG, A5,
15,16, 17,18 A4, A3, A2, A1
12 SER OUT

19 SE

20 ALD

21 SER IN

22 TEST

23 VD1

24 DIGITAL OUT
25 SBY RESET
26 ROM CLOCK
27 0SC1

28 0SsC2

a word. Each acoustic varia-
tion of a phoneme based on
its position is an allophone
of the phoneme. Each allo-
phone is a different manifes-
tation of a basic phoneme
and is the basis of speech
synthesis in the SPO256
chip.

The repertoire of sounds
for the SPO256 is called the
allophone set. It contains 59
allophones and 5 pauses of
various lengths. These allo-
phones, their associated
codes, and examples of
usage are shown in Fig. 3. In
this table, the associated let-
ter or letters in the example
word are shown capitalized.
Some phonemes have two
or three allophones. These
variations are position- and
context-dependent, as indi-
cated in the associated ex-
amples. For example, KK1
will sound good betore LL as

in “club,”” and KK2 will
sound good before WW as
in “squid.” Remember, we
are dealing with sounds, not
letters. Some allophones
sound better when preceded
by a short length of silence,
such as PP, BB, TT, DD, KK,
GG, CH, and JH.

Project Construction

The SPO256 chip is shown
with pinouts in Fig. 4(a) and
the block diagram is shown
in Fig. 5. The chip contains a
software-programmable dig-
ital filter used to model the
human vocal tract, an inter-
nal 16K ROM containing the
allophone construction al-
gorithm, a microcontroller,
ALU, and a pulse-width
modulator to generate the
output sounds. It is possible
to use an external ROM in-
stead of the internal one to
generate speech using cus-

Function

Ground

A logic 0 resets that portion of the SP powered by Vobp. Must be
returned to a logic 1 for normal operation.

For use with an external serial speech ROM, a logic 1 disables the
external ROM.

Output control lines for use with an external serial speech ROM.
Refer to the SPR016 data sheet for detalls.

Power supply for all portions of the SP except the microprocessor
interface logic.

STANDBY. A logic 1 output indicates that the SP is inactive and VbD
can be powered down externally to conserve power. When the SP is
reactivated by an address being loaded, SBY will go to a logic 0.
LOAD REQUEST. LRQ is a logic 1 output whenever the input buffer
is full. When LRQ goes to a logic 0, the input port may be loaded by
placing the 8 address bits on A1-AB and pulsing the ALD output.
8-bit address which defines any one of 256 speech entry points.

SERIAL ADDRESS OUT. This output transfers a 16-bit address seri-
ally to an external speech ROM.

STROBE ENABLE. Normally held in a logic 1 state. When tied to
ground, ALD is disabled and the SP will automatically latch in the
address on the input bus approximately 1 us after detecting a logic
1 on any address line.

ADDRESS LOAD. A negative pulse on this input loads the 8 address
bits into the input port. The negative edge of this pulse causes LRQ
to go high.

SERIAL IN. This is an 8-bit serial data input from an external speech
ROM.

This pin should be grounded for normal operation.

Power supply for the microprocessor interface logic and controller.
Pulse-width-modulated digital-speech output which, when filtered
by a 5-kHz low-pass filter and amplified, will drive a loudspeaker.
STANDBY RESET. A logic 0 resets the microprocessor interface
logic and the address latches. Must be returned to a logic 1 for nor-
mal operation.

This is a 1.56-MHz clock output used to drive an external serial
speech ROM.

XTAL IN. Input connection for a 3.12-MHz crystal.
XTAL OUT. Output connection for a 3.12-MHz crystal.

Fig. 4(b). Pin functions.
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tom LPC or formant-synthe-
sis techniques, but | did not
use this in this project. | used
the internal ROM with the
provided allophone set. The
chip uses a single +5-V sup-
ply and is TTL-compatible.

| constructed Cheap-Talk-
er on a Vector Graphics
wire-wrap prototype board.
The circuit is so simple, how-
ever, that it would be no
problem to hand etch a
board using a good etch re-
sist pen and some ferric
chloride solution. Either
way, there are no special de-
sign or layout considera-
tions to be made, just good
common electronic con-
struction techniques.

The schematic for the cir-
cuit is shown in Fig. 6. | used
an MC6821 parallel inter-
face chip to interface the
synthesizer chip to the Ap-
ple bus. | used this chip be-
cause | happened to have
some left over from another
project and | am familiar
with its operation. Port B in
the PIA is used to allow the

use of the CB2 line for hand-
shaking.

The synthesizer-chip de-
sign is such that it is possible
to connect it directly to a
Centronics-compatible par-
allel interface. The A1-A6
lines would be connected to
the D1-D6 lines, the ALD
pin would connect to the
Data Strobe line, and the
SBY pin would connect to
the Busy line.

Software

The other beauty of this
project is that no highly so-
phisticated software is re-
quired to make the chip
work. The entire driver pro-
gram and allophone buffer
fits in just 208 bytes. The
program alone is only 49
bytes. This is shown in List-
ing 1. This program, when
called at location $300 (768
decimal), will send the allo-
phone codes in the allo-
phone buffer located in
locations $341-%3CF (833-
975 decimal) to the synthe-
sizer one at a time. Location
$340 (832 decimal) contains
the number of allophones to



What you DO get is one compact package that TURNS ON RTTY READY —

No program load, “SYS” commands, or rats nest of external wiring to enjoy the

best in CW/RTTY operation. (AMTOR too, if added.)

The simple, uncomplicated design and ease of
operation are not to imply mediocre performance.
On the contrary, Microlog’s years of software and
hardware experience combine in the AIR-1 to
provide a level of performance found only in much
more expensive dedicated systems. Compare for
yourself or ask an AIR-1 owner, they're our best

salesmen!

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

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

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

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

“When You Buy, Say 73"

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

Convenient plug-in jacks for all connections.

Single board design contains TU & ROM software that
does not require external power.

Full one-year warranty.

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

AIR-1 for VIC-20 or C-64 $199 (with AMTOR
$279). Microlog Corporation, 18713 Mooney Drive,
Gaithersburg, MD 20879 Tel: 301-258-8400

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

Note: VIC-20 is a trademark of Commodore Electronics, Ltd,
Copyright © 1984 Microlog Corporation
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EPO256 BLOCK DIAGRAM
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CONTROL
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be sent. This allows 142 al-
lophone codes to be sent to
the synthesizer. This is more
than enough for most mes-
sages composed of a num-
ber of words. Most words
contain less than 20 allo-
phone codes.

The INIT portion config-
ures port B of the 6821 chip
to have bits 0-5 in the out-
put mode and bits 6-7 in the
input mode. Bit 7 is used to
monitor the LRQ (Load Re-
quest) pin on the synthesizer
to find out when it is ready

#nYy
G
i
+BY 25

|
Y| pr—
|

-1

G2
&0

Fig. 5. SPO256 block diagram.

for another allophone. The
CB2 pin on the 6821 is put in
the “pulse on write” mode,
which sends a negative
pulse out when data is writ-
ten into port B. This signals
the synthesizer that the al-
lophone data is ready.
Please note that the ad-
dresses for the PIACRB (Con-
trol Register B) and
PIADPRB (Data Direction
and Peripheral Register B)
registers are offsetin lines15
and 16 for use in slot 3 of the
Apple. If you are using an as-

+ oW

sembler which uses similar
nomenclature, you could
change the slot by changing
the $30 to $x0, where x is the
slot number. If you are typ-
ing in the hexadecimal val-
ues for the program, you
would change the $BF in lo-
cations $303 and $%$30D to
$8F + $n0, where n is the slot
number. You would also
change the $BE in locations
$308, $328, and, $32E to
$8E + $n0.

The SPEAK routine takes
the allophones and sends

C3
D1uF
3 |7 lis 125

10K g

. DiGiTaL |2
T ouT i
a2 Ra
ib cs I co

RES 31<} = e "
2 AaD
Hrw IE{." I WA T
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Fig. 6. Schematic.
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them to the synthesizer via
the PRONOUNC routine.
SPEAK uses the value in lo-
cation $340 to initialize the
Y register as a counter to
keep track of the number of
allophones sent. The X regis-
ter is used as a pointer to the
various values in the allo-
phone buffer.

The PRONOUNC routine
saves the allophone data in
the accumulator on the
stack while it checks the
LRQ line to see if the synthe-
sizer is ready for the next al-
lophone. It does this by
reading the value in bit 7 of
Peripheral Register B which,
as was mentioned earlier, is
set up as an input_ If bit 7 is
a 0, then the synthesizer is
ready to receive data via Pe-
ripheral Register B.

Right now you might be
wondering how to get the
proper allophone codes put
into the buffer to get the
thing to say what you want it
to. There are basically two
ways to do this. One is to
create a dictionary of words
with the associated allo-
phone codes needed to gen-
erate each word, Then, by
selecting the desired word,
the appropriate allophone
codes can be loaded into the
buffer and spoken. The
other method would be to
utilize some sort of text-to-
allophone algorithm which
would analyze a word and
generate the proper allo-
phone codes to speak the
word.

The dictionary method is
by far a simpler method, but
it has two drawbacks. First
of all, the memory required
to have enough words in the
dictionary to speak all of the
most-used words in the En-
glish language would be
above the capabilities of
most microcomputers. The
second disadvantage is the
large amount of time which
needs to be invested in order
to create the dictionary.

The text-to-allophone al-
gorithm is by far the best in
terms of flexibility and econ-
omy of memory. All that is
necessary to use it is to send
the word text to the algo-



i HEM SRt ssarsslBdiitsplinnassnsisissrsns
2 HEM ® CHEAP-TALEER VOILCE SYNTHESIZER =
3 REM @& BY THOMAS C. JOHMSON WB&NO -
4 FHEM Seer s sssssisnsiinnsdibirsssisnaanunmns
2 De = CHR® 4)
18 DIM MA0184%, 1&)
15 'REHM MESSAGE ARRAY: 188 MESRAGES W/ 14 WORDS EACH
2 DIM WL 2o, 3323
25 REM DICTIONARY CODES: 199 WORDS W/AS7P ALLOPHOMNES PER BORD AW (8, §) =#
OF WORDS IN FILEAWL (K, #) =80F ALLOPHONES FOR WORD ¥
28 DIH WEiZAE): REM DICTIONARY TEXT
o DIM AL$(&85): REM  GSLLOPHOME TEXT
&l  [MTA Pni,PﬁE.Pﬂﬁ,FA4,Pﬁ5,ﬂ?,ﬁv,EH,EEE,PP.JH,HNI.1H,TTE,HRt.ﬁI_MH.TTI+ﬂ
H1,1Y,EY,DDL UWI, RO, 88, YYZ,AE HHL, BB1, TH, UH, UW2
7@ DATA AW,DD2,B63,VV,B6t,5H, 7H, RR2,FF, kK2, KK1, ZZ, NG, LL, Wi, XR, WH, YY1 .CH.E
F1,ERZ, DW,DH2Z, 55, NNZ, HHZ, DR, AR, YR, G2, EL . BR2
B FDR I = @& TD &3: READ ALS{Ik: HEXT
2é GOSUE S48
o  GBOTO 1908
83 REM READ DICTIONARY FILE
118 PRINT D% "ODFEN "3DFS$
12¢¢ PRINT D3; “READ “;DF%
138 INFUT WX, B}:0 = WEi{@,8)
135 IF J =8 THEN 170
1482 FOR I = 1 TO J: INPUT Wedi.@i:L = Watl, 8k REM IMNPUT A WORD. J 15 #
OF wWiORDS
158 FOR K. =1 TO L: [FHPUT WEAI,Ki: MEXT : REM INFUT ALLOFPHONE CODES. L 1
5 W OF CODRES
188 HNEXT 1
178 PRINT D% "CLOSE®"
I8 RETLUHRHN
284 RERM MWRITE DICTIDNAGRY FILE (DFE IS5 FILE MAME)
21& PRINT D23 "0FEN. " DF%
L PRINT D%i"HRITE"iDF$
o8 FRINT W@, 8):d = WLl #
298 FOR I = 1 TO J7 PRINT WAL, Bril = WEI(I,0): REHN WRITE & WDRD., J 15 H
OF WDRDS
S50 FOR K, = 1 TO L PRINT WEiLl. kb NEXT @ REM WRITE SLLOFHOME CODES. L
IS ¥ OF CODES
268 NEXKT I
278 PRINT D#%3;"CLOSE"
2@ RETURH
3@ REM FREAD MESSAGE FILE (Mt IS FILE WAME)
i FRINT D% "0FEN “iHF®
I2¢ PHINT D%;"READ ";MF%
Saf THEUT HE(E, 8Vl = MY(8, 81 REM IMFUT # 0OF MESSAGES
235 IF L =% THEN 37¢
4¢ FOR 1 =1 TO L: INFUT MX{I,@)IM = HX4T,.@): REH INFUT HESSAGE. H=i 0OF
WORNDS. IN MESSAGE
358 FOR J = 1 TO M: IHPUT MY{I,Jd): MNEXT : REH INFUT WORD CODES
240 HNEXT
378 PRINT D% "CLDSE"
388 RETURN
48 REM WRITE HESSAGE FILE (HF$# IS FILE HNAMES
418 PRINT DEi"OPEN "iHF®
328 PRINT DEi"WRITE™;HMF#®
438 PRINT MHE(R,. @)L = HX{(P,8): REHR FRINT # [F HMESSAGES
448 FOR 1 = 1 TO L: FRINT ME(I,@):HM = ML(1,@): REM WRITE MESSAGE. M=# 0O
F WORDS 1IN HESSOGGE
458 FDR J = 1 TO M: PRINT MEll,d}: MEXT : REM WRITE WORD CDLES
4&E  MEXT
478 FPRINT D% "CLOBE"
484 RETURN
588 REM READ WDRD TEXT FILE (WF®% IS FILE MAME )
585 IF Wi, @) = B THEN RETURN
518 PHINT D%;"OFEM “jWFs
528 PRINT D%; "READ ";WF%
S FOR 1 = 1 TO WEIE,@): INPUT WSil): NEXT
5492 PRINT D% "CLOSE"
=0 RETURM
&3 REM WRITE WORD TEXT FILE (WF$ 1S FILE NAME)
Adl8 PRINT D®;"OFEN “;WF4
H28 PHINT D "WRITE "ijWF$
B33 FOR- I = 1 TD WIS, 8): FRINT We(I): MEXT
S48 FRINT D#;"CLOSE®
&5 RETURRN
788 REM ENTER ALLDOFHOME CODES
785 CR =1
TEY REM  W=CURRENT WIRD
i A = 1: REM ALLOFHOME FOINTER
728 PRINT "PHESS RETLURM TO TERMIMNATE "IA%
F3F INFUT “"ENTER ALLOFHONE: "ja%: IF A% = """ THENW 778
Ja@g GOSUB 7@ JF X = &8 THEN PRINT "INVALID ALLDFHOME. . .REENTER"' GOTO
F38
o8 WEAW, A) = XA = A + 15 IF A& > 32 THEN Wiil, 2y = I2e WLl 8 = 1) = 21 RETLERMN
Fag GBOTO 735
7O WEIW, &) = A = 1! RETURNM
JE@d FOR X = @ TO &3 [F % = GL$(X) THEN RETURN
FIE. HNEEXET : RETURHM
B  REM FORM & MESSAGEE
8853 Ch: = |
B85 REHM M 15 HESSAGE MNO-.
Bl ¥ = 1: REM WIRD FOINTER
815 PFRINT "PRESS RETURN. TO TERMIMATE HESSAGE # "M
B3 INPUT "ENTER WORD: “;A%: IF af = “* AND X 4 ol THEN HeEiM 8l = X — -1
P RETLHN
BZS IF A% = "' AWND X = 1 THEWN BZ@8
B34 GOSUB B&B: IF 7 » WE(F,B) THEM FRINT “WORD NOT IN DICT.": GOTO B26
B4E MX (M, X)) = Z:X = X + j: IF ¥ > 1& THEN ME(M, B = 141 RETURN
852 GOTL B28
B&d FOR 2 o= 1 TO Wiig, @ IF A% = W&(f) THEN RETURN
878  NEXT & RETLURN
@8 REM OFEN FILES
oIE HIME ;@ PRINT Tasl 18} "CHeaP-TALEKER EDRITOR"™
2B YTaABR S5  INFUT “ENTER DICTIOMA&ARY MAME: "i&%: IF A% = """ THENM A% = "WIR
DEII
I8 DF%: = A% + ".CEO0D":WF$ = A% + " TKT"
FAF VTAE 7: INFUT "ENTER HESSAGE FILE NAME: ";&%: IF AT = """ THEN A% = "M
ESSARGES™
SA MEFF = A% + " . COD": GOSUR 1@d: GOSUBR Id0: GOSUE 5908
958 . RETUEN
12868 REM HMEMNL
1#@S FRINT D%;“NDMONC, I,0%: FOME 33,46
1@8i@ HOHE : PRINT TaAB{ S)~"CHEAF-TALEKER EDITOR®
1223 VTAB S5: HTAEB 15: PRINT "OFTIONS: “
1Az Y178 7: PRIMT TABL{ S51"1> ENTER NEW WORDS TO DICTIOM&RY ™
igae PRINT TaBi 5)°2> VIEW/CHANGE A& WORD"
i#dS PRINT TaBy 531 "3> DELETE A WDORD™
18%5@ PRINT TaDd 514 PRINT DICTIONOGRY ™
iAs3 PRINT TAHI 5)"5> CREATE HESSRAGEES"
1878 PRINT TAEBLD S5 "&> VIEW/CHANGE & HMESSAGE"
I#25 FPRINT TABL S5y" 7> DELETE A MESSAGE"
igge FPRINT TaB{ Si"8> PRINT HESSAGES"
18%9# PRINT TAB{ S51"9» SPEAK MESEAGES"
1895 PRINT TREC 4)"1@> CUITY
1183 YTAER Z8: HIABR 18 INFUT "ERTER CHOICE =7 “;A%f: IF A = """ THEN 1ig@
1118 fa = VAL (A%} IF A < 1 OF A » & THEN L1GE®
1128 ON A GOSUB 2880, 300, 3508, 4850, o008, 5809, 6500, 7Tedd, 8585, 114

11358

GOTO  18@E

1148
ZEEa
LEES
2808
LR B
gL e

2N
FLL! Ty
P
e S
2e35q3
Fr T
RiLid
S b
0

SEg

el e
=eLm
furt e

JOEm
SO

218
b IR G
SoRE
o P
3518

el
S

35908
B e

540
2378

350
3598
ey e
qE1E
REE
4B2E
4BEH
SiSqe
45
0
QAT
SERE
LA
041 e
e ]
SHIE
2EAD
S@13
S22
SEE
S
SEBE
SE 1
= Lt
HEEH
e g i
(T i ]
LB L

LT
SHEEE
STHE
&3 11
v e |
E530
BS54
b
ol
S5

Fotarfan )
ST
FEEE
TELA
Fa e
FB3a
TEga
TSR
Te&0
TEfA
7w
FETa
71 0%

BEES
EeL e
HEZE
B3

Ega e

BaSl
Ba&E
BZend
Bzi1a
B22¢
B23#
BZ4E
B25E

833
B51@
B33
B33

H34¢
= AT

18 i
18a1 &
1828
18325
)
L S
[ el o)
1@ aE
Bl Sl )
Bl e
8GR )
1E5 7
L& 14

E
| B 2]
'l 1

GOSWUE 20@: GOSUB 498 GOSUBR &%
REM ENTER WORDS IN DICTIONARY
HOME : PRINT TAB( 1@)"ENTER NEW WORDS®
Moo= WS

ITHFUT "ENTERA WORT TEXT: "ifA%:
GOSUR B&@: IF I « = WXig,d)
2814

FRINT A" CORRECT "“j3i INPUT X%: IF X& =
W= kW o+ 11 JF W < = 388 THEN WX[A,8) = W
HE(Wh = FAE

EOSUB T

GOTO 2818

RETURM

REHM WIEK /& WORD

HOME, & PRINT TAB( 165V"WVIEW & WORD

MTAHE S HTABR St IKFUT “"ENTER WORD TO VIEW:
L5

GOSLIE Bas:

END

IF At = ¢
THEN PRINT

THEN RETLURN
“WORD ALREADY IN DICT.*: GOTO

"NY THEN 2818

*iA%s TF A% = M"Y THEMN 303

THEM PRINT BOTO 30352

IF & WA, o) “WORD - NOT IN DICT.":
W =1
PRINT

FRINT FRINT

FOR I = PRINT ALS (WX (W, IRy p"y i NEXT 1=

(T R 1 TO WdiW, &)
FRINT
INFUT

GiLis
TMNFEUT
RE T LIRMN

REM DELETE A WORD
IF Wel@d, Ay € 1 THEM
HOME @ PRINT TABI
WIAB 51 HTABR S5: TNPUT
ol
EUEUE

IS5 THIS WORD CORRECT Y/N"ixX%: IF X% = "WN" THEN BGOSUB 7E6: SOTO

WORDT? IF &% = > PNY THEN 32358

"WIEW ANOTHER R ) B

RETLRN
&} "DELETE & WORD!

"ENTER WORD -TO DELETE! "iA%: IF A% = " THEN S

B&@: IF 1 > WXIP, @) THEN FRINT "WORD NOT IMN DRICT.": GOTD 3532

W =T PRINT

FRINT WEiH): FRINT

FDR I = | TO Woidk,@Y: PRINT ALSOWEM, I3} sz NEXT

THEN 3588
= WELIWEIS, B,

INFUT "DELETE THIS WORD: "iR%> IF A% < = "¥¥
HWElW) = WEMA{E, 802 FOR I = @ TO WEIRX (S, 8) @)Wl W, T}
[}z MEXT zWEiB, &) = Wiig;@8) — '}
INFUT “DELETE ANOTHERZ: "fA%. IF A% =
RETLIRM

REM PRINT DICTIONARY
PRINT D$; "PR#1"

FRINT CHR%® (9)"135N"

FRINT CHR$ (2733 "N"; CHR$ (B);
PFRINT CHA$ (14)“DICTIONARY FOR FILE
FRINT CHR$ (15)

FOR 1 = 1| TO Wiid,8)
PRINT 1,W8(I),"";

FOR J = 1 TO WL{I, 8"
NEXT
ERINT
RETURN
REM ENTER MESSABES
HOME : PRINT TABR(
M= M3, 8 + 1: IF H > 168
HOME @ GOSUB 80d
ME(B, @) = M

INFUT "ENTER ANDTHER MESSAGE
GOTO S8

REH WVIEW A MESSAGE

MOME : PRINT TAB( 18)"VIEW A MESSAGE"

INFUT "ENTER HESSAGEE HD.: "[A%: IF At = "% THEN &F2F
M= VAL (A$): IF M < 1 OR H > M8, B) THEN aBre
PRINT : PRINT "HESSAGE NO. "iM

FOR 1 = 1| TO M%A{M,8}: PRINT WEIME(M, T)23" "j:
FRINT : INPUT “IS THIS MESSAGE CORRECT? "jAs:
B
FEHINT
HE TURN

REM DELETE A MESSAGE

HOME = FPRINT TABE 182 "DELETE A MESSAGE"

THPFUT "ENTER MESSAGE MNO. TO DELETE: "itAs: IF At = "
M= VAL (A%} IF M« 1 OR M- MEie, B THEN &3228
FRINT @ FRINT "MESSAGE NO. "iM

FiOR I = 1 "TO MXIM, #)2 PRINT We{FXOM, TY35" "it MEXT
FRINT = INFUT "DELETE THIS MESSRBE? "3fA%: IF A% 1 2>
FOR I = @ TH MAIMEI(S, 80,8 TR H, L = MEATHL (0, 8) T i
M, @ =
PRINT 2 INPLUT
RETURN

REM FPRINT MESSAGE TEXT

FRIMT D23 "PREL"

FRIMT CHEE (F)i7155N"

PRINT CHR$% (14)"MESSAGE TEXT FOR FILE
FRINT CHR® (15}

FOR I =) TO M)
PRINT I,""j

FOR « =1 -TO MEXLIz8:
MNEXT
FRINT
RETLURN

REM SPESE THE HESSAGES
HOME ! FPHINT TaBT SV "SFEAN HESSAGES™
FRINT "FRESS RETURMN FOR MEML"
VTAB 52 HTABE 1@ TNFUT "ENTER HESSAGE MUMBER: "iA%:
FRE TLIFEMN
o= gl {RR): LF

EOSUB 8214
GOTO. BE38
REM SFPEAK
FOR W = 1
1 = HELARIZ
EOSUB - 8319
MEET W
RETLRN
REHM SPEAK WORD 1
E = WelI. @) REM #0OF ARLLOFHOWES IN WORD
FOR J = 8@ TO K: PIKE BI3Z + J, WEil,d): NEXT
YTAEB 1¢: HTAB S PRIWT " h=
WE L
CALL &8
RETLRN

REH
D% =
ITHPLIT

FRIMNT

YT THEN 3580

"; DF$

FRINT AL® (WA, Jhd5"/"ps HEXT & FRINT

D% "PReQ"

18} "ENTER NEW HMESSAGES”

THEN. POFP : POF ! RETLURM

TPA%D IF AfE = 'H'" THEW HEHETLIRH

FRIMNT M."
"N THEW ~GOSLE

MEXT =
IF A% =

“YIEW PMOTHER MESSAGE "iA%: IF A% < > TNF THEN SIEE

LA

INFLET

THEM: &5

FRIMNT =0
“¥* THEN &580
HEXT Mg, 8 =
UL CTHEN S SEEE

"DELETE AMOTHER MESSAGE®“jAt: IF At =

PLHFE

PRINT WE{(MEACI . J3)5" 53 NERT o PRIMT ".°"

D “FrRaB"

IF A% = " THEN

A< L OR A > M@, @) THEN BR14

HESSNGE A
TR ME(A, @) REM
FEM WORD CODE

WORDS N MESSAGE

VTAE 1é: HTAR 5 PRINT

INIT -FILES

CHR$ (4): PRINT D4 "MONC,1,0"
"ENTER DICTIONARY FILENAME"] A%
[F A% = " THEN A% = “WIRDS5"

DFs = A% + " COD"
FRINT D& "0OPEN"iDF%
PRINT DEi"WRITE"DF®
FRINT @&

FRINT D% "'CLOSE"
THEUT "ENTER HMESSAGE
IF A% = ""“THEH A% =

MF® = A% + "“".COD"

PRINT D®;"DPEN"fHFEI FRINT DF;i"WRITE "iMFE®: FRINT B

FILE MNAME: "7A%
"MESS5AGES"

PRINT D#®;"LCLOS

FRINT Dei"NOMONC, I,0%
EDTO S

Listing 2. Editor program.

73 for Radio Amateurs = October, 1985 27



rithm, and it will then gener-
ate the proper codes to be
spoken. The program neces-
sary to achieve this end,
however, is very compli-
cated and requires a rule ta-
ble containing around 300-
600 rules to handle all the
contextual arrangements
letters have in the various
words in the language.

The program | have in-
cluded in this article is based

on the first method, the dic-
tionary method. The reason
| did this, in spite of its limi-
tations, is because its sim-
plicity allowed me to
generate a small dictionary
of words to experiment with
until | could come up with a
text-to-speech algorithm.
When | get it going | will
write a second article on
that and share it with you.
The program shown in

Listing 2 is the program | call
the Editor. This program
uses 3 text files which are
stored on disk and read into
memory when required to
generate speech. One file
contains the allophone
codes for all the words in the
dictionary. The second con-
tains the text of the words in
the dictionary, and the third
is a file of messages made
up from the words in the dic-

tionary. By giving different
file names to the files, one
can generate several dic-
tionaries and several mes-
sage files to give an un-
limited vocabulary to the
machine. The only draw-
back is that only 200 words
with 32 allophones each,
and 100 messages with 16
words each, can be stored in
memory at a time and still
leave enough memory for

! ¢ TTIYR Dl

7 | Wi /AL/REINNEY

k] 2 TTZIURL S

i 3 TH/RRI 1Y/

] 4 FF/FF/OR/

b 9 FE/FF/AYIVY)

1 b SS/8S/TH/ TH/FRI/NNZ IS/

g 7 SE/EH/EMIWW I IHINRLS

& E EY/PRS/TTY/

If 5 NNL/RATRYINNLS

¥ TEw TIZ/ER/E=/NNL/

¥ ELEVEN JHALAERER IO TR N

13 THELVE T1S /WS E=ER/ LIV

i) THIRTEER TR/ERL /FRZIFATIMI2ITY /NN S

15 FOUFTEES FRID= /PR /P ITT2FIYINNL

1 FIFTEEN IRIFF PRI /ERIFTTIIV NN

i? SIITEES S IR PRI/ /S PRIIFRI/TTZITY /NN, )
18 SEVERTEEN S/ BN TR/ /PRZIFRSTTZIIN /NN
1% EIERTEEN EY/FRI/PRIITIZFIY/NNL/

2 NIKZTEEN N1 FRY /NNLIPRZIFRIITTZITY NN/
21 THENTY TTZ/NH/ER/ER/NNE/PRZ/FRS/TTZ 1Y
. TRIETY TH/ERI/FAZ/FAS/TIZ/NYY

23 FO=7Y FE/CR/PRIITTZIING

il FIFTY FEIEFZIMIFFIFF JEAZIRRIITT2/IY!
0% SIITY So /S IMIFRI KN 2 SE /PR /PRITT2IIYI
25 SEVENTY SS/EHAVY A IHINSLITYE YS!

27 EIEHTY EY/ERI/TT2/IYY

28 NINETY MhlFAY/NNLARRZ TIE/IYS

7% HUKDSED MU RN/ AT UNT SRR JLL2/RRAZ I THS TR/ PREFEDY S
e THOUSAND THIRALANI T/ TH/AFRIARALANNL/TD LS
" NILLION M/ Tl TR LYY L /AN ANND Y

L [ EY/

L B BRITIN/

14 L 88783/ 1Y/

3§ ] DC2/1Y4

14 E v/

37 F EHERFFIFES

18 3 JH/TYI

15 E EY/FRIIFAIICHS

it i SRR

L) d RENTHAN

LI ¥ FELIER/EY S

i L ER/EH/EL /

44 = E!.HEJ.'JF!.

& L] Edize/nN]/

i £ O/

T E PRIV

4z g ECI/VY]/UnG

[ E RE/

' S EW/E=I85/85/

St T TIZ2r1Y

42 U YYl/Un2/

9 ¥ WWilY/

54 | DOZ/AY/FAL/BBEEM/LLIYYL/UNL/

. 1 1 EW/EM/FAT/NEZ/SG/55/

b1 ¥ WN/RY/

o7 i 111y

38 TINE TT2/RY /MN/

5§ DATE DUZ/EY/PRZ/TT2S

b SYSTEM SS/SS/IH/BS/TTZFANIMN S

gl Nk NNZ AN/

&2 FATCH PPIARE/FRI/LH/

k3 0N AA/RR/NNL S

&4 OFF RO/ADSFFFIFFS

&S CONNECTED KEL/RLINN JERSPRZIA L FRRZSTTZ/IR/D0L S
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bb DISCONNECTED  DO2/IH/SS/PRAI/KEL/RI/NMYJER(FAZIKELIPAS/TTRVIN/FAL/D0LS
b7 STRTUS SS/ES/PAI/TT2/RE/ERI/TTZ/ALISS/
&5 LOBRED LL/AG/PRZ/BEI/FAZ/LDLY

&9 MEMORY MW/EH/MN/ON/RR2/ TV

8 DIAL DOZ/AY/LL/

11 PLEASE PRILLATIY LY

72 ENTER ER/NNL/FAS/TI2/ERYS

13 CGDE Ky3/0u/00D1/

74 NUMEER NN JRY/MR/PA2/BEIFERYT

15 FREQUENCY FRIFF/RRZIIY/FRIINN /WM /En/NNL /55/1Y/
1 ALERT RIJLL/EREIFRIFTRZ/

11 KILD KEL/TRILL/ON/

18 Fll F&L/

15 FRZ PR/

Ef PAT Bal/

Ei Pk PEd/

e FRS FRE)

E: MEBA ME/ER/EBZ/RI/

24 RESET REL/IVISS/ER/FASITTZS

ES e AI/VW/

8: BaND BELREFAE/NN:/ERZTLLY

- METER MM IN/TT2IERLS

g8k ANT AE/NALIPRAZIDEL/

BS FOEWeE] FE/FF/CR/UN/ERL/FEY/0DL/

&1 ANTENNA RE/NN]/FRI/TTZ/ER/ER/NKTIEL)

%1 SYNTHESIIER SS/SS/TH/NN, JTHIRY/SS/RY I TTTERYS
§2 TRANSHITTER TTZ/RRZ/RE/RE/RNL /TL/PAT /MM LRIFATITT2/ERY
51 VoI WW/BRA/FAT/KN ] /8S/

94 COMFUTER KEL/RX/MMAFE/YYLIURLATTZ/ERL)

95 CONTROL KK1FAX/NNL/PAS/TTZ/REZ/ONILLY

9 FHONE FE/FF/ON/NNL/

57 RECEIVER REL/IY/SE/IN/VV/ERLY

93 STATION BS/38/TT2/EY/SH/RY/NNL/

ge SCREY SS/SS/RO/PRL/RRL/TYS

18f THENR: TH/RE INEIFRZINE 2]

181 INVALLD FH/NNLFPAZ/ W AS/RE/LL /IR BRL /TR
192 ACCESE RE/RE PRIV DISEJERISSS

193 [HENSE CH/EY/NNL IR/

14 HERTI Wi /ERL/TT 1SS/

165 FRO FFIFFIRRZIB1INES

184 15 1K/ 1/

167 WAE WR/RY/TES

{ & CAN K| FRE/NNLY

1#% BIEA U EH -

11# THE DH1/8Y/

111 "k RE NN/

112 A REjmm/

113 NERE W/ERL/

114 MILL Wi/ IRILL)

13 REMGTE REL/LY/MN/ON/BRS/TTZ/

11& THEY DHLIEY/

117 THEN DHI/ER/MN/

116 HELLD HHLER/LL/0W/

119 TEMPERATLURE TIZ/EH/MM/FRI/PPIRRZ /AL /PRT/CHIERL
|28 CORRECT KK3/OR/ER/KET/TT2/

121 INCORRECT THINNLFPAS /KNI /OR/EH/PAS/KNI/TTZ/
122 CANNDT KKLFAE/NNIJRAJFRY/TTZY/

123 RECOGNIIE RRIVEH/PAS/KKL/RY/FAL/BET/NNL/AY/TL/
124 HAS HHL/RE/T1/

123 BEEN BEZ/EH/NNIf

124 UNDER AX/NNL/PAS/DD2/ERY/

127 OVER OM/VV/ERLY

126 HOCk HHZ/UR UMK

12§ HAVE HH1JRE WV

138 ) B2 /un2/

Fig. 7. Sample words for ham-oriented applications.



an application program.
This, in spite of its limitation,
seems to be versatile
enough for most experimen-
tal applications.

The routines shown in
Listing 3 are the routines
which would be added to an-
other Basic program to al-
low it to use the dictionaries
and message files created
using the Editor program.

Using the Editor Program

The first thing that needs
to be done when dictionary
and message files are cre-
ated is to initialize them.
This is done by typing “RUN
10000 from the Basic
prompt (]). The program will
ask you for the dictionary
file name you wish to create.
Enter this name. If you do

not enter anything except:

131 KOT NK2/RR/TTZ/
132 THAT DHL/AE/TT2/

133 BUT BBZ/RY/TT2/

154 AT KE/TTZI

135 POINT PP/DY/NKL/TTZ/

134 THIS TH/ IH/55/

137 EMERGENCY 1Y/ MM/ERD/PAZ/ JHIEHINNL/SS/ TV
138 SHUTDONN SH/RX/TTZ/PRA /DDL/RR/NN1/

135 LOB LL/AD/PAZIEGS/

148 DIRECT DO2/AY/PA2IRRI (ERFR2IKAT/PAZITTZ)
41 REDIAL RRL/IY/FRL/DGOZ/AY(RI/LLS

142 ANSNER AE/RE/NN1/SS/ERL/

143 NODE N®/ON/PE2/DDY/

144 AUBID AD/AD/PELIDDE/TY 1O/

145 I THINNL

145 RAGIO RRL/EY/DDZ/TY /0N

147 NET NNL/EH/TTZS

148 MOLULATION MN/AG/DDLJIH/YY L IUNEALLIEY FSHRLINE L)
149 UBEER AYIFRIERL

158 LONES LL/DR/ERY S

151 SIDEEAND S5/AY/DDL/PAL/BB2FAE/NKL (D1
152 PROCESSOR PR/RR2/AA/SS/EH/S3/ERL/

{53 BATTERY BBZ/REITTZLERL /1Y

154 NIC MM ORY KD

155 SPEAKER SS/PF/TY/VKL/ERL/

134 CONTEST KL RA /NN FAZ/TTZ/ERSBR/TTZ)
157 s MK/EV 4V

[oB ThaNINIT TTZ/RR2/AE/NNZFTT M0/ TR/ TTZ/
155 RELEIVE RR1/IY/SSITY IV

b2 DEGREES DOZ/AY/BG2/RR2S 1Y/

13 REFEATER RRE/IVIPRTY/TT2IER L/

147 SINSLE S5/ H/NG/BB3/EL/

163 QUARTER KEI/MK/ORITTZ/ERL/

L6 HALF 1 /BE FFF /

165 LINEAR LLTH/NNL /1Y /ER2/

b PHESE FFIEY/TLI

167 PRE PR/RR2/1Y/

148 WATT WK /RA/TT2/

169 WATTS WK/AA/TTL/SS/

178 ALPHA RE/LL/FF /AL

171 BRAVO BB1/RR2/AAIVVIOH/

172 CHARLIE CH/AR/LL/1Y/

173 DELTA B2/ IH/EHILL/PA3/TT2/RNS

|74 ECHD EH/PR3 KK 3/OH/

175 FOXTROT FF/AR/KK2/SS/PASITTZIRRI/ AA/PATITT2/
17 GOLF BEZ/RRIAYILLIFF/

177 HOGTEL HH2/OW/FAS/TTZIERSLL/

178 INDTA IK/NNEIFRIFDDZ/TY ALY

175 4 JULIET JHIURZ/LL/TYFEHIPATITTZS

|64 LINA LL/TY/MM/RY /

181 NOVEMBER NN2/ON/VV/EH/ KA/ FR2/BE2/ERLY
B2 05CAR AR/5S /PR3N JERL/

163 PAEA PP IAR/PF/RY/

184 GUEREL KEL/YYL/UNT LY/ PAZFRBZ/ER/PRISKNZS
JES ROMEC REL/DW/MMSTY /DY

16 §1ERRA SS/1Y/EH/PALIRRIZRRS

\§7 TENSO TT2/EY/NG/FAZ/BBZ/ON/

183 UNIFORK YYL/URL/NNL P IHYFF /Onimn s

189 VICTOR W/ TH/PASIKE2 (PRI TT2/ON/ DR/
199 NHISKEY WH/TH/SS/PRIIKELITY

191 KRAY EH/KK2/SS/PAS/RRLEY/

182 YANKEE YYZ/EYING/PAI/EEL/TY/

193 1Ll 2L/UR2ILLIUN2Y

194 CARRTER KK1/XR/TYIERL/

195 AMFLITURE AE/MM/BESIPR/LLY THIPAT/TT2IUNZ (RAS/DDL/

the Return key, the default
file name will be WORDS.
The new file will be initial-
ized and then will ask vou
for the file name of the mes-
sage file you wish to create.
The default file name is
MESSAGES.

Once the files are cre-
ated, the program restarts
automatically. The program
asks for the file names of the
dictionary and message files
you wish to use. Enter these
and wait for the files to be
loaded. The bigger the dic-
tionary, the longer it takes to
load.

The main menu then ap-
pears. Select the desired op-
tion. Please remember: Do
not exit the program after an
editing session without us-
ing the QUIT option. Other-
wise, you will lose all the
changes and entries you
have made for that session.
The QUIT option writes the
files back out to the disk.

Enter New Words: This
option allows you to enter
the text and the allophone
codes for the words and
store them in the dictionary.
The first thing to be done is
to enter the text of the word.
Then, after you verify that
the word is as you wish it to
be, the program will check
to see if it is already in the
dictionary. If it is, you will
see the prompt, WORD AL-
READY IN DICT., and the
word text will be re-re-
quested. If it is not, you will
then be able to enter, one at
a time, the individual allo-
phones needed for the word.
When all of the allophones
have been entered, just
press Return. The program
will request the text for the
next word. If all of the words
desired have been entered,
just press Return at this
point and the program will
return to the menu. For ex-
ample, to enter the word
HELLO into the dictionary,
youwouldtypeH E L L O
Return for the text entry.
The program will prompt
HELLO CORRECT? If so,
press Return. If not, enter N
and Return and reenter the
word. If correct, the pro-

gram will begin asking for
the allophones. To do this
you would enter HH1 and
Return. The program would
then verify the allophone to
make sure it was a valid one.
If it wasn’t, it would prompt
INVALID ALLOPHONE. ..
REENTER and re-request it.
If it was correct, it would
request the next, You would
then enter the next one, EH.
Then LL, AX, and OW. For
the last entry (since there are
no more allophones to be
entered) you would just
press the Return key. You
would then get the prompt
for the text for the next
word. This process can con-
tinue until 200 words have
been entered or you press
Return in response to the
word text entry.

Remember when creating
your dictionary to take ad-
vantage of words/letters/
numbers which sound the
same. For example, if you
enter ““for,” you can then
use it in place of 4, four,
fore, etc. Fig. 7 contains
some sample words which |
have come up with for gens
eral ham-oriented appli-
cations.

View/Change A Word:
This option allows you to
call up a word in the dictio-
nary and view or change the
allophone associated with,
it. If the word is not in the
dictionary you will see a
prompt, WORD NOT IN
DICT. Remember, the word
must be spelled exactly as it
was first entered, including
spaces. Once the word is
found, the program displays
the word and its associated
allophones. If they are not
correct, you can reenter
them in the same manner
you initially did. If they are,
you can view another word
or return to the menu by an-
swering the prompts accord-
ingly.

Delete A Word: This op-
tion allows you to get rid of*
unwanted words from the
dictionary. Simply type in
the word you wish to delete
from the dictionary. The
routine will check to see if it
is in the dictionary, and if it
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Listing 3. Application routines.

is, it will display the text and
allophone data for that
word. If after verification
vou wish to delete the word,
just press Y in response to
the prompt. The next
prompt asks you if you wish
to delete another word. If so,
enter Y. Any other response
will return the program to
the menu.

Print Dictionary: This op-
tion simply sends the entire
dictionary to a printer. It will
print the file name of the
dictionary at the top of the
page, the number associ-
ated with each word, the
word text, and the allo-
phones associated with it.
The routine uses the CHR$
(15) code in line 4040 to put
my Epson MX-80 printer in
the condensed-print mode
to allow the printing of 132
columns on one line. You
might wish to change that
code if you have different
printer.

Create Messages: This op-
tion allows you to create
messages using the words in
the dictionary which are cur-
rently in memory. Once you
create a message file, you
must make sure you use the
same dictionary with that
file in order to make sure the
proper words will be spoken.

Messages are created by
entering the words desired in

the message one at a time.
When all the words have
been entered, just press Re-
turn. You will be asked if you
wish to enter another mes-
sage. If so, just press Return.
If not, enter N and Return.
With each word entered, the
routine will check to see if
the word is in the dictionary.
If not, it will prompt WORD
NOT IN DICT. and request
another word. Remember,
the message is referred to by
its message number. This
number is shown at the top
of the screen when entering
the message. This number
can also be obtained by us-
ing the Print Message Text
option described later.

View/Change Messages:
This option functions just
like the View/Change Words
option, only you can call up
the message by the mes-
sage number associated
with it and see what words
make it up. If a message is
not correct, you can reenter
the words as done above.

Delete Messages: This op-
tion allows you to delete an
unwanted message. Enter
the message number of the
message you wish to delete.
The routine will display the
message text on the screen
tor verification. If it is OK to
delete, type Y to the delete
prompt. If you wish to de-
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lete another message, an-
swer Y to the next prompt.
Anything else will cause the
program to return to the
menu.

Print Message Text: This
option will print all of the
messages currently in mem-
ory. The message number
and the associated words
are listed.

Speak Messages: This is
the most enjoyable option.
When a message number is
entered, each of the words
in the message is printed on
the screen and simulta-
neously spoken. This way
you can verify the message
and the pronunciation of the
word and then go back and
change anything if neces-

sary.

Using the
Application Routines

The application routines
shown in Listing 3 allow you
to use previously generated
dictionaries and messages in
other programs simply by
calling the words or mes-
sages up with their access
code numbers. To use the
routines, the low numbered
lines shown in Listing 3
(those below 100) would be
merged into the program
you wish to speak at the be-
ginning of the program, be-
fore line 100. The high
numbered lines would be
merged after the last of the
normal program lines. Then,
when the program is run the
dictionary and message ar-
rays are dimentioned, file
names for the dictionary
and message files are en-
tered, the data is read into
memory, and the program is
then ready to speak the mes-
sages and words.

This is done by setting
MSGC equal to the message
number of the message you
wish to have spoken, and
then doing a GOSUB 60000.
To speak an individual word
in the dictionary, set WD
equal to the word to be spo-
ken and do a GOSUB 61000.
Make sure MSG and WD are
not greater than the maxi-
mum number of messages
or words in memory.

You must also make sure
that the variables used in
these routines are not used
in the target program in or-
der to avoid any conftlicts.
Of course, these variable
names and line numbers can
be changed to suit the appli-
cation. The important things
to remember are to make
sure that the proper dictio-
nary and message arrays are
dimensioned, the proper file
names are entered or gener-
ated, and that the data is
loaded into memory prior to
calling subroutines 60000 or
61000. It it is not desirable to
enter the file names from
the keyboard every time the
program is run, then you
might wish to define them in
a program line prior to read-
ing the files.

This project has by far
been the most gratifying
project | have ever under-
taken on the computer. It
didn’t cost much, it went to-
gether easily, the program-
ming was simple, and it
worked without much fid-
dling. | was able to take this
project from a bag of parts
to the finished article in 3
days. The excitement of
hearing your computer talk
to you will keep you busy at
the keyboard for hours.

The applications of such
a device are unlimited.
Whether it be for assisting
the handicapped, entertain-
ing and educating the kids,
or adding a unique embel-
lishment to the ham shack, it
will definitely be a worth-
while investment. Your
imagination is the only limit
on its possibilities. If you do
not like to type in long pro-
gram listings, | will be glad
to send you a copy of the
programs shown in this arti-
cle on a DOS 3.3 disk for
$20.00 postage paid.

In the meantime | will be
working on a text-to-speech
algorithm for this synthe-
sizer. If you are interested in
this or have any comments
on this article or this fasci-
nating technology, drop me
a card or a letter, | would
love to hear from you. Keep

talkin’! N
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Ed Ingber WABAXX

Advanced Computer Controls, Inc.
10816 Northridge Square
Cupertino CA 950714

Takin’ It to the Streets— Part 1l

Last month’s discussion was only half of the story —
now discover what remote control can do

when the ShackMaster’s power is unleashed!

n Part |, | described the

benefits of crossband
linking and telephone access
to your home station. The
ShackMaster™ station con-
troller connects to your HF
transceiver, one or two VHF/
UHF transceivers, and other
station equipment. Now [l
describe some other features
of the station controller that
can make amateur radio
more fun and useful in your
everyday life.

Electronic Mailbox

Hams have handled traf-
fic since the beginning of
amateur radio. Organized
traffic handling was the orig-
inal basis for the formation
of the American Radio Relay
League. Hams relay mes-
sages from one non-ham to
another non-ham and from
hams to non-hams. These
messages are called third-
party traffic. MSOs and re-
peater mailboxes are exam-
ples of modern technology
applied to handling traffic
between hams.

Having a station at home
makes it possible to relay
third-party messages be-
tween you and your family
conveniently. Why would
you want to relay traffic to
your wife and kids? Perhaps

because you’ll be home late
from work. Or you want to
let them know that every-
thing is OK. They might want
you to call to see if you need
to do an errand on your way
home. And since you both
might not be available at the
same time, it would be nice
to be able to leave a mes-
sage.

An electronic mailbox de-
signed for use by the family
should be easy and fun to
use. Ten canned messages
that cover many typical situ-
ations are available in
ShackMaster. The messages
may be left by the ham while
away using touchtone™
commands over the air, and
iIncoming messages may be
retrieved by the family mem-
ber by pressing the Read but-
ton. The mailbox message is
spoken in synthesized
speech to the family mem-
ber. Outgoing messages to
the ham can be loaded by
pressing the Load button.
The speech synthesizer ac-
knowledges entry of the
message.

Front-panel lights indicate
the presence of incoming or
outgoing mail. Mail can also
be loaded and retrieved by
the non-ham by calling
home on the telephone.
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Remotely-Controlled
Intercom

Third parties are permit-
ted to participate in amateur
communications provided
that a control operator is
present at the control point
of the station. This provision
is the basis for allowing a
friend to talk over your ra-
dio, and is also the basis for
all phone-patch and auto-
patch operation.

Virtually all hams have
used, or at least have heard,
a repeater autopatch. You've
probably used vour repeat-
er's autopatch to call home
or to call the police or report
a traffic accident. The patch
allows amateurs, through in-
terconnection of the repeat-
er to the phone line, to talk
with non-hams. This is a form
of third-party traffic known
as participation-through-
phone-line interconnection.
A control operator is in con-
trol (typically remote con-
trol) of the repeater during
the patch.

Now imagine that instead
of the phone line connected
to the repeater there was a
wire to a speaker and micro-
phone at the location of the
person you wanted to talk
with. Now replace the repeat-

er with your home station.
You already have a speaker
and microphone in your
shack; add a controller to
provide you, the control op-
erator, with complete re-
mote control of your home
station—and you have
ShackPatch! It's an auto-
patch to home without using
the phone!

To activate ShackPatch,
enter a touchtone com-
mand as you would to bring
up a repeater autopatch.
ShackPatch generates an
electronic ring at home, sim-
ilar to a telephone. Anyone
at home can answer it just by
pressing the Answer button.
From there, the “patch” pro-
ceeds as an exchange of
transmissions synchronized
by PTT. Our friend, the con-
trol window (see Part 1),
keeps you in complete re-
mote control of your home
station with the ability to ter-
minate the patch within a
couple of seconds if neces-
sary. Your response time in
controlling your home sta-
tion is identical to the case
where you would be stand-
ing over the shoulder of a
third party who was using
your station.

Why have a ShackPatch if
there’s already a repeater au-



topatch available? Perhaps
you don’t, in fact, belong to
a club or repeater group with
autopatch facilities. Or if
you do, chances are that
when you want to use the
patch, such as on the way
home from work, typically
the repeater is busy. Maybe
calling home is a long-dis-
tance call from the repeater.
Or perhaps you just don’t
want hundreds of ears listen-
ing to you and your wife con-
versing.

A typical electronic mail-
box/ShackPatch scenario
could be as follows:
® The XYL is about to go out
to pick up the kids after
school. Frank Ham is still at
work. Before she leaves, she
loads the electronic mailbox
with “| will be home late”
and “Please call home”
®* On Frank’s way home, he
checks in to pick up the mail,
then tries to call home by
bringing up ShackPatch. The
XYL isn’t back yet, so Frank
leaves a message “All is OK "
Later, he tries ShackPatch
again, talks with the XYL,
and learns that he needs to
pick up his daughter Julie at
her friend’s house.

The mailbox and Shack-
Patch can be used on a sim-
plex frequency or through a
repeater for greater range.
And the control transceiver
can be commanded to QSY,
so we can move Shack-
Master off frequency to han-
dle our traffic.

Simplex Autopatch

While ShackPatch allows
us to talk with family mem-
bers (third parties) by direct
participation, sometimes it’s
useful to be able to place a
“real” phone call. Perhaps a
repeater autopatch isn’t
available. Since you've al-
ready got a control link be-
tween you and your home
station, a simplex autopatch
simply involves controlling
an interconnection to your
home phone line.

PersonalPatch™, the sim-
plex patch in ShackMaster,

allows you to place outgoing
calls. As with crossband link-

ing and ShackPatch, the con-
trol window keeps you in
control of your home sta-
tion, allowing you the oppor-
tunity to send commands as
desired every few seconds.

The patch is VOX-acti-
vated from the phone, that
is, your home control trans-
ceiver transmits only when
the called party is talking. If
he continues to talk for sev-
eral seconds, the control
window allows you to inter-
rupt or exercise control.

A phone number can be
stored in ShackMaster's au-
todial memory and easily
dialed with a touchtone
command. Any phone num-
ber can be dialed as well,
with a selectable-toll-restrict
capability. The phone num-
ber is regenerated into the
phone line as either DTMF
or dial pulse signaling.

Although PersonalPatch is
a “simplex patch,” it can be
operated through any re-
peater for greater range.

BSR X10
Shack Control

With ShackMaster vou
can turn on and off station
equipment using the inter-
face to the BSR X10 home-
control system. An infre-
quently practiced aspect of
amateur radio is radio-con-
trol operation, defined as
“one-way communication
for remotely controlling ob-
jects or apparatus other than
Amateur Radio stations.”
While not the most impor-
tant aspect of amateur
radio, it's specifically permit-
ted in §97.89 (Points of Com-
munication) (b): Amateur
Radio stations may transmit
one-way signals to receiving
apparatus while in beacon
operation or radio control
operation.

When many hams think of
radio remote control they
think of radio-controlled
model boats and planes. But
if you can radio-control
boats and planes, why not
other things around the
house? Turn on the lights be-
fore arriving home. Turn on
the porch light if you're
going to be late—or the air
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conditioner so that the
house is cool by the time you
get home.

The BSR system is based
on a system controller which
injects 100-kHz signaling di-
rectly into the power line to
address lamp and appliance
modules located throughout
the house. The modules plug
into wall outlets and then
lamps and appliances plug
into the modules. The mod-
ules contain relays or SCRs
to control power to the ap-
pliances.

Up to sixteen independent
unit codes are addressable
with the BSR system. All of
the lamps in one room could
be addressed as one unit
code, the HF rig as another,
the air conditioner as an-
other, etc. To avoid interfer-
ence with neighbors who
own a BSR system, an instal-
lation is assigned one of six-
teen house codes (A-P),

The BSR system is usually
controlled by BSR’s com-
mand console. However,
ShackMaster couples to the
BSR system through the
Heathkit® RS-232-to-
BSR X10 interface. Serial
data commands from
ShackMaster, in response to
your touchtone commands
over the air, command the
various pieces of equipment
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connected to BSR modules.
ShackMaster acknowledges
your commands with synthe-
sized speech responses, The
BSR system can also be con-
trolled over the phone
through ShackMaster,

A Family Affair

Amateur radio desper-
ately needs to grow in order
to justify the retention of its
frequency allocations in the
face of increasing competi-
tion for spectrum. The best
prospects for new hams
should be your own family
members. No one else has
the same level of exposure to
the benefits of amateur ra-
dio or such proximity to a
teacher, or “Elmer.”

By their very nature, many
ham-radio activities may ex-
clude family members: club
meetings, special events,
and, most of all, operating.
The impression may be that
ham radio is something that
takes up all of daddy’s spare
time. This often results in
feeling of resentment to-
ward amateur radio from the
people who would otherwise
be the best possible candi-
dates for recruitment.

One of the intents of the
third-party participation pro-
visions in the rules is “to al-
low persons who are not

L
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| = | AMPLIFIER

OTHER LINE OPERATED

~7 LIGHTS AND APPLIANCES

Fig. 2.
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\NEETEEH ELECTRONICS

¢HELLO, ELMER?”

Ever notice that while many amateur
stores are anxious to quote you a low
price, it’s hard to get someone to offer
an opinion% After all, what good is a
great deal on the WRONG rig?

At WESTECH, all our sales people are
experienced, licensed radio amateurs.

We take the time with you to discuss
YOUR needs, based on how YOU oper-
ate. We’ll discuss the pro’s and con’'s
of the equipment you are thinking
about, and even suggest alternatives.

\VAVS

¢¢ LET THE HAMS AT WESTECH
BE YOUR TELEPHONE ELMER.??

WESTECH ELECTRONICS
RTE. 286—Presque Isle Plaza

Pittsburgh, PA15239
(412) 7331555 e @B

ORDER HOURS
Mon. & Thur. 10-8
Tues. & Wed. 10-6
Fri. & Sat. 10-4

Coils For Radio Elec's Feb. B4 TV ?Eegmentﬂlsplaytﬁ CommonCathj 15

Project, Toko #'S T-1, T-2, L1 (12uH ment Display({ 8" CommonAnn) .. 65
& L-2 (.0T1uH) Completa Sat Of Al Tt ate LEL's. .. 3/1.00
L [ O I O o e S Y 8.50 Jumbo Red LED's-Ditfused Lens, Prime | Ti.
MC1330—Prime (Molo) 2/1.00 All 100% Prime-15/%1, 100/%6,1,000/%57 50

BFO-85 Transistor . .. e H50 LED Mounting Clips & Rings. . Lo 1501.00

Disc Caps .001uf . .-20/1.00 Texas Inst/#994A Ke L‘rr::ar:] Inc/Data For
74123-Prime (Nat 300 Pins Made When Each Key Depressed. . 4.85
470ul 35V (Radia a/1.00 Dip Switch-12 Position, 2/100
A70uf 16V [(Axial) AT 00 Dip Switch-8 Position . .. &4/1,00
2N3904 . | 1041.00 Keyboard Push Button Tops 30100
2MN3906 10/1.00 Audio Cable. . . ... .30 Feet/1.00
1NS14 . 40/1.00 22AWG Wire B0 Feet/1.00
Th41 45 400100 Z2TAWG Wire . e o Faat! 1,00
TN5231 Eh[ﬁ 1V.Zaner Diode) -5/1.00 Mini Lubricator (& Lubricanty | 1.00
Voltage Regulators(Prime T EEEH 7805, Soldering lron (20W) 550
ra1 2. TE24, 7905, 791 2-Mixor Match- .'3,"1 00 Solder Sucker | 650

Mica 1n5uiat1}r5 ForTO-220 Pk
Voltage Reg's {Unmarked, &

e 100
Prima) Ma

Maolex Pins (7 PIﬂl"SlrlFﬂmf$2 5*{}’3"54 1E/SE
Clock Module-Crystal Controlled, Green

Include Pngnwemn & Adjust 15/1.0 Display/12VDC Time Set Switches/Dala-4.95
fBLOB Voltage Fle-::ll M106, TD 82).20/1 00 Hotary Switch {5 FPosition, 5A 125V)-3/1 00
PNZ222A oo 2100 Giant Alpha Numaric Display 1-1/2" x 2
2N3055 | : 2k : 50 x5 (35 Total) Red LED Matnx/Specs-4.95
2N5308. S0 00 11 LED Bar Graph Display-2-3/4", Rect
15 Ceant (,15) Par H: TTL LED sﬁsnﬂcsf Red, Grn, Amb) Specs . . 269
7403 440 7495 Seven Am _%IJ Tapped Transformer Can Be
7410 Md? 74107 Wired For( 9V, 15V.18ViRegShpg .. B35
7436 7450 74151 Wall Plug Transformer-24Y 525m#A 1.50
7437 FTa4T4 T41863 B3V 12A Transtormer- . 5. .o 120
F438 7478 74393 12V Center Tap Transformer . .. 250
15 Cent (.15) Per IC T4LSXX Mini Audio Transformers - 10/1.00
41510 4586 T4L5174 1 NA0OT . . 20/1.00
TA4LS520 r4L5153 74L5257 1NS059 (200V 1 Amp) 15/1.00
T4LS5T4 T4L5158 r4L5273 TNSOE0 400V 1 Amp) .. .. - 10/1.00
20 Cent (.20) Per IC CMOS Zener Diodes-20V 1W 30/1.00
40018, 40118, 40508 Zener Diodes-1 3V 13V Glass. | 30/1.00
MCE38 }DTL: . 10/ Dﬂ 2560.0KC Crystal. | s 50
Opto Isolator(H11G2- BPIN DrPlﬁqjecs 3.579545 ColerBursiUrystal(HCG-18) ... .50
2716 Eprom : 1.45 1.0 Mhz Crystal . AR 1.895
2732 Eprom ) e o 105 6.0 Mhz Crystal 1.85
2764 Eprom ... 245 TO-5 Heal Sinks (Bern) . 10/100
256K Dram 150ns Prime Hitachi (ideal For TO-18 Heal Sinks (Bern), 104100

Mac Upgrades & Expansion Projects). .. 4.95 Super Sub-Minl Ceramic Caps (All 100

8243 (1/O Espander ij Wirs 295 0015ul 100V (152). ; 30710
UDN 6118 (Display Driver IC-Specs) B85 O0Z22al 10OV (182} .. = .o, oo 00 304100
LUDN G128, 85 OO2Tut 100V (2720, ... vamarn s S 100
UCN 41168-Osc/Freg DivClock IC-Specs-5/1 D033uf 100V (332) o300
LUCKN 4801 (B Chan BiMos Latch/Drivery-1.00 D039ut 100V 1392) 30/1.00
LM339 : 45 Oos6uf 100V 1562) 304100
LM3B0 (ULNZ2280. ... ... . T 45 DOBZ2uf YOO (B22) .. A4 .00
855 Timers{Ti). ... ! e 4100 4.7 ut 40V L?tuciﬁauuan 2041.00
NES56 (Dual rmer—h‘lntnj : 50 AT ul 25V Lytic [Radial) 10/1.00
7414 OpAmp(MiniDipHiRel Pkg) ... 4/1.00 1000ul 185V Twist Lock .., 1.00
LM1310 (Unmarked T!‘SIEﬁ F-‘nnwl 51,'! 3200ui 50V (Ideal For Power "?-uﬂpile's] 1.00
LM1883 : S600ut 25V (Comp Grade 3-5/8"%1)-3/1.00
LM3B0a0 . . .. 45 1uf 50V Monolithics . .............10/1.00
AM/FM Radio IC (#2204 W/Specs-Hobby) 22ut 50V Monolithics - ... ... ...... 20/1.00
: 15/1.00 Q Chip Caps-Set of 4, 2 Each 2.7 & 3.3pf1.00
IC Sockets A3ut 100V DipMylar. ... L, 101,00
8 Pin/07. 14 Pinf3. 16 Pin/ 15, 022ut 200V Wrapped Mylar. 2 1a01.00
18 Pin/ 17, 24 Pint 22, 28 Pin/.24 Juf 50V Wrapped Mylar. . ........15/1.00
TO-5 Transistor Socket 71060 1,000 PC Hesistor Ass't{30 Values) 1/2W-53

licensed Amateur Radio op-
erators to experience the
benefits of this service and
to stimulate their interest in
Amateur Radio” (Kowalski,
FCC, 1984). Allowing a
youngster to talk with his
dad over ShackPatch while
he’s on his way to or from
work gives the child an in-
sight into the benefits of get-
ting a license of his own.
Instead of being limited to
talking over the radio when
his father is in remote con-
trol of the station, he could
have a radio of his own and
use it anytime to talk with
anyone!

The electronic mailbox,
ShackPatch, and BSR home
control help create a posi-
tive impression of amateur
radio and the services it of-
fers in the minds of the ama-
teur’s family members. These
features involve the family in
amateur radio instead of iso-
lating them from it.

Other Applications
ShackMaster’s third-party

Pots-1 Meg, Linear Taper ... .. .. .5/1.00
Maotion Detector Bds (Inc 1C-%52) .. 7/10.00
Mat Det (IC Only-ULN2232A) 3/$2-20/10.00
Project Box/Lid For Detector. . ...... .. 1.85
Miniature Speaker For Detector ....... .25
Extensive Consiruction Article For Dal. 51
TV Knobs, . 15/4.00

Ammeter (=15 AC. Am resk. ..-. 4 95
Yolt/OHM  Meter MVMNT {l:}‘IH OHM,

0-300V), 245
&Y Miniature Gear Motor, ... 50
RF Chokes-1.8uh, 8.2uh, 12uh, 22uh+10/1.00
22/44 Pin Edge Gard Gonnector, ... ... .50
34 Pin Connector(For Dnives) 'l.n'u'.-anc:rd £l

BNC*T" Cnnnecan{UG—E?d] 95
Mixed Connector Ass l .10/1.00
1. 5AMP 50V Bridge (G |, TO-5 Pkg) . 50
EEAMF?DD'UEnﬂge{ dErLur;TEErn] 1.50
Zanith TV Replacament IC ial$1 Each
221-42, 221-43, 221-45, 221-48, 221-69,
221-79.221-87.221-96,221-104, 221-105,
221-106, 221-140

2505900 (Horiz Output W/Damper Dinde)-2.95
25C1172B (Toshib-Horiz Qutput Trans)-1.95
Winegard 4 Bay Bowtie UHF Antenna-19.50
IC Storage (Bug) Box (Holds) 30 IC's-1.75
Precision (MultFTurn) Trim Pots {Copal),
100 OHM, 500 OHM. 1K, 2K, 5K 10K, 20K,
50K, 100K, 200K, 500K, 1M-85 Each-3/%2
Pihar PT-10V Hor Mt (Single Tum) Trimmers
100 OHM, 1K 10K, 25K 50K, 100K . . 4/%1
Heal Sensilive Serchf‘IEl} G 1000
Mixed Switch Ass't | .. 10100
Mixed Coll Ass't . 1000
Aubber Feat | 2+ 10/1.00
Buzzers . IR 5 I e
Chip Hesmtﬂr{ﬁ BK) . .. 20/1.00
Chip Resistor (470K) 20/1.00
Chip Cap (330
Jumbo Hed L

200,00
D W/BuIll In Resistor-30/%1
MRF 801 (Ho Grade-60% G woo 10ST.00
DE—Smdenn raid {(3SWicki 5 Fr.. ... .90
|G ASS' T Hcrt:- y Grade, Some Mar ked)-30/$1

20Cent(.20) 74SCXX
Series Special

* Octal Interface Circuits

« Equivalent To T4LSXX Series
* Low Powar IS0O-CMOS Technology

* Short Propagation Delay

* [mproved NMolse Margins -

+* High Current, Sink/Source Capability
F4581:3?-1 O1 8 Inverted Decoder, Latched
748C138-1 Of B Inverted Decoder
T45C139-1 Of 4 Inverted Decoder
748C237-1 Of B Non-Inverted, Latched
7450238-1 Of 8 Non-inverted

745C2391 Of 4 Non-Inverted
745C240-Octal Bulfer/Line Driver-inv
T450C241-0ctal Buffer/Line Driver-N/|
745C244 Octal BuHter/Line Driver-N/|
T45C245-0ctal Bus Transceiver-Non |
TA45CAT3-Transparent Latch-Non/Iny

7450C374-D Type Flip=Flop. Non/Invy
T450533-Transparent Latch: Inverted
745C534-D Type Flip-Flop. Inverted

T45C540-Octal Bulfer/Line Driver-Inv
745C541-0Octal Butfer/Line Driver-N/|
745C563-Transparent Latch, Inverted
745C564-D Type Flip-Flop, inverted

T4S5C573-Transparent Latch, Non/iny
TASC574-D Type Flip-Flop, Non/iny

Data Book For All Above #'s.

Cypher IV Micro-Controller Kit-$119.50
#=4 MHZ B-Bit Microprocessor

INAT 1 NSB0OT3)

* Control Bas:ic Interpreter On-Chip

s Auto-Start Operation At Power-On

# Fact 16-Bit Multiply &nd Divide

* R3-232. Supporls
+ 24 Br-Directional I/O Lines (B255A)

= RAM Memory-2K Expandable To 16K
s Eprom Memory-Expandabie To 16K
s Built In Eprom Frog
® Pary |Cer1|:r.::-m? Prnﬂter interface
¢ Optional Real-

IEJ Hardware Installation Kit Blow Out

.ﬁ.!l Kits Conlain 5 F Conneclors
OHM Balun, 300 0OHM Terminal Block 2 F1 7S
75 OHM Patch Cord 2 F1 300 OHM Twin Lead,
Nylon Cabie Tes, And UHF Antenna

Model #4124-52.95 Inciudes All Ot

The Above Plus 25 Fee! Coaxial Cabie And
Mounting Hardware For Indoor Wall/Ceiling
Instaliation

Model #4880-82.95 Includes All Of

The Above Plus 25 Feet Coaxial Cable And
Attractive Expandable Pole/U-Bolt For
Easy Indoor Installation

Model #4845-83.95 Inciudes All Of

The Above Plus 65 Feet Coaxial Cable Ann
All Necessary L-Bolt Hardware
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AL Currant
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Diode Test
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traffic and participation fea-
tures make it useful in appli-
cations other than with the
home station. A transceiver
and ShackMaster located at
the Red Cross, weather bu-
reau, or local hospital can
provide many of the benefits
of amateur radio for emer-
gency and priority situations
without the need for a ham
to man the station locally.

Conclusion

Modern technology has
worked its way into many as-
pects of amateur radio
through feature-laden trans-
ceivers, computer-based
communications, and highly
sophisticated repeaters. The
ShackMaster station con-
troller takes a fresh ap-
proach in that it utilizes new
technology to make your ex-
isting home station more
valuable, both by making it
available to you most of the
time and by involving your
family members —the best
prospects to be new hams in
amateur radio.ll
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ra mimer

ime Clock W/ Backup

w As$52.95 + $3.50 Shipping Per Unit
001075

1004Y to 1000V
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mopeL 705 Digital Multimeter
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UHF-TV PREAMP

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

This mexpensive anfenna mounted pre-
amp can add more than 25 dB of gain to
your system. Lots of satished customers
and repaat orders for this high quality kii,
which includes all component parts, PC
BD, Case, Power Supplyand Balun $34 50
Assembiled Version

£57 50

Terms: MICRO-MART accepts Visa, MC and telephone COD's. Minimum oroer $10.00 Shipping—
US orders, $200 Canada and other countrees 33 50 (includes ins) Shippeng rate adjusted where

apphcable NJ residents add 8% sakes tax
MICRO-MART @ 508 CENTRAL AVE., WESTFIELD, NJ 07090 e (201) 654-8008




Conadion Distributor

Eostcom Industries, Ltd.

4511 Chesswood Dr.

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

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

ASTRON

CORPORATION

1 S e
ASTRON POWER SUPPLIES |
¢ HEAVY DUTY » HIGH QUALITY » RUGGED » RELIABLE »
RS and VS SERIES
SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
« SOLID STATE ELECTRONICALLY REGULATED e INPUT VOLTAGE: 105 - 125 VAC
¢ FOLD-BACK CURRENT LIMITING Protects Power Supply * QUTPUT VOLTAGE: 13.8 VDC + 0.05 voits
from excessive current & continuous shorted output. (Internally Adjustable: 11-15 VDC) |
* CROWBAR OVER VOLTAGE PROTECTION on all Models » RIPPLE: Less than 5mv peak to peak (full load
except RS-4A. & low line)
o MAINTAIN REGULATION & LOW RIPPLE at low line
input Voitage.
» HEAVY DUTY HEAT SINK » CHASSIS MOUNT FUSE
* THREE CONDUCTOR POWER CORD
» ONE YEAR WARRANTY = MADE IN U.S.A.
MODEL RS-50A MODEL RS-50M MODEL VS-50M
RM-A Series 19" X 5% RACK MOUNT POWER SUPPLIES
Continuous Ics* Size (IN) Shipping
Model Duty (AMPS) (AMPS) HXWXD Wt. (Ibs.)
RM-35A 25 35 S5Vax19x12V, 38
RM-50A 37 50 5Va x19x 122 50
« SEPARATE VOLT & AMP METERS
AM-35M 25 35 5% x 19 x 12% 38
MODEL RM-35A RM-50M 37 50 5% x 19 x 12% 90
¢ Continuous ICS* Size (IN) Shipping
RS-A SERIES MODEL Duty (Amps) (Amps) HxWXD Wt (Ibs)
sl 1Ak RS-4A 3 4 3% xb6Y2 xS 5]
RS-7A 5 7 3% x6Y2x9 9
RS-7B 5 7 §x7Va x10% 10
RS-10A 7.9 10 4 x TVe x 10% 1
RS-12A 9 12 4, x8Bx9 13
RS-20A 16 20 5x9x 10V 18
RS-35A 25 35 5x 11 x 11 27
MODEL RS-7A RS-50A 37 50 6x13% x 11 46
RS-M SERIES |
i e Switchable volt and Amp meter
Continuous ICS* Size (IN) Shipping
MODEL Duty (Amps) (Amps) HxWxD Wt (Ibs)
RS-12M 9 12 4% x B x9 13
RS-20M 16 20 5x9x 10 18
RS-35M 25 35 Sx 11 x 11 27
RS-50M 37 50 Bx13% x 11 46
MODEL RS-35M
VS-M SERIES » Seperate Volt and Amp Meters
- e Qutput Voltage adjustable from 2-13 volts
e Current limit adjustable from 1.5 amps to Full Load
Continuous Duty ICS*
(Amps) (Amps) Size (IN) Shipping
MODEL @13.8V0C@ 10VDC @ 5VDC @13.8V HxWxD Wi (Ibs)
VS-20M 16 9 4 20 5x9x10% 20
V5-35M 2 15 7 35 5x11x 11 29
MODEL VS-20M VS-50M 37 22 10 50 6 x 13% x 11 46
————
RS-S SERIES « Built in speaker
- | Continous ICS* Size (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wi (lbs)
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) 75 10 4x9=13 13
RS-12S 9 12 4% xBx9 13
MODEL RS-12S RS-20S 16 20 5x9x 10% 18




Victor |. Layton
PO Box 934
Northeast Harbor ME 04662

Above Intercept

It is cramped and dark and freezing cold, but the Allies need
information. Has Britain’s secret radio fallen into enemy hands?

I t was like a return journey
into the womb. The open-
ing was so narrow that |
could barely squeeze
through. The new flight suit
and the stiff webbing of the
parachute harness made me
feel as if | were a trussed tur-
key. The crew chief, a very
helpful fellow who had
braced himself firmly on the

-

T ——

hardstand, was gleefully
pushing on my rump.
Inside, the glow of my
flashlight reflected from the
exposed control cables,
pushrods, and assorted
valves reinforced my initial
anatomic impression. In
front of a tube-and-canvas
seat there was a small steer-
ing wheel. Beyond it on a

The author in full flight gear by a British De Havilland Mos-

quito.
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rough plywood shelf squat-
ted “Joan-Eleanor.” This was
my first date with her, and |
knew that we would be-
come quite intimate during
the long hours | would spend
with her in this flying radio
shack. You see, | was a
spook for the World War ||
predecessor of the CIA, the
OSS —the Office of Stra-
tegic Services.

Let me put it on the line.
Radios have always been
magic to me, although they
were essential to my trade.
Information is a very perish-
able piece of goods unless it
gets where it is supposed to
go in a hurry, and there is
nothing that can beat a ra-
dio to do that. In the old
days we depended on CW
and ciphers to get through.
This was tedious, and every
clandestine operator fully
expected the other side to
be tuned in to his frequency
or to home in on the loca-
tion of his transmitter—if
they did not jam him as soon
as he got on the air. This
made the profession rather
exciting and sometimes
short-lived.

Back in the latter part of
1944, Joan-Eleanor, as this
brand-new UHF set was
called, had been developed
to cure the problem. Two
units made up the system.
The ground unit was very
small, no bigger than a little
cigar box. Simple controls
were mounted on the top
and a puny dipole antenna

could be attached in front.
The radio was so compact
that it could be hidden un-
der a coat. Power was sup-
plied by six miniature wet-
cell batteries which could
be clamped to the opera-
tor’'s waistline. The set was
pre-tuned to a single UHF
voice frequency. It was a
revolutionary improvement
over the sets we carried
around in battered suit-
cases.

The airborne unit was
larger, quite elaborate, and
more powerful because it
used the aircraft’s electrical
system. This radio was tun-
able and had conventional
dials and controls. The mike
input was compatible with
the lip or throat microphone
used by the plane’s crew. In
this instance, a hookup was
provided to record all com-
munications on an early re-
corder—one which used a
thin magnetized steel wire.
The recorder was mounted
next to the radio. The an-
tenna, consisting of several
elements, was directional
and was attached to a long
steel tube which extended
below the fuselage. It was
retractable during takeoff
and landing. The small steer-
ing wheel at the upper end
served to turn the antenna in
tlight and to orient it for the
best reception.

In addition to the elec-
tronics, the radio operator
had in front of him a full dis-
play of basic flight instru-



ments, a magnetic compass,
connections for his oxygen
mask, and an outlet for his
heated flying suit. The
whole thing had been jerry-
rigged in what normally was
an inspection compartment
in the forward part of the tail
just behind the bomb bay,
which now was packed with
range-extension tanks.

The idea behind the
equipment rested upon a pe-
culiar propagation charac-
teristic of UHF in which the
signal reflection of the
ground forms an inverted
cone within which two-way
communications are pos-
sible. The role of the air-
borne station was to locate
and fly in this propagation
cone at the highest possible
altitude (where the orbit
could be largest). The rotat-
ing antenna could be ad-
justed for the best signal,
indicating where the propa-
gation cone was located in
space. This directional infor-
mation was then passed to
the flight crew in the cockpit
so that they could keep the
plane on station.

The aircraft selected for
these airborne intelligence
gathering missions was a De
Havilland Mosquito, a ma-
chine built largely of wood
and powered by two super-
charged Rolls-Royce Merlin
engines. With 1290 horse-
power on each side, this was
a high-performance plane
capable of speeds up to 400
mph and a then-extraordi-
nary service ceiling of
37,000 feet. It could fly well
above the reach of German
antiaircraft batteries, higher
than their best fighters, and
well beyond their top speed.

During periods of traffic
between the ground and the
aircraft there was practi-
cally no chance that the lo-
cation of the transmitter
could be DFed, and while it
was conceivable that the sig-
nal from the aircraft could
be picked up by a listening
station on the same fre-
quency, there was not much
that the enemy could do
about it. We were outside his
capability to knock us out.

All traffic was recorded on
wire and the spools were
sent by special courier to
headquarters right after a
mission for analysis and tar-
get designation.

It was during the latter
part of November, 1944,
when | was given orders to
fly these missions as an op-
erator. | had been picked be-
cause | spoke the languages
of our agents behind the
lines, local nationals who
had volunteered to do some
work for us in their occupied
countries. There was an-
other reason. | had been lib-
erated by the Allies in
northern France and knew
the dangers, pressures, and
gnawing fears which always
come with the job.

The fact that | had had a
complete flight physical and
spent a claustrophobic hour
in a decompression cham-
ber to see if | was qualified
for flight duty did not im-
press the US Navy Com-
mander in charge of the
Joan-Eleanor project or his
staff of electronic wizards
who made up the special
unit at the Watton airbase, a
field used by the 25th
Bomber Group and a squad-
ron of Mosquitoes. The lat-
ter were used to fly weather-
reconnaissance and path-
finder missions. Three of
their ships had been as-
signed to the Joan-Eleanor
team and were modified to
take the equipment, the
range-extension tanks, and
nuts like me. After a wel-
come briefing | was intro-
duced to the head pilot, an
Air Corps flyer with lots of
experience in Mosquitoes.
He seemed amused when |
told him that | had been up
in planes only a few times
(usually as either a passen-
ger or a parachutist), so he
suggested that we take a
look at the bird.

The Mark XVI Mosquito
had fine lines in its mottled
camouflage paint, but
looked ungainly on the
ground because of its three-
point landing system. Fol-
lowing the pilot into the
cockpit through a hatch be-

hind the nose, | settled into
the right seat and straddled
the dual controls. The dash
in front of me was cluttered
with all kinds of instruments
and there were black-box
navigation aids on my side
of the cockpit which | had
never seen betore. From the
shoulders up, visibility was
excellent through the
Plexiglas'™ canopy. The
pilot explained that most of
the armor and all the weap-
ons had been removed to
lighten the plane for the
sake of altitude, speed, and
range.

It was, in fact, a hot ma-
chine, with but one very bad
habit. During hard landings
it was commonplace for the
fuselage tail section to
break off behind the bomb
bay and turn into a pile of as-
sorted chips, toothpicks,
and skewers (because it was
made of wood). This was the
place where | would be sit-
ting.

On this sour note, we
strolled under the starboard
wing with its huge engine
nacelle to look at the radio
compartment. It was indeed
very small, and | had to
crawl on my hands and
knees to get in. Once seated,
| realized that everything
was within reach and that
probably one could survive
in this broom closet for the
six to eight hours which was
the length of the average
mission.

Clamped under the seat
was a plastic funnel at-
tached to a flexible hose
which was described as a re-
lief tube—a one-shot affair
since it never failed to
freeze up at high altitude.
Then came the clincher. The
access hatch could be jetti-
soned in an emergency, but
the opening was too small to
bail out with the parachute
on. In theory, the radio op-
erator was supposed to
jump with the chest pack in
his hand, hook it on while
falling, and then pull the
“D” handle. | was tempted
to ask if any of my predeces-
sors had ever survived such
an escape procedure, but

the bar at the club was
about to open and my
mouth had become so
parched that | could not ar-
ticulate the question. Be-
sides, | had been told that |
might get to meet Major
Clark Gable, who was
known to patronize the
same establishment during
these stressful times.

The first familiarization
flight came the next day,
and | sat in the navigator’s
seat. After takeoff we
climbed steeply into the
clouds and | watched the al-
timeter and rate of climb in-
dicator wind up like crazy. It
was an astonishing perfor-
mance to an earthling like
me, and | was elated when
we broke out into brilliant
sunshine looking down upon
the cumuli and the haze of
the English countryside.
Climbing through 10,000
feet, the pilot instructed me
to go on 100% oxygen. The
plane leveled off at about
30,000 as the engine con-
trols were set to the cruise
mode. The indicated air-
speed settled around 320
knots, and the outside air
temperature showed a chilly
—40° F.

The pilot made various
maneuvers and | was al-
lowed to touch the controls
lightly to get the feel of the
plane. It was a thrilling but
short experience, especially
since from here on out |
would have to ride in the aft
compartment and mess
around with Joan-Eleanor.

After that it was just plain
work, work, work. | was
drilled on procedures, on
techniques, and spent hours
in my small radio shack. |
learned to work the sets in
my bulky flight gear, the
heated suit, the gloves, the
helmet, and how to use the
oxygen. | did this by the red
glow of the overhead light
and also in total darkness to
simulate power failure when
it would have to be a matter
of feel.

Ten days later, | flew my
first simulated radio mission
at altitude over the airfield.
The sets had been warming
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up during the climb and |
was ready to click the trans-
mit switch on at the precise
time.

“George, George. . . thisis
Victor. Do you copy?”

There was no reply, and
after several futile attempts
| asked the pilot to shift his
flight path so that | could
give it another try. Finally,
there was an audible re-
sponse from base.

“Victor, Victor. . .this is
George. You are loud and
clear. How me?”

Hands flying, | pressed a
button which would flick a
light in the cockpit to show
that there was contact with
the ground and at the same
time | hit the Record switch
on the wire recorder. Di-
rectly in front of me the
magnetic compass began to
turn slowly, showing that we
were flying in a shallow
bank. Tentatively, | rotated
the antenna steering wheel
to search out the strongest
signal. | chuckled at the idea
that in a manner of speaking
| was flying the aircraft, but
there was work to do and the
time had come to get my act
together.

The fellow operating the
ground set was reading off
some prearranged poop,
and | talked just enough to
keep the contact going.
After about ten minutes,
George signed off and | sig-
naled the cockpit that my
work was done. During the
descent to base | rewound
my precious wire recording
and pocketed the spool. It
was going to be my gradua-
tion diploma. | felt pretty
good about the whole mis-
sion until the pilot decided
to perform some barrel rolls
for my benefit, and | experi-
enced such weightlessness
and gut-wrenching Gs that |
nearly lost everything in my
stomach all over the radios,
flight gear, and all other
equipment,

Back on the hardstand
the crew chief helped me
crawl out through the hatch
and gave us all a lift to the
debriefing room. There we
discussed the actual path of

the aircraft over the base,
and the technicians played
the wire that | had brought
back with me. It was a lousy
recording, with static and
fading, but it was audible
and could be transcribed.
Apparently, we had strayed
outside of the propagation
cone —or something had
gone wrong with the equip-
ment. The latter was hotly
denied by the humorless na-
val type and his aides, but |
did not mind taking the
blame because | did not
care if | ever flew in that
contraption again and |
knew that it would take a lot
more practice and a healthy
dose of luck to bring home
the bacon.

It was mid-November
when | was alerted for my
first real mission over Ger-
man-occupied territory. Our
man, code named Bobby,
had parachuted into Hol-
land a few weeks ago and
had made contact with
the Dutch underground.
Through the so-called inno-
cent messages which were
regularly broadcast by the
BBC, a date and place had
been set for a contact with
Joan-Eleanor. This was to be
two days later near the Ger-
man-occupied town of
Zwolle, east of the Zuider
lee.

Bobby was not a com-
plete stranger to me, even
though we had never met
face to face. We had talked
on the telephone while he
was being kept in a safe
house during his training be-
cause it was important for
him to know to whom he
would be talking while
doing his stuff. He had spo-
ken in English with the slight
guttural accent so peculiar
to Hollanders, and | felt
pretty sure | could recognize
it through distortion, fading,
and static. After some plead-
ing, | had been given a wax
Dictaphone-cylinder record-
ing of a conversation be-
tween Bobby and his case
officer. A few playbacks
gave me some confidence
that | would recognize his
voice.
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Bobby and | also had
agreed on a rather simple
emergency code by which
he could tell me that he was
operating under duress—if
this ever came to pass. He
was to talk about the
weather in the early stages
of the contact, and this
would be my cue. What
would happen then was left
to improvisation.

The preflight briefing was
routine. Rendezvous over
the target was scheduled for
1:30 in the morning, and we
were to be at 35,000 feet for
the orbit, Our plane was to
go in with four other Mos-
quitoes on a pathfinder mis-
sion over the Ruhr, but
somewhere over France we
were to turn north, cross the
battle line in southern Hol-
land, and make for Zwolle.
The return flight from the
target after the contact
would be unescorted over
the North Sea.

The weather over the con-
tinent had been unusually
bad for this time of the year,
and the Air Corps had drawn
blanks on visual and photo
reconnaissance. This was
why recent observations
taken on the ground were in-
valuable. The target was still
obscured and navigation
would have no ground ref-
erence whatever. What it
boiled down to was that it
would be my job to find
Bobby —or, rather, his little
transmitter—among the
polders and canals.

We met at the aircraft to
stow the gear and check out
the radios, and it was not
long before we started on
the taxi roll and moved to
the active runway. Moments
later, my instruments
showed that we were climb-
ing fast, and | connected the
oxygen and my heated suit.
It was not uncomfortable
when we cleared our depar-
ture from England with air-
defense radar and contin-
ued the climb to mission al-
titude, but when we reached
it, the outside air was down
to —56° F and | could feel
the cold nibble at the ex-
posed bits of skin around the

oxygen mask. As a precau-
tion | turned on the radio
and the recorder to keep
them warm. The boys up
front were rather terse with
their exchanges on the inter-
com; the crew could see the
black, velvety sky sprinkled
with diamonds and would
be keeping their heads on a
swivel looking for German
fighters.

| was in a bit of a daze
when the navigator called to
report that we were 30 miles
or 50 out of the target and
would fly a dogleg to use up
the time before the contact,
He sounded like bullfrog be-
cause of the thin air, and |
acknowledged with a similar
croak. Then | gently lowered
the antenna and made sure
that everything was still
working. Probably, Bobby
was standing in some wet
tfield down below, in viola-
tion of the strict German
curfew, of course, checking
his gear. The minutes went
by slowly —too slowly to
suit me. On the dot, |
switched to the transmit
mode and made the first
call.

“Bobby, Bobby.. .this is
Victor. Do you receive?”

On the third call there
was a faint response, but |
was not sure, and | tried to
raise him again, asking for a
short count. While straining
to hear him | rotated the an-
tenna in a slow sweep to see
if | could pick up a stronger
signal. After a few more sec-
onds of flight | picked him
up again at the end of his
call, so | flashed the pilot to
begin his orbit. The plane
banked gently to the left as |
went on the air again.

“Bobby, Bobby. . .this is
Victor. How do vou receive
now?”

He came back to me say-
ing: “l can hear you fine,
How me?”

What luck, | thought.
Here | am flying around like
an angel and l've got a five
by nine contact on the third
try. Bobby should feel pretty
good, too, so | asked him
how he was doing.

““Hello, old chap,” he



came back. “This is Bobby.
Had some trouble making
contact with our friends at
first and the weather has
been terrible. It is cold, too.”

It hit me like a punch in
the solar plexus a fraction of
a second later. Did | hear
him right?

“Bobby, say again, You're
fading” | absolutely had to
verify.

He said it all over again in
just about the same words —
without a bit of emotion—
and | had it all on the thin
steel wire of the recorder.
Bobby had been taken. Six
miles below me he was
working his set with a gun at
his head. From here on out
the best | could do was to
keep him on the air—and
alive.

We went on with the con-
tact and he began to pass
me information on train
movements, supply dumps,
and the location of German
units in his area. It would
have been great stuff if it
had not been manufactured
data, or “chickenfeed,” as
we call it in the trade. He
transmitted for close to six
minutes or so and then |
asked him to set a date and
time for the next contact
which | would confirm in the
usual manner.

Just before | signed off, |
glanced at the recorder and
saw that in the intense cold
the wire had broken. The
take-up reel was one-third
full and that was all. | told
the pilot that we were
through on my end and that
we could go home. As we
headed northwest | re-
moved my glove and with a
shaking hand tried to make
some notes on my knee pad.
When my fingers got so stift
from the cold that they
wouldn’t move, | gave it up
and concentrated on re-
membering.

We were still at altitude
heading for the North Sea
when | heard a dull explo-
sion on the starboard side
followed by a seat-of-the-
pants sensation that the
plane was slowing down.
There was a quick exchange

up front (which | could over-
hear on the intercom) to the
effect that we had lost one
engine and had feathered
the prop. The instruments
confirmed the loss of speed
and the slow descent. |
turned off all my electrical
equipment, trusting the old
flashlight.

We still had to fly above
the reach of the German
flak batteries along the
coast, and the altimeter was
winding down until it
showed that we were in the
denser air. Adrenaline was
pumping wildly as | reached
for my parachute under the
seat and rehearsed the pro-
cedure for bail-out—with
the chest pack in my hand,
fighting the slipstream. Of
course, the whole plane
could blow up or be hit, and
the basic question would be
quite academic. Over the
frigid North Sea towards
which we were still slowly
descending, we had become
night-fighter bait. That un-
pleasant possibility made me
wish for the relief tube until
we cleared our entry with
British radar and were vec-
tored to one of their emer-
gency airfields on the left
bank of the Thames River.

It was the smoothest land-
ing | experienced in a Mos-
quito and not a moment was
wasted in releasing the
hatch cover as we bumped
over the pierced planking of
the taxiway and came to a
stop. My exit was about as
graceful as that of a grizzly
emerging from his den, and
this ridiculous performance
was illuminated by the spot-
lights which a dozen or so
emergency vehicles were
playing on the crippled Mos-
quito. Since the machine
gave no indication that it
would blow up, | crawled
back into my hole to retrieve
the knee pad with my scrib-
bled notes and the spool of
wire on which technology
had etched at least a part of
Bobby’'s message to me.
Then, knowing in my heart
that | would rather be an old
and not-so-bold flyer, our
crew of three was whisked

by ambulance to the base
dispensary for a checkup
and a double shot of medic-
inal spirits. . .the traditional
remedy against airman’s fa-
tigue, the bends, loose bow-
els, and other impairments
of the mind which invariably
follow a near crash.

We stayed together
through the debriefing, but
while my buddies were al-
lowed to sack out, | was
flown back to home base in
a little Lysander liaison
plane for an early morning
téte-a-téte with my naval
boss and a subsequent over-
land trip to London. Some-
thing had to be done quickly
about Bobby, and we also
had to know if Joan-Eleanor
had been compromised by
his probable capture. | am
not sure what the priorities
were,

| was tired, and today, so
many years later, | have only
a coarse recollection of all
that happened in that
soundproof conference
room on Grosvenor Street,
but my story was dissected
in minute detail and they
played that miserable short
bit of wire | had brought
with me. | got a bit huffy
when | had to explain again
and again to these nattily-
uniformed gents that it is not
good for one’s health to light
a cigarette near a pure oxy-
gen atmosphere in order to
anneal a piece of wire be-
fore knotting it, not to speak
of other difficulties like
heavy gloves, the ticking
seconds, the excitement,
and the simple fact that
standard procedure goes
out the window when a
man’s life is about to be
blown away.

As we were exploring var-
ious alternatives, Bobby’s
life expectancy became
very important to me, and |
volunteered to make as
many flights as they wanted
over Zwolle in order to
make contact and extend his
false value to the Germans.
At the same time they were
going to energize the Dutch
underground in an effort to

get the whole story or at
least to confirm what | felt
pretty sure had happened to
him.

If this were a piece of fic-
tion, all kinds of happy end-
ings could be invented...
but it isn't. There were two
more flights over Holland
and both drew blanks.
Bobby remained silent then,
and is to this day. It is small
comfort to believe that his
last transmission is still trav-
eling in space.

| flew my allocation of
missions with Joan-Eleanor,
which was not compro-
mised, and a good many
were productive. The flights
took me as far east as
Prague, to Berlin, Hamburg,
to the rocket laboratories at
Peenemunde, and to other
targets until Hitler's Reich
collapsed. Fresh informa-
tion from our men on the
ground combined with aeri-
al photography was of great
value at a time when tradi-
tional intelligence channels
were too slow to fit a fluid
situation.

Some thirty years later |
read a modest reference to
Joan-Eleanor in a declassi-
fied report on the wartime
activities of the OSS. It indi-
cated impersonally that the
project contributed to the
war effort. That was after
the fact, however. At the
time of which | have written,
| was concerned only about
keeping the radio going
while imagining the pyro-
technics on the ground
through a lattice of moonlit
vapor trails. Il

Editor’s Note: Readers of
73 have met Victor Layton
before—but didn’t know
it. He was the secret
agent, Citron, referred to
in “Messages from Sta-
tion Charlie,” 73, January,
1982, p. 92. He and the au-
thor of that article will
have had their first re-
union in 41 years before
you read this.
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Charles Houghton WBG&IGP
6345 Badger Lake Road
San Diego CA 92119

Build a 1296 Stripper

Join the fun on 1296 MHz with
WB6IGP’s stripline downconverter.

Fig. 1(a). Printed circuit foil pattern, actual size.
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Fig. 1(b). Parts placement. Coax connectors are mounted on the ground-foil side. Provide clearance through the PC board so
that center conductor does not ground out.
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Fig. 2. Schematic diagram.

Here is a microwave
converter that is easy
to construct and operate.
This design removes the
bulky oscillator-multiplier
requirements and places all
components on a single
printed circuit board in
stripline fashion. In this
manner all of the critical in-
ductors are etched onto the
board and do not require
tuning except for the oscil-
lator circuit. Several sta-
tions locally have con-
structed this unit and have
found it to be trouble-free.

The design goal was to
create a workable unit that
could be constructed in any
part of the country using lo-
cal parts suppliers such as
Radio Shack. The one critical
component on the PCB is the
chip capacitor on the base of
the oscillator transistor. This
capacitor is essential to the
proper operation of the
oscillator. | have had trouble
with units constructed using
other than disc-ceramic ca-
pacitors. They just don’t
work at this frequency, so
don’t substitute any other ca-
pacitor; the stability and fre-
quency of the oscillator de-
pend on it.

Where most capacitors
fail is with the inductance in
the leads and the package
used to contain the capac-
itor. The chip capacitors are
leadless, limiting the series
inductance to a bare mini-
mum. (See below for tips on
how to scrounge at local
swap meets to discover chip

capacitors in some very un-
likely spots!)

The transistors used were
Motorola MRF-901 and
were obtained at the local
Radio Shack store along
with the Schottky mixer di-
odes. Other devices could
be substituted, such as the
NEC-02136 oscillator and
the NEC-02135 amplifier,
depending upon suppliers
available. The remaining
parts can be obtained from
the junk box or surplus
PCBs —to hold down costs.

The resistors should be
Y« W. Either long or short
leads will work just fine.
There are two rf chokes that
need to be wound first. Se-
lect smooth Y4-W resistors
to wind the chokes on as
winding on them is a lot
easier than on film types,
which tend to bulk the wind-
ings near the center of the
resistor body and make at-
tachment of the wire ends a
little loose. If you do use
film types, coat the chokes
with a good quality “Q” dope
to hold the windings distrib-
uted on the resistor body se-
curely. See Fig. 3 for details.

Make sure you have re-
moved the enamel coating
on the ends of the wire so as
to ensure a good connec-
tion. | have lightly held a
fine grade of sandpaper and
pulled the wire through it
Light pressure must be used
or the wire will break.
Another method is to dip
the wire into some rubbing
alcohol, remove the wire
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o)) L
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Fig. 3. Chokes.
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Fig. 4. Types of chips.

quickly, and hold it in a
match flame to remove the
enamel. While the wire end
is still hot, dip it into the
alcohol again and it will be
bright and shiny and ready
for soldering. (I used about
one-half ounce of alcohol in
a small tip-proof container.)

Concerning the chip ca-
pacitor, many printed circuit
boards should be looked
over for suitable capacitors
that may be hiding chips.
Look for the little square
types, usually black, about
one quarter of an inch
square. These are capaci-
tors embedded in epoxy
with wire leads attached.
With a little patience, the
capacitor can be removed
from this epoxy prison. |
have used diagonal cutters
to slowly chip away the
sides and the top of the
unit. The front and back
can then be pried off with a
sharp edge or the diagonal
cutters. See Fig. 4 for
details.

Mount the resistors first
and then the rf chokes,

checking them for continui-
ty. Then mount the chip ca-
pacitor. You might want to
hold it down with a tooth-
pick until one side is sol-
dered into position. Mount-
ing the diodes and transis-
tors last will protect them
from abuse. Do not forget to
connect the points marked
with a dot to tie the sides of
the foil together. This con-
nects the rear ground sur-
face to several points on
the PCB; use scrap pieces of
solid wire.

The transistor used for
the oscillator should be
modified by cutting one of
the emitter tabs off close to
the case of the device. (If
the NEC-02136 is used, no
modification is needed as it
comes as a three-lead de-
vice.) See Fig. 5 for details.
Do not modify the device
used for the i-f amplifier.
Both emitter leads are in-
serted into the hole be-
tween the base and collect-
or stripline. The emitter
leads are then soldered to
the rear ground foil.
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Fig. 6. Power supply, 8-14-V-dc adjustable.

Construction of the pow-
er supply is all that is need-
ed now to place the con-
verter into operation. A
printed circuit board was
not used as the components
were mounted on terminal
strips. See Fig. 6 for details.

Operation with the fixed-
voltage regulator is mod-
ified to provide a variable
dc-voltage output of about
eight to twelve volts. By
placing a resistor in the
common lead of the regula-
tor to ground, the voltage
can be adjusted from its
lowest regulated voltage to
some higher value. While
high output current cannot
be obtained with fixed regu-
lators, they can provide the
amount needed for this ap-
plication. (A variable regu-
lator could be used but
they are about four times as
expensive.) Ten wvolts will
adjust the converter to the
designed center frequency
you desire,

The oscillator, on its fun-
damental, is adjusted by

changing the length of the
collector stripline. Qutput
frequency depends on com-
ponents used and the lead
dress. Nominal frequency
without changing the strip-
line is about 1050 MHz, and
is 1400 MHz with a very
short collector stipline.
Coupling out of the oscilla-
tor is accomplished by a
short section of transmis-
sion line (stripline) to the
upper arm of a microstrip
branched-arm, 30-dB, hy-
brid mixer. The upper arm
and lower arm are resonant
to the incoming rf signal,
while the side left and right
arms are resonant to the lo-
cal-oscillator signal.

This frequency is about
1220 MHz when the con-
verter is turned to 1290
MHz. Schottky diodes are
used in the mixer due to
their low loss and low noise
figure. The rectangular
stripline on the diode out-
put decouples the micro-

wave frequencies (1280
MHz, 1150 MHz, and 1220
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Fig. 7. Power feed for remote operation.

MHz) and passes the i-f sig-
nal on to the preamplifier.
This amplifier provides
about eight dB of gain. Con-
nection to the television re-
ceiver is made with a 75-to-
300-Ohm balun.

While the converter can
be kept in the station prop-
er with a direct connection
to the power supply, it also
could be mounted up on
the antenna with a small
modification and a suitable
weatherproof box. The con-
verter is modified by plac-
ing a 0.5-microhenry de-
coupling choke from the
positive dc strip to the i-f
output connector. In the
station end of the coaxial
cable another 0.5-micro-
henry choke is placed from
the center connector of the
coaxial cable to the power
supply. The coaxial ground
sheath is tied common to
the system ground and the
power-supply negative out-
put. The coupling to the tele-
vision receiver is through a
001-uF-dc blocking capaci-
tor. See Fig. 7 for details.

Testing the converter can
be very easy if a signal gen-
erator or an on-frequency
signal is available. If not,
then you will need to set the
oscillator frequency with a
frequency counter. The
only other method is the
cut-and-try method; not too
scientific, but it can work.
Adjustment of the oscil-
lator need not be difficult
as long as some means Is
available to check frequen-
cy or observe a signal.

When power is applied to
the converter for the first
time (and all is well) you
will observe wvery heavy
snow on the TV screen.
Confirm this by turning the

power on and off to ob-
serve the difference; it
should be quite apparent.
Without test equipment,
this is the easiest test to
tell if the system is work-
ing. The snow is the result
of the local-oscillator feed
through the mixer and if
amplifier.

Adjustment of the local
oscillator is next. Set the
power supply to mid-range
(about ten volts). Then start
trimming the collector
stripline, 1/32 to 1/16 of an
inch at a time for the first or
second cut, until you get
the feel of how much fre-
quency is changed on each
cut. Go slowly! When the
frequency is within 50 MHz
or so start trimming in
1/64-inch increments. If at
any time you have used a
soldering iron on the PCB,
postpone frequency mea-
surements until the board
has returned to room tem-
perature —about fifteen min-
utes maximum.

If you rush this step and
mount the converter on the
roof, you may find out later
that the frequency is so far
out of range that the con-
verter is unusable. Go slow-
ly, and the adjustment will
come out right the first
time.

Adjustment of the power
supply should vary the
voltage to the oscillator
and i-f amplifier, shifting
the frequency of operation
plus and minus 20 MHz, de-
pending on power supply
swing voltage. The voltage
swing does not affect the
performance of the i-f
amplifier as long as the
voltage does not go below
5-6 volts. | do not recom-
mend operation at this low
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ALL OUR PRODUCTS MADE IN USA-
BARKER & WILLIAMSON

Quality Communication Products Since 1932
AY your Distributors write or call

10 Canal Street, Bristol PA 19007
(245) 788-5581

voltage as the system be-
comes unstable. The oscil-
lator stability is quite good
considering it is a free-run-
ning oscillator. It will drift
with changes in tempera-
ture, but slight adjustment
of the power supply will
correct this.

A further development of
this system can be to incor-
porate a phase-locked local
oscillator providing the re-
quired stability needed for
single-sideband operation
on 1296 MHz. The proto-
type unit that | have con-
structed requires extensive
metal work for shielding be-
tween the phase-locked cir-
cuits and the local oscil-
lator. | am trying to provide
this circuit in the same man-
ner that this converter was
constructed, possibly on a
two-layer PCB to eliminate
the milling work. But that is
another story.

| hope that this project
will provide you with the

many hours of enjoyable
operation that it has me.
Construction of this con-
verter is easy. Not that it
will build itself, but with the
stripline construction, all of
the critical inductors are
etched on the printed cir-
cuit board. In constructing
your own PCB, the dimen-
sions should be held to 1 to
2 percent for commercial
purity. | have found that |
could vary up to 5 percent
(about fifty thousandths of
an inch) before my equip-
ment could detect any
change in system perfor-
mance at this frequency.

For those not desiring to
construct their own printed
circuit boards, | will pro-
vide one for five dollars

plus postage.

| would like to corre-
spond with interested par-
ties concerning this project
or other related items.
Please include an SASE for
a prompt reply. B

ALL MODE MOBILE TELEPHONE INTERFACE

FM - AM - SSB + 50 Hz.
Automatic Vox Phone Patch System

1S busy, 7 second clear time

1275 N. Grove Street
Anaheim, Califormia 92806

(714) 630-4541

EXCLUSIVE IMPORT DISTRIBUTOR - Quality 15 your assurance
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TYPE SPEAKER/
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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 access code 3 or 5 digits. * Programmable CW ID * 3 or 12 minute timer

* Adjustable YOX both tranceiver and ¥ Adjustable microphone * Dial restrict switch
phone line, digital processing delay (BBD) and line gain, no lost words. * Ringback (reverse patch)

* Will not transmit when frequency * Microphone jack for continued * Accepts speed dialing

base operation, no need to change. * Operateson 115/220 VAC, 12 VDC

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

NOTE: Prices and specifications subject to change
without notice or obligation
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. The “Flving Horse”
has a great
new look!

It’s the biggest change in Callbook history! There
are 3 new publications for 1986: the North
American Callbook, the International Callbook,
and the Callbook Supplement will provide current
QSL information throughout the year for over
880,000 amateurs worldwide.

The 1986 MNorth American Callbook lists the
amateurs in all countries in North America plus
those in Hawaii and the U.S. possessions.

The 1986 International Callbook lists the calls,
names, and address information for licensed
amateurs in all countries outside North
America. Fully updated by the Callbook
editorial staff, the International Callbook’s
coverage includes South America, Europe,
Asia, Africa, and the Pacific area (exclusive
of Hawaii and the U.S. possessions).

The 1986 Callbook Supplement is a whole
new concept in Callbook updates. Published
on June 1st, this new Supplement will list
the combined activity for both the North
American Callbook and the International
Callbook for the preceding 6 months.

Over 880,000 current amateur listings in all countries of the world ® Great Circle Bearings
Then & Now call changes ® Silent Keys ® Census of Amateur Licenses in all countries
Standard Time Charts ® International Postal Information ® World-wide QSL Bureaus
Table of Amateur Prefix Allocations ® Prefixes of the World ® Plus many other features.
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Publication: Callbooks - December 1, 1985

Supplement - June 1, 1986 Including shipment  Illinois residents, Including shipment
to U.S.A. points  incl. tax & shipping to foreign countries
[]Single 1986 North American Callbook $25.00 $26.35 $27.60
[1Single 1986 International Callbook 24.00 25.30 26.60
[]Single 1986 Callbook Supplement 13.00 13.65 14.00
[JSPECIAL OFFER: Order both 1986 Callbooks
at the same time for shipment to one address. 45.00 47.50 23 .00
MName Amount enclosed
Address
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925 Sherwood Dr., Box 247,
Lake Bluff, IL 60044, USA Tel: (312) 234-6600




Bill Pasternak WAGITF
73 Staff

here’s an old adage that

says: “Time flies when
you're having fun.” Well, the
past 25 years have gone by
rather quickly, so | guess |
have enjoyed them.

| first met Wayne Green
W2 Never Say Die in 1960. |
have told this story before,
but it seems kind of apropos
that | repeat it once more. It
was late summer and | was
at the home of my buddy
Larry Levy WAZ2INM when
John, then WA2FMF, and the
red wagon showed up. John
was very excited. His little
wagon was going to appear
in a new amateur-radio mag-
azine. “What new amateur-
radio magazine?” asked
INM as he put down the
glowing red Wen soldering
gun.

John explained that he
had just left Wayne Green
W2NSD, who lived several
blocks away in the Flatbush
section of Brooklyn. John
had been talking to Wayne
on 2 meters, and since he
didn’t want to interrupt the
QSO and he didn’t have a
car, he loaded his Gonset
Communicator Ill, an auto-
motive battery, and a halo
antenna onto a kid’'s red
wagon and wandered the
mile or so over to the Green
QTH. Keep in mind that this
was the pre-HT era, and go-

Looking East

Silver Eagle award-winner Bill Pasternak recalls
his 25-year relationship with W2NSD and 73.

ing portable meant taking a
husky power source along
with you.

As it turned out, WA2FMF
happened upon Wayne at a
time when W2NSD was
looking for material for a
new ham magazine, so out
came the camera and John's
“Little Red Wagon Moaobile”
was captured on film for
posterity. John’s next stop
was Larry’s QTH, probably
because he knew that Lar-
ry’s dad would drive him and
his gear back home. He did.

It was the following Satur-
day or Sunday that | had my
first visitation with W2NSD.
John and | were again at
Larry’s house. As usual,
WA2INM was busy invent-
ing something. It was a bit
after lunch when we de-
cided to go visit Wayne. Not
having vehicular transporta-
tion—Larry’s father Max
was out—we walked the
half mile.

At that time, Wayne lived
on the top floor of a two-
family house, but the place
had anything but the look of
a home. If it had to do with
the publishing business, it
could be found in the
W2NSD castle. If it had any-
thing to do with amateur ra-
dio, it was there as well. It
was at this point in my
young life that | learned that
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there was more to ham radio
than turning on my rig and
talking to Larry, John, and
several other locals.

Wayne was about a
month from his self-imposed
introductory date for 73.
Manuscripts were every-
where. | cannot remember
if there was a desk or not.
What sticks in my mind is
the typewriter on the floor,
with papers piled high sitting
next to it. | have a feeling
that's where Volume |, Issue
| was pieced together. The
other very vivid thing in my
memory Is a gigantic mosaic
tile taking up the entire floor
of one room. That mosaic
would grace the front cover
of the magazine several
months later.

| suspect that much of
this first meeting is so well
ingrained in my memory be-
cause it transpired only a
week or two before my
mother passed away from a
bout with cancer. During the
week, my job was that of
caring for her while Dad was
at work or trying to get some
needed sleep. | would sleep
when | could, mainly in the
afternoons after my younger
brother got home from
school. It was a waiting
game, a grim one at best,
and the only time | could es-
cape from it was on the

weekends when Dad took
over and | would spend a
day or two with Larry and his
family. They were my “other

mom and dad.”
| lost track of Wayne and

73 for the next few years. |
had promised Mom | would
attend college, and | really
gave it a try. | gave it two
vears, but that was about all
| could take. | was, to say the
least, bored stiff. | had al-
ways been brought up as a
“doer/” and being a “learn-
er’” never had been my style.
So | walked away from
higher education and into
the business world, bumping
from TV repair to TV and ra-
dio production (mainly the
former).

In the meantime, | again
crossed paths with W2NSD
in a rather strange way. Larry
was away at college and |
had just become an active
ham again. | was living on
my own and frequently vis-
ited the Levys. It was on one
of those dinner visits that
Wayne passed by Larry’s
house to pick up something
or other. For some reason, |
had been on the 73 “comp
list”” since the first issue, and
| remarked to Wayne how
well | thought the magazine
was coming. | really had no
basis for comparison, since
my subscriptions elsewhere



had lapsed long ago. | noted
to W2NSD that | had just
completed designing a new
6-meter converter because
nothing on the market met
my needs. After describing
it, he said, “Write it up and
I’ll publish it” | did, he did,
and that began an ongoing
23-year formal relationship
with 73 that has lasted until
this day.

In the intervening years |
mainly wrote product re-
views and commercial-gear
modification articles, and it
was not until 1971 that | be-
gan another literary aspect
of my life—writing a month-
ly column. It all started in-
nocently enough. Larry and |
were winding down our
three-year business and |
was planning a move to the
west coast. Larry and | had a
rather strange business that
developed ‘‘disco light
shows,” but we subsidized
this by doing television and
stereo repairs. Two of our
customers were Wayne's
parents. We had their color
set in the shop for some
much-needed TLC. Wayne
had already moved to Peter-
borough several years earli-
er, but he came into town
regularly to see his mom and
dad. When he found that we
had taken their TV to the
shop for repairs, he wan-
dered by to see what was up.
It was in the course of our
conversation that | told him
| would be heading west the
following month, and he
said that | should document
the trip and my arrival for
73, paying special attention
to the 2-meter FM activity |
encountered en route.

Several months later | fi-
nally got around to writing
the article he had requested.
It was my first attempt at ed-
itorial journalism, and to say
that it was bad would be an
understatement. The article
was returned with a note
that simply said: “"Try
again—Wayne.” So | tried
again, but rather than write
an article about the trip, |
wrote about the treatment
afforded a newcomer to a
strange land. | titled the ar-

ticle “Looking West,”” and
apparently the boss liked it.
It appeared in the March,
1972, edition of 73.

“Looking West'” was nev-
er intended as a column.
That’s why there was no
April or May version of it
that year. It took that long
for W2NSD to convince me
to write another “episode,”
since it was apparent that
those who read the maga-
zine had a desire to find out
what the Southwest was
doing FM-wise. Well, the
Southwest in general and
the Los Angeles/San Diego rf
corridor was doing quite a
lot, and | had arrived at just
the right time.

Only a week before my ar-
rival, the Southern Califor-
nia Repeater Association
had been born out of the
ashes of the old California
Amateur Relay Council, and
2-meter frequency coordi-
nation was coming to the
Southwest. This was the ob-
vious topic to follow, but |
wanted to add some human
interest to the “cold facts.”
The best way to do that was
to join the Southern Califor-
nia Repeater Council and
get to know the people in-
volved.

| had been turned off to
repeater councils several
vears earlier by the heavy-
handed tactics of the now-
defunct Northeast Repeater
Association, but unlike the
NRA the people running the
SCRA appeared to be very
warm and open-minded. |
joined so that | could be a
snoopy news reporter on the
inside, but | wound up split-
ting my free time for the bet-
ter part of a decade between
helping to guide the SCRA
and writing “Looking West.”

It was directly as a result
of “Looking West” and 73
that my career took a sharp
turn in 1974, It happened at
SAROC in Las Vegas. | was
there, Wayne was there, and
so was a mutual friend
named Dave Bell W6BVN
(now W6AQ). | had met
Dave a year earlier when he
called and asked if | could
pass by his studio and look

at a TV set. It seems that
W2NSD had told Dave that
| knew a bit about those
beasts. | was unaware that
Dave Bell was a filmmaker,
even though | had seen his
Hams® Wide World numer-
ous times. Who ever looks at
the credits, right?

Well, it was at SAROC 74
that Dave started picking
my brain with regard to a
new ham flick he was think-
ing of doing. Itwas the era of
the CBer, and the image of
hams was being smothered
by “10-4, good buddy.”
Dave’s concept was a short
documentary that would ex-
plain the difference be-
tween the two services and
also try to capitalize on the
widespread interest in per-
sonal radio by converting
CBers into hams.

SAROC was not a good
place to talk, but | agreed to
send Dave my thoughts on
the matter. | did and became
involved in the production
of the film, Moving Up To
Amateur Radio. My life
would never be the same
after that. In 1979, Dave
asked if | would coproduce
another film about amateur
radio with him. | was both
honored and flabbergasted.
My expertise was in the tech-
nical end, not the creative,
but Dave insisted that we
meet for lunch and talk
about it. The end result of
that meeting would become
known as The World of Am-
ateur Radio, and within a
month or two of completing
that film, | literally walked
out of a high-paying job |
had held since my arrival in
Los Angeles and reentered
the broadcasting business,
where | remain today.

1983 and 1984 brought
the team of Dave Bell, Roy
Neal, and Bill Pasternak
back together again for one
more ham production titled
Amateur Radio’s Newest
Frontier. In this case, the
positions were rearranged a
bit, with Roy Neal K6DUE
as the Executive Producer.
A new element was added
as well —videotape. Until
Amateur Radio’s Newest

Frontier, all ham-radio pro-
ductions had been done on
16-mm film and were even-
tually transferred to tape.
Newest Frontier changed all
of this by taking modern
teleproduction into the field
nationwide and capturing
the entire story on tape.

Today | am employed as a
Broadcast Engineer Special-
ist with the Metrotape Divi-
sion of Metromedia Radio
and Television in Holly-
wood. That's a long, long
way from the streets and
back alleys of Brooklyn. |
continued writing “Looking
West” on a monthly basis
until 1982, when | became
the editor of the old H.R. Re-
port, which was renamed
Westlink Report. Something
had to go, and it was “Look-
ing West.” Not that it gave
me much more time, since in
1979 | had taken over a
small on-air bulletin service
called the Westlink Radio
Network from Jim Hender-
shot WABVQP. It was then a
local Los Angeles repeater
news bulletin, designed to
serve that market primarily.

Well, as most of you
know, today the Westlink
Radio Network is still going
strong, with automated tele-
phone distribution points
nationwide and an all-vol-
unteer staff of 44 hams
around the world. Every
Thursday evening a new
newscast is recorded, ed-
ited, and put on-line by Fri-
day afternoon. This happens
52 weeks a year, and with
my other activities, it leaves
little time for play. In fact,
my on-air activity 1s con-
fined these days to a pair of
repeaters on 220 and 450
MHz while going to and
from work, but | really don’t
mind it.

| really owe a lot to the
Amateur Service and to 73.
Both are directly responsi-
ble for the way my life has
been guided, and | consider
myself successful. Yes, it's
been a good 25-year rela-
tionship between this writer
and 73. Time does pass
quickly when you are having
fun.
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Regular SALE
B49.00 749%
160.00 144%

AT-120 Automalic antenna tuner ... TBA

HF Equipment

IC-735 Xcvr/SW reve/mic ... ...,
PS-55 Power supply......c.......
Fl-32 500 Hz CW Tilter............. 5950
EX-243 Electronic keyer umit ....... 50.00

IC-730 H-band 200w PEP xcvr w/mic 829.00 569%

FL-30 SSB filter (passband tuning) 59.50
FL-44A S5B filter {?nd |3 eI 159.00 144%
FL-45 500 Hz CW filter ... 5950
EX-195 Marker unit ....... 39.00
EX-202 LDA mnterface; Hﬂ ‘?'F.L AH- 1 2750
EX-203 150 Hz CW audio hiter . 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...........cvuns 19.50

IC-720A 9-band xcvr/.1-30 MHz rcvr 1349,00 7999

FL-32 500 Hz CW filter......... e 5950
FL-34 5.2 kHz AM filter ............ 49 50
SM-5 B-pin electret desk microphone  39.00
MB-5 Mobile mount ....oooveneon.. 19.50

IC-745 9-band xcvr w/.1-30 Mhz revr 999.00 779%
PS-35 Internal power supply ....... 160.00 144%

EX-241 Markerunit ...ooeeeennn.... 20.00
EX-Z42 FMUnit . .coveniioniinen . 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 IFj ..... 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
HII 12 Extra hand microphone. . 39.50
19.50

IC-751 B-tuand xcvr/.1-30 MHz rcvr 1399.00 1199

PS-35 Internal power supply ....... 160.00 144%
FL-32 500 Hz CW filter (Ist IF) ..... 59.50
FL-63 250 Hz CW filter (Ist IF)..... 4850
FL-52A 500 Hz CW filter (2nd IF)... 9650 89%
FL-53A 250 Hz CW filter (2nd IF)... 9650 89%
FL-33 AMfilter. ......cvvivevronnn. 3150
FL-70 2.8 Khz wide SSB filter ...... 46.50
HM-12 Extra hand microphone...., 3950
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.......... ceeee . 195D
Options: 720/730/745/751 Regular SALE
PS-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

ICOM

Options - continued Regular SALE

CF-1 Cooling fan for PS-15......... 45.00
EX-310 Voice synth for 751, R-71A  39.95
SP-3 External base station speaker.... 49,50
speaker/Phone patch - specity radio 139.00 129%
BC-10A Memory back-up............. 8.50
EX-2 Relay box with marker........... 34.00
AT-100 100w B-band automatic ant tuner 349.00 314%
AT-500 S00w 9-band automatic ant tuner 449 00 399*

AH-1 5-band mobile antenna w/tuner 289.00 259%

PS-30 Systems p/s w/cord, 6-pin plug 259.95 234%
OPC Optional cord, specify 2ord-pin~ 5.50

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 B0 Watt 6m transceiver...... 699.00 599*
EX-106 FMoption.......covneennn.. 125.00 112%
BC-10A Memory back-up........... 8.50
SM-2 Electret desk microphone ... 39.00

IC-271A 25w 2m FM/SSB/CW xcwr... 699.00 569%
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 6999
AG-1 Mast mounted preamplifier®*  89.00

IC-471H 75w 430-450 SSB/CW/FM xcyr 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 ......... 149.00 134%
CF-1 Cooling lan for PS-15............ 45.00
EX-144 Adaptor for PS-15/CF-1 6.5(0
SM-6 Desk microphone ............... 39.00
EX-310 Voice sythesizer .............. 39.95
1S-32 CommSpec encode/decoder.... 59.95
UT-15 Encoder/decoder interface... 1250
UT-15S UT-158 w/TS-32 installed..... 79.95

VHF/UHF mobile multi-modes
IC-290H 25w 2m SSB/FM xcvr, TTP mic 549,00 4799
IC-490A 10w 430-440 SSB/FM/CW xcvr 649.00 5799¢

VHF/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25w 2m FM w/TTPmic  369.00 299%
IC-27H Compact 45w 2m FMw/TTPmic 409.00 359*
IC-37A Compact 25w 220 FM. TTP mic 445.00 299%
IC-47A Compact 25w 440 FM. TTP mic  469.00 399*

UT-16/EX-388 Voice synthesizer ... 2995
IC-3200A 25w Zm/440 FM w/TTP  549.00 489%*

UT-23 Voice synthesizer............ 2995
IC-120 1w 1.2 GHz FM transceiver.... 499.00 449%

ML-12 10w amplifier............... 339.00 2999

6m portable Regular SALE
IC-505 3/10w 6m port. SSB/CW xcvr 449.00 399%

BP-10 Internal Nicad battery pack 79.50
BP-15 ACcharger........ocoven.... 12.50
EX-248 FM unit .......... 4950
LC-10 Lleathercase .........oonnn.. 3495
SP-4 Remote speaker .............. 24 95

Hand-held Transceivers
o Deluxe models Regular SALE
e IC-02AT for 2m....... 349.00 289*
g+ IC-04AT for 440 MHz 379.00 289%

Standard models Regular SALE
IC-2A for2m.......... 239.50 189%
IC-2AT with TTP....... 26950 199*

IC-3AT 220 MHz, TIP 29995 239
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... 6250
BC-35 Drop in desk charger for all batteries 69.00
BC-60 6-position gang charger, all batts SALE 359.95

BC-16U Wall charger for BP7/BPS............. 10.00
EF R T [ L e e SR e I SR | ) 17.95
LC-14 Vinyl case for Dix using BP-7/8 ........ 17.95

LC-02AT Leather case for Dlx models w/BP-7/8 39.95

Accessories for both models Regular
BP-2 425mah/7.2V Nicad Pak - use BC35.... 3950
BP-3 Extra Std. 250 mah/8.4V Nicad Pak .... 29.50
BP-4 Alkaline battery Case......ooevivrrnrnenn 12.50
BP-5 425mah/10.8Y Nicad Pak - use BC35 4950
CA-2 Telescoping 2m antenna.......o.oeuvuvnn. 10.00
CA-5 5/B-wave telescoping 2m antenna ...... 18.95
FA-2 Extra 2m llexible antenna ...ooeennenn.nn. 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-5S Handheld shoulder strap................ 1495
HM-9 Speaker microphone..........ce.evvo..... 3450
H510 Boom microphone/headset.............. 19.50

HS-10SA Vox umit for HS-10 & Deluxe only 19.50

HS-10SB PTT unit for HS-10.....00uu0s 131950
ML-1 2m 2.3w in/10w out amplifier.....SALE 79.95
$5-32M Commspec 32-tone encoder .......... 2995

Shortwave receiver Regular SALE
R-71A 100 kHz-30 Mhz digital receiver $799 00 659

RC-11 Wireless remote controller..., 5995 49*
FL-32 S00 Hz CW filter............. 59.50
FL-63 250 Hz CW filter {15t IF)..... 48 50
FL-44A SSB filter (2nd IF).......... 159.00 144
ER=207 EME UMK i coim e diss 38.00
EX-310 Voice synthesizer .......... 39.95
CR-64 High stability oscillator xtal  56.00
SP-3 External speaker ............. 49.50
CK-70 (EX-299) 12V DC option..... 945
MB-12 Mobile mount. . ............. 19.50

| er———

‘MasterCard |
N X_ /] |
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 Melro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY .

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

ORLANDO, Fla. 32803
621 Commonwealth Ave.

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

haside 1-800-327-1917
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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

wuiside 1-800-634-6227

Associate Store

CHICAGO, Illinois 60630
ERICKSON COMMUNICATIONS
9456 N. Milwaukee Avenue
Phone (312) 631-5181

putside 1_200-621-5802



Mol Trade or No Trade expect to pay LESS at AES®!

TEN-TEC

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.

HF Linear Regular SALE f/‘( A _

HEF Eqtiipment Regular SALE 425 Titan 1.5kw PEP output amplifier 2485.00 2199 Hasl‘?r{:nrd) VISA'

561 Corsair Il 9-band digital Xevr ..... 1345.00 1169 b m__,.«}‘{- ] "J
260 Deluxe 18A ps w/spkr........... 199.00 179 z _
523“25”5“;’1*% ‘;’;?E g lgggg 179% Order Toll Free ® Use your Credit Card
285 500 Hz 6-pole CW filter ......... ﬁﬂiﬂﬂ ™ " = W
288 1.8 KHz B-prﬂle SSB filter........ 59.00 . ;
214 Electret desk microphone... 45.00 1 Chp out and ME”I T()day_f
603 KR-1B Keyer paddie... 59.00

I To: AMATEUR ELECTRONIC SUPPLY® 1

Antenna tuners Regular SALE § 4828 W. Fond du Lac Avenue

229 1.8-30 MHz 2kw PEP tuner/SWR 279,00 249° -
4229 1830 MHz 2kw tuner/SWR kit 199,00 189% Milwaukee, WI 53216

700C Electret hand mic w/connector  29.95
1140 18/24.3A DC circut breaker 10.00

h
| am interested in the following g
New TEN-TEC equipment: ¢

5250 Argosy |l 10/100w digital xcvr 599.00 529%

225 9A power SUPPIY....coevnennenne 129.00 119%

217 500 Hz 8-pole CW filter ......... 59.00 g4

218 1.8 KHz 8-pole SSB filter........ 359.00

219 250 Hz 6-pole CW filter ......... 99.00

220 2.4 KHz 8-pole SSB filter........ 39.00

222 Mobile mount...........ceeevaennn. 25.00 :

o e A3 S gggg | have to following to TRADE
JO0A Electret hand mrcrughune 29.95

1125 DC circuit breaker w/cable.. 18.00
1126 Linear amplifier switching kit 15.00

Satellite Regular SALE
2510 SSB/CW, Mode B satellite
converter.......... 489.00 439%

579 Eenturyrfz?_ 5ﬂw 6-band CW Xcvr $389.00 359%

i
fl
i
fi
i
1
[l
i
1
g (what's your DEAL?)
i
¥
I
It
i
3
i
i
¥
U

979 5A power SUPPIY .c.oveeinrnnenens 89.00
979/E 230v 5A power supply ....... 99.00
226 Crystal calibrator................. 2900 Address
279 Mobile line filter/circuit breaker  TBA
679 Internal keyer kit.................. 27.00 VHF Handheld Regular SALE
1179 DC circuit breaker.............. 10.00 2591 .3/2.5w 2m H1/batt/wall cgr/TTP 319.00 269" B (ity
Misc. accessories Regular SALE 2201 Sub-audible tone encoder..... 55.00 i
214 Electret desk mic w/4-pin plug 45.00 2202 Protective Case .........ceeeeeee 909
700A Electret hand mic, 3-cond 4" plug  29.95 2425 30w amplifier..........cccoeeeee. 719.00 i State
700C Electret hand mic, 4-pin plug 2995 2700 Speaker/microphone .......... 39.00
670 Single paddle keyer... 39.00 2991 Extra 450 ma nicad battery... 39.00 i
645 Dual paddle ultramatic heyer ...... 85.00 79% 2992 5 hour desk charger ........... 79.00 ZIP Call Sign
209 300w dry dummy load .. 26.00 2993 12v adapter pack............... 25.00 g p—

Order Toll Free 1-800-558-0411 """ Corozazsios

AMATEUR ELECTRONIC SUPPLY .

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

AES BRANCH STORES Associate Store

WICKLIFFE, Ohio 44092 ORLANDO. Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS. Nev. 89106 CHICAGO, Illinois 60630
28940 Euchd Avenue 621 Commonwealth Ave 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS

Phone (216) 585-7388 Phone (305) 894-32138 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue
Ohio WATS 1-800-362-0290 Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181

outside 1.800-321-3594 P°°¢ 1-800-327-1917  No Nationwide WATS  joass 1-800-634-6227 15 min. from O'Hare!

Ohio AL E
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lrving M. Gotilieb W6H DM
931 Olive Street
Menlo Park CA 94025

Old Tubes Never Die!

Discover the romance of glowing filaments.

magine, if you will, the

interpretations of archae-
ologists digging through the
rubble of our remote civili-
zation some three thousand
years hence. You can bet
your boots they will trans-
pose the evolutionary
sequence of tubes and tran-
sistors. The intricacy, preci-
sion, and sophistication of
the tube’s mechanical struc-
ture will suggest itself as the
product of a more mature
technology; the transistor,
by comparison, featuring an
uninteresting pellet of im-
pure silicon will likely be
assessed as the stage imme-
diately following the crystal
and cat whisker.

As for ICs, they may well
come across as the artistic
artifacts of our mysterious
culture and some will doubt-
lessly be assumed to depict
long-forgotten religious

symbolism. One can further
speculate that the tube will
be cited as evidence that we
had successfully made the
long transition from the pas-
toral to the industrial soci-
ety.

Conjuring up such a sce-
nario is not too farfetched.
But, indulging again in a
brief imaginative interlude,
can you envisage collectors
of transistors in the sense
that there are tube collec-
tors? Granting that the
point-contact transistor and
perhaps the first junction
transistor must have intrin-
sic collector’s value, the col-
lection and display of
transistors would evoke less
interest than a good collec-
tion of match-box covers,
bottle caps, or Burma Shave
rhymes. Old tubes fairly
wreak with nostalgia, and to
the fervent initiates who col-

Fig. 1. Collector’s delight —a “brand-new” oldie in its origi-
nal carton! Like working a rare DX station, this is a hoped-
for occurrence that you shouldn’t hold your breath in antic-

ipation of.
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lect them, an aura may be
beheld around them and an

intoxicating odor may be
sniffed.

Merely holding one of
these venerable devices of
the past brings exotic delight
to the dedicated tube col-
lector. Thus, it is not surpris-
ing that there is no great
fetish about the operational
condition of these tubes. To
be sure, an intact filament
does enhance value, but
many are available to col-
lectors just because some-
one once thought the proper
resting place for a defunct
tube was the trash pile. An
owner of a rare specimen is
often quite reluctant to test
it in any way. To be able to
say that a tube is “probably”
good often suffices in nego-
tiations.

Although the tube collec-
tor is ever in search of an
“original” De Forest audion,
there are hundreds of early
types which also are highly
esteemed. These include
both receiving and transmit-
ting tubes. The tube collec-
tor looms up as the chief
villain in the eyes of the hob-
byist who gets his kicks from
reviving antique radio sets,
Hoarding of the O1A, 99,
and other tubes used in
these radios means that tube
prices are continually esca-
lating. Inasmuch as these
sets are usually sold without
tubes, their restoration ex-
pense invariably exceeds
one’s naive expectations,
Some O1A tubes are suspi-
ciously modern in some con-
structional details. Such
“bootleg” tubes may not be

bad for the antique radio
fan, but there is the prevail-
ing danger that the serious
tube collector might pay
dearly for a fake Rem-
brandt!

You, Too, Can Be
A Tube Collector!

To get started as a tube
collector, you should ac-
quaint yourself with some of
the types that are presumed
to have inordinate value.
This will help you avoid clut-
tering your collection with
tubes of little value. It is not
always age, per se, which
dictates a tube’s value. Rar-
ity, unusual structural as-
pects, and a tube’s impact
on technology all enter into
the equation.

As with automobiles,
there is also an elusive fac-
tor mysteriously based on
little-understood psychol-
ogy. Why is a 1965 Mustang
able to command four or
five-thousand bucks from
auto buffs while a very simi-
lar Chevy of that year gen-
erally peddles for several
hundred? We find it futile to
resolve such dilemmas —it is
easier to just accept them.
In similar fashion, some
tubes appear to be more ex-
citing to the collector than
others. Whether Freudian
operatives or other sublimi-
nal factors are involved is
not really of great impor-
tance,; it 1S necessary only to
appreciate that, like classic
paintings, some tubes per-
form better at the auction
than others.

A wonderful book on the
evolution of tubes was pub-
lished by Howard W. Sams



in the mid-seventies. Enti-
tled “The Saga of the Vac-
uum Tube,” it was written by
Cerald Tyne. It contains nu-
merous photographs, de-
scriptions, and stories about
tubes and obviously repre-
sents a masterful research
accomplishment by the au-
thor. The book itself is a
classic. Unfortunately, its
publication occurred at a
time when the electronics
community found itself
caught up in the overwhelm-
ing frenzy of computers and
digital logic. This publisher
then began cutting back on
treatises dealing with such
“obsolescent” topics as an-
alog circuits and vacuum
tubes and this marvelous
publication was discontin-
ued.

At ham flea markets itis a
common spectacle to see
strange old tubes which peo-
ple gawk at but do not buy.
That is because they see no
use for such a tube in their
present 2-meter rigs. This
scenario often is recognized
as a veiled opportunity by
the knowledgeable tube col-
lector; it is this because the
vendor gets tired of exhibit-
ing it to hundreds of cow-
ards who can’t muster up
the courage to make a bid. If
you are both a gambler and
a tube collector, hold off
any action until the vendor
is ready to close shop. That
is the time his psychological
Achilles’ heel will be ex-
posed! The gamble, of
course, is that someone as
bright as you but a wee bit
faster may beat you to the
punch. At the worst, you will
have had a lot of fun, and
you can solemnly vow to do
better next time!

Be Patient —
Wait Until the
Moon Shines Blue.

Once in a blue moon you
will stumble upon a rarity of
rarities, a hard-to-find an-
tique tube in its original box!
The inference here is that
the box has never been
opened and, of course, the
tube never used. Whether
such a near-impossible situ-

ation actually enhances the
tube’s value to collectors
varies with the type of tube
and with a collector’s atti-
tude. Always seek a number
of opinions before releasing
such a find at a giveaway
price if you are in the hobby
to collect profits as well as
the tubes themselves. In
some instances, an original
tube carton can command a
respectable cash premium.

It is also interesting to
read the old literature and to
contemplate the buck-and-
a-half or two that many
tubes originally cost. Along
with gold, art, and jewels,
maybe the financial wizards
who tell us what stocks to
buy and when should advo-
cate a tube collection as an
inflation hedge. Inasmuch
as their other advice fails to
make us rich, their reputa-
tions can hardly be said to
be at stake.

Even if the box has al-
ready been opened, as most
probably will be the case, its
association with the tubeisa
value enhancer. Don’t obey
your knee-jerk impulse and
toss tube boxes in the junk-
mail depository. When you
swap or sell, the phrase, “in,
or with, its original con-
tainer’” has magical quali-
ties— it strengthens your
negotiatory position. This is
true even though collectors
generally remove tubes
from boxes and mount them
for display.

Darwin Would Have Gone
Bananas over Tubes

Few of life’s trials are as
likely to provoke the croco-
dile tears from the grizzly-
faced old-timer as remem-
brance of the many fine tubes
which sparkled for a time in
the sun, then silently evapo-
rated into the mists of obso-
lescence. As with the Pierce
Arrows, Reos, Hupmobiles,
and Willy-Knights, they
came and they went. Al-
though little more than mere
numerical designations to
many, the ham of yesteryear
made the most of his 46s,
2A3s, 57s, 45s, 56s, 535, 6] 55,
etc.

THE OVERLOADED
TYPE 'O

THE "KEY" TO SURVIVAL -
SHORT DASHES!

Fig. 2. CW transmitters using type 10s were sometimes hard
to copy—the dashes were too short! Only short dashes
were permissible from a de-based 10 operating in a cup of
transftormer oil at 700 volts on the plate and nine volts on
the filament. Plate current was about 10 mA below the
value which could cause instantaneous destruction.

That oblivion would be
the ultimate lot of these and
many other venerable bot-
tles was unthinkable at the
time, but by the time the 616
beam-power tube arrived on
the scene, it was evident
that Darwin’s theories were
manifesting themselves in a
long succession of evolving
tubes. Succeeding tubes
would displace previous
ones because of very spe-
cialized abilities. And there
were mutations, too. For ex-
ample, out of nowhere
sprouted the screen-grid.
This abrupt transition left no
missing links. The corollary
in nature would be the rep-
tile which crawled on its
belly only to give birth to
flying creatures. (Or was it
the other way around?)

Modern designers are
wont to complain that be-
fore they get their systems
off the drawing board, the
ICs have been superceded
by newer or more sophisti-
cated devices. But tubes in
their heyday moved mighty
fast, too. For a while there
was the O1A and its “pea-
nut” counterpart, the 99,
But you couldn’t just sit on
vour duff and keep up with
the technology, for soon
there were tubes with indi-
rectly-heated emitters
which permitted ac opera-
tion. And the introduction of
the screen-grid tube trig-
gered an array of multi-elec-

trode and multi-function
tubes.

De Forest expressed de-
light and astonishment at
the evolved versions of his
original device. Pentodes,
triodes, and diodes were
packaged in a single enve-
lope, and some TV tubes
went considerably beyond
this. A couple of class-A au-
dio Watts from a pair of 45s
was for a while the last word
in sound reproduction, only
to be supplanted by the 47
power pentode, which in
turn gave ground to 46s in
class B. And so on up the
ladder until apartments
groaned under the acoustic
burden of many tens of
Watts from cheap radios
and stereos. But, although it
may have been a far cry
from the tacky O1A to a so-
phisticated pentagrid con-
verter, mere technical
fanciness does not qualify a
tube as a worthwhile collec-
tor's item. It's that unique
blend of vintage, rarity,
technical importance, and
the elusive charismatic fac-
tor previously alluded to.

Transmitting- and re-
ceiving-tube collections are
generally kept separate, al-
though not necessarily.
Early transmitting tubes
were not significantly distin-
guishable from receiving
tubes insasmuch as they had
power ratings on the order
of five Watts. Of course,
many amateurs cut their eye
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Fig. 3. On the left, a 1934 YL-73—$300 down and $37.50/
month for five years. Special discounts in lots of 25. On the
right, an X-1A, circa 1899, only five tubes made, pre-De For-
est control element — $3.50 or best offer. Elusive factors sur-
round tube collectors’ value appraisals. Rarity, vintage, and
technological level are not the only considerations influ-

encing perceived value,

teeth on the venerable 210, a
so-called 7-1/2 Watter. This
tube was to transmitting
what the O1A was to receiv-
ing—a universal workhorse.
And work it did; it is almost
shameful in retrospect to re-
count the power inputs
some hams pumped into
those abused but obliging
bottles. But soon enough,
the tube manufacturers got
the message.

Response to Overloading

As may be suspected, a
host of tubes became avail-
able, making it unnecessary
for the ham to drive the
pants off the 210, not to say
anything about 45s, 46s, and
various receiving tubes in-
cluding even 71As and
201As. Many of the “new
breed” of transmitting tubes
were actually electrically-
ruggedized 10s. Included
therewith were the Taylor
T20 with a nice isolantite
base and with the plate lead
eminating from a cap on top
of the tube, the RCA 801
with more “realistic” speci-
fications than the old “ten,”
and a Sylvania special with a
long graphite plate, making
it look more like a fifty Wat-
ter.

It wasn’t that transmitting
tubes were not available,
but there was a gap in the
power ratings between flea-
power level and several
hundred Watts. What the av-
erage ham needed was an in-
expensive tube capable of

filling this gap and which
would allow the kind of reli-
able operation never really
attained via the overload
route, A plethora of dedi-
cated transmitting tubes
poured forth from the var-
ious manufacturers, some of
whom got their foot in the
marketing door this way.
These tubes had power-dis-
sipation ratings of several to
many tens of Watts and fea-
tured quality insulation,
hard vacuums, rugged fila-
ments, and, often enough,
shapely contours. After
WWII, many of these tubes
vielded their popularity to
the 807 family of beam-
power tubes and since then
have been more common on
collectors’ display racks
than in transmitters.

It is hard to underesti-
mate the provocative effect
that hams’ overloading prac-
tices had on intermediate-
power transmitting tubes.
The lowly 210 wasn’t the
only victim of such abuse.
Thus, an advertisement by
the upstart Eitel-Mc-
Cullough Company in the
1937 ARRL Handbook
shows a picture of one of
their 150Ts with a sizeable
hole burned in the tantalum
plate. The ad tells you that
this damage was produced
by a twenty-to-one overload
factor of 3000 Watts! You
are further informed that no
gas was released within the
tube as a consequence of
this tremendous overload.
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In another ad in the same
publication, Taylor Tubes in-
forms would-be ham cus-
tomers that it is no longer
necessary to overload 210s
because of Taylor’s intro-
duction of tubes with power
ratings between the 210 and
the 203A, which can dissi-
pate a nominal 100 Watts.
Relevantly, Taylor seized
the opportunity to list also
its souped-up HD-203A,
which sported a carbon an-
ode and a 150-Watt dissipa-
tion spec! Finally, a more
conservative ad by Heintz
and Kaufman lets you know
that their Gammatron trans-
mitting tubes are just that—
conservative. These rugged-
ized rf power tubes were
built to endure the hardships
of the commercial world
and even to forgive the en-
gineering sins of hams.

Did We Appreciate Tubes?

The tube collector may
resemble collectors of other
items superficially. It should
not be supposed, however,
that they see tubes as obso-
lescent devices stomped
over by the relentless march
of progress. Individual
tubes, they will acknowl-
edge, have been superceded
by better devices, but no
true-blue collector in his
heart of hearts believes that
vacuum-tube technology is
passé. For the time being,
the semiconductor fad is in
full sway, but just look at the
very significant advantages
of tubes:

® They are extremely for-
giving to overloads and
abuse.

® You can see what’s going
on—a lit filament tells you
something. A cherry-red
plate tells you something.
Also, you can learn from
bluish glows, incandescent
grids, and internal arcs.

® Plugging and unplugging
tubes is a heck of a lot easier
than fighting a solid-state
device loose from its PC
board.

® Not that it probably mat-
ters, but the “old-fashioned”
tube is much more resistant

to damage from an electro-
magnetic pulse than are
solid-state devices—espe-
cially ICs.

® A circuit configured
around tubes is easier to test
than one with solid-state de-
vices: even with a low-volt-
age ohmmeter, leakages and
reverse-conduction phe-
nomena can be hard to inter-
pret. Damaged or “‘sick”
semiconductors may or may
not be detected with
ohmmeter checks.

® Tubes exhibit fewer
problems with ambient tem-
perature variations,

® Tubes have done things
not yet really duplicated by
solid-state devices. Consider
the electron-coupled oscil-
lator, the transitron oscilla-
tor, the tuning-indicator
tube, the cathode-ray tube,
or the gated-beam tube.

® Although it cannot be
measured, weighed, other-
wise quantified, or even
proven, tubes can be charis-
matic, and often exude mys-
tigue and romance! If this
contention sounds foolish, it
would smack of greater
foolishness yet if it were
made about semiconductor
devices. Many a ham has
called a faint DX station
while hypnotically watching
the dots and dashes form in
the eerie blue glow of his
866s, or in the varying light
emission from his final-am-
plifier filament. And there is
something about watching
your modulated amplifier
plate change color as you
whistle into the mike that
bespeaks of an intimate re-
lationship between man and
machine.

No Dog Forgives Better

Of all of the foregoing at-
tributes of tubes, the first is
probably the most impor-
tant to the tube enthusiast
turned tube collector. Con-
sider, for example, the use of
full-wave rectifier tubes in a
typical power supply. Tubes
that quickly come to mind
are the old type 80 and its
descendants, the 5Y3 and
the 5Y4. If a filter capacitor
shorted out in such a supply,



the plates of these tubes
would become red-hot and
solid hunks of oxide mate-
rial might be torn from the
surface of the filament. The
filament might even be bent
out of shape from the force
of the inordinately heavy
current demand.

All this time the power
transformer is smoking and
exuding odors suggestive of
the last burned steak served
at your favorite restaurant,
and by the time you turned
off the power, that poor
tube would show unmistak-
able visual evidence of hav-
ing been through the mill.
And it would rattle when
shaken, like a bad light bulb.
But, surprise of surprises, it
willingly resumed operation
once you replace the defec-
tive filter capacitor.

What does that tell you?
Nothing, until you compare
the situation with what hap-
pens to semiconductor
rectifiers under similar cir-
cumstances. Of course,
such abuse does not prolong
tube life and it cannot be
truthfully said that tubes are
zap-proot. But it may very
well be that we really didn’t
fully appreciate the true
worth of tubes when they
were more commonplace!

It is popular to allude to
the numerous transistors
that can be real-estated on a
single IC chip and to tout the
multi-functional accom-
plishments of ICs, but the
tube collector recalls all of
the fancy things done with
multi-element tubes. And, of
course, there were multi-
tube tubes, too. These cul-
minated in the compactrons
used in TV sets. When you
gazed down at the chassis of
such a TV receiver, the large
tube complement common
to older sets was conspicu-
ous by its absence. What
you saw was just a few com-
pactrons and a few conven-
tional tubes. The compac-
tron, in other words, was a
vacuum-tube integrated cir-
cuit in its own right! If you
are tube collecting, be sure
to keep an eye open for
some of these specimens!

Remember that Silicon
Can’t Do Everything!

Now and then one sees
semiconductor circuits
which are alleged to be
solid-state versions of some
unique vacuum-tube circuit.
Upon closer inspection, the
claimed analogy becomes
quite tenuous, however. A
case in point involves sev-
eral references to “electron-
coupled oscillators”” appear-
ing in the ARRL Radio Ama-
teur’s Handbook. If you
refer to Fig. 10-B on page 6-6
of the 1980 edition, you will
see a JFET Hartley oscillator
so-labeled and described in
the text.

By no stretch of the imag-
ination do you have the de-
sirable situation here that
was forthcoming from a
“true” electron-coupled os-
cillator using a screen-grid
or pentode tube. In the tube
circuit, output was taken
from the plate but the oscil-
lation was produced in the
screen-grid, control-grid,
cathode portion of the
tube —the plate merely
picked up the rf-modulated
electron beam. This meant
that the plate circuit was not
load-sensitive. It was very
much like taking the rf out-
put from a good class-A
buffer amplifier. Contrarily,
the “hot-cathode’” Hartley
oscillator shown would
require an actual buffer am-
plifier to prevent its fre-
guency from being pulled
by load variations.

There are other things you
can’t do with semiconduc-
tor devices even though
they are loosely spoken of as
the equivalents of certain
tubes. For example, the VR
(voltage-regulator) tubes
could be used in simple re-
laxation-oscillator circuits
for generating sawtooth
waveforms in the audio-fre-
quency range. Zener diodes
simply will not serve this
purpose, however. The VR
tubes were filled with var-
ious noble gasses and exhib-
ited hysteresis—that is,
ionization and de-ionization
voltages were different. In

the zener diode such a dif-
ference is not encountered.

Admittedly, this is advan-
tageous for the intended
function—it precludes the
possibility of inadvertent re-
laxation-type oscillations.
Those who have had experi-
ence with VR tubes will re-
call such behavior. (It may
also be recalled that earlier
VR tubes were sometimes
reluctant to start in the
dark.) Even when not “relax-
ing,” VR tubes produced a
lot of noise that often fouled
sensitive circuits. Maybe
they would have suffered ex-
tinction prior to the solid-
state invasion.

Notwithstanding the
shortcomings of VR tubes,
they have become game for
tube collectors. Their eerie
pink or purple glows are
sometimes demonstrated by
actuating a push-button
switch on the collector’s
mounting board. But one
can anticipate a blue-glow-
ing moon when collectors
pridefully display their array
of zener diodes!

Perpetual Motion and
Inventing a New Tube

Anyone who has played
around with tubes to any ex-
tent has a number of preg-
nant inventions gestating in
his deep subconscious. The
only trouble is that yvou will
invariably find that these
ideas were most probably al-
ready given serious atten-
tion during past eras. Even
worse, it is most difficult to
conjure up any tube innova-
tion without infringing on
patents, even at this late
day. For example, don't
waste vour time besieg-
ing the patent office with
an electromagnetically-con-
trolled tube. The idea of sub-
stituting the electrostatic
control element, i.e., replac-
ing the grid, with an external
solenoid for controlling the
electrons has long-ago come
and gone. Indeed, if you are
lucky, maybe such a tube
will become part of your col-
lection!

Likewise, the use of an ex-
ternal plate, that is a collec-

tor electrode mounted on
the outside of the tube has
also been tried —and, of
course, found wanting. If
you ever had any thoughts
about room-temperature
cathodes, your pursuits
might lead to great rewards.
However, be aware that a
fairly good tube of this type
was actually given serious
consideration by the armed
forces, and not too long ago.
It seems that the inventor
didn’t ask himself how such
a tube stacked up against
the more reliable and more
versatile solid-state devices.

However, if you are fasci-
nated by tubes and vour
soul is responsive to the in-
ventor’'s pulse beat, you
might try to come up with
the tube version of a PNP
transistor. Of course, such
an invention would have
been far more timely before
semiconductors upset the
reign of King Tube. Nonethe-
less, there are still some tube
applications and it still
would be nice to have op-
posite-polarized tubes so
that complementary-sym-
metry circuits could be de-
vised. There would be other
circuitry reasons which
would make “PNP" tubes
welcome. (All tubes ever
constructed or marketed are
analogous to NPN transis-
tors becaue the plate is al-
ways positive relative to the
filament or cathode.)

What you must do is to
emit positrons instead of
electrons and collect these
with a negatively polarized
plate. You have some advan-
tages in your favor; the posi-
tron has been proven to
exist. And it need only en-
dure long enough to make
the transit from its emitter to
the plate. Inasmuch as it will
be moving through a vac-
uum, maybe you can get
enough lifetime out of it to
do the job. Finally, you
won't be belatedly compet-
ing with already-patented
devices. Good luck!

Make Hay While
Silicon is Here!

With mixed feelings of

73 for Radio Amateurs = QOctober, 1985 53



= .

P N ot ol N
NO TUNERS!
e NO RADIALS!
ANTENNAS FROM 160-10 METERS NO COMPROMISE!

Just a few comments from our satisfied customers:

¢ .1 have used your B80/4§ on while stationed in

Guantanamo Bay Cuba ar , . Dept. Of The Navy"’
“On January 11 and 1B I g8 into jaxine ssb contest.
I didm't try for ner I tried for

TLEEL !
— I
.

s total time I

-

. -,
8 a 80 foot mast and that is it. My

mm:a:;y adix
. n friends. I think it's a gupér, tompac
antenna inally come!. KASQWE’

‘““About twc
got it out of tE

e air &

i - x j“ll.

pnght an Isotron .
- : pole. I am really

intrigued by it ar fo! . trying to convince other
stations that it is of h. I worked California when
it was hanging by a ceiling of the shack and

it works even better

ToDr

WHY NOT ENJOY THEIR OPERATING PLEASURE & GIVE US ACALL
WE WILL LOOK FORWARD TO TALKING WITH YOU.

*A0-METER - $52 95 PLUS $3.75 SHIPPING  BO-METER - $63.95 Plus $4 75 Shipping
BO-40 Combination - $110.00 plus $8.50 Shipping
ASK FOR PRICES ON OTHER MODELS
* See review in October 73, 1984

BILAL COMPANY

S.R. 2, Box 62, Dept. 91
Eucha, OK.74342 PH:918-253-4094

= D

PAGCKET RADIO
GCONTROLLER

Now you can get in on the fun in packet radio!
MODEL PKi1

GLB

* Ready 1o operate - wirsd and tested

* Opernies with Voice Transceivers

* Easy 1o lasmn, sty to oparate

* Buill in Packe! Modem snd CW identitication

" Use with g computer, terminal or Telatype
Machine

* Termingt ASCH o BAUDOT. 45 to 5600 Baud

* Radio Link Speeds of 300, 600 or 1200 Baus

" Agtomatically selects AX.25 o VADC-1.

* Ramote Repeater Command Lochouwt

GLB

* Full B atet cperation in AX S H-I
* Ower 30 sy b
* Stores meceived mess2ges lor delayed reading

* Able to display ather cails while connected

* “Block™ and “Transpareni™ modes lor daia files
* Operatas as an unattendad digipesler

* “Beacon” moda.

® Signals avallable lor Teletype Motor Control

* Standard mamory is 4K, expandable to 14K

" 48K RAM avallable on special order

* Can bo customized for LAN's.

* Squelch input lor sharing ol voice channals,

* Call sign, 5510 & VADC # programmed in ROM

SPECIAL PACKAGE DEAL!!!

Amateurs Only

Includes PK1 installed in
cabinet w/cable set & pwr. supply

$22995

(il purch Iy '
Dimensions: 2.3 X 11 X S (inches). purchased separately $241.09)

Power Reguirement” 17 woits DC a1 200 ma

PK1 - FCC CERTIFIED - wired and tested in cabinet $209.95

PKIS - Subassembly board - wired and tested $164.95
PKDOC - Documentation only - Refundable on first PK1
purchase $ 9.95

Please specify Call 5#99!‘:. SSID Number, and Node Number when ordering
Contact GLB for additional info and available options.

We offer a »:umg;eie line of transmitters and receivers strips, presefector
preamps, CWiD'ers & synthesizers for amateur & commercial use.

Request our FREE catalog. MC & Visa welcome.

GLB ELECTRONICS.INC.

151 Commerce Pkwy., Buffalo, NY 14224
7T16-675-6740 9Sto 4

54 73 for Radio Amateurs * Qctober, 1985

nostalgic sadness and tech-
nological enthusiasm, hams,
radio bugs, hobbyists, and
experimenters have watched
the encroachment of semi-
conductor devices on the sa-
cred domain of tubes.
Today, this usurper contin-
ues to relentlessly obsolete
transmitting tubes of ever
higher power and frequency.
What can’t be economically
achieved in any single bipo-
lar or FET output device is
often readily implemented
by various power-combining
techniques. Although we
have not yet heard of cherry-
red collectors or incandes-
cent drains, it must be con-
ceded that rt power
transistors are far from frag-
ile if operated in intelli-
gently-designed circuitry
and if reasonable intelli-
gence is manifested in tune-
up and in operation.

Rather than bemoan the
all-engulfing aspect of our
solid-state era, take joy in
the realization that the sili-

TUBES BOUGHT,

con revolution has been the
tube collector’s best friend.
Tubes that once littered the
landscape like beer bottles
have become emotional
gems and are priced accord-
ingly. At this writing, the
once mundane 99 peanut
tube exchanges ownership
for a non-peanut price—in
the vicinity of twelve bucks.
Its rival, the WD-12, com-
mands fifty dollars if you are
so lucky as to uncover one.
And the asking price of the
O1A, once a glut on the mar-
ket, has recently been mov-
ing up, too. If you can still
acquire any for four dollars,
consider yourself lucky.
More likely, you won’t get
back much change from a
ten-buck bill! Other tubes
have various worths, all de-
pending on how much some
other collector wants it. But,
unlike diamonds, old-tube
prices have been on a steady
ascendancy, Maybe now
would be a fruitful time to
start your collection!
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Give Your Disks a Physical

Are you getting what you pay for? Use this simple technique
to quality-inspect your valuable floppies.

Kenneth S. Kraska
11 Yeager Drive
Cheektowaga NY 14225

recently had difficulty

with my computer’s disk
drive. Fortunately, it only re-
quired cleaning and some
adjustment, and the work
was covered by warranty.
When | picked up my com-
puter, | was asked about the
floppies | used. It so hap-
pens that the brand | used
was not sold by the dealer
who had my disk drive fixed.
Well, the suggestion was
made that | was using the
wrong disks and that the
ones the dealer had were
more appropriate. Over the
next few days | grew more
curious about which disks

were truly better, and | de-
cided to find out for myself
since | have some lab facili-
ties available to me.

Background

My first thought was that
since | knew very little about
disks, | might want to know
what standard they must
comply with, that is, what
sort of quality they must
have. The American Na-
tional Standards Institute
(ANSI) has a standard for
5%-inch floppy disks,
known by the designation
ANSI| X3.82-80. On reviewing
this standard, it became
clear that this spec had only
one quality level. No meth-
od existed for grading disks,
one against another. Discus-

Plane polarized light at 100 x magnification. A well-pol-
ished disk with good oxide distribution.
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sion with some technical
people at a couple of large
software publishers indi-
cated that even within their
industry there isn’t one uni-
versal set of criteria for disk
testing.

| decided that examina-
tion of disk surfaces by mi-
croscope might show details
which would be relevant.
The type of microscope
used was an inverted-stage
metallograph. It has a built-
in light source, so that the
light travels through the op-
tical system to the surface
being examined and is re-
flected back into the micro-
scope to form the optical
image. Also, because the
floppy surface is so polished
that it would produce con-

siderable specular gloss
(highlights and reflections),
polarized light was used to
unmask details. Photos of
the microscope images (pho-
tomicrographs or “micros”)
were taken at various mag-
nifications from 100 x to
1000 % . | examined a num-
ber of brands of unformat-
ted disks right out of the
package, as well as disks
with programs on them
(commercially available)
such as word-processing or
statistics programs. In an ef-
fort to get information on
some of the physical prop-
erties, | measured the sur-
face resistivity of the various
disks. The ANSI standard
specifies a maximum for this
property (5 x 102 Ohms/

Plane polarized light at 100 X magnification. This disk has
many scratches and some ripples. Note the less even distri-
bution of oxides.



square), and | felt that it
would be an indicator of the
relative read/write capabili-
ties of a disk. After all,
Ohm'’s Law should still de-
termine the signal strength
based on the conductivity
(although this is a simplifi-
cation and other factors
should be considered).

Results

The resulting survey
showed significant differ-
ences in both surface-finish
quality and the (coated)
oxide distribution. Further,
the surface resistivity of
disks varies greatly between
brands (and even from one
side to another on some
disks). It turns out that my
word-processing disk had
just about the worst surface
of any of the disks (maybe
that’s why the drive goes
“grunge, grunge, grunge’’
when | use that disk!). The
disks with the best surface
finish and most uniform dis-
tribution had resistivities

square. Disks which were
scratched, rippled, or non-
uniform either had surface
resistivities of around 1 x
106 or very high resistivities
of about 4 x 109 Ohms/
square.

By the way, the designa-
tion Ohms/square is the unit
in the ANSI standard. The
ANSI standard for disks ref-
erences an ASTM (American
Society for Testing and Ma-
terials) specification for sur-
face-resistivity test method,
known by the designation
ASTM D257-78 (re-approved
1983), “Standard Test Meth-
ods for DC Resistance or
Conductance of Insulating
Materials.” It seems that sur-
face resistivity can be con-
sidered physically equal to
the resistance (Ohms) mea-
sured over a gauge length of
one inch. My word-process-
ing program disk had a sur-
face resistivity of about
690,000 Ohms/square. |
guess it has to be so conduc-
tive to make up for the ex-

(otherwise the signal from
the track might be too weak
to read). Also, the oxide par-
ticles aren’t very uniformly
sized.

I've included photomicro-
graphs of two disks and I'm
sure that it’s easy to see why
some disks are noisier (and
more troublesome) than oth-
ers. The disks which are vis-
ually the best are the ones
producing the least trouble
(for myself and some others
| spoke with). On the other
hand, the disks looking
rather like a grating, or a
washboard, are those which
have caused some trouble
(i.e., excessive noise, won't
format, won't run).

Inspecting for Quality

| would suggest that to ex-
amine your own disks it is
adequate to have a 50 x
magnifier. These are ob-
tained without much diffi-
culty or expense, and the
level of magnification is
minimally suitable to reveal

suring surface resistivity is
done easily. Use a digital
multimeter (which has a
range of a couple of meg-
ohms). Rig a parallel resis-
tor (at least one megohm) to
the contacts going to the
disk surface. Using the rule
for parallel resistances will
provide the resistance, and
therefore the resistivity, of
the disk surface. Of course,
a Wheatstone bridge may
also be used. | was appre-
hensive of measuring sur-
face resistivity of a disk
which contained a program,
because | wondered if some
sectors might be damaged
(good-bye, program!), but so
far this has not happened.
Be mindful of this possibility
with disks containing pro-
grams.

If you examine a disk by
the methods just mentioned,
and very few if any
scratches or ripples are
found, and the resistivity is
around 2 x 108 to 2 x 109
Ohms/square, then the disk

around 1 x 109 Ohms/ traordinarily unevensurface the disk surface. Also, mea- should be OK. R
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with each order. Pruning Instructions E COD [ Check Money Order ;
E To ORDER or request free catalog call E
Get “perfect dipole” (low SWR) operation on both bands, plus “second : 1-800-523-0027 E
resocnance’ operation on 10, 15 and 20 meters. Complete instructions .
result in quick, accurate installation and prun- E HWH'L:;I:I:EAI:JH:;Lif:pi :uf:EciLmn i
_ ing to low operating SWR. % orcall collect 315-437-3953, 8-5 EST |
ot il Every component in the 40/80 meter kitis E
AEREl an old line, reliable UNADILLA product, time- E 1 week delivery for credit card & C.O.D., .
' tested with hams for at least 15 years! j 2 weoks 1o persofial ghech, ;
T s FREE catalog describes a complete line of isu DAY MONEY BACK GUAHANTEEE
VS baluns, remote antenna relays and antenna | ..qiameycoliniine :
y s SN traps in the 10—60 meter band. ! Division of Microwave Filter Co,, Inc. ;
One River ! 6743 Kinne St., E. Syracuse, N.Y. 13057 7310
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Individual (noncommercial) ...........
0 11701 0] L] AT S S P

ARTER N’ BUY

....................... 25¢ perword
....................... 60¢ perword

Prepayment by check or money order is required with your ad. No discounts or
commissions are available. 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 positions 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 payable to 73 Magazine and send to: Ross Kenyon, Advertising
Department, 73 Magazine, B0 Pine Street, Paterborough NH 03458

MOBILE IGNITION SHIELDING. Free litera-
ture. Estes Engineering, 930 Marine Drive,
Port Angeles WA 98362. BNBOO6

MILITARY TECHNICAL MANUALS for old
and obsolete equipment. 60-page catalog,
$3.00. Military Technical Manual Service,
2266 Senasac Ave., Long Beach CA 90815.
BNBO45

QSLS to order. Variety of styles, colors,
card stock. WABPD QSLs, PO Drawer DX,
Cordova SC 29039. BNB260

THE DX'ERS MAGAZINE. Up-to-date, in-
formative, interesting. Compiled 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

COCO OWNERS—Free software and hard-
ware brochure. CoCoNuts, POB 9866, San
Jose CA 95157-0866. BNB265

CASH PAID for traffic/speed radar equip-
ment. Write or call: Brian R. Esterman, PO
Box 8141, Northfield IL 60093; (312)
251-8901. BNB271

$555% 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 B30119, Richardson TX 75083;
(214)-690-1102. BNB289

FIND OUT what else you can hear on your
general-coverage transceiver or receiver.
Join a shortwave radio listening club.
Complete information on major MNorth
American clubs and sample newsletter,

OWLS - HAMS

CALL TODAY FOR ALL
YOUR RADIO NEEDS

$1.00. Association of North American
Radio Clubs, 1500 Bunbury Drive, Whittier
CA 90601. BNB310

INDIVIDUAL PHOTOFACT FOLDERS: #1
to #1400, $3.00 postpaid. AJL, 414 Chest-
nut Lane, East Meadow NY 11554. BNB312

CX7 REPAIRS. Mark Mandelkern, 2315
Derby St., Berkeley CA 94705; {415)-
549-9210. BNB320

IMRA—International Mission Radio Asso-
ciation. Forty countries, B00O members.
Assists missionaries with egquipment
loaned, weekday net. 14.280 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

ELECTRON TUBES: receiving, transmit-
ting, microwave...all types available.
Large inventory means next-day shipment
In most cases. Dally Electronics, PO Box
5029, Compton CA 90224, (213)-774-1255.
BNB330

WANTED; radios, tubes, pre-18389 for my
collection. Howard Stone, HCR-3, Box 418,
Deer River MN 56636. BNB332

HAM TRADER YELLOW SHEETS, in our
24th year. Buy, swap, sell ham-radio gear.
Published twice a month. Ads gquickly cir-
culate—no long wait for results. SASE for
sample copy. $10.00 for one year (24 is-
sues). PO Box 356, Wheaton IL 60189
BNB335

WARC for FT-101/901
WELCOME TO 12 METERS!

Add all three WARC Bands to your FT-101
Increases Resale Value of your Rig.

COMMODORE Authorized Service Center,
24-hr. service: WAZ2AJQ, 303 5. Vermont
Ave., Royal Oak M| 4B067; (313)-399-3990.
BNB337

RADIO TRANSCRIPTION DISCS WANT-
ED. Any size, speed. WTFIZ, Box 724—
WG, Redmond WA 88073-0724. BNB347

CABLE CONVERTERS. Lowest price.
Dealer inquiries accepted. Quantity dis-
counts. Free catalog. P.G. Video Corp., 61
Gatchell St., Dept. 73, Buffalo NY 14212
BNB349

MOVING TO CENTRAL FLORIDA? Beauti-
ful QTH, minutes from Disney World, 2,700
air-conditioned square feet, lovely half-
acre wooded lot, prestigious neighbor-
hood. Three bedrooms, two baths, fire-
place, sophisticated ham shack, game
room, screened porch, sun deck, separate
matching 600-square-foot utility building
(ideal for workshop or in-law suite). Fur-
nishings possible. Includes 160" Rohn 45G
construction tower, Wilson S-element
monobanders {10, 15, and 20 meters), in-
verted-V dipoles (40 and B0 meters), 13’
Earth-station satellite system. Many other
amenities. Superlative QTH for retiring ra-
dio amateur. $175,000, terms negotiable.
For information, pictures, etc., call Don
W4JTK, (305)-298-3116, or write (address
OK in Callbook). (Moving to $300,000 home
next door!) BNB355

NEW! CW WORD-COPYING COURSE
Easy to learn. Complete. QSO-Trainer "
code course. Send $16.95 (Indiana add
$0.85). Money-back, satisfaction guaran-
tee (less $2.00 shipping and handling).
Business-size SASE gets free information.
AVC Innovations, Inc., Department 7C2,
PO Box 20491, Indianapolis IN 46220-0491.
BNB371

TRICK OR TREAT! No candy or apples but
your unwanted equipment sure would be
appreciated by the crew learning English
through amateur radio at Junior High
School 22 on Manhattan's Lower East
Side. Send it today, feel better tomorrow,
and get the tax advantage for 1985. Con-
tact WB2JKJ. BNBa72

SELLING: TS5-8305, Morse keyboard,
EV664 mike, Turner mike, Gentec dummy,
Mosely beam. Box 623, CGoventry Rl 02816,
BNB373

SATELLITE-TRACKING programs for the
Commodore 64. Hi-res graphics program
for antenna angles and ground track.
$19.95 postpaid for disk and manual. In-
cludes program for tracking two satellites
in real time. David Eagle, 7952 W, Quarto

USA

MADE IN

« Covers 100 MHz to 199.999 MHz in 1 kHz steps with

Dr.. Littleton CO 80123; (303)-972-4020.
BNB374

LET THE WORLD KNOW what you would
really rather be doing! Get your "I'd rather
be DXing" bumper sticker with amateur ra-
dio written down the sides. Red and black,
vinyl, and removable so it won't hurt your
car. $2.00 plus 50¢ postage to: Bumper
Sticker, PO Box 6349, Evansville IN 47712.
BNB375

MOBILE PACKET RADIO—operate your
TAPR or Heath TNC from 11-14 V de¢ for
emeargancy or mobile operation. No TNG
modifications required! Info for an SASE
or complete kit $20.00. Gary Field
WA1GRC, 5 Pluff Ave., N. Reading MA
01864. BNB376

WANTED: Regency XL2000, 10-channel
148-162-MHz transceiver, or Wilson
WH2510. Also 1702A EPROMs. PO Box
929, Blacksburg VA 24060-0929; (703)-382-
4458. BNB377

HI-MOUND keying mechanisms now avall-
able! Finest and most extensive line of
hand keys, mobile keys, and iambic pad-
dies. Write for free catalog. Skywave Ra-
dio Systems, Box Q-1, 943 Boblett, Blaine
WA 88230. BNB378

WANTED: Kenwood TR-T625. Royce N.
Sawyer, 547 Boston Post Rd. #71, Marl-
borough MA 01752. BNB379

TR-7 USERS—NB-7 noise blanker, new,
$65 ppd. SL-300 CW fitter, new, $50 ppd.
HS-75 headset by Drake, new, $14 ppd.
Tony Musero K3UKW, (215)-271-8888.
BNB3BO

BURGLAR ALARMS . . .booming business.
Get in now. Business/residential systems
easily learned. Starting information $2.00.
Dynamic Security, PO Box 1456-GH, Grand
Rapids M| 49501. BNB381

NEW PATENTED ANTENNA invention de-
sign delivers 30 dB gain when compared
to a dipole. Warks on all bands, 160
through 10 meters, including the new
WARC bands. Total parts cost under $10.
For complete construction manual, send
only $20 postpaid to: R. Christie, 215-28
Spencer Ave., Queens Village NY 11427,
BNB382

CABLE TV CONVERTERS and equipment.
Plans and parts. Bulld or buy. Free infor-
mation. C & D Electronics, 626 Flowerdale,
Dept. 73, Ferndale M| 48220. BNB383

QSL CARDS: 50/$5.00 or 100/%8.00, post-
paid. For a sample send an SASE to Ken-
neth Hand WB2EUF, Box 708, East Hamp-
ton NY 11397. BNB384

SYNTHESIZED

SIGNAL GENERATOR

MODEL
SG-100F
$429.95
delivered

Includes all crystals, relays, wire, efc.
Tested, fool-proof design for all but "ZD

FT-101 3-band WARC Kit.....................525
FT-901 30M Only WARC Kit .................510

Shipping: $3, Air 5 (US & Canada), $10 Elsewhere
Order by mail or phone. VISA/MC or COD Accepted.

GO FOX TANGO - TO BE SURE!

FOX TANGO CORPORATION
Box 15944 H, W. Paim Beach, FL 33416

(305) 683-9587

thumbwheel dial = Accuracy +/- 1 part per 10 mil-
lion at all frequencies # Internal FM adjustable from
0 to 100 kHz at a 1 kHz rate » External FM input ac-
cepts tones or voice = Spurs and noise at least 60 dB
below carrier * Output adjustable from 5500 mV at
50 Ohms » Operates on 12 Vdc @ ¥z Amp « Available
for immediate delivery = $429.95 delivered « Add-on
accessories available to extend freg range, add infi-
nite resolution, AM, and a precision 120 dB attenua-

tor = Call or write for details » Phone in your order as
fast COD shipment.

VANGUARD LABS

196-23 Jamaica Ave., Hollis, NY 11423
Phone: (718) 488-2720 Mon.-Thurs.

lIOCT 0 B E R SPE C I A L - E Installs easily; detailed instructions.
KANTRONICS -

PACKET TERMINAL
$195.00

HARDIN ELECTRONICS

9635 EAST ROSEDALE
FT. WORTH. TX. 76112

(817) 496-9000
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£pecu£_ EVENTS

Listings in this column are provided free of
charge on a space-avallable basis. The fol-
lowing information should be included in
every announcement: sponsor, event, date,
time, place, city, state, admission charge (if
any), features, talk-in frequencies, and the
name of whom fo contact for further informa-
fion. Announcements must be received by
73 Magazine by the first of the month, two
months prior fo the month in which the event

LOUISVILLE KY
OCT 4-6

The 1985 National ARRL Convention
will be held on October 4-6, 1985, at the
Kentucky Fair and Exposition Center (Exit
12 off of 1-264), Louisville, Kentucky. Ad-
mission is $5.00 in advance and $6.00 at
the door (12 and under are free). Features
Include a 200,000-square-foot indoor ex-
hibitors' and flea-market area, ARRL fo-
rums, packet radio, AMSAT, FCC, National
Weather Service, and alternate activities.
For more information, contact the Greater
Louisville Hamfest Association, PO Box
34444, Louisville KY 40232; (502)-368-6657.

L !

""" TORRINGTON CT

\”“s- ) OCT 5

" The TQ Radio Club of Torrington will

J hold its annual flea market on Saturday,

|I’Irl

October 5, 1985, from 9:00 am to 3:00 pm,
at the East Albert Street Recreation Build-
ing, Torrington CT. Admission is $1.00.
Tailgating space is $5.00 and dealer tables
are $7.00 each. Talk-in on 146.955. For
more information, contact Donald Taylor

. KA1GKJ, PO Box 455, Watertown CT

'-.

06795,

SYRACUSE NY
OCT 5

The Radio Amateurs of Greater Syra-
cuse are pleased to announce the 30th
RAGS Hamfest to be held on Saturday,
October 5, 1985, at the New York State
Fairgrounds off Route 680, one mile east
of Thruway Exit 39. Hours are 9:00 am to
6:00 pm, with flea-market setup beginning
at 7:30 am. Rental for a large table in the
indoor flea market is $6.00, and outdoor
tailgating will cost $3.00. Features include
VE exams (pre-registration required), an
ARRL forum, and free parking. Admission
is $3.00. Talk-in on 146.31/.91 and 147.90/
.30, For further information, contact Viv
Douglas WA2PUU or Ed Swatlowski
WAZURK at PO Box 88, Liverpool NY
13088.

DEERFIELD NH
OCT 5

The Hosstraders will hold their annual
fall tailgate swapfest on Saturday, Octo-
ber 5, 1985, at the Deerfield NH Fair-
grounds., Admission is $2.00 per person,
sellers Included. Profits will benefit the
Shriners' Boston Burn Center. Talk-in on
146.52 and 146.40/147.00. For further infor-
mation, send an SASE to Norm Blake
WA1IVE, RFD Box 57, West Baldwin ME

04091,

WARRINGTON PA
OCT 5-6

The Pack Rats of the Mt. Airy VHF ARC
cordially invite all amateurs and friends to
the 9th annual Mid-Atlantic VHF Confer-
ence on Saturday, October 5, 1985, at the

“When You Buy, Say 73"

[

|

wWarrington Motor Lodge, Route 611, War-
rington PA, and our 14th Pack Rat Hama-
rama on Sunday, October 6, 1985, at the
Bucks County Drive-in Theater, Route 611,
Warrington PA. Admission to the flea mar-
ket is $5.00, with selling spaces $8.00
each. The gates will open at 6:00 am. Ad-
vance registration for the Conference is
$4.00. For further information, write to
Hamarama 85, PO Box 311, Southampton
PA 18966, or call Lee A, Cohen K3MXM at
(215)-635-4942.

It”n "\1'
,k“‘x‘x YONKERS NY
— OCT 6
/ Tha Yonkers Amateur Radio Club will

sponsor its Electronics Fair and Giant
Flea Market at the Yonkers Municipal
Parking Garage, corner of Nepperhan Av-
anue and New Main Street, Yonkers NY, on
Sunday, October 6, 1985, from 9:00 am to
4:00 pm, rain or shine. Admission will be
$3.00 per person, with children under 12
free. For sellers, parking spaces will be
$7.00; bring tables. There wiil be live dem-
onstrations all day long, including ama-
teur radio, computers, mini-theater,
satellite TV, CB radio, etc., and a giant
auction at 2:00 pm. There will be unlimited
free coffee all day, plus free parking. For
more information, call (914)-969-1053.

H-'-_'_‘___,ﬁ

COLUMBIA MD
OCT &

The Columbia Amateur Radio Associa-
tion will hold its 9th annual hamfest at the
Howard County Fairgrounds (15 miles
west of Baltimore, just off |-70 on Route
144, 1 mile west of Route 32) on Sunday,
October 6, 1985, from 8:00 am to 3:30 pm.
Admission is $3.00 (spouses and children
are freg). Outdoor tailgating will be $5.00;
tables $6.00. Fee for indoor tallgating will
be $6.00 if received by September 30 and
$8.00 after September 30. Food will be
available. Talk-in on 147.735/.135 and
146.52. For table reservations or informa-
tion, write Mike Vore W3CCV, 9098 Lamp-
skin Lane, Columbia MD 21045; (301)-992-
4953,

WEST LIBERTY IA
OCT 6

The Muscatine Amateur Radio Club and
the lowa City Amateur Radio Club will co-
sponsor the Southeast lowa Hamfest on
sunday, October 6, 1985. Doors open at
7:00 am at the West Liberty Fairgmunds in
West Liberty IA. There is an indoor and
outdoor flea market. ARRL/VEC exams
will start at noon; pre-registration is sug-
gested, as walk-ins will be accepted on a
space-available basis. Talk-in is on 146.25/
.B5 and 146.52. For further information,
contact Tom Kramer KEQY, 805 Leroy
Street, Muscatine |A 52761; (319)-264-3259.

SPRINGFIELD OH
OCT 6

The Independent Radio Association of
Springfield OH will hold the 1985 Spring-
field Hamfest and Computer Expo on Sun-
day, October 6, 1985, from 8:00 am to 4:00
pm, at the Clark County Fairgrounds In
Springfield OH. Admission is $2.00 in ad-
vance, or $3.00 at the door. For further in-
formation, call Ric Walsh WDBMSJ at
(513)-322-8263, or write the Indepandent
Radio Association, PO Box 523, Spring-
field OH 45501.

CORPORATION

A HERBACH & RADEMAN COMPANY
401 EAST ERIE AVENUE PHILADELPHIA, PA 19134

Phone your orders to: 1-215-426-1708
For mail orders: Checks, Master Card and Visa accepted

(PA & NJ residents add 6% sales tax) I
ALLITEMS WARRANTED ‘ VISAE \ -I
Call for our free catalog: 215-426-1708
or write to: 401 E. Erie Ave., Philadelphia, PA 19134
TELEPHONE & ITTY INTERFACE MODEM

Anderson Jacobson DAA Modem Model DC230
with A-36 Telephone Audio Coupler
20 mA Current Loop Connection

Rated 300 BAUD originate only, half

or full duplex, DAA level adjustable 0

to =3, —4to—86, —710—10. Operates

on 115 VAC, 50/60 Hz, v A. FSK [ &
oscillator sends 1070 Hz space & (1% SsSe

1270 Hz mark. Receives 2025 Hz & Y-t

2225 Hz mark. Connection sheet supplied. Removed from

equipment, excellent condition, guaranteed. Shipping & Handling $2.50

nen

ol i i il et

bl i $22.50
S e — | CONSOLE
“ Mt S CABINET N\
FOR KSR28
iy i TELETYPEWRITER (
' All metal cabinet

(wired for 115 VAC)
with lift top access|
cover, mounting brack- |
ets. copylight system §
and margin indicator
lamp tor teleprinter,
Size, 20 wide x 23
deep x 387 high O/A,
New. Inoriginal cartons. Shipped
via Motor Freight Collect. Shpg Wt, 70 1bs,

Har:ST22K746 $19.50

“COOLING FAN

100 CFM, 115/60 impedance
protected motor. 4'1/16" 5q. x |
1% "thick. Removed from equip-
ment, excellentcondition. Ship-
ping & Handling $2.00.

STI9K393_____ §7.50

AMATEURTELEVISION

NEW 70 CM ATV TRANSCEIVER
ALL YOU NEED IN ONE BOX

$299 delivered
TC70-1

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

® WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? The TC70-1s
downconverter outputs to any TV on ch 3 for receiving. 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 £ 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 Shutlle
audio and video if you have a TVRO, repeat SSTV or RTTY, Weather Radar, do
public service events 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 ($119) or 50

($189) watts pep for greater DX.

® FEATURES: Small 7x7x2.5% Push to Look (PTL) T/R switching. GaAsfet
downconverter tunes whole 420-450 mHz band. Two switch 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 $15) selected
crystal controlled frequencies. 439.25, 434.0, or 426.25 mHz.

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 licensed Tech class or higher
amateurs, verifiable in 1985 call book or copy of new license.

2522 Paxson Lane
Arcadia CA 91006

(8B18) 447-4565 m-f Bam-6pm pst.

P.C. ELECTRONICS

Tom WE0ORG Maryann WBEBYSS
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ST. CHARLES MO
OCT 11-12

The 5t. Charles Missouri ARC will oper-
ate WBQHSI on Friday and Saturday, Oc-
tober 11 and 12, 1985, at Frontier Park, 10
commemeorate Discover St. Charles Days
and the Boy Scout 75th Anniversary Camp-
oree. Operation will be on 7.235 and
14.235. Other bands will also be worked it
open. A commemorative certificate will be
available for an SASE sent to St. Charles
ARC, PO Box 1429, St. Charles MO 83301.

ST. PETERSBURG FL
OCT 12-13

The Florida Gulf Coast Amateur Radio
Council, Inc., will sponsor the 10th annual
ARRL Suncoast Convention on Saturday
and Sunday, October 12 and 13, 1985, at

— o —— T T —— T — " — == mm——

The ean Little Kit

7 screwdriver sizes, adjustable wrench. 2 pair pliers,
wire stripper, knife, alignment lool, stainless ruie, hex
key set, scissors, 2 flexible files, burnisher, soldering
iron, solder aid, coil of solder, and desoldering braid.
Highest quality padded zipper case measures approxi-
mately 6 x 9 x 1-3/4" inside. Send check or money
order, or charge VISA or MASTERCARD. We pay the
shipping charges. Guaranteed satisfaction. Free tool

catalog on reguest.
Order JTK-6 $88.00

Jensen Tools Inc.

Dept. 158 7815 S. 46th St.
Phoenix, AZ 85044-5399 (602) 968-6231

e ROM-116
e RTTY-CW

e TRS-80 MOD IlII/IV
*Trademark of Tondy Corp.

(206)653-9596

THE MARTIN CO.
P.0. BOX 982 MARYSVILLE, WA 98270

=
et

Free
Catalog

experimenting with electronics.

by phone or mail-

In a hurry fo receive your catalog?
Call 800-225-5370

Contact East, Inc.
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: This 24-piece kit of computer/electronic tools includes
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Catalog is packed with thousands of hard-
to-find tools, test equipment, and technical
supplies for repairing, maintaining and

Products are shown in full color and de-
scribed in detail with pricing. Easy ordering

In Massachusetts call (617) 682-2000

335 Willow Street So., No. Andover, MA 01845

the National Guard Armory In St. Peters-
burg FL. There will be a QCWA luncheon
on Saturday, a luau on Saturday night, and
a ladies' luncheon on Sunday. A special
feature will be a demonstration of packet
radio. Amateur examinations will be given
on Saturday morning. Tickets are $3.00 in
advance and $4.00 at the door. Hotel
rooms are $34.00. Make all requests for
tickets and hotel rooms to FGCARC, 1556
56th Ave. N., St. Petersburg FL 33703.

CONDORDIA KS
OCT 12-13

The Kansas State ARRL and MARS con-

vention will be held at Concordia KS on
Saturday and Sunday, October 12-13,
1985, at the Cloud County Community Col-
lege. On Saturday, October 12, the State
MARS meeting registration will begin at
11:00 am. ARRL VEC examination registra-
tion will begin at 10:00 am. There will be
exhibits, forums, and a banquet (limited
seating). Banquet tickets are $9.50 each in
advance. Registration is $3.00; there will
be free flea-market tables. For more infor-
mation and VEC exam registration, con-
tact Wendell Wilson WOTQ, 717 2nd
Avenue Box 462, Concordia KS 66901;
(913)-243-2872.

Florida Phome (S04} 673-4066

AUTHORIZED KENWOOD
ICOM RADIO DEALER

H. L. HEASTER, INC., 203 Buckhannon Pike, Clarksburg, W. VA 26301
Clarksburg Phone (304) 624-5485 or W VA Tol-Free 1-800-352 3177

Harold Heaster, KEAROHY, 91 Ridgefleld Placa, Ormond Beach, Fla 33074

We sell all brands of amateur radios, amplifigrs, antennas,; towers, elc.
Call us for a quotation for your needs, we guarantes lo save your maneyl

PARAMUS NJ
OCT 13

The Bargen ARA will be holding a Swap
and Sell on Sunday, October 13, 1885,
from 8:00 am till 4:00 pm, at the Bergen
Community College, 400 Paramus Rd., Pa-
ramus NJ. Bring your own tables. Amateur
license examinations will be given. Admis-
sion for sellers is $5.00; for buyers, free.
Talk-in on 147.79/.19 and 146,52, For more
information, contact Jim Greer KK2U, 444
Berkshire Road, Ridgewood NJ 07450,
(201)-445-2855, nights only.

LANSING MI
OCT 13

The Central Michigan Amateur Radio
Club and the Lansing Civil Defense Re-
peater Association will sponsor Ham Fair

tion
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WIRELESS REMOTE CONTROL EXTENSIOMN S5YSTEM

ATRALINK o, =7

Control your TYRO, YCR, or CABLE
TV from Any Room!

Works on most infrared controlled devices.

Immediate Shipping — Wholesale & Retail

“Ham Hotline”
The Proven Moneymaker

The "Ham Hotline™ is a complete list-
ing ol novice amateur radio operators
and those who have just renewed or
modified their FCC
ham enthusiasts have proven to be ex-
cellent prospects lor radio equipment,
accessories and publications.

The Hotline is updated every o
weeks with an average of 8,000 list-
ings each month. We'll even guaran-
tee 98% deliverability!

Target your sales efforts to your
most likely buyers. Call DCC Data Ser-
vice today and begin your subscrip-
to the
proven money malker.

licenses. These

“Ham Hotline”. . . the

DCC Data Service

19490 M Street, KW, buite bl

Washington, D.C. 20036
Toll-free 1-800-431-2577
In DO & AK 202-452-1419

“ Quality Microwave TV Antennas

Multi-Channel 1.9 to 2.7 GHz
. 40dB Gain True Parabolic 20 Inch Dish

Complete System 584.95 (Shipping incl.)
Dealerships, Oty. Pricing, Replacement Parls

Phillips-Tech Electronics
P.0. Box 34772 « Phoenix, AZ 85087
[(602) B47-7700  ($3.00 Credit all phone orders!|

WARRANTY MasterCard = Visza » CO0:

INCLUDES:

warae and hardware

ham shack

packe! radio revoiulion

interdace

shipping and handling.

the aquthor of Command Post, Micto-Wave Radio and

Gateway to the World, @SKY Publishing announces
THE COMMODORE HAM'S COMPANION.

& Over B0 sources for Commodore amateur radio soll-

® A bibliography of over 40 magazine articles and
reviews about using Commodore machines in the

® How fo use your Commodore computer o join the

®* Where o lind specialized programs for such things as
slow scan television, salellite tracking and more

* How to realize a dramatic increase in speed withoul
learming machine language programming

* Why the Commodore machines are the easles! lo

14 chapters / 160-page paperback

Price: 515.95 + 52.50 First Class

Mastercard and Visa accepted

MERRIMAC

SATELLITE 6084932291

Wissser | @ e EG® | 8INFO LFETIME
./ g . EVERY

@@ﬂlw@ﬁ COMMODORE HAM

mmgﬂ NEEDS A COMPANION!

*“*«?;___lx_ ) /" From JIM GRUBBS, K9EL

PUBLISHING
P.O. Box 3042 = Springtield, IL 42708
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US.A,.

Mexico, Canada .
Foreign ..
(U.5. tunds only)

Permanent (U.5, Suhscripiinn} .
Sample Copy

CHET LAMBEHT WdWDH
1704 Sam Drive » B1rmmgham, AL 35235

--------------

——— s

“wreceived my moneys worth with just one
issue.,,"

—J. Trenbick
“..always stop to read CTM. even though

most other magazines | receive {and write for)
only gel cursory examination...”

—Fred Blechman, K6UGT

-515.00 lor 1 year

: ST R YA
535 ﬂﬂIIandI $55.00(air)

.$100.00
.$3.50

(205) 854-0271




85 on Sunday, October 13, 1885, from 8:00
am to 3:00 pm, at the Michigan National
Guard Armory, 2500 5. Washington Ave-
nue, Lansing MI. Admission will be $3.00:
tables will be $.75/foot. FCC examinations
will be offered at 1:00 pm with registration
for examinations by September 13. Talk-in
frequencies are 145.390 and 146.940, Ad-
ditional information and reservations can
be arranged with Rowena Elrod KABOBS,
111 Lancelot Place, Lansing M| 48906;
(917)-482-9650.

LIMA OH
OCT 13

The Lima Hamfest will be held at the Al-
len County Fairgrounds, Lima OH, on Sun-
day, October 13, 1985. Directions: one mile
east of |-75, Exit 125A, on Route 309 and
Route 117. Advance tickets are £3.00;
$3.50 at the door. Tables are $6.00; half ta-
bles $3.50. For reservations, send an SASE
and check to NOARC, PO Box 211, Lima
OH 45802, License exams will be given.
For exam information, contact NCBF at
the above address.

WAUKESHA WI
OCT 13

The Kettle Moraine RAC will sponsor its
annual ham/computer/video fest at the
Waukesha Expo Center, Highways F & FT,
Waukesha WI, on October 13, 1985. Tick-
els are $2.50 In advance and $3.00 at the
door. Tables are $3.00 for each 4 feet of
length. All facilities are indoors, so the
event will be held rain or shine, beginning
at B:00 am. For reservations, send a check
payable to KMRA Club to Kettle Moraine
RAC, PO Box 411, Waukesha WI! 53187.

_SATEL

SUNBELT AG EXPO
OCT 15-17

The Colquitt County Ham Radio Society
will operate club station WD4KOW from
the site of the eighth annual Sunbelt Agri-
cultural Exposition on Tuesday through
Thursday, October 15-17, 1985, from 2:00
am to 5:00 pm daily. The Sunbelt Expo is
held each year at Spence Field Air Base,
located near Moultrie GA, and is the larg-
est agricultural show in the south. Opera-
tions are in the General portion of the HF
bands. Members will also be listening for
visiting hams on 146.19/.79. A special QSL
card is available. Send an SASE to PO Box
813, Moultrie GA 31776.

CHELSEA MA
OCT 186

The Chelsea Civil Defense Office is
sponsoring classes beginning on October
16, 1985, for those interested in obtaining
a Novice, Technician, or General amateur-
radio license. Both electronic theory and
Morse code will be taught. There is a small
charge covering the cost of materials. For
more information, contact Frank Masuccl,
136 Grove Street, Chelsea MA 02150.
Please include your telephone number.

GRAY TN
OCT 19

The Johnson City and Kingsport Ama-
teur Radio Clubs are sponsoring their
Fifth Annual Tri-Cities Hamfest on Satur-
day, October 19, 1985, at the Appalachian
Fairgrounds, Gray TN, located five miles
south of 1-81 on Highway 23. Features will
include a fiea market, forums, dealers,

LITES

TEVE'S P.O. Box 1924

Beaverton, Oregon 97075
KYLINE (503) 292-9399
URPLUS VISA - MASTERCARD

Specializing in Commercial, Industrial, and Military Surplus Electronics . . .
Component Parts, Subassemblies, Computer P.C. Boards, Systems and
Equipment of all kinds. New and Used . . . Most with documentation. High
Tech Computers, Interface Parts. and Periferals. IC's by the Chip or Tube
(new). Components by the foot. From Racks to Resistors, Teletypes to Tran-
sistors or Tubes, ASCIl Keyboards to Computer P.C. Boards with
Schematics. Send SASE for full listings and prices. We take requests for
special items. It never hurts to ask! Our inventory covers items from DC to
hight.

- e =

Special: Fully encoded ASCII Parallel Keyboard made by cherry tor Tektromix

4010 Graphics Terminal with complete schematic . . .
NEW .. $23.88each . . . Order #¥TEK-4010

Surplus: Attention Tumex- 1000 and Sinclair ZX-81 users; 48 Key Unencoded

Keyboard from Texas Instruments T1-99 Computer with Schematic . .
NEW . . . 3999 each . . . Order #T1-99

T1-99 Keyboard with 5Schematic and complete information to connect to
Timex/Sinclair . . .

NEW .. 31495each . . . Order #T1-199Z7ZX

All Prices FOB Portland, OR. All items are of limited quantity. All orders
subject to stock on hand. All items sold New or Used AS IS. Refunds are
prompt on out of stock orders, Minimum Order $5.00. $3.00 Handling fee
on all orders. Canadian orders add $5.00 extra and remit in US. Funds

please.

USING THE AO-10
APOGEE PREDICTIONS

Apogee pradictions for the month of October are provided for three sections of the
United States: Washington DC at 39N 77/W, 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, contact AMSAT at PO Box 27, Washington DC 20044,

WASH KANSAS CALIF

ORBIT DAY TIME AZ  EL AZ: EL AZ: EL
2060 1 0400 S L3 24 154 16
2062 2 0300 oA ()23 160 22 135 11
2064 3 0300 Lt o 22 155 8 131 6
20066 4 0200 162 21 144 15 s 0
20068 3 0200 1570 48 140 10

2070 B 0100 146 14 131 3

2072 7 0000 136 9

2074 i 2300 Ay 4

2079 10 1000 235 (8]
2081 11 0900 22 ¥
2083 12 08900 221 9
2085 13 0800 234 0 o U ¥
2087 14 0700 226 i 202 " 20
2089 I3 0600 ¥ 5 s 3 it S G 4] 23
2091 4] 0600 220 3 211 14 1854 22
2093 L7 0500 18 12 2 BN b
2095 18 0400 208 17 190 22 160 21
2097 19 0400 22 18 es 2 i I B
20589 20 0300 191 2] b7l 21 145, 14
2101 23 0200 Lha . ZE 160 20 135 9
2103 22 0200 173 20 155, 18 132 4
fa Wi B 23 0100 el 1Y 144 12

2100 24 0000 150 16 %0 7

2109 24 2300 | B B R 126 1

a5 B i 2300 136 7

“HH TR 26 2200 128 |

2118 29 0800 230 4
2120 30 D800 2243 6
ol B 34 0700 216 13
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WORK THE U.H.F. BANDS

Add a transverter or converter to your existing 10m, 6m or 2m equipments.

Choose from the largest selecnion of modules available for DX, OSCAR,

EME, ATV
TRANSVERTERS MMT oll-28 $20-30
MMT 144-28 $189.95
MMT 432-28 (S) $279.95
MMT 439-ATV $349.95

MMT 1296-144 $329.95

OTHER MODELS AVAILABLE
write [or details

POWER AMPLIFIERS
all models include RF VOX & Low Noise RX Pre-Ampl.
(no pre-amp in MM1.432-100)

2 Meters: 1OW output MMLI44-100-15  IWor3Win  $240.95
LW output  MML144-100-5  10W input $209.95
S0W output - MML144-50-S HIW input $149.95
30W output MML 144-30-15 IWor3Win $109.95
432 MHz: [OOW output . MMLA432- 1{H) LI TR $379.95
SW output  MML432-50 HOW inpaut $189.95
30W outpur - MML432-30-18  IWor3Win  $219.95
1265 12596 MHz: Coming soon. Waltch for details.
ANTENNAS
1296-LY $49.95
10XY-2M $69.95
70 em/MBM 28 $39.95
i : 70/MBM 48
70 cm/MBM 48 $64.95 .
70 em/MBM 88 $94.95 Send 44¢ stamps for full details

of our VHF/UHF items.

Pre-selector filters Pre-amplifiers Antennas
Low-pass filters  Transverters  Crystal Filters
Varactor tinplers  Converters '

Spectrum International, Inc. :m

Post Office Box 10845 e
Concord, Mass. 01742 USA
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and RV hookups, Talk-in Is on 146.37/.97
and 147 .871.27. For turther information,
write Tri-Cities Hamfest, PO Box 3682
CRS, Johnson City TN 37601,

OPELIKAJAUBURN AL
OCT 19

The Society for the Promotion of Ama-
teur Radio Communications will sponsor
its first annual swap meetl and packet ex-
hibit at the Lee County Fairgrounds on US
431 just north of the US 29 junction, from
10:00 am to 5:00 pm. Space Is $5.00 per ve-
hicle in advance, $7.00 at the gate. Admis-
sion is $1.00, There is free parking, and
refreshments are available. Talk-in on
147.06/.66. To make reservations, contact
Ray Dodge, PO Box 2423, Opelika AL
36803-2423; (205)-745-2838.

MANCHACA TX
OCT 19

The Austin Amateur Radio Club will
sponsor its fall swapfest on Saturday, Oc-
tober 19, 1985, from 8:00 am to 1:00 pm, at
the Manchaca Fire Hall, Manchaca TX (lo-
cated on Farm Road 1626, west of IH-35).
Admission is free. A limited number of in-
door tables will be available for $2.00
aach. Refreshments will be avallable.
Dealers are welcome. Talk-in on 146.19/.79
or 146.34/.94. For more information, please
contact Jim Strohm KASUXC, 1743 Cricket
Hollow Drive, Auslin TX T8758; (512)-837-
5423 or (512)-837-4352. Send an SASE fora
map.

BAR-B-QSL
OCT 26

The Healing Springs Mountain VHF
Sociely, Inc., will operate special-event
station WD4BBO atl the second annual
Lexington {NC) Barbecue Festival on Oc-
tober 26, 1985, from 1300 UTC to 2100 UTC,
on 40, 20, and 15 meters. Phone activity
will be 25 kHz up from edge of the General-
class bands. Novice activity will be on
7125 kHz, as time permits. Also area 2m
reapeaters. For a special Bar-B-QSL, send
an SASE to Healing Springs Mountain
VHF Society, Inc., PO Box 41, Lexington
NC 27293-0041.

potential ham and Dutch-oven cooking for
the traveling amateur are part of the spe-
cial program features of Hamarama ‘85,
held on Saturday and Sunday, October
26-27, 1985, al the Lake Texoma Lodge
overlooking Catfish Bay, near Kingston
OK. This ARRL-sanctioned hamfest will
feature forums on severe weather and
emergency operations, radio-club organi-
zation, traffic handling, and current FCC
and ARRL matters. A banquet will be held
on Saturday night. For further information,
contact the Texoma Hamarama Associa-
tion, PO Box 610892, DFW Airport TX
75261.

DANIEL BOONE HOME
OCT 26-27

The 5t. Peters ARC will sponsor a spe-
cial-event station from 1700 UTC October
26, 1985, to 1700 UTC October 27, 1885, at
the Daniel Boone Home in Femme Osage
Valley MO (St. Charles County) to com-
memorate where Boone spent the last two
decades of his life. KB8J will operate on
approximately 3.915, 7.240, 14.280, and
21,420 MHz. A coonskin cap will be given
to the first operator making contact with
KB@J on all tour bands. Certificates are
avallable for an SASE from Bob Goin
KAQIKU, 3112 Powder Horn Trail, St.
Charles MO 63301.

FRAMINGHAM MA
OCT 27

The Framingham Amateur Radio Asso-
clation will sponsor its annual flea market
and exams on Sunday, October 27, 1985,
al the Framingham Civic League Building,
214 Concord Street (R1.126), in downlown
Framingham. The doors will open at 10:00
am. Admission will be $2.00. Tables will
cost $10.00, which inciudes onea free ad-
mission. Pre-registration is required for
both tables and exams. Talk-in on 147.75/
.15. To reserve tables, contact Jon Weiner

KIVVC, 52 Overlook Drive, Framingham
MA 01701, (617)-877-T166. To register for li-
cense exams, send a compieted Form 610,
a copy of your ham license, and a check
for $4.00 payable to ARRLVEC to FARA,
PO Box 3005, Framingham MA 01701,

LANCASTER PA
OCT 27

The third annual Red Rose Computer-
fest will be held on Sunday, October 27,
1985, at the Guernsey Sales Pavilion, lo-
cated on Route 30 east, Lancaster PA, at
the intersection of Route 896. Admission
is $3.00 per person; children under 14 are
free when accompanied by a paying adult.
Doors will open at 9:00 am. Features will
include computers and electronic equip-
ment, a large Indoor exhibit area, taiigat-
ing, hardware, software, and computer
supplies. For more information, write to
Computerfest Commitiee, PO Box 5029,
Lancaster PA 17601.

MARION OH
OCT 27

The Marion Amateur Radio Club will
sponsor It1s 11th annual Heart of Ohio
Ham Fiesta on Sunday, October 27, 1885,
from 8:00 am to 4:00 pm, at the Marion
County Fairgrounds Coliseum. Tickets are
$3.00 In advance, or $4.00 at the door, Ta-
bles are $5.00. Talk-in on 146.52 or 147.90/
.30. For turther Information, contact Ed
Margraff KDBOC, 1989 Weiss Avenue, Mar-
ion OH 43302; (614)-382-2608.

KALAMAZOO MI
OoCT 27

The third annual hamfest and electron-
ics flea market will be held at the Kalama-
zoo County Fairgrounds, Kalamazoo MI,
on Sunday, October 27, 1985, from 9:00 am
to 4:00 pm, with dealer setup beginning at
8:30 am. Admission will be $2.00 per per-

son in advance, and $2.50 al the door. B-
foot tabie spaces are available at a cost of
$6.00 per space. For further information on
admission and table reservations, contact
Ken KABRUA, 2825 Lake Street, Kalama-
200 M1 49001. Ham license testing will be-
gin at 10:00 am. Limited walk-ins wiil be
possibie. Address inquiries to ARRL-VEC,
Al Neison KBOQB, 10603 Cora Drive, Por-
tage MI 49081; (616)}-323-3812.

SELLERSVILLE PA
OCT 27

The RF Hill Amateur Radio Club will
hold its ninth annual hamfest on Sunday,
October 27, 1985, at the Pennsylvania Na-
tional Guard Armory, Route 152, Sellers-
ville PA. Doors open at 8:00 am. Tickets
are $3.00, with accompanying non-ham
spouses and children free. Indoor space is
$8.00, and tailgating is $6.00 on a first-
come, first-served space basis. Food and
beverages are avallable. Talk-in station
W3A! will operate on 144.71/14531 (Al
mont), 146.28/88 (Hilltown), and 146.52
Sellers should call Robert Garland
WB3AIG at (2156744800, Ext. 515 to re-
serve indoor space only.

WIA 75TH ANNIVERSARY

The Wireless Institute of Australia, the
world's first radio society, will celebrate
its 75th anniversary during 1985. The WIA
75 Award will be avallable during the pe-
ried 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 indlvidual membership number
Is logged. No more than 30 WIA members
may be logged in any one calisign 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 Street, Fitzroy 3085,
Victoria, Australia.

—

from page 4

31. Stuart Cowan W2LX, New Hampshire
32. Clark Magness N2EEY, New Jersey

11. William Hord W4WIJ, Florida

12. E. R. Nagy WA4CTY, Georgia

13. Wayne Carvalho KHETZ, Hawaii

14. Donald Dunn WTGNU, Idaho

15. Daniel Noncek WB9FBO, Illinois

16. James Holicky WB9MAS, Indiana

17. Patrick McPherson WDSHTJ, lowa
18. Robert Duncan N@EJF, Kansas

19. Charles McGinty WD4DLA, Kentucky
20. Greg Bain KASQPI, Louisiana

21. William Condon KA1AZN, Maine

22. A. P. Fagan, Maryland

23. Bill Ross N1AZL, Massachusetts

24. Dr. Armnold Podolsky KRBS, Michigan
25. E. R. Van de Loo KAODBO, Minnesota
26. Bill Boyer, Mississippi

27. Ed Bestmann WADGEU, Missouri

28. Francis Shepard W7HAH, Montana
29. Willis Bengston WDODXA, Nebraska
30. Gustave Lundquist, Nevada

33. M. L. Levy, New Mexico

34. Timothy Constable, New York

35. Carl Crumley N4VD, North Carolina
36. Donald Schroeder KOFUP, North Dakota
37. Guy Weaver, Ohio

38. H. B. Wortham N5BW, Oklahoma

39. Michael Heltborg WATNPA, Oregon
40. Ralph Hartzell KC3KM, Pennsylvania
41. John Ambrose K1EW, Rhode Island
42 Lewlis Cooke K41QM, South Carolina
43. George Smith WD@BJH, South Dakota
44 E. L. Sanderlin W4RCE, Tennessee

45. E. V. Johnson, Texas

46. Jon Hunter K7JH, Utah

47. Charles Watson WATNBU, Vermont

48. Charles Johnson KC4UQ, Virginia

49. G. F. Mitchelmore W3EYC, Washington
50. Sidney Jackson, West Virginia

51. Carl Woelfl, Jr. NOAAM, Wisconsin

52. Eugene Masserini, Wyoming

POQUONOCK CT
OCT 26

The Tri-City Amateur Radio Club will
sponsor its third annual auction on Satur-
day, October 26, 1885, at the 51. James Par-
ish Hall, Poguonock CT, 1-1/2 miles east of
Route 12 on Route 2A (south of Norwich).
Setup will begin at 800 am, and the auction
will be from 10:00 am until everything is
gone. Admission is free and there will be
food available. Bring your eguipment to be
auctioned. Talk-in on 14852 simplex. Call
WAZRYV at (203}-464-6555 for further infor-
mation, or contact Bob Dargel KA1BB, 8
Willow Lane, East Lyme CT 06333; (203)-739-
16 or (203)-446-7325.

CHATTANOOGA TN
OCT 26-27

The Seventh Annual Hamfest Chatta-
nooga Amateur Radio and Computer Con-
venlion will be held on Saturday and
Sunday, October 26-27, 1985, al the new
Convention and Trade Center, Chatta-
nooga TN. Admission is free, Eight-foot
flea-market tables are available for $5.00
per day, or $10.00 for both days. Amateur
licensing exams will be given. Talk-in on
146.190.79. For further information, write
Hamfest Chattanooga, PO Box 3377,
Chattanocoga TN 37404, or call Nita Mor-
gan NADON al (404)-820-2065.

Each will get a complete set of 1986 Callbooks as soon as they're off the press (see "QRX").

Some Final Notes:

1. To KASQPI—Please give my very 73 to old friend Mayor Jones. And let me know, please, if he doesn't
do everything possible to help hams in Bossier City.
2. Make no mistake about it. Again, this issue is dedicated to Wayne Green W2NSD—"Never Say Die.”

/6W

LAKE TEXOMA OK
OCT 26-27

An introduction to amateur radio for the
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ENGINEERING CONSULTING

INTRODUCES

TOUCHTONE" DTMF

to RS-232-C
300 BAUD INTERFACE

“DECODE
& pPap- COMPUTER

TOUCH TONEE

® Use your computer to decode DTMF touchtones.

. H eceive all 16 digits as fast as they can be transmitted
e "'hllg,'[f-.ll'_.-lr.'lr",.l_-...llf‘l'.ll'll"' iter in BASIC toe 1H ode multi
[1 git ‘strings., display digits; sound alarms, obsarve

sSBOret coges, conkrol relays, Fremote base
® Simpie Lo vse; just provide +12 VDC and
two wires to the RS5-232-C serial input on your carmpu
ter, entera simple BASIC program and begin to decode
® LHample BASIC program and instructions

8 LED Indicator nn i
Vil ecode-A~-Pad
Model DAP-1
EBBQ 95

Wired and Tested
A Cal addre s molil

I i...il':- of
WVISHA sod Master g i ;O B B T

auam, hook

G iucted

Art BcR P [ s les

ENGINEERING GﬂNEULTINE

SB3 CANDLEWOOD BT.,. BREA,CA BEBR1
714/, 871-E008

551 2001 OTMF Recewer
Receive all 16 OTMF digits
Mo additional hiltering
Dutput BCO or hex format
Low power [28ma @ 12V

Kit includes 3 58BMhz crystal

- MODEL TTK - 22 min IC socket. resistor
capacitors data sheet

| il =
$22 95 and schematics

4 DIGIT SEQUENCE DECODER

Completely wired & tested
User programable

LED status indicator

Dpen collector output
Control relays, mute audio
Control link an/off

Custom IC insures high
WIRED & TESTED reliability & small 5|z|-:='

- MODEL TSD -
® Fits inside most rigs runs

$59.95 "ol o

. ® Over 1500 different codes!

® Makes excellent private call on busy repeaters!
® Lise it to turn on audio or sound an alarm
® Momentary and latehing outputs

MazterCard and Visa atcepted, or send check/ M O
Cal address add 6% price inclodes shipping LISA Send to

ENGINEERING CONSULTING
583 CANDLEWOOD ST., BREA, CA 92621

1:1

LB B OB N NN

TEL: 714-671-2009

o
ATTENTION
APPLE USERS:

B e W6 eworks” a 7 Herg's
a -.]r'.'.‘.«.]. ASK I-Z LE Useawin II r"~.1'.-I":::--:;-':-r'r': MTAITE,
wEmning the current: DXCE cow '.!5- fing ana “‘--_'-l pfefixes
ks .C:a O rones, and SOEdal DretEes I -addihon, edoch
ecord includes thfesn Babe '-.j J fields D recorg cglis
woked: datefime mode, Hal, U SL stalus andd ary miscel
aneaus infermabios: The file tan b fully segmched, ordered
indated, and printed using Appleworks. How about e VA
award® No groblem! This disk also contans g -similar 1
keaen track of states woiked/conhrmed. Both can be geveloped
i an excellent loggma e And Using APE kS SeleCIVE
segreh routinges, you can keep Irack EBDIEC EEWAS
aryd WAZ, BBWAZ! As a dala disk, |1t ".r'ii: PG CORY. |

vobacked-un: The empty fies Stcupy EI-':-.'--Jl

HANR

arvd can be eas
12K on the Jeskiop (
o 1 et dhe power Of AnDiEwr 1 fhis cata chske REnal

e tedious recaid mAnena Dxccfﬁanxcc WAS/
EBWAS, W@EEW&E and spend vour me on the air! Just

$10.85 + 5200 s&K (N0 .“-.-:-J.'.'—I'll.- add 55% for the gov

i .I.E-Ji.ghtlandm [Iatl.ﬂ.
1066 Eaton

Mansfield, OH.44905
(419) 886-38307
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TOUCHTONE™ DECODER KIT

__-.-:" # ENGIMEERING CONSULTING l
G INTRDDUCES

‘REMOTE A PAD*’
MODEL RAP-1

= FOUR DIGIT DTMF
DECODERS, PLUS1EDIGIT
KEYPAD CONTROL

TUNE THE WORLD FROM
YOURHANDHELDVHF/UHFRADIO

rom- any BRUTCE are converied Lo sodid state swilches which
II|II= 1|: ||=||I-ﬂ.E['|l.1|.|-:|r||1|'| orher device

® Someexar n[llf you can.control imoiudet hr_-f-‘r-J Sagroch® Rotator [Potete BEam
reimotaby]; - 1A EC- A0 ||r |COAIC-211 when us ing the AM-2 controller
ICOM 74950 & 751 Afden PCSA000 handheids such as Yaesy FT-208
FT-208: ICOM IC-GEAT; and many Tores

& Arything you can do manuaily with you Th drgit kaypad. cf
ramotely using audio touch tones from any Source

& Twd [Fowr digrl] progr amrmiabie access oodes are usad to opeErabE relays or
oither ans ol FhncEions

® LED decoger steiuE snOICapore -and mimentary plus
i = sLE ady state deccder outpuis are |:I':|l.--l.'|E-'.'
Model HA 0ol i 'n.-flJl-'lZI, cofrector, 16 pin dig socket and

143 95 ||I|r-\_ calile are suppihiad
& Al Lr-.-"l_lt- Iow pl]wer drain [30mal. 55| 201 Decoder
e he a 1] el B
‘Remota A Pad" ik et wiEr rows and - columnd] i parallai et

thm |_is.r|r| : |'|. i of the redio yoirowish o control re
& R mntaky -L'.nrlrlr:i'l:L-l"--":'-lll:|r|':,";r||.r:r 12 walts G and
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Marc |. Leavey, M.D. WASAJR
6 Jenny Lane
Pikesville MD 21208

Well, for those of you who have been
haolding your breath for the last month, you
can relax now; the wait is over. This month
| shall bagin to look at all the information
all of you have sent me on the various
ways to get this or that microcomputer
onto RTTY. | will try to put whatever infor-
mation | can lay my hands on into a uni-
fied whole each month, covering one
computer per issue. If | write about your
computer and don’t mention your favorite
RTTY program, it is not that | am being
biased—Iit is because | have not heard of it!
So—and manufacturers take note of
this—watch for your computer type and
feel free to comment on what | have to
say. | guess | will have to break down and
follow this series with an appendix of all
the “forgotten” systems | left out. Then
again, if | gel the information—even
late—it will still be a pleasure to print it
Enough of the prologue; let’s push on!

The first machine | asked about (last
January) was the Texas Instruments Ti-89/
4A. Although not many of these machines
were sold inltially, the deep discounis
available when Texas Instruments closed
oul thé model provided more than a few
hams with their first taste of microcom-
puting. Because of the so-called “closed
architecture” of the machine, however,
there just is not an overwhelming supply
of RTTY programming available for the Ti-
99/4A. Hmmm. Manufacturers of other
“closed” systems would do well 1o take
note!

Anyway, the name that kept coming up
again and again was, of course, Kan-
tronics, Their *Hamsoft” program seems
to be about the only commercial program
avallable for this computer. A formal re-
view of Hamsoft was published in the
April, 1983, issue of 73, but let's see what
some of you had to say about it.

Richard Dyer WSGTCC and Art Lane
WODKN are two hams using the Hamsoft
program with other vendors’ interface
units (more on that later). Art feels thal the

TTY LOOP

Hamsoft program performs "“as adver-
tised.”

Mark Nelson AJ2X, another Hamsoft
user, says that it . .. seems prelty good,
though | have cassette-loading problems
for storing canned messages.”

| presume you have cieaned and demag-
netized your recorder heads, Mark. It
seems that we often forget that cassette
tape used on computers is only a little dif-
ferent than the stuff we use on the stereo.
| mention that because | never ceasea (0 ba
amazed at the number of folks | hear who
would not think twice about cleaning their
audio-tape heads every few weeks, but
never think even once about the computer
casselte recorder they use many times a
day. Just a thought.

Wayne Novack K3GBV, the Air Force
MARS State Director for Maryland, notes
that he is using the “Kantronics Interface
and Hamsoft module for RTTY, CW, and to
interface a Gemini-10X printer. All work
well after you learn how to use them.'
Right!

| have a rather long letter here from Wil-
liam Maddock WARAIZ, from Florissant,
Missouri, detailing some of his experi
ences with the Hamsoft module for the Ti-
98/MA. In part, he writes, “1 use the Kan-
tronics software module. So far as | know,
Kantronics is the only company 1o ever
manufacture software for the TI1-89. |
would very much like to know, and I'm sure
others would, too [know | would!}, if any-
one has come up with a decent program
of any type, module, disc, or tape, which
will even work with the TL.”

Bill goes on to look at a comparison of
the T1-99/4A Hamsoft with that for the VIC
and C-64. Most notably, although the mod-
ules for the Commodore machines were
less expensive, the TI-994A module In-
cluded a parallel port, which apparently
could be addressed through regular sys-
tem calls. | won't get into a head-to-head
here—we wlll be looking at other systems’
available material as time goes by.
(Hmmm. . .another song cue!)

And then there were the bits and pleces.
For example, Jim Ketcham KA4AFI, from
Ozark, Alabama, notes that he is using

PTERM-99 and a modem bul will be get-
ting the Kantronics UTU (that's Universal
Terminal Unit to those in the know) In a
few months. How's it going, Jim? Let us
all know what you think about this “com:-
puter-independent™ piece of equipmeni.

Or Bill Davidson KW4J, in Birmingham,
Alabama, who may be the only person in
the country, for all | know, using (as he
puts it) “a $15 program that. . _requires the
Minimem module and is capable of both
transmit and receive.” Details, delails!
Where do these things come from? Are
they for sale or do good friends just pass
them around? | don't know—do you?

Now, | promised to say a little some-
thing about interfaces. You've read that
some folks use the AEA CP-1 interface,
some use the MFJ-1224 interface, and
some are using one or another of the Kan-
tronics interfaces. My gut feeling Is that
they are all good units. Look—you get, in
this case, prefty much what you pay for.
The more expensive units have leatures
you may or may not want, at an additional
price. Look over the specs and decide
which one is right for you. f you want to
home-brew, or use an older terminal unit
with compatible outputs, that should be
fine, too.

| was at a hamicomputer get-together
this past weekend and ran Into a reader
who related a story which warmed my
heart. It seems that Larry Cisenfeld (not a
ham but a friend of quite a few) was asked
to help get some computers on the air.
Trouble was, these systems were running
under versions of CP/M, and the only pro-
grams he could find were on other CP/M
systems, none of which were accessible.
So he used an old 6800-program, pub-
lished here many moons ago, to pul a
Smoke Signal Broadcasting 6800 system
on-line, and used that to download the
software. | believe he even transiated tha
6800 code itself for use on BOB0 machines.

Way to go, Larry!

Is there enough interest in Teletype
Model 33s to devote a tutorial to the sub-
ject? | have been getting questions hera
and there on how to hook them up and
have answered them directly. Please drop
me & note and let me know il you would
like to see more on this subject.

Regards to John Petrisin K2SSH, of
Spring Lake, New Jersey. John Is another
CoCo user who is using this versatile ma-
chine on RTTY. | hope the one-chip termi-
nal unit detailed here a few months back

helps him gel onto RTTY In an eflicient
manner. Lat me know, John,

Hi to Sidney Smith KB1ST, up in New
Canaan, Connecticut. Sidney Is a new
ham looking to getl his Apple Il+ onto
RTTY. Well, in a little bit we will look at
some of the programs your fellow hams
have told me about for their Apple com-
puters, but in the meantime | am happy to
send you the list of “RATTY Loop” reprints
you have asked for. Yes, folks, that list is
still available, for a sell-addressed,
stamped envelope. It describes all the re-
prints | have put together to date, many of
which are based on material printed in this
column over the past eight or nine years,
with suitable updating when necessary.
Feel free to ask for your copy and add
whatever comments you llke as long as
you are scribbling a request.

The electronic connection is still active,
with more than a few hams receiving a
prompt reply via CompuServe EasyPlex (E-
Mail). If you have a question that can be
answered that way, go ahead and address
it to me via ppn 75038,2501, 'll try to reply
as soon as | can, often right after reading
the text of your question! Will wonders
never cease?

Now, beiore | get all kinds of flack for
mentioning all the wonderful equipment
above and giving no way to get ahold of
the manufacturers, here is a list of prod-
ucts and manufacturers mentioned in this
month’s exploration of ATTY equipment
for the TI-99/4A microcompuler.

@ Hamsoft Communication Program,
Kantronics, 1202 E 23rd Streel, Lawrence
KS 66046.

® MJF-1224 Terminal Unit, MFJ Enter-
prises, Inc., Box 494, Mississippi State MS
9762,

® CP-1 Terminal Unit, AEA, Inc., PO Box
C-2160, Lynnwood WA 98036.

Now, | shouldn't have to remind you
all of this since we have been through it
so many times befora, but if you contact
any of these fine folk about their RTTY
equipment, pleaa tell them that it was in
73's “RTTY Loop" that you saw it men-
tioned, OK? You understand, it's not for
me, but to allow the manufacturers to
know where the amateur community gets
its Information, so that they might tailor
the direction for their next product line.
And, of course, where else to read about
that new and exciting plece of RTTY gear?
Right here, in “RTTY Loop!"*

THE NEW NOVICE

A year ago, no one would ever have
thought it possibie. Now, ail of a sudden,
it's two steps away from reality. The con-
cepl of the Novice license may be chang-
ing and with it, hopefully, the improvement
of the chances for survival of the amateur-
radio hobby.

You'll never find a better example of an
idea for which the time has come. And it
seems that a lot of hams realize It, too.
With the ranks of the hobby dropping, the
past year has seen a major turnaround on
the collective attitude of the brethren, and
with the release of RM-5038 by the ARRL
on June 6, the other shoe has finally been
dropped. Though the comment cutoff date
for this Petition has long gone, look for it
to resurface as an NPRM—and fairly
S00n.

S0 why even lalk about such an issue?
Al this point, it may even be an apple-pie

GUEST

Guest Editorial by Arthur Rels K8XI

subject, right? No, and for two reasons.
First, there is indeed a lot of opposition to
RM-5038 within the hobby, especially
among some 220-MHz operators. Some
League members were upset that the
Mewington folks didn't consult them first.
(Hogwash! Why duplicate the effort?
That’s what the FCC comments process is
for.) Others were saying, “But not on my
band!" That attitude doesn't even deserve
to be dignified with a reply. (Another com-
ment is, “Why bother? The hobby is dying
anyway.” Seriously, folks, | have heard
that with my own ears, and on a Chicago
area on-the-air forum held on this very sub-
ject!)

Second, there are some improvemenis
which can be made to the ARRL's Novice
Enhancement proposal, and they will be
dealt with presently.

As one who some in the hobby refer 1o
(mistakenly) as a mover and shaker of the
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220-MHz band, | have been kept fairly well
informed of the opinions of many of the
present 220 users since RAM-5038 came
out, and | find that about BO percent of
them support the proposal. If this is true
of the entire 220-MHz population, then it's
a dramatic tumaround in just a little over
a year. Why? Il seems (o be a combination
of two things: one, a realization of the
sniping that will ailways be happening
against 220 until we get more activity on
that band in all parts of the country, and
two, what the Movice license Is doing to
amateur radio, and why.

We are now coming to the realization
that the CW-only privilege Is extraordinar-
ily stifling to the Novice today. RM-5038
explained it very well when it referred to
dead-band conditions on 10 and 15 me-
ters, broadcast-station Interference on 40,
and Interference from Canadian telephone
on B0, especially during the evening hours
at the time of the greatest Novice activity.
But it goes beyond that. CW is at its best
atl traffic handling, contest work, DXing,
and in some phases ol emergency work.

However, as an encouragement fo up-

grade, especially by one's peers and role
models, there is no way that CW al 5to 15

wpm as practiced on the Novice bands
can possibly cut it. I've heard of upgrade
classes being heid on VHF FM, but on 80-
meter-Novice CW? No way! To learn, you
have to communicate as fast as you can
think, and in the interference-plagued en-
vironment of the Novice bands, a new ham
is doing well just to communicate his call-
sign, name, QTH, and a signal report.

One friend of mine, active on 220 for
many years, told the Chicago on-the-air
forum, “In my three years as a Novice, |
never ance heard a bit of encouragement
to upgrade aimed at myself or at anyone
eise on the bands.” Without that peerfrole
model encouragement to upgrade, on the
air, a Novice, more often that not, is a seed
cast upon a rock.

The Novice license as prasently struc-
tured effectively eliminates from the entry
level of amateur radio the residents of
apartment houses, condominiums, and
townhouse developments. To ask a Nov-
ice, with limited operating and technical
experience, to limit his power, his anten-
nas, and even his operating hours be-
cause of where he lives, is inviting the
exact kind of frustration which will send
him straight to stamp collecting. That



means that we are losing a lot of good po-
tential operators, especially those in ur-
ban areas, not to mention the young who
have virtually no control over where they
live.

Another ramification of the present
Movice structure has an indirect bearing
on the future of VHF/UHF operation. The
Novice who survives the ordeal of the
present privilege structure intact will,
more often than not, be an operator pre-
disposed to low-band DX-chasing. Only
the most competitive survive, it seems,
and there is almost nothing more compet-
itive than the hunt for DX. To put it bluntly,
it seems to a lot of us within the hobby
that the present Novice-license structure
has bred a generation of American DX
musclemen which has done too little to
enhance the cause of “infernational good-
will through amateur radio.”

On the other hand, the desire to explore
the frequencies outside of the low bands
has been stunted by the seiective weeding
out of those who might be interested in
modes other than low-band CW or phone
DX-chasing and contesting, which has re-
sulted in a decided lack of activity, per
capita, on all bands above 15 meters ex-
cept two meters. | would suggest that the
changes proposed in RM-5038 and its
hoped-for successor NPRM will go a long
way toward correcting that inequity and
as a by-product, will help us keep all the
amateur VHF and UHF bands “all ama-
teur.”

Oh? Why, certainly! You must realize
that 220 MHz is not the only amateur band
in danger of being lost due to under-activ-
ity. We've already lost 420-430 MHz near
Canada (for a number of reasons, really),
12156-1240 MHz, 2310-2390 MHz, and as

the press for frequencies by the commer-
cial interests moves upward, other VHF/
UHF bands are or will become targets. To
foster a love for all VHF work, not just 2-
meter FM, you have to have a taste of that
VHF experience early. So, why not Novice
privileges on 220 MHz, 1250 MHz, or both?
If we don't, we will soon be finding our-
selves fighting the same sort of rear-guard
actions that we've been fighting on 220
MHz for the rest of our amateur-radio
lives. The thought is indeed depressing.

The present trend of emergency and
public-service communications is away
from low-band-CW work and toward the
VHF hand-held radio. CW is used in times
of real disasters as a liaison between the
disaster area and the outside world, but
the experience needed to handle that sort
of traffic is often beyond the range of the
typical Movice licensee. Thus Movices
who are Involved in emergency and public-
service work may handle off-the-air
chores, while it is on the air where they are
most often needed, and it is from there
that they are summarily excluded under
the present circumstances. Not only is a
mind a terrible thing to waste, but sois tal-
ent and so is a desire to serve when
needed. All are wasted if a Novice cannot
be used as needed in a communications
emergency simply because of legal or po-
litical considerations.

| know of maybe a half-dozen people in
my life who would be on the air three
months from today if they could get there
using their computers and not have to
worry about anything else. | would sug-
gest that many of them may even be will-
ing to learn the Marse code if the Novice
license would allow them to do more than
just pound brass to an upgrade. And that's

just the people | know. How about your cir-
cle of friends? Sound like a good potential
for growth in the hobby?

Now, while a lot of Chicago area hams
who participated in the On-Air Forum on
the Novice-license proposal agreed that
the time for Novice enhancement is right,
there were some constructive criticisms
heard as well, and in the main, | agree with
them.

For one, the length and renewability of
the Novice license should be reexamined
in light of the ARRL proposal. Just as
surely as enhanced MNovice privileges will
allow for more exposure to the wide vari-
ety ol activities which make up the Ama-
teur Service, and as surely as the Novice
licensee will receive mare assistance in
his or her efforts to upgrade as a result, it
is in the best interests of the hobby to pro-
vide yet one more incentive to upgrade:
The Novice license should be good for a
period of less than ten years and the li-
cense should be nonrenewable. Several
hams who spoke in the On-Air Forum men-
tioned a license term of two years. | would
suggest that that is too short. Four or five
years sounds much more ideal to me. But
nonrenewable? Yes, These are heady priv-
ileges being proposed here. Under the cir-
cumstances, a forever-Novice license is
not really in the best interests of the
hobby.

| also wonder aboul the wisdom of
grandfathering present Novice license-
holders into these new privileges, since
under the terms of the Petition new Nov-
ices would have new questions covering
the new privileges which were never asked
of the older Novices. The problem with my
feelings on this, however, is that in a prac-

tical sense, differentiating the old Novices
from the new Movices would be an almost
impossible task. Besides, the number of
old Novices compared with the new may
become vanishingly small anyway. Mind
you, this comes from a writer whose wife
and older son are both “old MNovices.”
They won't even speak to me if they see
this in print!

Another thing: If the Novice license is
enhanced, this would be a good time to
put Novice testing under the VEC pro-
gram. With these new privileges in hand,
the stakes on the Novice really knowing
what he or she is doing will be even higher
than ever. The VEC program has proven it-
self by now over most of the country to be
a trustworthy one, and as such is superior
to the present method of Novice testing. |
suggest therefore that it is time to let the
VECs do it all. Both they and the hobby
deserve it.

As | said at the outset, RM-5038 will be
dead for filing comments long before you
read this. But you'd best believe that it will
be back soon, at an NPRM near you. There
are other ramifications of this Petition that
| have not gone into here, so it's time to
read up on it and decide. | know that this
phrase is grossly overworked, but I'll say
it again, and with a twist this time: The fu-
ture of amateur VHF/UHF, and especially
of 220 MHz, may well rest on what the FCC
does with RM-5038 and with the NPRM
which comes out of it. And what the FCG
does with THAT will depend a lot on what
yvou say or what you DON'T say to the FCC
when the time to comment on this pro-
posal again comes around.

Mr. Reis is the publisher of 220 Notes, The
MNational 220-MHz Newsletter.

_lETTERS

THANKS, DAVE

Congratulations to the 73 staff on com-
pleting 25 years of amateur-radio publish-
ing. When 72 was founded, the first
OSCAR satellite was just a dream. Now,
the second manned operation from space
is already history, complete with live color
SS5TV pictures! The next 25 years should
be even more exciting. 73, and best
wishes.

David Sumner K122
Executive Vice President
American Radio Relay League

| read the guest editorial in the March,
1985, issue of 73 and thought that | would
write to whole-heartedly commend and
support you in your remarks. | have oper-
ated DX and semi-DX at club station
VSAMB and at my home station GW4VEBN,

and most recently portable in 4X—| really
know the frustration of wanting to have a

rag-chew with someone when the QRM is
at intolerable levels. | do not see why any
of your suggestions would be impractical
other than in the minds of the very people
who are causing the situation.

Thanks, and let's wish for the demise of

the “SNN NH 73" brigade.

Graham Sorenson GWAVEBN/4X
Haita, Israel

LAXHRIS...

Your idea of a Ham-Day was a good one
that | hope was widely participated in by
your readers.

On March 24, 1985, | invited 2 friends
who are active in CB radio to my ham
shack. When | sent out a CQ, a Japanese
ham came back and my friends were very
impressed by what ham radio could do
with less than 100 Watts. A month ago |
gave one of themm a Novice test and he
now has his ticket and is happily pound-
ing the brass.

It was so easy and pleasurable to intro-
duce others to this exciting hobby. | won-
der why our ranks are shrinking when
there are quite a few people out there who
will get hooked like | did once they see
what it is all about.

| soon realized that if every US ham
would take the time to introduce others to
hamming, we could double our ranks
within a very short time,

If only these rag-chewing old-timers on
SSB would talk about how many Novice
tests they gave last month rather than
what brand of laxative they use, this hob-
by would be a lot better off.

Michael Nowicki N6LUU
San Jose CA

DISPLAY REPLAY

Hurrah for Thomas Miller WABYKN and

his frequency display, “What You See Is
Where You're At in the July, 1985, 73.
This project was just what | was looking
for. However, | am one of the sorry fellows
with a backward vfo. As the dial is turned
up, the vfo frequency goes down. | sug-
gest using 74192 counters instead of the
74196 counters and counting down in-
stead of counting up. | will be trying this
idea on my Heathkit HW-101.

Carl Anderson WBODFH
Minneapolis MN

This letter is prompted by an article in
the July, 1985, issue of 73 entitled “"What
You See |s Where You're AL Unfortu-
nately, it isn't.

The single-input display described will
not be accurate on any ham-radio trans-
ceiver, not even the Ten-Tec Argonaut, be-
cause the bfo changes frequency when
using CW and the opposite sideband po-
sition of the mode switch. This will put the
display out by approximately 750 Hz in CW
and 3 kHz in the opposite sideband posi-
tion. In fact, the display may not even be
accurate in the normal SSB position be-
cause Ten-Tec uses a different procedure
than most to set its bfo crystals—they po-
sition the bfo on the skirt of the crystal fil-
ter by voltage, not by frequency.

The readout scheme described in the ar-
ticie works on only one well-known ham
receiver, the Drake R-4. It will work be-
cause of the unique bandpass system the
R-4 series uses. This Is the only case
where our digital display has only one in-
put to count against a preset.

To display the frequency of Collins 5-
line, FT-101 (all), TS-520, 7S-200, R-599,
HW-101, SB-102, and all similar types, you
must count all three of the frequencies
that make up the operating frequency (hfo,
bfo, and vfo). There is no way around this.

For the Argonaut, Atlas 210X, Swan
700CX, and all of the other similar radios
that use a premix system (vfo and hfo
mixed for first mixer injection—Swan
uses a vfo only for premix), you must
count both the premix and the bfo. In
some radios the bfo is added to the premix
on some bands and subtracted on other
bands. Swans 350 through 700 work this
way.

The only possible use for the article's
display is on an old AM-only receiver like
the DX-160 shown, using three digits only.
When we supply a display for an older su-
perheterodyne receiver that is capable of
SSB reception, it both counts the direct
mix vio and subtracts the bfo. When the
bfo is off (AM reception), our unit recog-
nizes this and puts the missing bfo fre-
quency into its calculators for a full six-
digit automatic readout on an old Hall-
crafters.

Unfortunately, your article leads read-
ers to believe that they can duplicate the
circuit and get an accurate digital readout
to 100 or even 10 Hz. | am already receiv-
ing comments from people inquiring and
mentioning the article. They imply that if
my unit costs too much, they can always
build their own. | suggest that you run
some type of follow-up article to let your
readers know what type of radio this dis-
play will and will not work on.

Roger Grandbois VE7LB/W7
President, Grand Systems
Blaine WA

I've received quite a bit of interesting
mail from readers who enjoyed reading my
article on the simple digital frequency dis-
play (July, 1985). Today, however, | heard a
discouraging word in the form of a copy of
a letter sent to 73 by a Mr. Roger Grand-
bois. It seems that Mr. Grandbois is a
manufacturer of digital frequency dis-
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plays. Since his letter was so far from the
spirit of my article, | thought I'd wrile and
give you my reaction to his claimas,

I'm sure that the display sold by Mr,
Grandbois is a fing unil. It should be,
since Il costs nearly as much as my Argo-
naul. The fact is, however, that my display
was |ust not designed to do the same job,
because that job simply wasn't required.
My display only neads to couni the vio be-
cause its job is 1o increase the resolulion
of the dial, which it does very weil. Mr.
Grandbois doesn’t seem o realize the dif-
ference between resolution and accuracy.
Resolution is, by definition, making de-
tails visible. By programming an offset
agual to the fixed oscillators in a trans.
ceiver, my display will notl correct for in-
accurate alignment or error in these
circuits. It was not intendéd 10 do 50

DIRECTION FINDING?

The Argonaut has a slide-rule dial and a
kKnob skirl with little marks, each mark rep-
resenting 1000 Hertz. The Argonaut, there-
fore, has 1000-Hertz resolution. Try this
trick. Tune in an SSB station perfectly,
then turn the audio gain all the way down.
Spin the knob a few turns and then come
back to the exact frequency. Tum up the
audio and what do you hear? Donald
Duck? With my simple digital display, |
can return o within ten Hertz of that fre-
quency. Every time. That is 10-Heriz reso-
lution. The true accuracy of the display
will depend on the accuracy of the fre-
quencies generated within the transceiver
and their agreement with the value pro-
grammed into the display. Please note
that the little marks on the knob skin
didn't take these things into considera-
tion, either!

* Interference Location
* Stuck Microphones

* Cable TV Leaks

* Security Monitoring

| g ‘

(patent

and extermal s

New Teehnohgr din

advanced Doppler shift raﬁ?: dirggztian finder. Simply.
peaker jacks. Uses four omnidirectio
sensitivity for weak signal detection. Call or write for full details and pﬂm

d DOPPLER SYSTEMS, IN

::nrwnrts any UHF or UHF FM receiver into an
ug into receiver’s antenna
antennas. Low noise, high

C. 5540 E. Charter Oak,
Scnttsdale AZBSEM

It the inaccuracy due to changing side-
bands bothers anyone, it's a simple mat-
ter to add a switch to select a different
pre-load for the kHz digit when on USB
Anyone who understands the circuit well
enough to consider building it will have no
trouble with thal.

Let me just say that I'm sure Mr. Grand-
bois has a nice product which will turn any
rig into a lab-gquality frequency standard
Anybody with the need for superior fre-
quency measurement wilth the bucks to
get it might consider it. They might also
consider trading the old rig for a new PLL
job, too. But for much less money and a
few evenings of tinkering, my display will
increase the resofution of the analog dial
by one hundred times. Thal was its In
tended purpose, and it does il very well in-
deed.

I'm not out to deprive anyone of a mar
ket for his product. However, | don'l feel
that any ham should be forced to buy an
axpensive solution to a simple problem.
Many of us can't afford to do so. | simply
provided a low-cost alternative, simple
enough to be of interest to a greal many
hams, and by the malil I've received, a lot
of people appreclated L.

By the way, the DX-160 with the digital
display works well with the Argonaut for
split-frequency operation. On Armed
Forces Day last May 18ih, | worked many
military operators with this setup using all
modes, including ATTY (yes, all the sta
tions read out exactly on the published
frequencies!)

Thomas M. Miller WABYKN
Mansfield OH

ALL BAND TRAP

“SLOPER“ANTENNAS |

TIONS!

(602} 995-1151

weekdays,
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FUWENRFLL FlLLY PROGRAMMABLE WITH 2K OF MWMEMDEY —
BLE—87M = 1.8 INGH MODULE SINGLE-KEY ENTRY COMMAND