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Reach Out To Your Friends
With The IC-751

Here’s what other hams have to say about
the “dream rig.”

“To put it concisely, the IC-751 easily
meets all of its advertised claims with regard
to technical specifications.”

“The filters used on the IC-751 are about
the sharpest one can imagine.”

“It performed flawlessly over the entire
period. Particularly if the IC-751 is used with
aninternal power supply, ithasto be regard-
ed as the most compact, full-featured trans-
ceiver available for either fixed station or

portable operation.”
Jonn 3 }l. Uit J.‘q‘F A
CaQ azine
September 1984

Now with a ONE YEAR Warranty!

“...we seriously doubt anyone finding a

unit superiorto ICOM’s new 751 HF ‘dreamrig.””
Dave Ingram K& T\

Computer Trader Magazine
September 1984

“The general-coverage receiver is
excellent.”

F!..""':JI 'Iu'['_ '|5_."'|t'i A':Lﬂ.,_.-'.-'
QST Magazine
January 1985

“The Notch measured 55dB, and is the
best ICOM Notch yet.”

“The stability ofthe 751 deserves mention.
We measured 10Hz drift in the ﬂm hour.”

Robert Pohorence N8RT
Intematimal Radio, Inc
September 1983

First in Co

ICathl"IS

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dalias, TX 75234
All stared specifications are approximate and subject 1o change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurlous emissions. 751285
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| 6 STORE BUYING POWER ! N

m TOLL-FREE PHONE: “800 354 6046 m FREE SHIPMENT

INCLUDING ALASKA AND HAWAII CALIE A% IRE N ARIE S MOST ITEMS. U.P.S. SURFACE.

€3 1COM | HAND-HELDS [F3ICOM| |C-735

AT GREAT LOW SUMMER PRICES § A BRAND NEW HF TRANSCEIVER
WITH ALL THE

| IC-02AT / |c 2AT 4 IC-3AT 4 FEATURES

IC-04AT 1 THAT MAKE IT
A TRULY
OUTSTANDING
BUY!

T
[€3) 1COM | LATEST EDITION

IC-3200A DUAL BANDER
COVERS BOTH 2 METERS

220 MHz's BEST BUY! gl e
ZS !
REGULAR $449 NEW!
CALL FOR PRICE

AND INFORMATION

R-71 A
SUPERIOR GRADE
GENERAL COVERAGE
RECEIVER

|
&=

Hegular 5799

\ | SALE! $629.95

e Fi . L L |||||'- . L ) . > | 1 i 1 Kl
PERSONALIZED SERVICE
BoE FEfl-_-lE_:l;_': -.
| I.l‘rntj-;IEtTl 800- 854-6046

CALIF AND ARIZONA CUSTOMERS CALL OR VISIT NEAREST STORE

G B

- e <o e PHONE HOURS: 9:30 AM to 5:30 PM PACIFIC TIME.
AR S 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) B60-2040, (415) 451-5757, (619) 560-4900.
Between Disneyland & Knotts Berry Farm Highway 24 Downtown Leh 27th off-ramp Highway 163 and Clairemont Mesa Boulevard
BURLINGAME, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
999 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 Francisco Awrport East of Highway 17 San Dvego Freeway at Victory Boulevard




Doctor QSO Relieves
All Symptoms Of

Morse Code Phobia!

Doctor QSO™
Is The Ce Buster

L]
DOCTOR QS0 ™ (@ 1385 AEA

RCVE 13 WPH e
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Doctor QSO™ is a plug-in cartridge for the Commodore 64 computer that provides a very realistic
simulation of on-the-air two-way Morse Code ragchew contacts (QS0Os). AEA, the undisputed leader
in Morse training, has introduced Doctor QSO to amateur radio for the purpose of making Morse
skill upgrading FUN and EASY. With Doctor QSO you can look forward to practicing your Morse
Code skills in a non-confusing manner. Forget about all the drudgery you associated with Morse
Code in the past; Doctor QSO ushers in a totally new era in Morse Code learning.

Doctor QSO is based on the same technology that has made the Doctor DX™ contest trainer so fa-
mous. The Doctor QSO simulator is so realistic that most skilled operators find it every bit as re-
warding as the real thing. You can operate anytime you want; the only extra equipment you need is a
Commodore 64 and a TV set.

Doctor QSO also removes the mystery of the CODE BEHIND THE CODE. Many people go so faras
to learn the Morse Code characters, only to be frightened of getting on the air the first time because
the QSO format is so confusing. With Doctor QSO, you will be a pro before you turn on your first
transmitter. The Doctor QSO trainer/simulator is ideal for the aspiring Amateur Radio operator with
little or no contact with helpful hams.

With Doctor QSO you will become familiar with all the U.S. call areas and associated call letter
prefixes. The standard international QSO format is observed along with all the common amateur ra-
dio abbreviations which are explained thoroughly in the operator's manual. All Morse skill levels are
addressed by Doctor QSO, from the person who has not yet learned the Code, to the person comfort-
able with sending and receiving at 40 + WPM.

Who says Morse Code can't be fun? You can even have fun with Doctor QSO before you have
learned the Code. To begin with, the operator can view the messages being sent by the computer
generated stations inreal-time. The operator can also send Morse with the keyboard. In addition, the
operator can select simulation of static interference (QRN) and adjacent CW interference (QRM).
Normally, the beginner would operate in the novice band where stations will be sending as slowas 3
WPM. Later as the user becomes more skilled, he can move down the band to faster speeds, and he
has the choice of using a key or keyer for sending.

If you have tried every other method known to learn the Morse Code and failed, then Doctor QSO
has just the prescription for you. Now you can upgrade your Amateur Radio license in record time.
Doctor QSO is more than the written word can describe. To fully appreciate all the merits of this
trainer, see your dealer for a demonstration or contact AEA for more information.

Prices and specifications subject to change
without notice or obligation.

Brings you the

Breakthrough!
Advanced Electronic Applications, Inc.

P.O. BOX C-2160 * LYNNWOOD, WA 98036
(206) 775-7373 » TELEX: 152571 AEA INTL
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Astronomy Observatory. Ten minutes with a Phillips screwdriver gives your IC-751 tfransmit capability from
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18 America’s Dream Array

Twenty-seven dishes in a twenty-one-mile pattern make for some serious DXing
at the National Radio Astronomy Observatory, Galactic DXCC, anyone?

22 WARC for the FT-101E
Here’s how to join the fun on our new 12-meter band. And you'll be ready for
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¢ QRX =5 24 The Dayton Downlink
60 Barter "N’ Buy Optimizing your OSCAR downlink system can be frustrating. Use this easy method
61 Special Events to measure your improvements and know just when to stop. ........ WeJD/8
f"_l- 92 Ham Help 30 The 30-Meter-Plus Receiver
65 DX Explore the world of 10 MHz with a solid-state receiver you've built yourselfl We've
H6: Be M}' Guest come a long way since oatmeal boxes and cats’ whiskers. . .......... NAEY
67 Fun! 34 The Incredible Inducto-Gauge
67 Satellites Measure coils with impunity! Better yet, measure them with this weekend project:
684 New Products O do-i-yourself InductancCe Meler. . . i i inai e dve e ah i Ketchledge
78 Review 38 The Peerless Power Pack
79 RTTY Loop Simplicity is the key to this rugged 12-volt, 5-Amp supply. If you're looking for
80 Contests quick energy, here’s the GNSWOK. . ... .o vt ine i sawsses s e KO2G
47 Letters A0 What You See Is Where You're At
88 73 International lired of guessing your frequency? Resolve your problem to 100 Hz with this add-
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94 Propagation A4 There and Back Agﬂi]l
95 List of Advertisers Add band-scanning to your TS-930S for under S20. . ..... ......... ..., KC70

50 Home-Brew the Blockbuster
In a heroic effort, WB2WIK has created the ultimate é-meter amplifier. lts single
4-1000A delivers over 2 kW with only 20 Watfts in. The power supply alone weighs
120 pounds. When this monster talks, people listen! . ... ........... WB2WIK

56 Broken Ox Blues

The grid-dip oscillator is a stellar performer, but missing coils can mean big
headaches. Avoid frustration by winding your own. ................. W7RXV
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TAFF
WH AT? News from the Publisher l et

MANAGING EDITOR I
Steve Jewelt KATMPM

TECHNICALNINTERNATIONAL EDITOR

Perry Donham KW10
I EDITORIAL ASSISTANTS
. . - Nancy Cook
People have called and written with regard to the last person we contacted in our Febru- Richard Phenix
ary telephone survey: the pickle-trucker from Washington State who turned out to be a Nov- Chris Schmidt KATMPL
ice. What they want to know is who was the first person we contacted. Hello, E. DESIGNERS
Dianne Ritson
Linda Drew
| made the first of our hundred calls to an OM on an island on the east coast. As bad luck ASSOCIATES
would have it, he's a Silent Key—one of three whose calls we happened to select at random. Robert Baker WB2GFE
E is his XYL. She was really nice and felt really honored to be called, | think, but she certainly "gm‘gg;ff;g%”
was adamant; "I want to do the survey for him." I'm sorry, you really can't. *| took down his Chod Harris VP2ML
aerial myself.” | know, but our survey wouldn't be accurate if you were the one who an- Dgl:':':,':s't-:;ﬁ?ﬁﬁ#“
swered. "“You're right."” And then she said this: “Would you tell hams that they mean a lot Peter Stark K20AW
to me?" | said I'd try. q
KABUET and WBIZF were adamant, too—at the Dayton Hamvention. “We've tried to talk AD“E“T’-S{‘:‘U‘:
to other people, but they won't listen.” | promised them that their views would at least be : Eu; "' i -
seen in 73. They want more articles about QRP rigs in all publications, they want VEs of any Jim Gray W1XU
class to be able to administer tests for their own license level or lower, and they think that ASSISTANT SALES MANAGER
a small part of 160 might be a good place to try Novice phone. There! Let it never be said Nancy Ciampa
that we don’t hear our readers. Speaking of which, we talk with our readers, too, on a regular SALES REPRESENTATIVE
basis. If you're a letter-writer, complimentary or critical, you might get a landline call from A IS ARV
me. Hello, Snohomish, for example.
‘ - . MARKETING MANAGER
Dayton was alluring and addictive, as usual. It was a friendly frenzy. How can | describe Hope Currier
to those of you who weren’t there what it's like to see 24,000 people running around with
beady eyes for three days trying to figure out what to buy next? | don't know what to say
about DARA, either. Is the Dayton Amateur Radio Association efficient? Sure. The best club G“’gﬁﬂﬁﬁﬂ.‘;ﬁgﬂ“ﬂm““
1 n . " ) :
in the US:. Maybe.+ Beslt in the world? Possibly. Able to cope with 30,000 next year? We will GRAPYIC BERVICES SAMAGER
see. Don't bet against it. Dennis Christensen
MANUFACTURING MANAGER
Do bet on me saying something | meant to last year but didn't: Thank you, everyone |'ve Susan Gross
met in the Dayton area, for being so cordial and courteous and helpful. You go out of your FILM PREP SUPERVISOR
Robert M. Villenauve
way. | saw somebody from out of town see one of your red, white, and blue trash bins and PV HER Eem e
say, "'Hey, an All-American city!" He was surprised. | wasn't. Thanks again. Linda P. Canale
SYSTEMS SUPERVISOR
Thanks, too, to Don Wallace W6AM. | tried to think of some sort of obituary-type key-is- Andrea Florence
silent thing to write to let you know that he passed away on May 25th. | couldn’t. If you, like
me, were one of the scores of thousands of people who had the honor of speaking with Don, PRESIDENT
| hope you'll agree that “thanks" says it all. There are many great amateurs now and there'll Debra Wetherbee
be many more in the future, but there'll never be another “Superham.” VICE PRESIDENT/FINANCE
| Roger Murphy

ASSISTANT GENERAL MANAGER
Matt Smith KATIEI

d“é/ /6 lerse N g b

Dominigue Smith

DIRECTOR OF CIRCULATION
| William P. Howard

CIRCULATION MANAGER
Frank Smith

DIRECT AND NEWSSTAND SALES
v D A 73 for Radio Amateurs is a member of the CW Communicationsfinc. group, the H"f”"‘v?ﬂ
= \ world's largest publisher of computer-related information. The group publishes I 3 ;ﬂa%ﬂ';?;;ﬂ

o7 computer publications in more than 20 major countries. Nine million people
read one or more of the group's publications each month. Members of the group DIRECTOR OF CREDIT SALES
include: Argentina's Computerworld/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- bt Llis o
mark's Camputerworid/iDanmark, PC World and RUN (Commodore); Finland's Mikro; France's Le Monde Informatique,
Golden (Apple), OPC (IBM) and Distributique; Germany's Computerwoche, Microcomputerwelt, PC Welt, SoftwareMark!,
CW Edition/Seminar, Computer Business, RUN and Apple’s; Italy's Computerworid Italia and PC Magazine; Japan's Com- FOUNDER
puterworld Japan; Mexico's Computerworld/Mexico and CompuMundo; The Netherland's Computerworld Benelux and PC Wayne Green W2NSD/1
World Benelux, Norway's Computerworld Norge, PC World and RUN (Commuodore); Saudi Arabia’s Saudi Computerworld;
Spain's Computerworld Espana, Microsistemas/PC World, Commodore World; Sweden's ComputerSweden, Mikrodatorn
and Svenska PC; the UK's Computer Management, Computer News, PC Business World and Computer Business Europe;

Venezuela's Computerworid Venezuela; the US's Computerworld, Hot CoCo, inCider, Infoworid, MacWorid, Micro Market-
world, PC World, RUN, 73, 80 Micro, Focus Publications and On Communications.

PUBLISHER
John C. Burnett
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. pacesetter in Amateur radio
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“Digital DX-terity!”
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PHONES can
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e Heliable. all & lesian
Sﬂlld state design perml‘fs m;:aut power
of 250 watts PEP on SSB, 200 watts DC
on CW, 120 watts on FM (optional), or
60 watts on AM. Final amplifier protec-
tion circuits and a cooling s

1S-430S

Digital DX-terity—that outstanding
attribute built into every Kenwood
TS-430S lets you QSY from band to
band, frequency to frequency and
mode to mode with the speed and fan are built-in.

ease that will help you earn that * Memory channels
dominant DX position from the Eight memory channeis

shack or from the mobile! store frequency, mode
& and band data. Channel 8

may be programmed for
split-frequency operation.
A front panel switch
allows each memory
channel to operate as an
independent VFO or as a
fixed frequency. A lithium battery backs
up stared mfmrmat:mn

Covers all Amateur bands e VOX circuit. plus semi
160 Ihrougﬂ 10 meters, as well as the hreak-in with sidetone.
new 30, 17. and 12 meter WARC bands.
High dynamic range, general coverage
receiver tunes from 150 kHz to 30 MHz.
Easily modified for HF MARS operation.
Superb interference reduction
Eliminate QRM with the IF shift and
tuneable notch filter. A noise blanker
supresses ignition noise. Squelch, RF
attenuator, and RIT are also provided.
Optional IF filters may be added for
optimum interference reduction.
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e SP-430 external speaker ®# MB-430
mobile mounting bracket ® AT-130
cmmpact antenna tuner covers 80-10
meters, incl. WARC bands
e AT-250 automatic
antenna tuner covers
160-10 meters, incl. WARC
bands e Al-230 base
station antenna tuner
e FM-430 FM unit

e YK-88C (500 Hz) or
¥ YK-88CN (270 Hz) CW
filters ® YK-88SN (1.8 kHz)
narrow SSB filter e YK-88A
(6 kHz) AM filter ® MC-42S
“  UP/DOWN hand mic. ® MC-60A
deluxe desk mic., with UP/DOWN switch
e SW-2000 SWR/power meter
e SW-100A SWR/power/volt meter
e PC-1A phone patch ® HS-4, HS-5,

/‘ HS-6, HS-7
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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. = ﬁ%ﬁ’gg}g‘a T1ONS
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) 998-302] = Es..\' (714) 974-3420

cash 1n on a rare find. Entire U.S.A. 1-800-854-0547
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EDITED BY PERRY DONHAM KW10

Band New!

A NEW AMATEUR BAND opens for busi-
ness on June 22, 1985, at 0001 UTC! The
FCC has decided to allow hams early ac-
cess to the 12-meter spectrum allocated
during the last World Administrative Radio
Conference. General-, Advanced-, and Ex-
tra-class ticket-holders may use 1500 Watts
PEP from 24.890 to 24.990 MHz on a shared
basis with Fixed Service users until July 1,
1989, when the band will become exclu-
sively ours, Because of an existing IARU Re-
gion 2 resolution, the FCC has opted to
specify formal subbands: 24.890 to 24.930
MHz is available for A1A and F1B emis-
sions, and 24.930 to 24.990 MHz is available
for A1A, F3E, G3E, A3C, A3F, F3C, and F3F.
There are about 40 countries allowing hams
to use this band right now. See you on 12!

160 Grows Up

THE FCC SMILED on amateurs in another
area concerning the use of RTTY, FAX, and
SSTV on 160 meters. Effective June 17,
1985, hams may use these modes on the en-
tire band. In their final ruling on Docket 84-
959, the Commission stated that ‘‘the
present limitation restricting emission
modes. . .is no longer necessary since that
limitation was designed to protect the dis-
continued LORAN-A radionavigation sys-
tem," However, the ruling also stresses that
Docket 84-874, which addresses amateur
use of 1900-2000 kHz, is still in motion, and
that “no equities will accrue for investment
in equipment which operates only in this
band.”

Arizona Splits

ARIZONA HAS ADOPTED the 20-kHz-split
repeater band plan for 2 meters. No new 15
kHz-split requests will be coordinated, but
new 20-kHz pairs will be assigned only when
a written agreement is obtained from all of
the repeaters that would be required to
move. State coordinators are taking things
slowly and the entire process is entirely vol-
untary.

RFI Battle

—_—

A CANADIAN AMATEUR is being sued for
damages in a $35,000 RFI case. A neighbor
of Jack Ravenscroft VE3SD claims that his
microwave oven turns on and that his elec-
tronic organ's sound deteriorates whenever
Jack fires up on 20 meters. There is a very

real chance that an unsympathetic judge
could rule in the plaintiff's favor, setting an
ugly precedent for interference cases every-
where. The Ottawa Amateur Radio Club has
set up the Jack Ravenscroft Defense Fund;
if you would like to contribute to the cause,
conatct OARC at Box 8873, Ottawa, Ontario
K1G 3J2.

Happy Hams

THREE LUCKY PEOPLE are very glad that
they stopped by the 73 booth at the Dayton
Hamvention this year. Not only did they get
to meet the wonderful folks who bring you
73 every month, they were winners in our
special Dayton HT Giveaway! Ken Hyde-
man K8SVM of Dayton, Ohio, won a Yaesu
FT-209RH, Jean Gade from Hot Springs, Ar-
kansas, received a Kenwood TH-21AT, and
Don Cogley KABCPY of Omaha, Nebraska,
walked away with an ICOM IC-02AT. Turn to
the next page to see some of the thousands
of sad people who didn’t win a hand-held at
Dayton.

October ’Fest

TWO GERMAN ASTRONAUTS will be car-
rying amateur radio aboard a Shuttle flight
scheduled for October of this year. Dr. Emst
Messerschmid DG2KM and Dr. Reinhard
Furrer DD6CF will be on board Columbia
this fall during the first German-controlled
Spacelab mission. The equipment, built by
the Robert Bosch Company, provides four 2-
meter receive channels and eight 70-cm 10-
Watt transmit channels. Plans call for FM
two-way QSOs whenever possible, and au-
tomatic recording of calls when Ernst and
Reinhard are busy with flight-related duties.
A 1-Watt 70-cm beacon will come in handy
for determining if the Shuttle is in range of
your station. "QRX" and the 73 RBBS at
(603)-924-8809 will carry complete details of

&, ==

The astronauts of Spacelab mission D1
(from left): Wubbo Ockels, Reinhard Furrer
DD6CF, UIlf Merbold, and Ernst Messer-
schmid DG2KM.

the operation, including frequencies, when
they are announced.

Marti Me

AFTER A DELAY OF AYEAR AND A HALF,
Radio Marti will begin operation with 14%
hours of Cuban programming each day.
Part of the Voice of America, the Florida-
based station will transmit news and enter-
tainment to Cuba on the standard AM
broadcast band, perhaps inviting retaliation
by Cuban-based high-power jamming
equipment. It would make 1150 kHz sound
like 40 meters at night!

Shuttle Shot

THE LATEST WORD FROM NASA has Shut-
tle mission 51-F carrying Tony England
WOORE and John-David Bartoe WANYZ lift-
ing off on July 15th. Amateur operation dur-
ing the first few days will consist of
unattended SSTV on 145.55 MHz using a
modified Robot 1200C scan converter. Rick
Sammis of Robot Research says that the
modifications include the Shuttle's mission
logo stored in ROM and an automatic se-
quencer that will transmit frames using
most of the popular slow-scan formats. The
third day should bring opportunities for two-
way QSOs, but most of the activity will oc-
cur on unannounced frequencies during
scheduled contacts with clubs and youth
groups. NASA has agreed to announce the
status of the ham station at least one pass
in advance: Listen for Shuttle ground com-
munications that will be retransmitted by
Goddard club station WA3NAN on 3.860,
7.185, and 14.295 MHz during the astro-
nauts' activity period.

Hot Spot

YOU CAN ALWAYS TELL when warm
weather arrives in New Hampshire—with it
come visitors to 73! Recent guests included
Jim KF400 and his wife Nancy, who were
up from Florida on a tour of the east coast.
We always enjoy meeting the people who
read the magazine; if you happen to be in
Peterborough, be sure to drop by and say
hello.

Merci

WE TIP OUR HAT this month to The ARRL
Letter, the W5YI Report, the CRRL News,
Ralf Beyer DJ3NW, and Paul Courson
WA3VJB, all of whom contributed to “QRX"
this month.
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New FL-4 UHF

Helical Resonators

Installed in Rcvr.,
or FL-4H Preselector Unit

COMPLETE SHIELDED RCVR. ASSY.
VHF & UHF Receiver Boards
SCR200A-VHF SCRA450A-UHF

@ Totally Advanced Design!

®8 Pole Front End Fltr. + wide dynamic
range —reduces overioad, spurious Resp &
Intermod.

® Sens. 0.25 xV/12dB SINAD typ.

@Sel 6dB @ = 65 KHz -130dB @ = 30KHz (8
Polie Crystal + 4 Pole Ceramic Filrs

® ‘S Meter’, Discriminator & Deviation Mir. Outputs!

®Exc audio gquality! Fas! sguelch' wi0.0005%
Crystal (“Super Sharp™ IF Fitr also avail }

Complete Receiver Assemblies
® Rcvr. Bd. mounted in shielded housing.
® Completely asmbid & tested, w/F.T caps.
S0239 conn

+ As used in the SCR1000. Ready to drop into your
system!

« UHF Rcvr. Assy. Now Available w/Super
Sharp FL-4 Helical Resonators. Greatly
reduces IM & “out of band™ Interference!

SCAP Autopatch Board

@ Proviges all basic autopalch functions

® Secure 3 Digit Access, 1 Aux On-Off funclion,
Audio AGC: Built-in timers; etic. Beautiful Audio!

e V1 inhibit bd. also avallable

® Write/call for details and a data sheet

RPCM Board

® Used w/SCAP board 1o provide Heverse Paich
and Land Line Control of Repealer

® Inciydes land hne answenng cCiculny

Lightning Arrester For SCAP

* Gas Discharge Tube shunis phone line
surges to ground

= Handles up to 40,000 Amps!

« The Best device available to protect Autopatch
equipment from lightning damge. $17.00 + S/H.

Boarnds & %zﬂdm

These are professional “Commercial Grade” Units—Designed for Extreme
Environments (- 30 to 60° C.) All Equipment Assembled & Tested.

FL-6

FL6 Rcvr. Front-End Preselector

@6 Hi O Resonators with Lo-Noise Transistor Amp (Z2M
or 220 MHz).

® Provides tremendous rejection of “out-ol-band” sig-
nals wiout the usual loss! Can often be used instead
of large expensive cavity filters.

® Extremely helpful at sites with many nearby VHF trans-
mittors to “filter-out™ these out-of-band signals.

» - ==
& :66

SCR 500 VHF/UHF
LINK/ICONTROL RCVR.

= SCR200A or SCR450A rack mounted

#» Available with or without meters and
l power supply

ID250A CW ID
& Audio Mixer Board

® Improved! Now includes “audio muta” circuil and
“Emergency Power"” |D option.

s 4 input AF Mixer & Local Mic, amp.

* PROM memory—250 bitsichannel.

* Up to 4 different 1D channeis!

* Many other features. Factory programmed.

CTC100 Rptr.COR Timer/Control Bd.

= Complete solid state control for rptr Cor, “Hang" Timer,
“Time-Out" Timer, TX Shutdown/Reset, elc.
* includes inputs & outputs for panel controls & lamps.

Repeater Tone & Control Bds.
For SCR1000/4000 & CTC100/D250 only

® TMR-1 “Kerchunker Killer' or “Time Out Warning
Tone" Bd.

® TRA-1 “Courtesy Tone Beeper” Bd.
® PSM-1 Power Supply Mod Kit replaces Darlington
pass transistor in older SCR1000/4000s.

Call or Write for Data Sheets

Ww

-

SPECTRUM COMMUNICATIONS

IMPROVED SCT410B
TRANSMITTER ASSY.

SCT110 VHF Xmtr/Exciter Board

® 10 Wis. Output 100% Duty Cycle!

@ infinite VSWR proot

®True FM for exc. audio quality

® Designed specifically for continuous rptr service.
Very low in “white noise.”

® Spurlous—.75dB. Harmonics—60 dB

e'With .0005% xtal.

* BA-30 30 Wt. Amp board & Heat Sink,
3 sec. LP. filter & rel. pwr. sensor.

¢ BA75 75 WL. unit also available.

SCT110 Transmitter Assembly
@ SCT110 mounted in shielded housing
® Same as used on SCR 1000 & 2000
® Completely assmbid. w/F.T. caps, S0239 conn.
® 10, 30, or 75 Wi. uniL

SCT 410B UHF Transmitter Bd. or Assy.
® Similar to SCT110, 10 Wis. nom

®Now includes “on board” propor-
tional Xtal Osc./Oven circuitry for very
high stability!

* BA-40 40W. UHF AMP. BD. & HEAT
SINK

TTC300 TOUCH TONE CONTROLLER

« High performance, Super versatile design

* Uses new high quality Xtal Controlled Decoder
IC, w/high immunity to falsing

* Decodes all 16 digits

* 3 ONIOFF Functions per Main Card, Easily ex-
pandable to any no. of functions w/Expansion
Cards.

» Field Programmable via plug-in Coded Cards

= Latched or pulsed outputs; many unique 3-digit
codes available. Not basically 1-digit as with
compelitive units,

* Transistor Switch outpuls can directly trigger
solid state circuitry or relays, etc. for any type of
control function.

* Interfaceable to Auxiliary Equipment

* | ow Power Consumption CMOS Technology.
SVDC Input. Gold-plated connectors.

—

1055 W. Germantown Pk, S7 » Norristown, PA 19403 #(215) 6311710 » Telex: 846-211
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ICOM introduces the
IC-R71A 100KHz to 30MHz
superior-grade general
coverage HF receiver with
innovative features includ-
ing keyboard frequency
entry and wireless remote
control {optional).

This easy-to-use and versa-
tile receiver is ideal for any-
one wanting to listen in to
woridwide communications.
With 32 programmable
memory channels, SSB/
AM/RTTY/CW//FM (opt.),
dual VFQO's, scanning,
able AGC and noise hlanker
the IC-R71A’s versatility is
unmatched by any other
commercial grade unit in its
price range.
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The World Class
World Receiver

. ICOM
introduces a unique feature to
shortwave receivers...direct
keyboard entry for simplified
operation. Precise frequencies
can be easily selected by push-

ing the digit k%elﬂ sequence

Keyboard Entry

of frequency frequency
will be automatically entered
without changing the main
tuning control.

Superior Receiver Per-
formance. Passband tuning,
wide micrange (100dB), a
deep IF notch filter, adjustable
AGC (Automatic Gain Control)
and a noise blanker provide
easy-to-adjust clear reception
even in the presence of strong
interference or high noise
levels. A preamplifier allows
improved reception of weak
signals.

32 Tunable Memories.
Thirty-two tunable memories,

more than any other general

coverage receiver on the
market, offer instant recall of

your favorite frequendes. Each

memory stores frequency, VFO
and operating mode, and is

WHITE PHT & NOTCH

backed by an internal lithium
memory battery.

Options. FM, RC-11 wireless
remote controller, synthesized
voice frequ readout,
IC-CK70 DC adapter for 12 voit
operation, MB-12 mobile
mounting bracket, two CW fil-
ters, FL32-500Hz
and FL63-250Hz,

and high-grade
455KHz
tal filter,

44A.

ICOM America, Inc., 2380-116th Ave NE, Bellevue, WA 98004 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234
All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions. R71A1084




John S. Wilcox KS4B
640 Breton Bay Drive
Leonardtown MD 20650

ICOM’s Extended Play

Ten minutes with a Phillips screwdriver gives your |C-75T

n its short lifetime, the

ICOM IC-751 competi-
tion-grade HF transceiver
has truly become a standard
of comparison. The excel-
lent quad-conversion receiv-
er coupled with the most up-
to-date digital features has
made it the transceiver to be
reckoned with.

One of the features that
enhances the IC-751 and
makes it a superlative bar-
gain for maritime, commer-
cial, and MARS operators is
the all-mode general-cover-
age capability. This feature
allows AM, FM, CW, RTTY,
and SSB reception from 100
kHz to 30 MHz—all stan-
dard. The transceiver is sup-
plied with transmit capabili-
ty limited to the nine WARC

amateur bands but can be
modified easily to transmit
virtually throughout the
spectrum. This simple modi-
fication requires the remov-
al of one pin from a plug on
the rf printed circuit board
and is immediately revers-
ible with no soldering re-
quired. With only a Phillips
screwdriver needed as a tool
for this modification, it's
pretty hard to beat!

Remove the top cover of
the 1C-751. Twelve Phillips-
head screws retain this cov-
er. (It would be smart at this
point, if you haven't already,
to disconnect the power
from the transceiver) Lo
cate ]2 on the f PCB (see
Fig. 1). Note the bottom-
most pin (pin 1) on the plug.

Fig. 1. Arrow points to the connector.
12 73 for Radio Amateurs = July, 1985

This is the mute-signal line
and is the one you'll be re-
moving. On my transceiver,
the wire color to this pin is
black.

Carefully work the plug
out of J2 and turn it so that
the small access holes in the
side of the plug are visible to
you (see Fig. 2). Insert a
small pointed tool or pin
into the access hole for pin 1
and depress the pin retainer.
Grip the wire and carefully
pull the pin back out of the
plug. Align and reinsert the
plug into ]2. Tape the loose
pin and dress the wire so it
can’t be pinched when the
top cover is replaced. Make
sure that no other wires or
cables have moved out of
place on the rf board or on
the top main board so that
they could be pinched. This
action might save you nu-
merous hours of heartache
while your brand-new 1C-751
is in Bellevue, Washington,
getting repaired!

Following the modifica-
tion, all functions remain

L0
000010

- ———

Fig. 2.

ﬁ

transmit capability from .7 to 30 MHZz!

the same when operating
the transceiver. Notice that
the general-coverage (GENE)
readout still lights in the dis-
play window when that
mode is energized. The only
ditference is that now you

are able to transmit any-
where—in or out of the am-

ateur bands. The GENE flag
must now be looked upon as
a waming indicator to save
you more heartache from
the pink slip you could get
for transmitting out of au-
thorized bands.

For the squeamish or
more forgetful hams who
want the full transmit capa-
bility but not the responsi
bility of transmitting where
they shouldn’t, the mute line
can easily be wired to two
spare pins on the back-panel
accessory socket and a tem-
porary jumper placed across
the socket pins. Pins 14
through 24 of the accessory
socket are available for this
purpose.

This simple change makes
ICOM’s best even better.
Normal maritime, commer-
cial, and MARS operation is
now possible as is the peace
of mind you gain by having
full HF transceive capability
for possible emergency
communication conditions.
ICOM can be congratulat-
ed for providing a real
thoroughbred to the com-
munications world.
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TECH KITS — ol P.O. BOX 2249 REDWOOD CITY CA 94063

PHONE: (415) 368 1066
O BOOKS SESENSENEEEEEEEEEEEEEES
O COMPONENTS

AND MUCH
MUCH MORE - AS

WELL AS S2
VOUCHER




PICK A COMPUTER
INTERFACE
TO MATCH YOUR NEEDS

COMPUTER PATCH™
MODEL CP-1

MICROPATCH™ MODEL MP-1

COMPUTER PATCH MODEL CP-100

COMPUTER PATCH™ MODEL CP-1

The AEA Model CP-1 Computer Patch has earned a solid reputation for being the best
overall interface value on the market today. We at AEA have now reaffirmed what our
competitors already know; for the money, the CP-1 cannot be beat! That is why we have
chosen to leave the popular CP-1 in our product line and to introduce new computer in-
terface/terminal units with differing features and performance at different prices.

MICROPATCH™ MODEL MP-1

The new AEA model MP-1 Micropatch represents the best features and performance
available for under $140.00. Featuring true dual-channel filtering of Mark and Space
tones with an AM detector and Automatic Threshold Correction (ATC) circuit, the MP-1
IS in a totally different performance class than competitive units that often have only a
single channel filter or no filtering at all.

The MP-1 also offers a high performance CW capability. With respect to the CP-1, overall
performance is nearly as good; but the CP-1 offers a few more advanced features such
as variable shift tuning, RS-232 option, and a more advanced tuning indicator.

COMPUTER PATCH MODEL CP-100

The new CP-100 Computer Patch offers all the following exciting features in addition to
the CP-1 features:

* 170, 425, 850 Hz Calibrated Shifts for Transmit and Receive

¢ 75 to 1000 Hz Variable Receive Shift Range

* Normal and Reverse FSK Outputs

* Input AGC

* Direct Coupled Automatic Threshold Control
* Front Panel Squelch

* Discriminator Style Tuning Indicator

* Current Loop Option

* Built-in Monitor Speaker

¢ Baud Rate Switch

¢ Improved AM Detector

Brings you the
Breakthrough!

Advanced Electronic Applications, Inc.

P.O. BOX C-2160 * LYNNWOOD, WA 98036
(206) 775-7373 » TELEX: 152571 AEA INTL




MFJ ACCESSORIES

300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALliN.
MATCHES VIRTUALLY EVERYTHING FROM 1.8 TO 30 MHz.

MFJ] VERSA TUNER B
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MFJ's fastest selling tuner packs in plenty of new features!

* New Styling! Brushed aluminum front. All metal cabinet.

» New SWR/Wattmetar! More accurate. Switch selectable
300/30 watt ranges. Read forward/reflected power.

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

* New airwound inductor! Larger more efficient 12 position air-
wound inductor gives lower losses and more watts out. Run up
to 300 watts RF power output. Matches everything from 1.8 to

30 MHz: dipoles, inverted vee. random wires, verticals, mobile

$99 95 NEW whips, beams, balanced and coax lines. Built-in 4:1 balun for
' ot balanced lines. 1000V capacitor spacing. Black. 11x3x7 inches.
. MFJ-841D FEATURES Works with all solid state or tube rigs. Easy to use, anywhere.

RTTY/ASCII/CW COMPUTER

POLICE/FIRE/WEATHER

1 KW DUMMY LUAD

mFJ-250 $39.95
INTERFACE 2 M HANDHELD CONVERTER ﬁf"":f",f .l _ $39.
MFJ-1224 . + | Turn your synthesized scanning  $39.95 o of finals, reduce *r
$99.95 v | 2 meter handheld into 3 hot Pollce/ £ % MFJ QRM! Rated TKW CW ¢ s | =
Fire/Weather band scanner! or 2KW PEP for 10 min- j

Free MFJ RTTY/ASCII/CW software on tape and
cable for VIC-20 or C-64. Send and receive com-
puterized RTTY/ASCII/CW with nearly any per-
sonal computer (VIC-20, Apple, TRS-80C, Atari,
TI-99, Commodore 64, etc.). Use Kantronics or
most other RTTY/CW software. Copies both mark
and space, any shift (including 170, 425, 850 Hz)
and any speed (5-100 WPM RTTY/CW, 300 baud
ASCII). Sharp 8 pole active filter for CW and 170
Hz shift. Sends 170, 850 Hz shift. Normal/reverse

144-148 MHz handhelds
receive Police/Fire on 154-
158 MHz with direct fre-
quency readout. Hear

NOAA maritime coastal

plus more on 160-164 MHz.
Converter mounts between
handheld and rubber ducky.
Feedthru allows simultaneous
scanning of both 2 meters

utes. Half rating for 20 FL
minutes, continuous at i

200 WCW, 400 W PEP., — ==
VSWRunder 1.2t030 '
MHz, 1.51t0 300 MHz. | by
Oil contains no PCB. Nomm———=
50 ohm non-inductive resistor. Safety vent.
Carrying handle. 72x6% in.

24/12 HDUH CLDCK! ID TIMER

switch eliminates retuning. Automatic noise limiter. and Police/Fire bands. No MFJ-106 ‘.
Kantronics mmpﬂﬂqlﬂ socket plus exclusive gﬂﬂﬂfﬂ' missed calls. Crysw| controlled, Bypass{ﬂff I 319 95 N - J/f’
purpose socket. 8x1vax6 in. 12-15VDC or TIOVAC | switch allows transmitting (up to 5 watts). Use .
with adapter, MFJ-1312, $9.95. AAA battery. 2%x1%ax1%2 in. BNC connectors. Is:i:h u?i: !:r j\
RX NOISE MFJ/BENCHER KEYER !én':;m'-ﬂﬂup
BRIDGE COMBO = | maintains time during power outage. ID timer
Maximi MFJ-422 alerts every 9 minutes aﬂar rﬁsat Ftaﬂ LED .6 inch
i $109.95 i ® r digits. Synchronizable with WWV, Alarm with
JRUT Satut The bost of § | snooze function. Minute set, hour set switches.
performance! 359 95 MFJ-2028 S ' Time set switch prevents mis-setting. Power out,
Tells whether to shorten or lengthen antenna for all CW worlds- alarm on indicators. Gray and black cabinet. Sx2x

minimum SWR. Measure resonant frequency,
radiation resistance and reactance.

New Features: individually calibrated resistance
scale, expanded capacitance range (£150 pf).
Bullt-in range extender for measurements be-
yond scale readings. 1-100 MHz. Comprehensive™
manual. Use 9 V battery. 2x4x4 in.

INDOOR TUNED ACTIVE
i 1mPROVED! ANTENNA

gain‘‘World Grabber’' rivals
or exceads reception

of outside long wires! Unigue tuned Active

Antenna minimizes intermode, improves select-

a deluxe MFJ Keyer in a compac{Configuration
that fits right on the Bencher iambic paddle!
MFJ Keyer - small in size, big In features. Curtis
8044-B IC, adjustable weight and tone, front panel
volume and speed controls (8-50 WPM). Built-
in dot-dash memories. Speaker, sidetone, and
push button selection of semi-automatic/tune

or automatic modes. Solid state keying. Bencher
paddlie is fully adjustable; heavy steel base with
non-skid feet, Uses 9 V battery or 110 VAC with
optional adapter, MFJ-1305, $9.95.

VHF SWR/WATTMETER
mrJ-812 $29.95

3 inches. 110 VAC, 60 Hz.

DUAL TUNABLE SSB/CW/RTTY
FILTER

mFJ-7528 $99.95

.09 000

Dual filters glve unmatched performance!
The primary filter lets you peak, notch, low
pass or high pass with extra steep skirts.
Auxiliary filter gives 70 db noich, 40 Hz peak.

ot - i n nd. even Low cost Both filters tune from 300 to 3000 Hz with
Rons o preiacior peperse o VHF SWR/ variable bandwidth from 40 Hz to nearly flat.
Covers 0.3-30 MHz. Tele Wattmeter! Constant output as bandwidth is varied; linear
scoping antenna. Tune, Read SWR - frequency control. Switchable noise limiter for
Band. Gain. On-off (14 to 170 MHz) impulse noise. Simulated stereo sound for CW
bypass controls. Gx2x6 in. and forward/ lets ears and mind reject QBM. Inputs for 2 rigs.
Uses 9V battery, 9 reflected power Plugs into phone jack. Two watts for speaker.

18 VDC or 110 VAC with
adapter, MFJ-1312, §9.95. MFJ-1020A 579 95

at 2 meters, Has 30 and 300 watts scales. Also
read relative field strength. 4x2x3 in.

Off bypasses filter. 9-18 VDC or 110 VAC with
optional adapter, MFJ-1312, $9.95.

ORDER ANY PRODUCT FROM MFJ AND TRY IT-ND
TO ORDER OR FOR YOUR NEAREST

OBLIGATION. IF NOT DELIGHTED, RETURN WITH- DEALER. CALL TOLL-FREE ?

IN30DAYS FOR PROMPT REFUND (LESS SHIPPING). 800-647-1800. Cail 01.3 L

NS T SN Gy o S I 2 in Miss. and outside continental USA | sesierciand)

e Add $4.00 each shipping/handling * Call or write MFJ ENTERPRISES, INC. Telex 53-4590 MFJ STKV - .J,Ij

for free catalog, over 100 products. Box 494, Mississippl State, MS 39762 P
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HALF-PRIC

Celebrate 25 years of 73 for Radio Amateurs
by treating yourself and a fellow ham to an un-
beatable subscription offer!

Here's how it works—When you get a friend
to enter a paid subscription to 73 for the low one
year rate of $19.97, you can renew your own
subscription for an unbelievably low $12.48—a
50% savings off the regular renewal rate!

You don't need special salesmanship abili-
ties. Simply show your friend 73's:

* high-quality construction projects and week-

end gadget ideas.

* articles about satellite TV, or about the grow-

ing use of microcomputers in the hamshack.
¢ monthly ham help features and new product
news.

* international reports.

Shoot at Will <

RV [hispot™ MREChies s M0 CAPEueT Iy o Flim
i i @ Py 3 piew od pilaymeeeriee

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.
L] Payment Enclosed
LJVISA [0 AE [ MC

Card # Exp. Date
Signature

Name

Address

City State ______ Zip

P SR S SRR R — — — — —

Canada & Mexico $22 97, Foreign Surface $£39.97, One year only, US funds drawn
on US bank. Formgn airmail, please inquirs. 357R6J

and a renewal for me at 50% off.

SEND ME ONE YEAR OF 73 FOR RADIO BECAUSE | GOT A FRIEND TO SUBSCRIBE
AMATEURS AT THE LOW SUBSCRIPTION TO 73, EXTEND MY SUBSCRIPTION FOR

ONE YEAR FOR ONLY $12.48!

(] Payment Enclosed [ ] MC
LI VISA [J 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 airmail, please inquire. 357R6K

e e e cE— re— — ——— — C— — . — — T S T P S— ——

aiey |eqe; Buyew xyy

Bﬁw Radio PO Box 931 » Farmingdale, NY » 11737
Amateurs —

r_——.___"_—_




BACK
ISSUES

March 1984
Space Shuttle extravaganza
April 1984
| Inside Dayton, easy signal monitor,
four-band mobile whip
May 1984
Spring antenna issue—9Y projects!
June 1984

Transistor tester, frequency counter,
VIC-200 Morse
July 1984
Dayton photo-journey, cordless
phones, construction methods
August 1984
Two-tone tester, HW-101 mods, kW
for 164}
September 1984
VILUHF wattmeter, Timex RT1Y
SYsSLEIN

October 1984

Fall antenna 1ssue—9 skvhooks!

November 1984
Colm {an}m[t*r SSTV. TV cure

December 1984

Touchione data display, transiston
tutor, line condittoner
January 1985
1COM mods, extra VIC-20 memaory,
sl H_"-ll'iﬂﬂ' RITY
February 1985
OSCAR uplink amp, HF helicals, 6-
meter CB
March 1985

Volunteer exams, talking repeater
controller

April 1985
Davion Hamvention special!
Ishmad's Journal, the amazing Hat-
[ enna

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

Each back issue costs $3.50 plus
$1.00 shipping and handling. On or-

TOUCH TONE® CONTROL

NEVER BEFORE HAS SO MUCH CONTROL. ..
COST SO LITTLE!!

MODEL CS-16 $164 amateur ner

SR T i
o STCSTES

Two independent user programmable
three digit passwords permit hierarchy
control.

The secondary (user) password can
only access B of the 16 latched (ONOFF)
functions.

However full 16 function control is
available to control operators using
the primary password. Additionally
secondary password access can be
enabled/disabled with a special
primary password command.

Our CS-16 puts repeater control

ops...IN CONTROL.

MO DEL CS’1 BBB $1 39 Amateur netl

|
L

i
‘I

Iy &'
I"l‘l‘lll'!r'l'
T 1M

= '} A
'l..i-q.l.L.‘l
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Ao hcatbih
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A T rEr Ry
» EX
Sl s rizsworn Tl Y

Our new CS-1688 is the most powertul
touch tone controller in the industry!
DIP switch programmability allows
you to choose any of these ten
model/function combinations. ..

OUTPUT FUNCTIONS
D1234567 B83%0+#ABC

DT GROUP B8C GROUP
1 # LATCHED and A MOMENTARY
2 i LATCHED and { OF B SELECT
. | B MOMENTARY and B LATCHEL
i H MOMENTARY and 1 OF B SELECT
R, 1 DF 8 SELECH and A MOMENTAHY
fi 1 OF 8 SELECT and i OF 8 SELECT
T 1 OF 8 SELECT and A LATCHED
B 16 LATCHED ——
), == 16 MOMENTARY
10 i OF 16 SELECT ——r—+——=

COMMON FEATURES

» Open collector (can drive relays
directly) and logic outputs for each
of the 16 functions

» SSI-202 central office quality XTAL
controlled tone decoder

= Adjustable pre-amp accommodates
10MV-2 volt input

» Retransmission of control tones
can be eliminated by use of either

open collector or data strobe logic
outputs

* Operates from 10-25 volts DC.
Reverse polarity protected

e 42" x 6% " glass board with 44
pin gold plated edge connector

e Comes complete with manual and
mating connector

Add $3.00 PAH California residents add sales lax

Call or write for information on these signaling products also:

Model CS-10 DIP relay board. . .packages 10 DIP relays.
Model CS-100...A 19" rack mount that houses a control card and two
CS-10's. All inputs and outputs available on convenient barrier strips.

ders of 10 or more back issues, there
is a flat $7.50 shipping and handling
fee. Send your check or money order
to 73, Atin: Back Issue Orders, 80 Pine

TYPICAL REPEATER CONTROL APPLICATIONS

HIILO POWER — PLICOR — TIGHT/LOOSE SQUELCH — OPEN/CLOSED SQUELCH —
REPEATER ON/OFF — AUTOPATCH ON/OFF — TOLL RESTRICT ON/OFF — RINGBACK ON/OFF —
LONG/SHORT HANGTIME — ANTENNA 1/ANTENNA 2 — REMOTE BASE ON/IOFF — FJfE; —

St., Peterborough, NH 03458.
AUX LINK ONIOFF — TONE MUTING ON/OFF — SPARE TRANSMITTER IN/OUT — ETC. ETC
SELECTOR MODE APPLICATIONS

1 OF N FREQUENCIES — 1 OF N PHONE LINES — 1 OF N ANTENNAS —1 OF N REPEATERS ETC.
okl e B
CONNECT 23731 Madison St. L
SYSTEMS Torrance, CA 90505 E

INCORPORATED Phone (213) 3736803

* ATAT
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America’s Dream Array

Twenty-seven dishes in a twenty-one-mile pattern makes for
some serious DXing at the National Radio Astronomy Observatory.
Galactic DXCC, anyone?

Roald Steen AJON
6217 Ridge Drive
Woodbury MN 55125

he Very Large Array in

New Mexico is the
world’s most advanced ra-
dio astronomy observatory.
This observatory, which
looks like a huge Y when
seen from the air, is located
near Socorro on the Plains of

St. Augustin. Along the out-
line of the Y, 27 large reflect-
ing antennas can be seen in
a pattern which may change
from week to week.

The VLA (Very Large Ar-
ray) radio observatory was
constructed by the National
Radio Astronomy Observa-
tory (NRAO). NRAO, which
is funded by the National
Science Foundation, is also

Photos: the National Radio Astronomy Observatory, operated by
Associated Universities, Inc., under contract with the National Sci-

ence Foundation.

The galactic center of the Milky Way. The powerful radio
sources in this VLA image may be caused by a huge black
hole.
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responsible for the daily op-
eration of the Very Large Ar-
ray.

NRAO was formed in
1956 to develop the best
possible radio telescopes
and to make these available
to scientists from all coun-
tries. The first NRAO obser-
vatory was constructed near
Green Bank in West Vir-
ginia, a site which was cho-
sen because nearby moun-
tains shield the observatory
from most types of man-
made radio noise. NRAO

also constructed a millime-
ter-wave radio observatory
at the top of Kitt Peak in Ar-
izona. Millimeter radio
waves are attenuated by the
atmosphere, so this observa-
tory had to be located at a
high altitude to reduce the
problem of atmospheric at-
tenuation.

The St. Augustin Plains in
New Mexico were selected
by the NRAO as the site for
its most advanced observa-
tory for several reasons. The
area Is sparsely populated,

Technician inspecting the receivers and feedhornsona VLA

antenna.



Most of the observations from the VLA are processed into
radio images or maps. The color graphics are produced by
VLA computers. Colors are used to depict varying intensi-

ties in the radio images.

and there is little nearby in-
dustry, so that little man-
made radio noise could in-
terfere with the observatory.
The plains are extremely
level, so the railroad-type
rails which are used to trans-
port the antennas from one
location to another could
follow straight lines across
the facility. Reception of ra-
dio waves on the shortest
wavelengths which the ob-
servatory can use is subject
to atmospheric attenuation.
As the St. Augustin Plains
are located at an altitude ot
about 7000 feet above sea
level, the atmospheric atten-
uation is low.

The electromagnetic spec-
trum ranges from the ex-
tremely short gamma rays to
long radio waves. All parts
of this spectrum are of inter-
est to astronomers. Only vis-
ible light, radio waves, and
portions of the ultraviolet
and infrared wavelengths
can be observed from the
ground as the atmosphere
shields us from the rest of
the electromagnetic spec-
trum.

The resolution which a
telescope can give of a dis-
tant object depends upon
the wavelength through
which the telescope is ob-
serving that object and the
diameter of the telescope.
Because radio waves are

much longer than the waves
of visible light, a radio tele-
scope must be much larger
than an optical telescope to
achieve the same ability to
resolve distant objects. A ra-
dio telescope would have to
be several miles in diameter
in order to equal the largest
optical telescopes in their
ability to show fine details in
an object.

During the 1950s, astron-
omers in England and the
United States developed a
more practical way to im-
prove the resolution of radio
telescopes. This method
is called interferometry.
Through interferometry, two
or more radio telescopes are
combined in observing the
same object. With this tech-
nology, a resolution may be
achieved which would ap-
proach that of a single tele-
scope whose diameter is
equal to the distance be-
tween the combined radio
telescopes. Interferometry
requires extremely accurate
clocks which are used to
measure the time of arrival
of a signal at each of the two
or more radio telescopes
that are participating in an
observation.

The VLA was completed
in 1980 after seven years of
construction. There are 27
identical parabolic reflector
antennas in the array. The

Installation of a VLA waveguide. These two-inch copper
tubes serve as two-way communication channels. Control
signals flow from the control building to the antennas in
one direction, and the data from the observations flow in
the opposite direction.

antennas are mounted on
foundations that are mov-
able along the Y-shaped sys-
tem of railroad-type rails
which covers the site.

Each VLA antenna has a
diameter of 82 feet. The an-
tennas are working in the
Cassegrain configuration. In
this configuration, the main
parabolic reflector reflects
the incoming signals to a
secondary reflector at the
focus of the parabola. The
receiving equipment which
is located at the base of the
main reflector receives the
signals from the secondary
reflector.

The receivers in the VLA
are cooled to 18 degrees
above absolute zero through
refrigerators that are us-
ing liquid helium. All elec-
tronic components produce
some internal electronic
noise. The internal noise
level is proportional to the
temperature of the compo-
nents. This noise is mini-
mized by the refrigeration
system in each VLA receiver.
At room temperature, the in-
ternal noise in the compo-
nents would overwhelm
many of the weak signals
that are being received from
space.

The aiming of each an-
tenna in the VLA is con-

trolled by a computer in the
observatory’s control build-
ing. The antennas can there-
fore follow an object as it
moves across the sky due to
the rotation of Earth with a
very high degree of accu-
racy.

Each antenna in the VLA
iIs connected to the control
building through two-inch
waveguides. The wave-
guides are part of a two-way
communications system, as
these are transporting the re-
ceived signals from the an-
tennas in one direction and
the control signals from the
central computer to the an-
tennas in the other direction.

The antennas in the VLA
are not self-propelled. A spe-
cial rail transporter is used
to move the antennas in the
VLA from one site along the
Y-shaped pattern to another.
Each antenna with founda-
tion weighs 235 tons. The
transporter supplies the an-
tennas with electrical power
when they are being moved,
so the receivers are cooled
also during transportation.
This is necessary in order to
maintain the stability of the
electronic components in
the receivers. The trans-
porter can usually move an
antenna from one site to an-
other in two hours. It takes a
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Aerial view of the VLA. The large building in the back-
ground is the assembly building, which now is being used to
repair and maintain the antennas. The other buildings in the
photograph contain laboratories, offices, and computer

equipment.

week to reconfigure the en-

tire antenna system in the
VLA.

The antennas are repaired
in a large building which ini-
tially was used to assemble
the antennas on their foun-
dations. The transporter is
used to move each antenna
to the assembly building for
scheduled maintenance and
for repairs. Complex electri-
cal motors are used to move
each antenna in the horizon-
tal and vertical directions,
and these also need regular
maintenance in the assem-

bly building.

The VLA antennas can be
positioned in four main con-
figurations. In the most
dense configuration, all 27
antennas are crowded inside
an area with a diameter of
only 4000 feet. The most ex-
tensive configuration is one
in which the antennas are lo-
cated in a pattern across the
entire 21-mile span of the
observatory. By combining
the four configurations, one
can achieve an effect which
is similar to that of a zoom
lens. In the most dense con-
figuration, the VLA can ob-
serve a large area of the sky,
but with little detail. In the
most extended configura-
tion, it can study a small
area of the sky in great de-
tail.

The resolving power of
the VLA exceeds that of any
other radio observatory,
Only in sensitivity is it ex-
ceeded by another radio
observatory, the Arecibo ob-
servatory in Puerto Rico (see
“Stare-Way to Heaven,” 73,
August, 1984). The sensitiv-
ity of a radio observatory to
weak signals from space is
related to its antenna area.
The VLA array has a sensitiv-
ity which would equal that
of a single antenna, 430 feet
in diameter. The Arecibo ob-
servatory has a diameter of
1000 feet.

The control building at
the VLA contains computers
that analyze the signals
from each antenna. These
computers make millions of
calculations each second in
order to enable the observ-
ing scientists to form an im-
age of the object which is
being observed, or to pro-
duce the radio spectrum of
the emissions from the ob-
ject. The data also can be
recorded on magnetic tape.
In this way, an astronomer
may not even have to be
present at the observatory
when his observations are
made. The image of an ob-
ject can be constructed days
or even weeks after an obser-
vationwas made, through use
of magnetic tape.

Most of the observations
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Close-up of one of the 27 VLA antennas.

at the VLA are processed
into radio images that re-
semble photographs. The re-
sulting image presents the
object as if one had a cam-
era which was sensitive to
radio waves instead of light
waves. Colors are used to
distinguish different levels
of intensity in the received
radio image. The final prod-
uct of the VLA is usually an
article in a scientific journal
or publication describing
new discoveries.

The rotation of Earth
is utilized as a tool by the
VLA. As Earth rotates,
the space between the Y-
shaped arms of the observa-
tory is gradually being filled
in. After a few hours of ob-
servation, data has been as-
sembled, almost as if the
array consisted of a solid re-
flector measuring 21 miles
from one end to the other.
The resolution which can be
achieved through this tech-
nique is superior even to
that of the largest optical
telescopes.

Much of the sensitive re-
ceiving equipment and con-
trol equipment which the
VLA uses is developed in
laboratories which are part
of the VLA facility. A num-
ber of improvements in the
low-temperature refrigera-
tion systems have also been
developed by these labora-
tories.

Like other radio tele-
scopes, the VLA is capable

of observing the sky in broad
daylight. The observatory is
therefore in use around the
clock. Astronomers from all
over the world may com-
pete for observing time at
the VLA observatory. Allo-
cation of observing time at
the VLA is usually based on
an evaluation of the scien-
tific merit of each proposed
set of observations.

Space is filled with mag-
netic fields of varying in-
tensities. Whenever an elec-
tron moves in a magnetic
field, its movement is al-
tered. Whenever an electron
changes its speed or direc-
tion, an electromagnetic
wave is emitted, often at ra-
dio wavelengths. The VLA
and other radio observato-
ries are therefore able to
collect a great deal of infor-
mation about the magnetic
fields which may play an im-
portant role in the formation
of stars and galaxies.

A lot of information can
be obtained on a distant ob-
ject through its rf spectrum.
Many elements and chemi-
cals have emissions which
may be identified in this
spectrum, and movements
and temperatures in the ob-
ject result in Doppler shifts
and widening of the spectral
lines. Through the spectrum,
an astronomer can there-
fore determine much of
the chemical composition,
movement, and tempera-
ture of a distant object.

The VLA is often used to



study the centers of distant
and nearby galaxies. Even
the center of our own galaxy
can be observed by the VLA.
The light from the central re-
gion of the Milky Way is ob-
scured from us by dust and
gas which lies between the
solar system and the center
of our galaxy. The longer ra-
dio waves are able to pene-
trate all this dust and gas,
however, so that they can
produce radio images of our
galactic center. These im-
ages indicate that there is a
lot of energy being radiated
from violent processes near
the center of our galaxy. Im-
ages of other galaxies show
similar powerful emissions
from the center. Many as-
tronomers believe that these
observations can be ex-
plained only by assuming
that there are huge black
holes near the centers of
the Milky Way and other
galaxies.

Galaxies which emit
much more energy in the ra-
dio wavelengths than nor-
mal galaxies are called radio
galaxies. Many radio galax-
ies have huge radio lobes
that extend far beyond the
visible limits of the galaxy.
These radio lobes seem to
originate near the center of
these galaxies and appear to
consist of charged particles
that are streaming away
from the center at velocities
that approach the speed of
light. Scientists at the VLA
have devoted a lot of ob-
serving time to the study of
radio galaxies. One of the
nearest of these galaxies is
called Centaurus A. If the ra-
dio lobes of Centaurus A
could be seen in visible light,
these would be one of the
largest objects in the sky.
The radio lobes of Centau-
rus A cover a larger area of
the sky than the full moon.

The remants of superno-
vas, or stars that exploded,
are among the strongest
emitters of radio waves in
the Milky Way. A supernova
explosion leaves a large ex-
panding shell of hot gases
and dust. At the center of
this shell, a rapidly rotating

Sunrise at the VLA.

neutron star can usually be
found. The VLA has been
used both for the mapping
of many supernova shells in
the Milky Way and in the
search for rotating neutron
stars. A rotating neutron star
will appear as radio pulses
that are repeated with such
a regularity that these cos-
mic lighthouses could be
used to measure time.
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VLA antenna on the rail transporter which is used to move

Some of the brightest ra-
dio emitters in the universe
are also among the most dis-
tant objects in the sky. These
objects are called quasars
and are believed to be lo-
cated near the center of ex-
tremely distant galaxies. The
radio waves from most of
these sources have spent bil-
lions of years in their jour-
ney towards us. The VLA has

e
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the antennas from one site to another.

participated in many re-
search programs on quasars.
The long time which the ra-
dio waves from the quasars
have spent underway means
that when it is observing a
quasar, the observatory is
actually looking at an object
as it appeared billions of
years ago.

Even greater resolution of
distant objects than that
which can be achieved with
the VLA can be made possi-
ble by combining the obser-
vations from several obser-
vatories across a continent.
This is routinely being done
by a network of radio ob-
servatories which includes
participants on both the east
and west coasts of the Unit-
ed States. The VLA itself
participates in many of
these studies. This type of
observation, which is called
Very Large Baseline Interfer-
ometry, may even involve
observatories on other con-
tinents, such as in Europe
and South America. If fund-
ing for the project can be
obtained from the US Con-
gress, construction of a Very
Large Baseline Interferome-
try Array will start in a few
years. This will consist of 10
VLA-type antennas located
at sites in Hawaii, Puerto
Rico, and across the conti-
nental United States. The
movement of each of the 10
separate antennas in this ar-
ray will be controlled by a
master computer in Socorro.
This continent-wide array
will thus act as an extension
of the VLA and will allow us
to observe many interesting
objects in the sky in an
amazing degree of detail.

The Very Large Array wel-
comes visitors to the obser-
vatory. The VLA facility
includes a visitor center
which is open from 8:00 am
until sunset every day. The
visitor center contains dis-
plays on radio astronomy
and a detailed description of
the array and how it is oper-
ated. A self-guided tour is
also available, so that a visi-
tor may have access to
many of the interesting facil-
ities of the observatory.l
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D. A. Emmett ZS2RH
PO Box 7968
Newton Park

Port Elizabeth, 6055
South Africa

WARC for the FT-101E

Here’s how to join the fun on our new 12-meter band.

he FT-101E series of

transceivers has no pro-
vision for the new bands,
and since | am well satisfied
with the operation of the
FT-101E, | did not feel in-
clined towards the expense
of changing to one of the
later models which in-
cludes these new bands.

A thorough study of the
schematic and the innards
of the transceiver revealed
that, with careful working
and not rushing things, the
modifications required
would be relatively simple.
(By the way, the handbook
states for the “Aux” posi
tion of the bandswitch:
“any 500-kHz coverage be-
tween 14.5 and 28.0 MHz.”
Don’t believe it; it works FB

for 24,5, but certainly not
for 18. | know; | tried it.)
After consideration, it
was decided to forfeit band
10D, as 29.5-29.7 MHz is
never used by me and this
position was used for the
24 5-MHz band. Simply
plug in a 30.520-MHz crys-
tal in place of the existing
35.52-MHz crystal and
retune TC23 to obtain the
correct output at the test
point on PB1181 (rf unit),
namely 0.3 V rms on the rf
voltmeter, and the rig will
work perfectly on the 24.89-
24.99-MHz band. There is no
need to touch the alignment
of the rf and driver stages
TCs, as these are tied togeth-
er for the 10m bands, and
the inductance variation in
the “preselect” tuning takes

= TC3J

REMOVE —|~
Lings
WIRE

TCig

REMOVE
LINKE WIRE
Swic

= TC4

SWIG

A
N

NEW ' \

[/

SWiM

MODIFIED BANDSWITCH

(FROM REAR)

Fig. 1. Modified bandswitch (from rear).
22 73 for Radio Amateurs » July, 1985

And you’ll be ready for 18 MHz, too!

care of the lower frequency
quite adequately.

The 18-MHz band is put
into the Aux position and re-
quires a little work on the
various circuits in addition
to plugging in a 24.02-MHz
crystal and tuning TC24 for
the required 0.3-V-rms out-
put to PB1181. Fortunately,
all the work is done at the
bandswitch, although the
chassis must be removed
from the cabinet to facili-
tate working on the various
switch sections. The chassis
is upside down, and refer-
ences to top and bottom
refer to positions with the
chassis so placed.

In making the modifica-
tions, each switch section
should be worked on and
completed separately. |
started with the easy one,
i.e.,, SWIM. The connection
between the Aux and the
10m lugs is removed and a
heavy wire is soldered be-
tween the Aux and the 15m
lug. This completes SW1M.

The various switch poles
can be identified and
checked by setting the
bandswitch to the required
position and checking the
rotor wiper blade which will
be in the required position.
This is important when
working on the other switch
wafers as there is very little
space, and without a good
light spotted on the wafer
being worked on, it is almost

impossible to see anything.
In addition, a soldering iron
with a long, thin bit should

be used because of the lack
of space for working.

| next tackled SW1G. It
will be seen from the sche-
matic that there are no con-
nections to the Aux and 10m
switch lugs so that the only
thing to do is to connect the
Aux lug to the 15m lug. This
is a little awkward, and the
reason for the long, thin bit
on the soldering iron will be
obvious. Note that SW1C is
the 8th wafer from the front,
not the 7th as would be ex-
pected. It is in the driver
plate compartment.

SW1E is the most difficult
and awkward; this is the 5th
wafer from the front. The
first thing is to break the
connection from the Aux lug
to the 10m lugs. As this lug is
on the bottom of the switch,

ordinary cutters cannot be
used: There is only about

3/8” working space. | over-
came the difficulty by using
a very thin round file, and
slowly filing through the
connecting wire. This re-
quires a great deal of care
and patience. When this was
completed, the short pieces
of wire that remained were
bent out of the way. From
the Aux lug, a white wire
goes to TC5; this connection
to TC5 is removed at the
trimmer PCB, and the white



wire is used to connect the
Aux lug to the 15m lug. A
new wire is soldered to the
10m lugs at the top of the
switch wafer and then
connected to TC5. The 15m
lug is already connected to
TC4 and needs no further at-
tention

The modification of
SW1C, 3rd wafer from the
front, proved easier than at
first expected. | started by
removing the connection
between the Aux and 10m
lugs positioned on top of the
switch wafer. A wire is sol-
dered to the Aux lug and fed
over and soldered to TC14
(15m trimmer); this connec-
tion is made on top of the
trimmer PCB.

At this point, | put the
whole rig together again and
fired it up to check tuning
and performance into a
dummy load. Everything
was FB on all bands except
18 MHz. There was not
enough capacity in the one
section of VC2, which is used
on 15 MHz and above, to

TUBES BOUGHT,

load the output satisfactori-
ly. So, the rig was opened up
again as it was obvious that
more capacity had to be in-
troduced in the loading for
the 18-MHz band.

After much thought and
study, | decided to modify
SW1L by adding a new con-
tact lug at the Aux position
on top of the wafer. A lug
was removed from an un-
used spare rotary switch
that was on hand: this was
done by carefully drilling it
out and removing the rivet
holding it. This lug was then
mounted in position on
SW1L using a very small bolt
and nut, and a stiff wire
bridged it over to the 160m
lug on the switch. (A spot of
solder on the nut and bolt
prevents movement.) The
lug must be carefully posrk
tioned and set so that the
rotor wiper arm makes a
good clean contact and
moves smoothly.

The rig was now reassem-
bled and tested into the
dummy. All bands, includ-

SOLD AND TRADED

YOUR TUBES

Band Preselect Plate Load
28 92-96 87-91 30
245 8.0 7 26
21 8.8 79 20
18 7.3 6.9 2.0
14 7.0 7.0 20
7(low) 5.1 45 30
3.5(low) 32 23 20

Table 1. Dial readings.

ing 18 MHz, were now capa-
ble of being tuned normally.
The measured outputs into
the dummy (CW tested) were
110 Watts on 245 and 28
MHz and 125 Watts on 18
MHz and other bands.

As these bands have been
available in ZS for over a
year, an air test using a very
rough and ready dipole,
badly installed, produced
two TR8 stations on the first
CQ call.

As a guide, the dial read-
ings given in Table 1 for the
various controls are as re-
corded by the writer. Ditfer-
ent installations will pro-
duce variations.

Upon consideration, and
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with a good deal of hind-
sight, it would seem that
SW1L need not be modified.
The addition of a 200-pF
(1,000-V) capacitor in paral-
lel with VC2 (the front sec-
tion which is in circuit on all
bands) would provide ample
capacitance for loading on
18 MHz and would only
cause the tuning of the other
bands to be moved towards
the center of the load dial.

| have ignored the modifi
cation to put the FT-101E
series on 10 MHz, first be-
cause it was admirably
covered by WB9DDF in the
November, 1983, issue of 73,
and second that band does
not interest me.
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The Dayton Downlink

Optimizing your OSCAR downlink system can be frustrating.

Use this easy method to measure your improvements
and know just when to stop.

lerome T. Dijak W9JDy8
4854 Leafburrow Drive
Dayton OH 45424

ln designing a downlink
station for AMSAT-OS-
CAR 10 satellite reception,
the main goal is to develop a
setup where system noise is
as low as possible compared
to the extremely weak sig-
nals coming from the satel-
lite. Sounds simple enough,
but it is important to be able
to characterize the perfor-
mance of the system as it is
being assembled so that
when vou are finished, you
can at least rest assured that
you have done the best you
possibly could.

| have read in several pub-
lications that, at 146 MHz,
system noise will be limited
by the inherent noise in the
downlink electronics. If and
when this is the case, the op-
timum downlink is the one

with the lowest possible
noise figure. My experience
has been, however, that sys-
tem noise is often limited by
external or atmospheric
noise (that which is picked
up by the antenna) and not
by the noise produced with-
in the electronics. When this
is the case, no improvement
will be gained by further re-
duction of the noise from
the equipment.

This article will describe
techniques for characteriz-
ing the internal and external
sources of noise affecting an
OSCAR Phase 1l satellite
downlink station and will as-
sume the availability of only
an ac voltmeter and an rf 50-
Ohm termination as test
equipment. It is written with

HF AUDD DUT
| HECEIVER =T -Eﬂ SPEAKER
oom |
TERMINATION
b“"- AMNALOG AC
- e = VOLTMETER

Fig. 1. Basic noise test setup.
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the 146-MHz downlink sig-
nal of AO-10 in mind, but
the techniques could be ap-
plied at other frequencies as
well.

Terms

I'll be using some terms
which may not be familiar
to all readers. By “intrinsic
noise” | mean all noise
sources inherent to the elec-
tronics of the receiving sys-
tem, while “extrinsic noise”
refers to all noise sources ex-
ternal to the receiving sys-
tem (ie., picked up by the
antenna), whether they be
man-made or natural.

“Noise figure” is a figure
of merit for an amplitier or
receiving system. It s ex-
pressed in decibels (dB) and
the lower the number, the
better. A typical mediocre
noise figure at 146 MHz is 4

dB, while a really good one
would be 0.5 dB.

“System noise floor” re-
fers to the baseline audio
noise output of a receive
system when the antenna is
connected and no signals
are present. It represents the
combined effects of both in-
trinsic and extrinsic noise
sources and is the reference
level for system signal-to-
noise measurements.

Test Signal Source

To make noise measure-
ments on our system we
need a very weak “signal”
source. It turns out that
most of the time the noise
simply picked up by the an-
tenna will be an adequate
signal for our measure-
ments. It may be a little hard
at first to think of noise as
signal, but in this case it will
work just fine,

The goal is to develop
your receiving system so
that its intrinsic noise is less
than that coming from the
antenna naturally, so using
the antenna noise as a
source in doing our mea-
surements is very logical
and effective.

If you cannot hear any in-
crease in output noise from
your system when connect-
ing an external antenna
(compared to the noise out-
put with a 50-Ohm termina-
tion at the rf input), then
your intrinsic noise already
dominates your signal-to-
noise ratio and you may
wish to start taking steps to
reduce the intrinsic noise
of your system (discussed
later). In this case, since the
antenna noise i1s not strong
enough to hear, you will
need to use a simple diode



noise generator (see the
ARRL Handbook, among
other sources) as a noise
source for the measure-
ments described below.

Noise Measurements

Fig. 1 shows the equip-
ment configuration for mak-
ing noise measurements
with simple equipment. We
will not have the capability
to establish an absolute
noise figure for our system
(we do not assume the avail-
ability of a calibrated noise
source or a true noise figure
meter), but we really don’t
need that anyway. We are
really just interested in optk
mizing our system for mini
mum intrinsic noise, which
can be done adequately
with simple equipment.

The “receiver’” may be el
ther a true 2-meter receiver
or a 2-meter downconverter
in front of an HF receiver.
For this discussion, the dis-
tinction is unimportant. The
audio output is routed to a
speaker (or headhones) as
well as to a high-impedance
audio (ac) voltmeter. The
noise levels to be measured
will probably vary some-
what, so an analog meter
will be best for “eyeball
averaging” readings when
necessary.

The voltmeter provides a
very good way to obtain an
avesaged reading of the
noisé levels. The speaker is
used to monitor the audio to
ensure that we always are
dealing with just random
noise and not intermodula-
tion products or other spuri
ous signals which might
show up at times.

The basic procedure is
quite simple. With the rf in-
put terminated with a 50-
Ohm termination, fix the rf
gain full open with avc dis-
abled and adjust the af gain
of the receiver for a level
which produces a 10-20%
meter deflection on the volt-
meter. This establishes the
reference noise level

(You may notice that your
receiving system is quieter
with nothing at all connect-
ed to its rf input than it is
when its input is terminated

in the proper characteristic
impedance, but the untermi-
nated case is an unrealistic
operating condition and is
not of any use to us.)

Then, after changes are
made (perhaps just connect-
ing the antenna), note the
new audio output level that
is obtained without chang-
ing any of the receiver gain
controls. The ratio of these
two voltages provides a di-
rect measurement of the sig-
nal-to-noise ratio (actually
the (S+N)N ratio) for the
system under test. We will
be interested in making this
type of measurement under
a variety of conditions.

We will always want to
deal in decibel ratios. If you
happen to have a meter with
a scale calibrated in dB, you
have it easy. If not, you may
use a pocket calculator to
apply the formula dB = 20
log10(V1/V3), where V1 and
V; are the two voltages be-
ing compared.

Characterizing Intrinsic
and Extrinsic Noise

The first item of interest is
to compare the extrinsic
noise to the intrinsic noise.
We use the setup shown in
Fig. 2, where we assume that
a complete downlink station
has been assembled. At the
point where the feedline
connects to the receiver, we
also prepare a 50-Ohm ter-
mination plug (preferably
shielded). For the moment,
we assume nothing about
the quality of the receiving
system or its intrinsic noise.

The procedure is to install
the 50-Ohm termination at
the receiver’s rf input, adjust
the audio level to a 10-20%
deflection voltmeter read-
ing (with the rf gain at maxi-
mum and avc disabled), and
make note of this level
Then remove the termina-
tion and connect the anten-
na and feedline. One of two
things will happen: Either
the noise level will increase
(indicating that the extrinsic
noise level is greater than
or equal to the system in-
trinsic noise) or the noise
level will not change (in-
dicating that the extrinsic

50 OHMW
TERMINATION

I -

STATION FEEDULINE

ANTENNA

RECEIVER

i

Fig. 2. Characterization of intrinsic and extrinsic noise.

noise level is negligible
when compared to the sys-
tem intrinsic noise).

In the first case, you need
do nothing further to de
crease the noise figure of
your receiving system. The
output noise level is already
being dominated by the ex-
trinsic, atmospheric noise,
and lowering the intrinsic
noise of the equipment will
have no noticeable effect
on the output signalto-noise
ratio,

In the second case, the
overall system noise floor is
being dominated by the in-
trinsic noise of the equip-
ment and if you can take
steps to decrease this, you
can decrease vour overall
system noise level and im-
prove your output signal-to-
noise ratio. This is the more
desirable situation, since it
allows you to do something
to improve system perfor-
mance. Once you reach the
level of the extrinsic noise in
your location, however, you
can improve things no fur-
ther—unless you can first
do something to reduce the
extrinsic noise at your an-
tenna.

Reducing Intrinsic Noise

If intrinsic noise is domi-
nating your system, do what
you can to reduce it Be-
yond obvious problems like
hum and noisy power sup-
plies, however, you quickly
get into a “black art” area
where creativity, experi-
ence, and patience are the
tools used to tune a receiv-
ing system for minimum in-
trinsic noise. With the ex-
ception of simply adding a
preamp, a discussion of
noise reduction techniques
is beyond the scope of this
article. If you want to get in-

to this area, my advice
would be to find a wise local
expert and enlist his aid.

On the other hand, a rela-
tively easy route to a quieter
receive system is to add a
high-quality preamplifier in
front of it. Since the intrinsic
noise of a receiving system
is primarily determined by
the characteristics of its first
few stages, adding a state-
of-the-art, low-noise, high-
gain preamp is one of the
easiest and most effective
means of reducing intrinsic
noise.

A good preamp produces
lots of gain, typically 15-25
dB, while introducing very
little additional noise; the
gain (and noise generation)
of the rest of the receive sys-
tem can therefore be greatly
reduced, with the result that
the audio output signal-to-
noise ratio is improved.

Fig. 3 shows some typical
equipment configurations.
If we assume an initial con-
figuration something like
that in Fig. 3(a), then we have
the option of going to a con-
figuration like that in Fig.
3(b) or 3{c) to reduce intrin-
sic noise. (Where we assume
that the preamp is one with
a better noise figure than
the existing front end of the
receiver.)

| recommend that you
first try the configuration in
Fig. 3(b), and after installing
the preamp, again check the
extrinsic noise. Remember
that we started with a situa-
tion where the intrinsic
noise was dominant (negligi-
ble increase in output noise
level observed when the an-
tenna was connected), but
now you should have re-
duced the intrinsic noise
considerably by installing
the preamp; you need to see
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Fig. 3. System configurations.

how the intrinsic noise and
extrinsic noise compare
now.

If you find that the system
noise floor is now being
dominated by the extrinsic
noise, you may stop, since
any further reduction in in-
trinsic noise will not be no-
ticeable once the antenna is
connected.

But if you find that the in-
trinsic noise is still dominant
and you want to take a little
more trouble to reduce it
further, you can go to a con-
figuration like that shown in
Fig. 3(c), with the preamp
mounted right at the anten-
na. This is the optimum con-
figuration for minimum
noise figure, but the incon-
venience of it is only war-
ranted if the extrinsic noise
is still below the intrinsic
noise with the preamp in-
stalled at the receiver.

If after going to this con-
figuration you find that your
system noise floor is still
dominated by the intrinsic
noise, then you are either in
a very quiet locale (lucky
you) or you have a noisy pre-
amp. In any case, if you are
still in the game at this point,
the next step is to buy or
build a better and quieter
preamp. But if you have
done everything right up to
this point and there are no
serious problems with your
equipment, you should be
able to hear the satellite fair-
ly well (a 10-dB output sig-
nal-to-noise ratio or better) if

you have a 10-dB gain an-
tenna

One word of warning.
High-gain preamps some-
times have a tendency to os-
cillate, especially if not ter-
minated in impedances of
exactly 50 Ohms, resistive,
at input and output. If you
find a lot of noise coming
out of your preamp—either
sporadically, like lightning
crashes, or continuously —
your preamp may be oscil-
lating.

Antennas

You will want to use a
gain antenna of some sort,
preferably about 10 dB gain
or more, and it is a good idea
to spend some time charac-
terizing the “noisiness’” of
vour environment at various
azimuths and elevations.
Having done this, you will
know in advance those
beam headings that can be
expected to produce good
and bad signal-to-noise ra-
tios for the same strength of
satellite signal. Keep in
mind, however, that the
noise sources in the environ-
ment around you may
change with time, so consid-
er this just a general deter-
mination of good and bad
areas.

For any particular oper-
ating occasion, the opti-
mum procedure is to first
determine the beam direc-
tion (azimuth and elevation)
that yields the strongest
signal from the satellite
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and then tune away from
the satellite signals and try
to find a beam direction in
that general area of the sky
that also minimizes the
noise pickup. The idea be-
ing, or course, to maximize
the ratio of received signal
to received noise at the re-
ceiving system’s input ter-
minal.

Note that if your system
noise floor is dominated by
extrinsic sources, you may
not notice any improvement
in output signal-to-noise
ratio by installing a larger,
higher-gain antenna. De-
pending upon the side-lobe
gains of the antennas as in-
stalled, the ratio of satellite
signal to noise signals may
increase, decrease, or not
change at all when changing
antennas since the noise
sources in your environment
are likely to be distributed in
azimuth around you.

Circular Polarization

All available literature
strongly recommends right-
hand circular polarization
(RHCP) for vour AO-10 an-
tennas. | will not contradict
this advice since intuitively
RHCP seems like the right
thing to use, but my obser-
vations of the AO-10 beacon
signal as well as general
signals in the passband have
shown that antenna polari-
zation (whether linear or cir-
cular of either sense) usually
makes no observable differ-
ence in the strength or quali-
ty of the downlink signals. |
have not heard any credible
explanation for this phe-
nomenon, nor will | attempt
to offer one.

Sometimes RHCP does
work better than the others,
but even with RHCP there is
usually very strong spin
modulation (fading) on the
signals.

A Case Study

It might be interesting to
relate the results of this sort
of characterization on my
downlink station.

My baseline 146-MHz re-
ceive system consists of an
Advanced Receiver Re-
search (ARR) R144VD down-

converter working into a
Drake R4 running at 30 MHz.
The R144VD has a noise
figure specification of less
than 1.8 dB. My preamp 15
an ARR P144VDC GaAsFET
unit with a noise figure of
less than 0.5 dB and gain of
better than 24 dB, as speci
fied by the manufacturer.
(These absolute perfor-
mance figures were not
checked by measurement,
due to lack of test equip-
ment. The preamp and con-
verter were both new, how-
ever, at the time of the mea-
surements which follow.)

The antenna used for
these tests was a 4-element
linearly-polarized quad with
a measured gain of 9 dB over
a dipole.

The series of tests de-
scribed in this article were
carried out on this sytem,
with several interesting
results. The act of adding
the preamp to the system at
the downconverter (the con-
figuration shown in Fig. 3(b))
improved the output (S+N)/
N ratio by about 3.4 dB over
that obtained with the con-
figuration of Fig. 3(a).

Installing the preamp at
the antenna (the Fig. 3(c)
configuration) instead of at
the converter improved the
output (S+NJ)/N ratio by
another 3.5 dB. (The feedline
involved here is 85 feet of
new RG-213 with a mea-
sured loss of 0.87 dB at 146
MHz )

Even with the basic Fig.
3(a) system configuration,
however, the local atmo-
spheric noise averages 3-10
dB above the system intrin-
sic noise, while the AO-10
beacon signal appears at 3
to 10 dB above the local
noise at various times. |[f
local noise were not pres-
ent, | would be able to hear
the satellite’s beacon with a
quite respectable signal-to-
noise ratio of 10 to 20 dB
though, even without a
preamp.

Since in this case the local
noise exceeds the intrinsic
noise even without the pre-
amp, the reduction in sys-
tem noise due to adding the
preamp has no effect on
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output signal-to-noise ratio.
Were | in a very quiet loca-
tion, however, adding the
preamp mounted at the an-
tenna would improve the
output signal-to-noise ratio
by 6.9 dB, which would be

significant.

| do use the preamp in my
system anyway, however,
because of a secondary ben-
efit. | use a computer in my
station and it generates
quite a bit of spurious rt at
30 MHz; these spurs are
strong enough to degrade
the reception quality of the
weak satellite signals when
no preamp is in use. Since
the preamp boosts the sig-
nal levels at the 30-MHz
by 24 dB, however, it places
the desired signals well
above the computer spurs
and improves the reception
quality in that way, even
though my output signal-to-
noise ratio due to thermal
noise is still dominated by
the extrinsic noise and
therefore is not improved by
the preamp.

Summary

| have described a series
of simple tests that can be
carried out on any receive
system with minimal test
equipment to characterize
the noise performance of
that system relative to the
local noise environment.
This type of characteriza-
tion is much more mean-
ingful than an absolute char-
acterization, such as a stan-
dard noise figure test, since
the effects of the local en-
vironment are considered.

Using these procedures it
is possible to determine in
advance whether or not the
addition of a preamp to a
system is likely to improve
output signal-to-noise ratio,
as well as whether or not it is
worth the inconvenience of
mounting the preamp at the
antenna.

In the end, you may not
be happy with the quality of
the downlink signals at your
station, but at least you’ll
know why they are the way
they are.

Microlog Corp. has
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™

many different digital com-
munication systems for
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itary as well as amateur

Our new high sample rate
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radio service. We were the first to advertise an
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for the eritical Maritime Telex System.

In testing various available AMTOR programs,
we have found in some of them a verv low tolerance
for bit-rate timing error. Some programs “bomb”
on as little as 2 parts in 10000 (0.02%) timing dil-
ference which is possible with computer crystal
variations. This indicates an inability to adequately
perform “bit synchronization™® in their decoding
algorithms. This is totally apart from the necessary
master/slave timing lock in AMTOR and operates to

“fine tune” the individual 10 millisecond bit timing.
In a non-synchronous code such as Baudot or
ASCII, this bit sync occurs naturally with each stop
bit. But with the synchronous ARQ code as used in
AMTOR, which has no start/stop bit, a very sophis-
ticated decoding algorithm is required so that minor
timing differences between two terminals can be
quickly compensated for. Without this. synchron-
ous code operation is eventually lost as the two

*A digital communications technique of continually adjusting
an internal clock to match the received signal’s bit rate.

\_

pected system clock variations. It is of course, com-
patible with all known SITOR/AMTOR protocols
and will allow operation with svstems previously im-
possible because of clock deviations. This tracking is
fullv automatic and does not require typing control
commands to manually alter system timing as
required in some programs.

If you own an Air-1 with AMTOR, we will sup-
ply vou with an updated set of “high rate bit sync
plus as a bunus a disk which
contains the I'E:ﬂ]-timﬂ disk communicator and ASCII
Tokenizer programs for sending programs over the
air. Just send in your present ROMS (two 2764 s with
their labels intact) and $35. We'll rush you the new

AMTOR +~ ROMS

O1eS,

If yvou have an Airdisk. send it with $10 for the
update., Send to Mierolog Corporation,
Mooney Drive, Gaithersburg, MD 20879. Tel: 301

258-8400.

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATION

18713
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1985
CALLBOOKS

Specual North
American Edition

As an added bonus, the 1985 U.S. Callbook
also lists the amateurs in Canada and Mexico!
You get the complete and accurate U.5.
listings (prepared by our own editorial staff),
all the usual up-to-date Callbook charts and
tables, PLLUS Canada and Mexico. Now that's
real value!

The best just got better!

Of course, Canadian and Mexican amateurs
are also listed in the 1985 Foreign Callbook.
Don't delay! The great new 1985 Callbooks
were published December 1, 1984,

Order your copies now!

Each Shipping Total

oS, Callbook $21.95 $£3.05 $25.00
o Foreign Callbook 20.95 3.05 24.00

Order both books at the same time for
$45.00 including shipping within the USA,
——— e —————
Order from vour dealer or directly from the
publisher. Foreign residents add $4.55 for
shipping. Illinois residents add 6% sales tax.

Keep your 1985 Callbooks up to date.
The U.S. and Foreign Supplements contain
all activity for the previous three months
including new licenses. Available from the
publisher in sets of three (March 1, June 1,
and September 1) for only $15.00 per set
including shipping. Specify U.S. or Foreign
supplements when ordering. Illinocis res-
idents add 6% sales tax. Offer vold after
November 1, 1985.

RADIO AMMEUH I I L I(
D0 INC.

Dant
925 Eharwucd Dr., Box 247
Lake Bluff, IL 60044, USA

Tel: (312) 2346600 wemm . <_

“When You Buy, Say 73"

At high power a hot an-
tenna rod is a sure sign 1hat
pOWer 1s going to waste. At |
lower power you 're losing
the same percentage of en-
ergy, but the dissipation is
so rapid you can't feel the
heat. That’s why it's impor-
tant to know the cold facts
about Larsen antennas.

Our exclusive Kalrod®
whip minimizes RF loss
regardless of the watts
applied, so you can talk
farther. It stays cool to the
touch even at high power.

The stainless steel rod
is first plated with nickel,
then with copper for high

(1)

conductivity. Thin layers
of nickel and chrome pro-
tect the copper from cor-
rosion and provide a sleek
finish, without hindering
performance.

So whether you're calling
for fun, or calling for help,
you can depend on Larsen
antennas and our no-
nonsense warranty to de-
liver a strong, clear signal...
instead of a lot of hot air.

Shown in cutaway: Top
plating of chrome. Inner
platings of nickel, copper
and nickel over stainless
steel rod. (Layers not
drawn to scale.)

rsen Fintennas

The Amateur’s Professional

See your favorite amateur dealer or write for a free amateur catalog.

IN USA Larsen Elecironics. Ine
1 '|‘11 1 r‘E Ill';\.lr-.. nu.l II. 1 i-l-”. P00
Vancouver Wi SEbhRE
i || o R O s

IN CANADA Canadian Larsen Electromncs. Lig

149 We<t Bth Avenue
Vancouve:, BC VSY 13

bOd-BrE-B51 7
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Steven E. Mann N4EY
PO Box 7351
Winston-Salem NC 27109

The 30-Meter-Plus Receiver

Explore the world of 10 MHz with a solid-state receiver
you’ve built yourself! We’ve come a long way
since oatmeal boxes and cats’ whiskers.

M ost of the older ama-
teur rigs have no pro-
vision for the 30-meter band
or for receiving the commer-
cial CW and broadcast sta-
tions that also occupy the
HF region. The receiver de-
scribed in this article tunes
7.8 MHz to 12.1 MHz, which
includes commercial CW
and RTTY stations, SWBC,
WWYV, and the 30-meter am-
ateur band. It is simple to
build, easy to get operating,
and doesn’t cost a mint.

Fig. 1 shows the block dia-
gram of the receiver and the
schematics are shown in
Figs. 2, 3, and 4. A single
tuned circuit matches the
antenna to the mixer and
peaks the desired signal. A
dual-gate MOSFET is used
for the mixer, as it has a
good noise figure and pro-
vides some gain, thus reduc-
ing the total number of
stages in the receiver.

The vfo uses a JFET as a
Hartley oscillator and an-
other dual-gate MOSFET as
a buffer amplifier. It is mod-
eled on the W7ZOI and
K5IRK design' but does not
use the padding capaci-
tance. This was left out in or-
der to obtain the maximum

tuning range from the oscil-
lator, which is about 4.3
MHz in this case.

The output of the mixer is
fed through a tuned circuit
with a link output to a Heath
filter ot 2.1-kHz bandwidth
and 3.395-MHz center fre-
quency. The filter was a gift
from KI4F), who replaced
the filter in his SB-101 with a
Fox-Tango filter. The 2.1-
kHz bandwidth is suitable
for the CW and RTTY sta-
tions that are found in the re-
ceiver's tuning range. It is
also acceptable for AM re-
ception when the receiver is
tuned to either side of the
carrier frequency.

The i-f amplifier is a single
IC which provides better
than 40 dB gain and pro-

[406TY) 3.395MHz
MIXER I=F FILTER

(MCI350P)
1-F AMP

VFD
[(WMEFIDZ, aDETE)

Fig. 1. Block diagram. The receiver operates on 12 V dc, uses
low-impedance earphones or a speaker, and requires a low-

impedance antenna.
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vides the majority of the re-
ceiver’s gain. To keep things
simple, no agc is used. It is
not necessary on CW and
the manual i-f gain control
on the front panel is ade-
quate for the purpose. The
output of this stage is taken
through a link from L4. This
transformer is single-tuned
and peaked by the 300-pF
trimmer in parallel with it.

The detector is the old
standard single diode which
functions well on AM. When
an adequate amount of bfo
energy is applied, it func-
tions as a detector for CW,
RTTY, and SSB. It was cho-
sen for its simplicity and low
parts count.

The bfo is a Colpitts crys-
tal oscillator which was cho-

[INZSA) (ZNa124) (LM3B0)
DETECTOR AF AF
FREAMP POWER amMP

BFd
(MPFI02]

sen for its simplicity and
output. The switch from AM
to CW operation is accom-
plished simply by switching
the bfo's operating voltage
on.

The audio section con-
sists of two stages, a bipolar
preamplifier and an IC au-
dio power amplifier. The bi-
polar stage is necessary due
to the small number of ac-
tive stages ahead of the de-
tector. There is sufficient
gain for a small speaker and
enough to blast a set of low-
impedance earphones.

Circuit Details

All coils were wound on
toroid cores which were pur-
chased from Amidon Asso-
ciates.? Due to the large
tuning range and the narrow
filter, a gear reduction drive
on the vfo tuning capacitor
is a necessity. | used a WWII
government-surplus capaci-
tor from an ARC-5 transmit-
ter which tuned 7.0 to 9.1
MHz. This was obtained at a
hamfest but should also be
available from other sources
at a reasonable price.? It has
a built-in gear reduction
drive providing approxi-
mately a 49:1 turns ratio,



and a dial is also included.
The unit provides less than
100 kHz of coverage per
turn of the tuning knob,
which allows easy tuning on
CW. | covered the original
dial numbers with a black
felt pen and used typewriter
erasure fluid for the new
marks. The original small
tuning knob was replaced
with a large two-inch-diam-
eter knob for more tuning
ease. The cost of the surplus
unit is less than the price of
a new double-bearing ca-
pacitor, gear reduction
drive, and dial when pur-
chased separately.

My receiver is built in
modular fashion. The two
ICs can be mounted on pre-
drilled boards such as those
available from Radio
Shack.* The other circuits
can be wired on pieces of PC
board in point-to-point
“ugly’ style.? This allows
quick and easy construction
and modification. | used a
combination of etched
boards and ugly boards in
my receiver.

The crystal in the bfo was
purchased at a hamfest. It
should be available from
Heath or it could be ordered
from one of several crystal
manufacturers.®

My receiver was built in
an aluminum cabinet which
measures 3-1/2 inches high, 8
inches wide, and 9-1/2 inches
deep. This was purchased at
a hamfest for less than three
dollars. Allow plenty of
room for the front-panel
controls: vfo knob and dial,
antenna peaking knob, i-f
gain knob, AM/CW switch
(bfo power), af gain knob,
earphone jack, and on/off
switch. The rear panel con-
tains a power connector and
antenna jack. The receiver
could easily be built in a
smaller cabinet, but | like to
have extra room for servic-
ing and modifications.

Construction

The following sequence is
recommended. Build the
LM380 section first, then the
preamp, the i-f, the detector,
the bfo, the vfo, and finally

L

FF

AN TENNA
PEAK

ANTENNA
{LOW-T) }i—j

I CRYSTAL

,L_[ FILTER

#12¥DC

T0 -F
AWT

3]

100

MPFI02

100 0.01

%
3

TRANSTFORMWER

uagﬁ
o §

40673 BOTTOM VIEW

C1 170-pF capacitor from ARC-5 transmitter

c2 1.5-5.4-pF air trimmer

L1 44 turns, tapped at 12 turns above ground on Amidon T50-6
L2 24 turns wound on Amidon T68-2; 3-turn link to antenna

L3 50 turns wound on Amidon T50-2; 22-turn link to filter
XFMR 18 turns wound on Amidon FT37-43; 3-turn link to mixer

Filter is Heath part number 404-200 (Made by James Knight Company), 2.1-kHz bandwidth, 3.395-

MHz center frequency.

Note: #28 enameled copper wire was used for all windings.

Fig. 2. Schematic of mixer, filter, and vfo sections.

the mixer. The bfo can be
used as a signal generator to
align the i-f transformers.

To do this, first discon-
nect the bfo output from the
detector and reconnect it to
pin 4 of the i-f amplifier.
Plug in a set of earphones
and turn on the power. Ad-
just the 300-pF trimmer in
parallel with L4 for maxi-
mum noise or hiss output.
Use a nonmetallic tool for
this. Next, turn off the power
and move the output of the

bfo from the i-f to the drain
lead of the mixer. Discon-
nect the filter from the cir-
cuit and connect the link of
L3 to the coupling capacitor
going to pin 4 of the i-f am-
plifier. Turn on the power
and adjust the 300-pF trim-
mer in parallel with L3 as
yvou did the other for maxi-
mum output. Turn off the
power and reconnect the fil-
ter in the circuit and connect
the output of the bfo to the
anode of the detector.

s IZV

MO0

M
+"-"t—-——-"1

Cw

220

MEFIDE ol

== CRYSTAL

15 = xJ,

13pF

240K

RFC

I 100pF i

L4-50 TURNS #28 ENAMELLED WiRE ON AMIDON TS50-2

E TURN LiINK TO DETECTOR
CRYSTAL-3393 6KHz FOR USB

3396 4KH: FOR LS8 |USED HERE)

If a frequency counter is
available, dial calibration is
easy, as the vfo operates
3.395 MHz lower in fre-
quency than the tuned fre-
quency. The dial can be
calibrated by connecting
the counter to the output of
the vfo and adding 3.395
MHz to the counter’s read-
ing. For example, to tune
10.1 MHz, set the vfo to
6.705 MHz.

If a counter is not avail-
able, the following can be

IN3SA auF

il TO AF
PHRE AP

Al
/I
g

MPFIO2

Fig. 3. Detector, i-f amplifier, and bfo schematic.
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=2V

-
ibznu SEAK

2N4124

FROM
DETECTOR

used for approximate dial
markings: Without an an-
tenna, turn on the receiver
and the bfo. Tune for the
bfo’s third harmonic at
about 10.191 MH=z. This
should be easy to locate and
will be found approximately
at the midpoint of the dial.
Next, connect the antenna
and tune a little lower in fre-
quency. The lowest fre-
quency occurs when the
vfo’s capacitor is fully
meshed and the antenna ca-
pacitor is almost fully
meshed. If the time of day
and conditions are right, you
should be able to find WWV

&

560 == 22uF
o
AF GAIN

NOTE: ON-OFF SWITCH
IS ON AF GAIN FPOT

100uF
R

i EARPHOME
JACK
(LOW-2Z3

10K 2

Fig. 4. Audio section.

at 10 MHz. The 30-meter
band, 10.1-10.15 MHz, will
be found between WWV
and the bfo’s harmonic. You
will find the 31-meter SWBC
band just below WWYV and
the 8.5-MHz commercial
CW band a bit further down.
The 25-meter SWBC band
will be found near the top of
the vfo's range. It a crystal
calibrator is available, addi-
tional tuning marks can be
made as you wish.

To operate the receiver,
set the i-f gain at maximum
and peak the antenna ca-
pacitor for maximum noise
with an antenna connected.

HI-TECH MODULES

DIGITAL FREQUENCY SYNTHESIZER
PHASE LOCK LOOP HFO

LATCH

VCO

ADR
DECODE

CPU BUS

PHASE

<
R

MIXER

XTAL
REF OSC
FILTER

BUFFER/
FILTER

POST-MIXER

gt our

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

FEATURES:

1) 50 TO 5.5 MHz TUNING RANGE

2) 100 Hz STEPS

3) STD BUS PLUG BOARD

FORMAT

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

MODEL DFS-1

WIRED & TESTED $ 98.00

ADD $ 3.00 P&H

NYS ADDRESSES ADD 7.5%

OTHER MODULES AVAILABLE

CALL OR WRITE:

Electronic Systems Consultants, Inc.

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

(516) 361-8142
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{PINS 3-T
AND B=13)

&TO

g:ﬂ.l

The receiver is most sensi-
tive when the bfo is turned
on, so it is left on even when
tuning in an AM station.
Once the station is found,
the bfo is turned off and the
receiver is fine-tuned for
best audio response, The af
gain control is set for a com-
fortable listening level and
the i-f gain is adjusted to pre-
vent overloading of the
detector. CW and RTTY sta-
tions are tuned in a similar
manner, except that the bfo
is left on. The antenna tun-
ing capacitor will be quite
sharp at low frequencies
and will require frequent ad-

justment. At the upper end
of the dial, frequent adjust-
ment will not be necessary.

| have had a lot of plea-
sure from this receiver and
hope that you will, too. If
you have any questions or
comments | will try to an-
swer them if you enclose an

SASE. R

References

1. “A Progressive Communica-
tions Receiver,”” W7Z0OI| and
W5IRK, QST, November, 1981,
p. 11.

2. Amidon Associates, Inc.,
12033 Otsego Street, North Hol-
lywood CA 91607.

3. Fair Radio Sales, 1016 E. Eu-
reka Street, PO Box 1105, Lima
OH 45802.

4. Radio Shack items #276-024
or 276-159.

5. “The ‘Ugly Weekender',"”
KA7TEXM and W7ZOI, QST, Au-
gust, 1981, p. 18.

6. Two crystal manufacturers
that | have used with satisfac-
tion are: International Crystal
Manufacturing, 10 North Lee,
Oklahoma City OK 73102, and
Jan Crystals, PO Box 06017,
Fort Myers FL 33906.

WORK THE U.H.F. BANDS

Add a transverter or converier 1o your existing [0Om, 6m or 2m equipmenis
Choose from the largest selection ol modules avalable tor DX, (OSCAR,

EME. ATH
TRANSYERTERS

POWER AMPLIFIERS

MMT 50-28 $199.95
MMT 144-28 $179.95
MMT 432-28 (S) $269.95
MMT 439-ATV $339.95
MMT 1296-144 $299.95

OTHER MODELS AVAILABLE
write for details

all models include RF VOX & Low Noise RX Pre-Ampl.
(no pre-amp in MML432-100)

3 Meters: 100W output  MMLIH-100-LS 1Wor3Win  $29995

100W ourpur MMLI44-100-8  10W input $199.95

50W output MML144-50-5 10W irprut $149.95

W output  MMLI44-30-1S  IWorSWin  $10095

412 MHz- 100W output MML432-100 10W mput $i60 U5

S0W output MMLA432-50 10W input $199.95

MW output - MMLA32-30-15  [WoriWin  $X0095

1265- 12096 MHz: Coming soon. Watch [or details. -
ANTENNAS >
- L

1296-LY $49.95
10XY-2M $69.95

70 em/MBM 28 §39.95
70 em/MBM 48 $59.95

70 em/MBM 88 $89.95

70/MBM 48
Send 44¢ stamps for full details
of our VHF/UHF items.

Pre-selector filters Pre-amplifiers Antennas

Low-pass filters
Varactor triplers

Specirum International, Inc.
Post Office Box 1084S
Concord, Mass, 01742 USA

Transverters
Converters

Crystal Filters

=
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INTRODUCES

‘REMOTE A PAD*’
MODEL RAP-1

2 FOUR DIGIT DTMF
" UECUDERS. PLUSTBRIGIT
- KEYPAD CONTROL

TUNE THE WORLD FROM
YOUR HANDHELD VHF/UHFRADIOD
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B Somm e ES youw im0 i arc e the Pro Sgarch Hotais [rotete beam
Fi iyl ICOM IC- 701 or ICOM IC-211 when using the AM-2 conprolier. |
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Modeal RAP-1 £33y LB DECOOT GniliaTt gl S Tweciod
* Of poll pe R SIge conme—tor TH e Gip st moed
FiDOR Celeey are Suliieg
15145'95 & A CMOS low power degn [20ma) 5§51 207 Decoder
¥ & Fiooi IRl wires (3 rows ang 4 clumng] i paredllel ks
.“.mn“‘ m tE pREEing kEypan of Lhe raded you wosh o chntrol re-
= = oty LonmecEaudio rom any spurge. 12 yvolte B 5 ong
Hemote control bt aly il i Piobon '
miertace boArd ® The deald d gil decodprs wibl Lurt your [inks an ard oll
$ - - LS Der prograumeble Froess rogse
and DTMF & C=vhqded meriars .".-;,'—r!'l? arng valreriaong acluded
dpecoder mnlh ferrhigas rpprtace cabie tee Pep Sopees = O 05

= e

icom IE-DEAT USER'S
TAUDIO BLASTER "MODULE

Mow Available
for IC-2AY

_*-_l,_-_:..: AB-1 515 55

Price includes postage and handling, US A CA res add 6%

r||| II1||||||| 1||'

EI\IGII\IEEFII NG CONSULTING
583 CANDLEWOOD ST., BREA, CA 92621
(714) 671-2008

ATTENTION

Foreign Computer Stores/
Magazine Dealers

| You have a large technical
audience that speaks English
and is in need of the kind of mi-
crocomputer information that
CW/Peterborough provides. |

Provide your audience with
the magazine they need and
make money at the same time,
For details on selling 80 Mi-
| cro, inCider, HOT CoCo and
RUN contact:

SANDRA JOSEPH
WORLD WIDE MEDIA

386 PARK AVE., SOUTH
NEW YORK, NY 10016
PHONE (212) 686-1520
TELEX—620430

“When You Buy, Say 73"

INTRODUCES
TOUCHTONE" DTMF

to RS-232-C
300 BAUD INTERFACE

“oECood
.,"g- COMPUTER
BERIAL |I FAL
| vonr | AN
II-I'II-I:
S - |
o EE
E —— .
TouCHE TONES
® Use your computer to decods DTMF touchtonas.
® Heceive pll 16 digits as fast as they can be transmitted
® Easily program your compotar in BASIC to decode multi-
gigit “strings”, display digits. sound alarms, observe
BECTEL Codes, control relays. remote base
® Sumpla to use. just provede + 12 VOC and audio, hook
LwD wires Lo the H3-232-C seral input on your compuy
ter enitEra sir |._J-—E!f+'—_§'-‘- ogram and begn to decode

L ] ':- 3 migie H.J. 11
® |LEL Indicotar

Model DAP-1
Wired and Tested

program and s 1 i i
"Decude-A-Pad"
$589.95

T ¥ i ™ =l " iy i L [

ENGINEERING CONSULTING
SEACANDLEWDOD 87T, BREA, CA BEBET
T4 /B T1=-HB008

GS" ;'h-_."i '—_|-I|I f'-,.d* EF-’ EiviEr
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Dutput BCD or

Low power [29ma @ 12

hey tormat

| M

- MODEL TTK - M
iata sheet

= = i it
$22 95 capacitors date
. and schematics

r—._ - L 5 --"'i' LW WA irar F."r'\.'nl
- Ly programahble
® LED status ndicato
@ (Jpen collector output
-I ® Control refays, mute audio
't — ® Control ink on/off
IE'
® Custom IC insures high
WIRED & TESTED reliability & small sizi
rEAa e L Py L
« MDDEL TSD - Sk B .
] T T T E,..--—:._._-.r_L PLING
35ma

. R Al
559 95 ;_:r ! :I X EI-.
® Over 1500
» h'-uu"-- gllent private call on busy
@ |l=za ¢t Lo audio ind an alaro
L Murne*'urnr'y and lat 1||||H outputs
MasterCard and Vigs
Cal address add 5% price mncludes shippa
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g USA Sendto

ENGINEERING CONSULTING

S83 CANDLEWOOD ST., BREA, CA 82621
TEL: 714-671-2009

i-! SHIP WOBLDWIDE

Barry's Is Busting Out All Over with
Summer Savings. tzzy, Toni, Kitty
WAZBAP Mark K2CON, Jan KB2ZRY

' KE NWOOD e
Crshcialt
Humiian
LA YRAESL SO
| :‘-“_';_ﬂ“ ) F_". 'i‘ bive L ||:_'.E'I:T -
FT ':'!Fl-h l;.:.].-.l-
L~ S P 1'| o ~ C.0d AT

AAD0, R-1000, R-2000. TS-Ga0 SAT
TS 4305 TR-M600A TR 950
TW-A0DDA, Karmwood ServdcaRapair
TH21/31/41AT, TM-211AJ

411A & TS-T11AB11A NCG 72150

Toanss |=-|-.|r-r

COMPU-FIRE EXTIMGUISHERS
EXL5000€ RTTYMMYOR TERMIMAL © .,

VoComiMirage Daiwa Large inventory of ’

Tokyo Hy-Power Saxton Wire & Cable S8R
Amplifiars &
S5 HT Gain
Antennas IN STOCK

s Computer Interfaces

=" Stocked MFIL1224

- * & AEACP-1, PKT-1, DR.DX

CP-100, ATU, Di. QS0,

et Marse University

MICROLOG-AIR 1, Air Disk,

SWL, Morse Coach
KANTRONICS

Electronics Corp.

WORLD WIDE AMATEUR RADID SINCE 1950
Your one source l'ur all Hndiu Equipment!

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

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

FT.-ONE, FT-880, FT-757GX , FRG-B80D
FT-726R, FRG-9600, FT-270RH, FT-2700RH

A&LPHA AMPLIFIERS

Complete Butternul Antenna I

GITAL FREQUENMCY COUNTERS

Hecewve all 16 DTMF digits

a2 r]|:!‘...i+ .- TS

TOUCHTONE™ DECODER KIT

4 DIGIT SEﬂUENCE DECODER

212-925-7000
Los Precios Mas Bajos en
7 Nueva York .

AMERITRON AMPLIFIER AUTHORIZED DEALER

T rpexE

Yaesu FTR-2410, Wilson
" ICOM IC-RP 3010 (440 MH1)} o7 -
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Raymond W. Ketchledge
1785 Chadwick Road
Englewood FL 33533

The Incredible Inducto-Gauge

Measure coils with impunity! Better yet, measure them
with this weekend project: a do-it-yourself inductance meter.

O ne of our measuring in-
struments is missing!

ters, ohmmeters, and fre-
quency counters,
We have capacitance me- nothing of volt and current

to say
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Fig. 1. Schematic.
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COUNTER

meters. But we don’t have a
small inexpensive instru-
ment for inductance (L) and
Q. Impedance bridge and
similar methods are costly
and often limited in frequen-
cy range. What one would
like to do is to be able to
measure inductance from
small fractions of a micro-
henry to thousands of henrys
and do it from a tew Hertz
to tens of megahertz. With
the | Meter and a frequen-
Cy counter you can now
measure inductance and
find the resonant trequency
of tuned circuits as well.
The L Meter is different in
that it provides the unknown
inductance not only with a
selectable tuning capacitor
but also with an adjustable
negative resistance to make
it oscillate. The counter
measures the frequency of

&

L

Q ©

oscillation and, knowing the
tuning-capacitor value, per-
mits the inductance to be
calculated. Of course, much
of the time the use of a re-
actance chart to find the in-
ductance is accurate
enough. The reactance
chart also gives the react-
ance, X, of the coil, and the L
Meter gives the anti-reso-
nant impedance, QX. The ra-
tio 1s Q so you can also find
shorted turns, etc. If you
have a T1-58 or -59 calcula-
tor with the electrical engi-
neering module, these
calculations are easily done
with program EE-11, React-
ance Chart

I he heart of the L Meter is
the trio of transistors, Q1,
Q2, and Q3. See Fig. 1. The
tirst two are followers driv-
ing Q3, which is a grounded-
base amplifier. The gain

FiD

Fig. 2. Perfboard, hole placement



around the loop is con-
trolled by the shunt imped-
ance of the tuned circuit
and the series resistance of
R1. If the transistors were
ideal, then unity gain would
occur when these two im-
pedances were equal. Ac-
tually R1 has to be about
85% of the tuned-circuit
impedance to make up for
the losses around the loop.

Suppose the tuned circuit
is oscillating with a voltage,
V. With switch SW1 on the
times 1 contact, Q1 and Q2
deliver a little bit less than V
at the emitter of Q2. Since
the emitter impedances of
both Q2 and Q3 are low, the
current into the emitter of
Q3 is a bit less than V/RT.
Most of the current into the
emitter of Q3 comes out the
collector and produces volt-
age across the tuned circuit.
Q1 does not take any signif-
icant current because it is a
field-effect transistor and it
is a follower. Thus, if the coil
has a reactance, X, and a
quality factor, Q, the largest
value of R1 that will let os-
cillation continue is approx-
imately equal to QX. In
order to measure tuned-cir-
cuit impedances up to a
megohm, switch SW1 re-
duces the follower gain by
100 and multiplies the R
scale by 100.

To make a useful instru-
ment a few more things have
to be added. Obviously we
need a power supply and a
switched bank of capacitors
for the tuned circuit. We
also need an output to the
counter that does not load
down the tuned circuit and
disturb the measurement.,
We also need an indicator to
tell when the circuit is oscil-
lating.

R1 must be adjusted to
make the circuit barely os-
cillate. We want oscillation
but not overload which
would give frequency shift
and measuring error. Also,
to make the adjustment of
R1 quick and simple, we do
not want to wait to see if the
counter is responding. Thus,
followers Q4 and Q5 pick
off the signal for the counter

and also drive Q6, the oscil-
lation detector. Q6 is biased
so that even a .1-volt signal
will cause the LED to start to
glow. This will detect oscil-
lation in tuned circuits even
when their anti-resonant
impedance is less than 100
Ohms.

The power supply is con-
ventional except that three
voltages are delivered and
all are regulated. The regu-
lation is needed to allow the
circuit to stay on the edge of
oscillation without constant
readjustment. Also, regula-
tors are a simple way to filter
out hum. Ideally the trans-
former should deliver about
8 volts and some 6. 3-volt
units do. However, many do
not, being wound with big-
ger wire and therefore allow-
ing for less drop under load.
The 12-volt unit is sure to
work.

Because the frequency of
oscillation can cover such a
wide range, it is important to
keep leads short and to by-
pass the power-supply out-
puts carefully. The coupling
capacitors, C1 and C2, must
be low impedance to the sig-
nal. The use of an electrolyt-
ic capacitor in parallel with
a ceramic provides the wide
frequency range bypass ac-
tion. For the same reason
transistors Q1 and Q2 are
S00-MHz units.

To measure inductance
from 1000 H to .1 uH covers
a range of ten decades. Let-
ting the frequency go from 5
Hz to over 50 MHz, seven
decades, allows us to use
only 4 decades of capacitor
tuning range. Since small in-
ductors tend to tune with
small capacitors and to
higher frequencies, the L
Meter only needs to mea-
sure about a four-decade
range of anti-resonant
impedance. In addition, the
higher impedances tend to
be at the lower frequencies,
where jt is easier to maintain
high transistor-input and
-output impedances. Thus
these factors work together
to make the L Meter an ac-
curate, wide-range, induc-
tance-measuring device.
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Fig. 4. Parts placement, bottom view.

Construction of the L Me-
ter can start with drilling the
necessary holes in the 2-1/2”
by 4-3/4" piece of perfboard.
See Fig. 2. The perfboard
will be mounted on the alu-
minum box with six 17 4-40
machine screws. Six are
used to maintain rigidity.
Fig. 3 shows the correspond-
ing drilling and cutout infor-
mation for the 5” by 3" by 2"
box. Note that only the part
whose panels are all 5" long
gets drilled. The part with
the 2” by 3” ends is used as
is.

The transformer can be
mounted on the perfboard
first, keeping the 110-volt

Eey=]

Fig. 5. Lead clinch.

terminals towards the out-
side edge of the board. Fig. 4
gives a suggested layout of
the parts. Mount the parts
by bending the leads as ap-
propriate and pushing the
leads through the holes in
the board. Using long-nose
pliers, the leads can be bent
as shown in Fig. 5 to clinch
the part to the board. Much
of the part-to-part wiring can
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Your Second Best Piece
Of Monitoring Gear

Next to your receiver, a subscription to
Monitoring Times is your most valuable tool for
communications monitoring. This fact-filled
monthly tabloid (hardware not included!) is
written just for you, the listener, bringing you 36
pages of concise information on how to improve
your listening post, where to look for those

elusive signals, exciting home-brew projects—

and more!

Subscribe Today!

$12-1 year @ 522-2 yrs. @ 83 ]-3 yrs
Canadians please add *Z2 per year
| Foreign subscribers please add *11
per year lor surface mail, or 27 per
year lor awr mail

Free Sample Available
Upon Request

— =
e

Call Now Toll-Free!
Dial 1-800-438-8155 (cont. US ex-

cept NC) to place your subscrniption
for 2 or 3 years on Mastercard or

Visa. Or for 1-year subscniption, mail
your check to Grove, Dept. K, 140
Dog Branch Road, Brasstown, N.C
28902, Office ph. 704-837-9200

be made using the lead wires
themselves. A lead as in Fig.
5 can be used as a wiring ter-
minal with other connecting
leads wound around it and
then soldered. This wiring
method is simple and quick.
It also leaves component
leads longer than printed
wiring does, which is helpful
when you want to salvage
parts from a discarded proj-
ect.

Ideally, tuning capacitors
C15 to C19 should be as ac-
curate as possible. If you
have access to a capaci-
tance meter you can select
the appropriate units, Even
if you cannot find units
within a few percent of the
values, 1.0, 0.10, 0.010,
0.0010, and 0.00010 uF, you
can at least record the val-
ues so that when you need
accuracy you can calculate
using the actual capaci-
tance. Remember the circuit
has about 40 pF of stray ca-
pacitance, so allow for that
in the 1000-pF unit. Also, the
fifth capacitor ought to be

chosen after the L meter is
working and in the case. The
total tuning capacitance
should be 100 pF, so C19 will
be about 60 pF. Note that
the sixth position of SW3 has
no capacitor. This is useful
for measuring very small in-
ductances. You can find the
value of the stray capaci-
tance by measuring a small
inductor using a larger ca-
pacitor, say 0.001 uF, and
then finding the frequency
with strays only. With the
measured inductance and
the strays-only frequency,
the stray capacitance can be
found.

Clue a 4” by 2” piece of
bond paper to the side of the
case where switch SW3 and
R1 are mounted. Install the
knobs. Using a sharp pencil
mark the six switch positions
and their capacitance val-
ues. Then connect an ohm-
meter to R1. Mid-scale
should be about 1500 Ohms.
If not, you are using the
wrong end of the pot. One
side of R1T must be discon-
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Capacitors

C1, C3, C4, C9, C10, C11
C2, C6, C7, C8

C5

C12, C13, C14, C20

C15

C16

Cc17

c18

C19

R1

R2, R3

R4

R5

R6

R7

R8, R9, R10
R11

R12

R13

Semiconductors

D1, D2, D3, D4

U1

u2

U3

Q1,Q4 RS 276-2035
Q2, Q3 RS 276-2038
Q5, Q6

LED

Miscellaneous

SW1

SW3

Perfboard

Transformer

4 push-button terminals
Power cord, grommet

2 3/4" knobs, 1/4” shaft
Bond paper

5/8" fiber spacers

Parts List

Resistors, fixed are 1/4 W, 5%

6 1" 4-40 machine screws, nuts and lock washers with 6

Aluminum case, 5" x 3" x 2"

10 uF, 25 voli, electrolytic
.01 uF, ceramic

4.7 uF, 16 volt, nonpolar
220 uF, 35 volt, PC

1 uF, 50 volt, film

.1 uF, 50 volt, film

.01 uF, mica

.001 uF, mica

0001 uF, mica

10k pot with switch, audio
taper

820 Ohm

39 Ohm
3900 Ohm
39k Ohm
100k trimpot
2.2k Ohm
100k Ohm
10k Ohm
330 Ohm

1-Amp 100-volt rectifiers
7812 12-volt regulator
7805 5-volt regulator
7905 - 5-volt regulator
2N3819 FET

2N3866 500 MHz NPN
2N3904 NPN
light-emitting diode

SPDT slide switch
SP6T rotary switch

110 volt to 12 volt, 300 mA

nected from the circuit to
measure R1. Mark an Ohms
scale from 100 to 10,000
Ohms. Measure 30 Ohms
and mark it as 50. This al-
lows for series emitter
impedances. This calibra-
tion is accurate enough for
most purposes. A more ac-
curate scale can be created
by starting with a very high
impedance tuned circuit
and shunting it with various
resistors, calculating the net
shunt resistance and mark-
ing the scale accordingly.
Remember to always set R1
to the point where oscilla-
tion just starts.

One other detail: Set R7
so that the voltage at the

emitter of Q2 does not
change when switch SW1 is
operated. You will also note
that the coil being measured
carries about 5 mA of direct
current. Some large, metal-
cored coils may be sensitive
to this current. A PNP tran-
sistor can be arranged as a
current source from the
+12 supply to the collector
of Q3 and adjusted to make
the coil current virtually
zero. If you try this, be sure
to bypass the base of the
PNP to keep signal off the
base. Otherwise the current
source will load the tuned
circuit. The disadvantage of
the current source is that it
adds stray capacitance.ll



!“TUNE IN”” THE WORLD

l')‘.l OF SPECIALIZED

s smm COMMUNICATIONS!

Thousands of ‘“Ham Radio"’ NMow published ‘‘monthly’’ 10 times
operators across the country per year, SPEC-COMM readers are kepl
are enjoying ‘‘Specialized up-to-date in a world of fast moving
Communications’' modes. modern technology.

Whether it’s FSTV, SSTV, FAX, Why not give us a try? Back issue
OSCAR, EME, RTTY, PACKET samples are available for just $2.00 ppd.

or COMPUTERS, today's Radio (Master Article Indexes add $1.00).
Amateur is a highly skilled Special Six Month Trial Subscription

Communications Specialist! -$10.00. U.S./ICanada/Mexico Annual
Subscription $20.00. (Foreign Subscrip-

Providing full, in-depth  tions slightly higher).
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Amateur Radio Logbook Program

For The TRS80C Color CGMPUtEf SINGLE SIDED, DOUBLE SIDED
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Twenty-four hour CLOCK — Up to 1550 QSQO's per
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TEGRATED DXCC/WAS database — Printer options in-
clude QSO# DATE RANGE, PREFIX, CALL ENTIRE
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and MODE — Compatible with all disk bassc ROMSs professional A-1 quality. If you
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detal OG Ham Log Program.................. $39.00
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...atlast. ..
vour shack organized!

A beautiful piece of furniture — your XYL will love it!

$184.50 S-F RADIO DESK

Deluxe - Ready to Assemble

Designed with angled rear shelf for your
viewing comfort and ease of operation.

FINISHES: Walnut or Teak Stain.
Floor Space: 39" Wide by 30" Deep
Radio equipment Additional Information on Request .

no! included Checks, Money Orders, BankAmericard
and Master Charge Accepled

Also Available F.C.B. Culver City. (in Calit. Add 6% Sales Tax )
Floor Space 51" Wide by 30" Deep .— _DEALER INQUIRIES INVITED
: $189.50 S-f Amateur Radio Services
4384 KEYSTONE AVENUE = CULVER CITY, CALIF. 90230 — PHONE (213) B37-4870

“When You Buy, Say 73"

RF

TRANSISTORS

FRESH STOCK - NOT SURPLUS
TESTED — FULLY GUARANTEED

2-30MHz 12V (*=28Y)

P/IN Ratng Ea Match Fr
MRF 406 20W $14.50 $32.00
MRF412 BOW 18.00 40.00
MRF412A 80W 18.00 40.00
MRF421 100W 25.00 54.00
MRF421C 110W 27.00 58.00
MRF422" 150W 38.00 82.00
MRF426~ 25W 17.00 40.00
MRF426A" 25W 17.00 40.00
MRF433 13W 14.50 32.00
MRF435* 150W 42.00 50.00
MRF449 J0W 12.00 27.00
MRF449A J0ow 11.00 25.00
MRF450 SO0W 12.00 27.00
MRFA450A 50W 12.00 27.00
MRF453 6OW 15.00 33.00
MRF453A 6OW 15.00 33.00
MRFA454 BOW 16.00 35.00
MRFA454A BOW 16.00 35.00
MRFA455 60W 12.00 27.00
MRF455A 60W 12.00 27.00
MRF458 B0W 18.00 40.00
MRF460 60W 16.50 36.00
MRF475 12W 3.00 9.00
MRFa76 Jw 2.50 8.00
MRFA477 40w 13.00 29.00
MRFA479 15W 10.00 23.00
MRF485"* 15W 6.00 15.00
MRF492 90w 18.00 39.00
SRF2072 75W 15.00 33.00

CD2545 SO0W 24.00 95.00

!.'ll"l‘_"l: rl:"] |"'ll'_4"| vadif ‘-,.".

VHF TRANSISTORS

_-||!_|'-|'|] |___||_| ! L = | |'||':|..

MRF221 15W $10.00 —_
MRF222 12W 12.00 -
MRF224 40W 13.50 £32.00
MRF231 J.5W 10.00 —
MRF234 25W 15.00 39.00
MRF237 1w Z2.50 —
MRF238 0w 12.00 -
MRF239 30w 15.00 —
MRF240 40W 16.00 —_—
MRF 245 BOW 25.00 59.00
MRF247 80W 25.00 59.00
MRF260 5W 6.00 —
MRF264 J0W 13.00 —
MRF492 T0W 18.00 39.00
MRFB&OT 1.8W 2.60 —
MRFE&27 0.5W 9.00 —
MRFG41 15W 18.00 —
MRFG44 25W 23.00 —
MRFB46 40W 24.00 59.00
MRFG&A4EB 60W 29.50 69 00
SD1416 80W 29.50 —
SD1477 125W 37.00 —
2NAa427 1w 1.25 —
ZMN5845 aw 10.00 -
ZN5946 10W 12.00 —_
ZNG6080 aw 6.00 -
2ZNG6081 15W {.00 —
2ZN6082 25W 9.00 —
ZNG6083 Jow 9.50 -—
ZNG60B4 A0W 12.00 29.00
TMOS FET
MRF137 J0W $22.50 -
MRF138 J0W 35.00 —_
MRF140 150W 92.00 —
MRF150 150W 80.00 -
MRF172 BOW 65.00 —
MRF174 125W 88.00 —
RF Parts Catalog Availlable
CEM & Quantity Discounts
Mimimum Qrder $20 Add %4 50 Shipping
WE SHIP SAME DAY C.O.D.VISAIMC

ORDERS ONLY: 800-854-1927

I

N WESTCOM

\

1320 Grand Ave. San Marcos

{ﬁm\i\k Calitornia 92069 (619) 744-0728
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The Peerless Power Pack

Simplicity is the key to this rugged 12-volt, 5>-Amp supply.
If you're looking for quick energy, here’s the answer.

Thomas F. Nolan KO2G
RD 2, Box 209
Wrightstown NJ 08562

bjective: To design and

and build a simple 12-
volt, 5-Amp dc power supply
with over-voltage protection
in case of regulator failure.
Here is my solution.

The power transformer is
a Stancor Universal rectifier
transformer, model RT204,
which is rated for 4 Amps of
current when used in a full-

wave bridge circuit; how-
ever, there does not seem to
be any problem using this
transformer at 5 Amps. The
bridge rectifier, V1200, is a
single package rated at 25
Amps. C1 is a hefty filter
capacitor of 8900 uF. The
LM338 is a 5-Amp adjust-
able power regulator with
5-Amp output and built-in
current limiting. R1 is to ad-

VaR0O BRIDGE

STANCOR
RTZ204

RECTIFIER Bl
WT200

IN4CO5

ST

2 \LNF

just the output from 9-14
volts. Diodes D1 and D2 are
protection diodes to prevent
C2 and C3 from discharging
through the regulator during
turn-off of the power supply.
C4 and C5 are to prevent the
regulator from oscillating at
a high frequency. R2 is to
maintain a minimum load in
conjunction with the LED to
create approximately a 70-
mA load. The minimum load
is needed to prevent the reg-
ulator from dropping out of
regulation.

If the regulator should fail,
causing the output voltage

Qi

to climb toward the input
voltage of the regulator, the
12-volt zener diode, Z1, will
turn on at 14.4 volts in con-
junction with the gate of the
SCR, which will turn the SCR
on, causing the fuse, F2, to
blow, which will remove the
current from the regulator,
preventing damage to equip-
ment used with this power
supply. R6 and C5 are used
as a filter to prevent the SCR
from false triggering.

This power supply works
very nicely with my 30-Watt
KLM amplifier and my ICOM
Model IC-2AT. IR
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What You See Is Where You're At

Tired of guessing your frequency? Resolve your problem
to 100 Hz with this add-on digital display.

Thomas M. Miller WABYKN
936 Belmont Avenue
Mansfield OH 44906

he modern generation

of amateur-radio trans-
ceivers is fascinating, re-
plete with features un-
dreamed of only a few years
ago. Like most hams, I'm
fond of bells and whistles,
but rather than rushing out
to buy the latest gadget, | en-
joy studying these features
to learn “how it’s done,”
then incorporating them
into my existing equipment.
The main rig here at
WABYKN is a Ten-Tec Argo-
naut. Over the years, this lit-
tle “QRP” rig has grown a
500-Watt amplifier, an inter-
nal CW filter, a speech com-
pandor, transverters for VHF

and UHF, and probably the
most useful of modern fea-
tures, the digital frequency
display.

Like many transceivers,
the Argonaut has a 9-MHz
i-f. Whatever frequency is
received must be mixed with
the signal from the vfo to
produce 9.000 MHz. For ex-
ample, when tuned to
7.1250 MHz, the vfo is run-
ning at 16.1250 MHz. It's ev-
ident that all we need here is
a four-digit frequency
counter to display .1250 and
we can find our way around
the band with 100-Hz accu-
racy. The most significant
digits (MSD), 1 and 6, are not
displayed, so no mental
arithmetic is required. After
all, we can remember what
band we’re on!

Unfortunately, not all in-
termediate frequencies are
nice round numbers. Sup-
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Fig. 1. Power supply.
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pose the i-f were 455 kHz:
The display described above
would read .5800 when
tuned to 7.1250. Not too use-
ful, is it? To solve this prob-
lem, the counter circuit
allows presetting of each
digit. This way, any i-f can
be accommodated by pro-
gramming the proper offset
into the display. The result is
a very simple and inexpen-
sive device which can easily
be added to many transceiv-
ers and receivers, The only
hitch is that the vfo must
tune in the same direction as
the desired frequency. If the
direction of your tuning
knob changes from band to
band, I'm sorry. This one’s
not for you. Everybody else,
read on!

There must be millions of
inexpensive general-cover-
age receivers out there with
good sensitivity, and these

+3IVDC

receivers perform very well
for casual shortwave listen-
ing. However, all of these
share a common drawback:
the terrible “slide-rule dial,”
which makes it impossible
to resolve the frequency
being tuned with any degree
of accuracy. The addition of
a digital display to an older
general-coverage receiver
such as the Radio Shack DX-
160 makes it a much more
valuable device for many
ham-shack uses, as well as
enhancing normal short-
wave listening.

Circuit Description

The circuit uses “LS"-type
TTL integrated circuits
throughout for low cost and
simplicity. A 7400 serves as a
1-MHz oscillator, with three
7490 divide-by-ten stages
producing a 1000-Hz clock.
This signal feeds a 7493 di-
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Fig. 2. Input circuit.



vide-by-twelve stage, which
with a few supporting gates
produces the count, latch,
and reset signals. The count
window is ten milliseconds
long, giving 100-Hz resolu-
tion.

Each decimal counting
unit (DCU) is made up of
three integrated circuits and
a seven-segment LED dis-
play. The heart of the DCU is
the 74196 counter. Similar to
the 7490, this IC is a decade
counter. However, the 7490
can only be reset to zero or
nine, while the 74196 can be
preset te any number by
placing the binary equiva-
lent on the preset inputs and
pulling pin 1 low. Small four-
pole DIP switches are used
to select the preset number.
With all four switches
closed, the display will read
zero. Binary A-B-C-D is
weighted 1, 2,4, and 8. To se-
lect 5, for example, A (1) and
C (4) would be switched
“open.”

The outputs of the
counter go to the latch, a
7475, where the binary num-
ber is stored while the
counter is reset and starts
another count cycle. The
latch signal on pins 4 and 13
of the 7475 goes high for 1
millisecond at the end of
each count window, loading
the resulting number from
the counter to the display. A
low an pins 4 and 13 freezes
the outputs.

Converting the binary-
coded number into a seven-
segment format for display
is handled by the 7447 de-
coder-driver IC. The seven
outputs drive a common-
anode LED display through
seven resistors (330 Ohms
each) to limit the current
through each segment to
about 15 milliamps.

Four DCUs are built. The
reset and latch signals go to
all four DCUs in parallel, but
the vfo signal being counted
only goes to the first count-
er, the one displaying the
hundred-Hertz digit. The
“D” output (pin 12) of this
counter drives the input (pin
8) of the next counter, and
SO on.

The four-digit display gives the Argonaut 100-Hz resolution.

If the display is going to
be used on a general-cover-
age receiver, it may not be
necessary to read to one
hundred Hertz. If you don’t
need this much accuracy,
just omit the latch, driver,
and readout for this digit.
The 74196 counter must re-
main to eliminate the “plus
or minus one digit” error,
maintaining the display ac-
curacy.

The input circuit has three
important functions: It pre-
sents a high input impedance
to avoid loading down the
vfo, it amplifies and squares
the waveform for counting,
and it also isolates the vfo
from any digital noise gen-
erated by the display itself.

i20pF
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Three circuits were built be-
fore the one presented here
was selected. It gives good
performance with the mini-
mum parts count. When a
TTL gate is fed through a ca-
pacitor, the input tends to
drift high and “lock up.” To
prevent this, a 20k pot is con-
nected from the input of the
7400 gate to ground and ad-
justed for the desired sensi-
tivity. This is a very broad
adjustment and, once set for
the signal level of the vfo,
will cover the high-frequen-
cy spectrum with no further
attention.

The display requires five
volts at just under one Amp.
Since the Argonaut has 12 V
dc available at the acces-
sory jack, a simple series reg-

ulator was built using an
LM317. The power is sup-
plied to the regulator
through two paralleled 10-
Ohm, 10-Watt resistors
which dissipate about half
of the excess voltage. The
regulator itself is mounted
on a heat sink on the rear of
the display. Neither the re-
sistors nor the regulator gets
too warm, but ventilation
should be provided over the
resistors.

The power supply in the
DX-160 receiver would not
handle any additional load,
so for that display the regu-
lator was fed from the same
13.8-volt bench supply that
powers the Argonaut. The
three-digit version only
draws 600 milliamps.

Construction

Nothing is critical in this
circuit, and the prototypes
were built on 6” x 8" perf-
board and wired point to
point. 18-gauge bare-wire
buses were run across the
board from +5 volts and
ground. Sockets can be used
if you like. | didn’t use sock-
ets and had to replace a de-
fective chip the hard way.

Although the circuit looks
complicated, it can be built
in several simple “blocks.”
The power supply, clock,
control logic, and each DCU
can be wired and checked
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Inside the three-digit version. The voltage regulator is
mounted on the back wall of the cabinet on a sheet-alumi-

num heat sink. In the center,
kHz.

out individually. A scope is
most useful for checking
proper operation of the
clock and control circuits.
Also, a digital voltmeter is
handy to set the regulator
between +4.9 and 5.1 volts.

The displays were mount-
ed at a right angle to the
board, making a low-profile
unit which can be placed on
top of the transceiver or re-
ceiver.
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DIP switches are preset for 545

In the interest of good
shielding, the frequency dis-
play was housed in a box
made of copperclad fiber-
glass circuit-board material,
soldered at all seams. RCA
jacks were used for power
and vfo inputs. The opening
for the LEDs was made with
a Radio Shack nibbler tool,
which cuts the PCB material
nicely. The perfboard was
mounted in the enclosure on
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The slide-rule dial on the DX-160 is used only to determine
the frequency to the nearest megahertz. The simple three-

digit display resolves to 1 kHz.

one-inch-long 4-40 bolts and
plastic-tube standoffs. The
enclosure was painted and
stick-on rubber feet were
placed on the bottom. A
piece of red tinted plastic
was cut slightly larger than
the opening for the displays
and taped to the inside. |
found school notebook di-
viders in see-through colors
at the local K-Mart (39 cents
each) and the red ones were
perfect.
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Tapping into the vto out-
put with a 100-pF capacitor
caused only slight pulling of
the oscillator, and no ill ef-
tects resulted. If your partic-
ular vfo has less output, a
slightly larger coupling cap
may be required. Use the
smallest capacitor that will
give enough signal to drive
the display. An RCA jack
was mounted on the back of
the Argonaut chassis for the
vio output. Be sure to use
good shielded cable here,
and keep it short. Also, if
your rig is tube-type, be sure
the voltage rating of the ca-
pacitor is adequate!

The timebase can either
be aligned with a frequency
counter or by setting a har-
monic to zero-beat with
WWV.

Most vio’'s have a tairly
constant output through the
tuning range. If yours varies
much, tune it to the fre-
quency where the output is
weakest (usually the high
end) and adjust the 20k trim-
pot on the input gate until
the display starts reading the
vio frequency. That's all
thereis to it

All that's left now is the
iI-f offset. If you have an
even i-f (like 9.0), just set all
the DIP switches closed. If
you have another i-f such as
455 kHz, then you must pro-
gram the offset into the
counter presets.

Let's use the common
455-kHz i-f as an example. If



the vfo reads out on the dis-
play 455 kHz Jower than the
received frequency, you
must program 455 kHz into
the counter. Find the DIP
switch for the left-most digit
(100 kHz) and open the
switch for binary C (pin 3 on
the 74196). On the next digit
(10 kHz), open the switches
for binary A and C (pins 4
and 3 on the 74196). The next
digitis also a 5, so it also gets
switches A and C opened.
The switches for the hun-
dred-Hertz digit are all
closed. The counter will now
start each count period from
455 kHz, in effect adding
that number to the count.
But what if your vfo runs
455 kHz above the incoming
frequency (most of them
do)? Just subtract 455 from
1000 and program the result
(545 kHz, in this case) into
the switches as described
before. The counters will ac-
tually be displaying one
MHz higher than the fre-
quency we are tuned to, but
since we don't display the
MHz digit, we never notice.
There are several reasons

for using discrete TTL ICs in-
stead of a single-chip LSI
counter. TTLs are cheap.
Everything required to build
this digital frequency dis-
play can be ordered from
Circuit Specialists for under
$35.00. (Circuit Specialists,
Inc., PO Box 3047, Scotts-
dale AZ 85257.) Also, TTL
counters work well to
around 40 MHz, and most
single-chip counters quit
cold around 10 MHz, requir-
ing prescaling.

Another advantage to
building with discrete
devices is the ease of modi-
fication to fit your require-
ments. Want 10-Hz or even
1-Hz resolution? Just add a
few more divide-by-ten
stages to the clock and
switch select the resolution
you want (be prepared to see
your vio drift, however). If
yvou don’t need the i-f offset
feature, you could use 7490s
in place of the 74196 count-
ers. The pinout is different,
of course, and the reset sig-
nal will have to be inverted,
but it will be slightly simpler
and cheaper.

Resistors

29 330-Ohm, 1/4-Watt
1000-Ohm, 1/4-Watt
270-Ohm, 1/4-Watt
4700-Ohm, 1/4-Watt
1-M, 1/4-Watt
10-Ohm, 10-Watt

rimpots
20k
1k

apacitors
10-uF, 10-V-dc
100-uF, 30-V-dc
330-uF, 30-V-dc

— N - W

#ihﬁ-—l—lﬂdn-ﬂd

4-pole DIP switches

3047, Scottsdale AZ 85257.

Parts List
IC1, ICS8, IC8 74L.S00
IC2, IC3, IC4 74L.S90
IC5 74L.593
|C7 74LS10
IC9-12 74LS196
IC13-16 74LS75
IC17-20 74LS47

4 Common-anode 7-segment displays

50-pF ceramic trimmer capacitor

LM317 voltage regulator
1-MHz series-resonant crystal

Miscellaneous items: RCA jacks, perfboard, materials for
enclosure, wire, solder, mounting bolts, etc.

All parts are available from Circuit Specialists, Inc., PO Box

“When You Buy, Say 73"
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It is also possible to build
two more decade counting
units and display the entire
frequency, including the
megahertz digits. | didn’t do
this since the original dial
was adequate for that pur-
pose, and the primary goal
was a frequency display that
provided precise tuning with
simplicity and minimum
cost.

Using the Argonaut with
the frequency display has
been a joy. RTTY mailboxes
are a snap to find, and it's
now simple to “QSY up ten”
without getting lost. Short-
wave listening on the DX-
160 has also taken on a new

dimension. It’s now possible
to make accurate loggings
of clandestine ““spy’’ sta-
tions, press-service RTTY,
military communications,
and literally thousands of
other fascinating signals.
The DX-160/frequency dis-
play combination gives the
type of performance previ-
ously reserved for receivers
costing hundreds of dollars
more.

So try the digital fre-
quency readout on your rig.
You don’t have to envy the
new kilobuck rigs for their
bells and whistles! Build
your own.

Features:

Constant Current

12v-14vde mput.

*® 82 & 2 8 @

* Proven in daily use

— FASTCHARGER

for Kenwood TH21, TH31, TH41

Charges in 15 minutes

Automatic Voltage cut-off
Battery doesn’'t heat-up

Charge from any point in discharge cycle

without developing ‘“‘memory”

Please add $3 for Shipping and Handling. Call for COD
Information. Florida Residents Please Add 59% Sales Tax

-

l To All Orders.

L Charge-Rite

i P.O. Box 17015

i Plantation, Florida 33318

= 305-475-0545
S g———— |

73 for Radio Amateurs * July, 1985 43




Allen |. Wolff KC70
57W Grand View Ave.
Sierra Madre CA 91024

There and Back Again

Add band-scanning to your TS-930S for under $20.

Ipurr.:hased the new Ken-
wood T5930S in Decem-
ber, 1982. It is a fine radio
and, after some initial prob-
lems, has performed as ad-
vertised. After hearing of the
features of the TS-430S and
playing with one, there was
one function not included in
the TS930S that made me
jealous. That was the scan-
ning feature. On the TS-430S
you can program memory
channels 6 and 7 and scan
between them.

The existing up-scan or
down-scan built into the TS-
930S is virtually useless. It
starts slowly and after 3 sec-
onds speeds up so that it is
useful only on the interna-
tional broadcast or the AM
broadcast bands where the
bandwidths of the stations
are very wide. It goes through
single-sideband signals at a

The unit in its Bud box, top
view.

44 73 for Radio Amateurs = July, 1985

rate of knots and nothing
can be heard or understood
as it zips by. Even if you
could discern the signals,
the scan would never reset.
It would go up or down until
it ran out of radio spectrum
and would stop at either
29.999 99 MHz or 100.00 kHz.

Band scan would be a de-
sirable feature because you
could monitor preset sec-
tions of a band without hav-
ing to sit in front of the radio
and twist the knob. You
could monitor the DX por-
tion of 20 meters for that
rare one, scan the net activi-
ty on 75, or hunt through a
portion of 8 MHz looking
tfor interesting signals to pop
up. All this could happen
while you are in another part
of the shack working on a
project or writing an article.

It so happens that if you
pulse the up or down con-
trol line on the TS930S mi
crophone connector, the ra-
dio will step at the same rate
as the pulses. Each pulse
moves the radio 10 Hz. For
example, if you pulse the up
line at a 20-Hz rate (pull the
line to ground), the radio
will advance 200 Hz a sec-

“ULNT

353 jp——== TD SCAN UF PN

,%'-.—nmnﬂl.f SCAN SPEED

|

Al H

555 jp=—s TO MEMORY RECALL

%’unﬂlaaﬂ RESET TiIME

Fig. 1. Simple scan reset.

ond. A 50-Hz pulse rate will
advance the radio 500 Hz
per second. With a simple
555 timer chip, a variable-
speed scan rate can be
achieved. Eventually, how-
ever, the radio will be out of
the ham band and will hap-
pily continue all the way to
2999999 MHz and stop.
Most unsatisfactory!

Since the TS-930S has
memories and memory re-
call, we can put these func-
tions to use. When we push
the memory-recall button,
the radio will always return
to whatever frequency was
programmed into the mem-
ory channel selected. If we
use the above and add one
function, a timer, we end up
with a device that will pulse
the radio along at a variable
speed, determine how wide
the frequency range should
be, and return to a prepro-
grammed frequency.

SCAN SPEED ‘L
1Y ¥ o

Fig. 1 shows a simple way
of performing the scan-re-
call function. The top 555
timer (IC1) is a pulse genera-
tor that pulls the up-scan
line to ground at a variable
rate, and the second timer
(IC2) will pull the memory-
recall line to ground after a
user-selected time. This will
reset the radio to a prepro-
grammed frequency. The
problem with this method is
that you end up with two
variables, scan speed and re-
set time. Unless some spe-
cific preset variable resistors
or capacitors were switched
in for both functions simul-
taneously, you would never
know the scan width accu-
rately. Fig. 2 is a circuit to per-
form the above, but it was
discarded prior to incorpora-
tion because of the inconve-
nience of the two variables.

What | needed was a
method to count or accu-

A o SCAN
WP LINE

INGI4
o MEMORY
H_ -

RECALL LINE

Fig. 2. Simple scan and reset circuit.



Switch Program

Count Counted Approx. (Pin #)*
2 to the Pulses kHz 9 10 11 12
9 012 5 a0 6.0
10 1024 10 1 0 0 O
11 2048 20 Il S i
12 4096 40 1 19 @ 0
13 8192 80 S e i ¢
14 16384 160 1% -39
15 32768 325 . 1.5 8
16 65536 650 r (e | B ¢
17 131072 1,300 0 0 0 1
18 262144 2,600 j i R 1 P
19 524288 5,250 ' 8-
20 1048576 10,500 s s R ) SRS
21 2097152 21,000 0 01 1 The unit is at the left, front view.
22 4194304 1 0 1 1
23 8388678 g 4419 , -
24 16777216 TN e national broadcast bands s, you may want to remove

*0=ground; 1= plus 9 volt.

Fig. 3. MC14536B program chart.

mulate the pulses from the
555 pulse generator. If a pre-
set number of pulses were
counted, then the scan
width at 10 Hz per pulse
would be determined inde-
pendently of pulse speed.

The device | chose was
suggested by Mike WA7ARK
and Steve KE7G. It was the
Motorola MC14536B pro-
grammable timer. This is a
24-stage ripple binary count-
er with the last 16 stages se-
lectable by a four-bit code.
(From the Motorola CMOS
Data Manual.) It has 24 flip-
flop stages and will count
from 20 to 224 pulses and
then trigger, reset, and start
again. Essentially it can be
programmed to count from
29 (or 512) pulses to 224 (or
16,777,216) pulses. Since
each pulse represents 10 Hz
to the radio, 29 would be
5120 Hz or approximately 5
kHz; 210 would be 10,240
Hz or 10 kHz, etc. See Fig. 3
for the program and
frequency information.

Fig. 4 is the block diagram
of the selected design. The

555 pulses at a user-variable
rate and the programmable
timer uses the pulse rate as
its clock. When the timer
reaches its preprogrammed
count, it pulses a transistor
switch and pulls the memo-
ry-recall line to ground, re-
setting the sequence. The ra-
dio beeps each time the se-
quence recycles.

A final circuit is shown in
Fig. 5. The components cho-
sen provide a pulse rate be-
tween 11 and 68 Hz, which
represents a 110-to-680-Hz-
persecond scan range. In
other words, the radio will
scan a 40-kHz bandwidth in
65 to 370 seconds, depend-
ing on the scan-speed setting.

To program the scanner, a
five-position 4-pole switch
was handy and was pressed
into service (Fig. 6). The scan
widths programmed were
10, 20, 40, 80, and 325 kHz.
10 and 20 kHz are useful for
looking for a schedule; 40
and 80 kHz can be used to
monitor a complete band
segment (i.e., advanced sec-
tion of 20). Most of the inter-

*

TIMER

PROGRAMMASLE

awWliTChH

FRESET
CWITCH

TO UP SCAN
WIRE

L
TO MEMODRY
RECALL

Fig. 4. Block diagram of final circuit.

are between 200 and 350
kHz wide, so 325 kHz is a
good compromise (13-
through 60-meter bands).

Now for the bad news.
(The news you suspected
but did not want to admit)
The radio has to be slightly
modified. To ease the pain,
this modification adds only
one wire. Unplug the radio
and remove the top and bot-
tom covers. Keep the radio
right side up and refer to Fig.
7. 1f you do not have the au-
tomatic antenna tuner in-
stalled, you will easily see
where you must attach the
extra wire. At point X or Y,
tack-solder an insulated
small-gauge wire. The other
end of the wire must reach
the microphone connector,
so leave it long. If the anten-
na tuner is installed, as mine

-

i

it—or just reach in carefully
with a small low-wattage
iron and tack-solder the wire
to the back of the memory-
recall switch, as above.

With an ochmmeter, check
between the unsoldered end
of the wire and the case of
the radio (ground) Verify
that a short is obtained
when you press the memory-
recall button.

Next, snake the wire to
the bottom of the radio. turn
the radio over, and attach
the wire to one of the two
unused contacts on the mi-
crophone connector. That is
the extent of the modifica-
tion to the radio.

The circuit is built in a
small Bud box and placed
next to the radio. Three
wires must be added be-

tween the microphone con-

Zy
,I,_

FIN B e UP SCam

ON MIC CONNECTOR
PiN 4

CAPACITORE IN uF
RESISTORS /4w

ON MIC CONNECTOR

TD MEMORY
RECALL ON
UNUSED PIN
OF MIC CONMNN

Fig. 5. TS-930S scan circuit.
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AMATEURTELEVISION

NEW 70 CM ATV TRANCEIVER
ALL YOU NEED IN ONE BOX

$299 delivered
TC70-1

@ FULL COLOR, SOUND, & LIVE ACTION just like broadcast TV. Get on this
exciling amateur video mode at our atfordable 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 sgurce you want tc
transmit: Camera, VCR, computer, etc. Piug in any low Z dynamic mic or use
color camera mic for Standard 4.5 mHz TV sound. Cannect toc 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 ATY TRANCEWER? Show the shack,
projects, computer program lListings, home video tapes, repeat Space Shuttle
audio and video il you have a TVRO, repeat SSTV or RTTY, Weather Radar, do
public service evenls such as parades, marathons, races, CAP searches and
rescues. __the list goes on. DX depends on antennas and terrain, typically 1
1o 40 miles. We have video compensated RF linear amps for 20 ($119) or 50
($189) walls pap for greater DX

® FEATURES: Small 7x7Tx2.5%. Push to Look (PTL) T/IR switching. GaAsfet
downconverter tunes whole 420-450 mHz band. Two switch selectied video &
audio inputs. . .RCA phone jacks and 10 pin color camera jack. Xmit video
monitor outpul. Over 1 watl pep RF output on one or two {add $15) selecled
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
siock antennas, modules, and everything you need on ATV.

TERMS: Visa, MC, or cash only UPS CODs by phone or mail. Checks mus! clear
bank before shipmenlt. Price includes UPS surface shipping in cont. USA, others
add 3%. Transmitiing equipment soild only to licensed Tech ciass or higher
amateurs, verifiable in 1985 call book or copy of new license.

2522 Paxson Lane
Arcadia CA 91006

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

P.C. ELECTRONICS

Tom WEORG Maryann WBEYSS

e
*"‘* TRAN SCEIVER _

¥ x

TS-940S

a Tuner

. EHHI{'.‘Wf ¢ 40 Channel

AM/FM/FS

MW TEN-TEC TITAN

e |500W SSB/CW OL IT=1 KW RTTY
* |5-160M * Low Drive Tuned Input
* $2485 List—CALL for Special Savings

TEN-TEC CORSAIR-

¢ 100°% Duty Cycle # 16 pole 1F Filter

e Dual mode Noise Blanker * Audio Filter
e Easy To Read Yellow LED Display

* One Year Warranty * Made in US.A.

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

i e WESTECH ELECTRONICS
r g RTE. 286 —Presque Isle Plaza
Mon&Ther 08 L PATDN .
i 104 9(412)7331555 = OO

;
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kHz in about 45 seconds. |
haven’'t missed Lowell yet,
and | do not have to be
near the radio to hear him
call!

The circuit is simple, and
the only expensive part is
the programmable timer,
which lists for approxi-
mately $11.00. 10

nector and the scan box.
They are ground, scan-up,
and memory recall. Shielded
wire is recommended.

The unit is powered by a
9-V transistor-radio battery

and, due to the low current
drain, | expect long life.

The complete circuit could
have been built inside the
radio, under the VOX access
door on top of the radio, us-

() srouns 20 KH 90 KHy
ing the radio power. This CRLY ? ?
would have been an exten- o
sive modification and | did . %—T ®
not feel it was necessary R o
This circuit could also be o ? O
built into a microphone 8 .
stand. f—_? 9

| have found this modifi =" P
cation most useful. For ex- o' T o
ample, | keep a weekly sched- z ! T
ule with Lowell W2HX] E‘ ; ?
We meet around 14.260 = |
MHz, plus or minus. | set e
the scan width to 20 kHz, T
preprogram the memory o | o
for 14.250, and turn the i i 2

scan on. | set the scan

speed to sweep through 20  Fig 6. Preprogrammed switch.

520
(3) }
% a8 = =
L]
A [ b MEMORY RECALL
MY e \ SWITCH
MIN N
MR <
T .
FR —X
@
FR
nR
Fi
HART OF

SWITCH UNIT M
TACK SOLDER A WIRE TO POINT X OR Y ON SWITCH

UNIT M PC BOARD OTHER ENO OF WIRE TO AN
UNUSED PIN ON MIC CONNECTOR

Fig. 7. Part of switch unit M.

Part List

1—555 timer Radio Shack
276-1723 $.99
1—MC145368 Motorola Motorola Distributor 11.00
1—2N3904 RS 276-1603 14
1—1N4001 RS 276-1101 25
1—1N914 RS 276-1122 A0
1—1k resistor, Va4 W RS 2711321 .08
2—10k, Y4 W RS 271-1335 16
2—100k, va W RS 271-1347 16
1—1-megohm pot RS 271-211 1.09
2—.01 uF RS 272-131 39
1—1uF RS 272-135 25
2—1 uF RS 272-1419 49
1—58-volt battery RS 23-553 2.19
$17.29

Hardware (as required): 1—4-pole 5-position switch; 1—Bud box:
2—knobs; 1—SPST switch, and 2—IC sockets.




ALL MODE MOBILE TELEPHONE INTERFACE
Automatic Vox Phone Patch System

- . -2 e

W ) LD -—-*
. - £a ~ g
. 71 A 3 iiw

OPTIONAL:

DTMF TELEPHONE
TYPE SPEAKER/
MICROPHONE

Squelched SideBand mode. No modifications to the transceiver, j

NO EXTRAS TO PURCHASE FOR OPERATION, TRANSCE

nNC.G. CO.

EXCLUSIVE IMPORT DISTRIBUTOR

1275 N. Grove Street
Anaheim, California 92806

HOTLINE-007 is a fully automatic simplex telephone interconnect. Operates through any base transceiver with FM-AM-

VOX operation both transmit and receive. Selectable tone or rotary dialing. Repeater pickup operational also.

* Programmable access code * Programmable CW ID * 3 or 12 minute timer
* Adjustable VOX both transceiver * Adjustable microphone * Dial restrict switch
and phone line. and line gain * Ringback (reverse patch)
* Will not transmit when frequency * Microphone jack for * Accepts speed dialing
is busy, 7 second clear time base operation * Operateson 115/220 VAC, 12 VDC

ust connect to the external speaker, microphone and phone line.

IVER AND PHONE LINE CONNECT TIME 30 MINUTES.

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

MOVING?-

Let us know 8 weeks in advance so that you won’

miss a single issue of 73.

Attach old label where indicated and print new ad-
dress in space provided. Also include your mailing
label whenever you write concerning your sub-
scription. It helps us serve you promptly. Write to:

- Subscription Department
for Radio e 0. Box 931
Amateurs Farmingdale NY 11737

Extend my subscription one additional year for only $19.97
Payment enclosed Bill me

Canada and Mexico $22.97/1 yr. only US tunds drawn on US bank. Foreign Surlace
$19.97/1 yr. only US funds drawn on US bank Foreign Airmail, please inquire

If you have no label handy, print OLD address here:

|
|
1
I
|
|
I
|
|
I
|
I
I

é Name
:' Address
E City State_______ Zip
print NEW address here:
Name
Address
I City State Zip

W

\ e =

“When You Buy, Say 73"

ATTENTION

SUBSCRIBERS

We occasionally make our mailing list available to
other companies or organizations with products or ser-
vices which we feel might be of interest to you. If you
prefer that your name be deleted from such a list, please
fill out the coupon below or affix a copy of your mailing

label and mail it to:

C.W. Communications/Peterborough
73 for Radio Amateurs
P.O. Box 931
Farmingdale, NY 11737

Please delete my name from mailing lists sent to other
companies or organizations.

Name
Address
City State Zip
Jor Radio
Amateurs
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 Regular SALE

HF Equipment

IC-735 Xcvr/SW revr/mic............ 849.00 749%
PS-55 Power supply .........eunin. TBA
AT-120 Automatic antenna tuner... TBA
FL-32 500 Hz CW filter............. 99.50
EX-243 Electronic keyer unit....... 50.00

IC-730 8-band 200w PEP xcvr w/mic 829.00 569%

FL-30 SSB filter (passband tuning) 5950
FL-44A SSB filter (2nd IF).......... 159.00 144%
FL-45 500 Hz CW filter............. 59.50
EX-195 Markerunit........covnee.. 39.00
EX-202 LDA interface; 730/2KL/7AH-1 2750
EX-203 150 Hz CW audio filter ..... 39.00
EX-205 Transverter switching unit 29.00
SM-5 8-pin electret desk microphone 39.00
HM-10 Scanning mobile microphone 39.50
MB-5 Mobile mount.......covvnne.. 19.50

IC-720A S-band xcwr/.1-30 MHz rcvr 1349.00 799%

FL-32 500 Hz CW filter............. 59.50
FL-34 5.2 kHz AM filter ........... . 4950
SM-5 B-pin electret desk microphone  39.00
MB-5 Mobile mount................ 19.50

IC-745 9-band xcvr w/.1-30 Mhz rcvr 999.00 779%

PS-35 Internal power supply....... 160.00 144%
EX-241 Markerunit................ 20.00
EX-242 FMunit....o.ovvvnvrnnnenes 39.00
EX-243 Electronic keyer unit....... 50.00
FL-45 500 Hz CW filter (1st IF)..... 59.50
FL-54 270 Hz CW filter (1st IF)..... 4750

FL-52A 500 Hz CW filter (2nd IF) 9650 89%
FL-53A 250 Hz CW filter (2nd IF) 9650 89%

FL-44A SSB filter (2nd IF).......... 159.00 144%
HM-10 Scanning mobile microphone 39.50
SM-6 Desk microphone ............ 39.00
HM-12 Extra hand microphone..... 3950
MB-12 Mobile mount............... 19.50

IC-751 9-band xcvr/.1-30 MHz rcvr 1399.00 1199

PS-35 Internal power supply ....... 160.00 144%
FL-32 500 Hz CW filter (1st IF}..... 59.50
FL-63 250 Hz CW filter (st 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........co0vvnunnnnn. 31.50
FL-70 2.8 Khz wide SSB filter ...... 46.50
HM-12 Exira hand microphone..... 39.50
SM-6 Desk microphone ............ 39.00
CR-64 High stability reference xtal 56.00
RC-10 External frequency controller 35.00
MB-18 Mobile mount............... 19.50

Regular SALE
149.00 134%
6.50

Gémi ons: 720/730/745/751
15 20A external power supply.....
EX-144 Adaptor for CF-1/PS-15..

Order Toll Free 1-800-558-0411

ICOM

Regular SALE
45.00

Options - continued
CF-1 Cooling fan for PS-15.........
EX-310 Voice synth for 751, R-71A 3995
SP-3 External base station speaker.... 49.50
Speaker/Phone patch - specify radio 139.00 129%
BC-10A Memory back-up ............. 8.50
EX-2 Relay box with marker...........
AT-100 100w 8-band automatic anttuner 349.00 314%
AT-500 500w 9-band automatic anttuner 449.00 399%
AH-1 5-band mobile antenna w/tuner 289.00 259%
P5-30 Systems p/s w/cord, 6-pin plug 259.95 234%
OPC Optional cord, spe-::lfﬂurd -pin 550 e
GC-4 World clock......... (Closeout!) 99.95 79%
Regular SALE

HF linear amplifier
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........cevvvnnen.s 125.00 112%
BC-10A Memory back-up........... 8.50
SM-2 Electret desk microphone .... 39.00
IC-271A 25w 2m FM/SSB/CW xcvr... 699.00 569%
AG-20 Internal preampilifier® ....... 56.95

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

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

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

For a Limited time!

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

for just $1.00 extra.

Common accessories for 271A/H and 471A/H

PS-25 Internal power supply for (A)... 99.00 89
PS-35 Internal power supply for (H) 160.00 144%
PS-15 External power supply ......... 149.00 134%
CF-1 Cooling fan for PS-15............ 45.00
EX-144 Adaptor for PS-15/CF-1 6.50
SM-6 Desk microphone ............... 39.00
EX-310 Voice sythesizer .............. 39.95
15-32 CommSpec encode/decoder.... 59.95
UT-15 Encoder/decoder interface... 12.50
UT-155 UT-15S w/15-32 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 649.00 579%

VHF/UHF/1.2 GHz FM Regular SALE
IC-27A Compact 25w 2m FMw/TTP mic 369.00 319%
IC-27H Compact 45w 2m FMw/TTP mic 409.00 359%
IC-37A Compact 25w 220 FM, TTP mic 449.00 299*
IC-47A Compact 25w 440 FM, TTP mic 465.00 419%
UT-16/EX-388 Voice synthesizer... 29.95
IC-3200A 25w 2m/440 MHz FM xcvr 549.00 489%
IC-120 1w 1.2 GHz FM transceiver.... 499.00 449%
ML-12 10w amplifier............... 339.00 299%

6m portable Regular SALE
IC-505 3/10w 6m port. SSB/CW xcvr 449.00 399%
BP-10 Internal Nicad battery pack 7950

BP-15 ACcharger.................. 12.50
E-ZA8 ENIR . . 4950
LC-10 Leather case ................ 34.95
SP-4 Remote speaker .............. 24.95

Hand-held Transceivers

Deluxe models Regular SALE
IC-02AT for 2m....... 345.00 289*%
IC-04AT for 440 MHz 379.00 289%
Standard models Regular SALE
IC-2A for 2m.......... 239.50 189%
IC-2AT with TTP....... 269.50 199%

IC-3AT 220 MHz, TTP 299.95 239%
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 B800mah/8.4V Nicad Pak - use BC-35... 62.50
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
BE-L] DM CROE- .. vcsnasississasensinnanaies 17.95
LC-14 Vinyl case for Dix using BP-7/8......... 17.95

LC-02AT Leather case for Dix models w/BP-7/8 39.95
Accessories for both models Regular

BP-2 425mah/7.2V Nicad Pak - use BC35.... 3950
BP-3 Extra Std. 250 mah/8.4V Nicad Pak.... 2950
BP-4 Alkaline battery case...............cevu... 12.50
BP-5 425mah/10.8V Nicad Pak - use BC35 4950
CA-2 Telescoping 2m antenna.......ceeseusarns 10.00
CA-5 5/B-wave telescoping 2m antenna...... 18.95
FA-2 Extra 2m flexible antenna..........cooeu. 10.00
CP-1 Cig. lighter plug/cord for BP3 or Dix.... 9.50

DC-1 DC operation pak for standard models 17.50

LC-2AT Leather case for standard models..... 34.95
RB-1 Vinyl waterproof radio bag ............... 30.00
HH-SS Handheld shoulder strap ............... 14.95
HM-9 Speaker microphone ..............oe..... 34.50
HS10 Boom microphone/headset.............. 19.50

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

egular SALE

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

RC-11 Wireless remote controller... 5995 #49%
FL-32 500 Hz CW filter............. 59.50
FL-63 250 Hz CW filter (1st IF)..... 48.50
FL-44A SSB filter (2nd IF).......... 159.00 144%
ER257 BN i 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.....
MB-12 Mobile mount

/"Y’\

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.

9.95

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIGC 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

ouiside 1.800-321-3594

ORLANDO, Fla. 32803
bZ21 Commonwealth Ave.

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

Flonas 1-800-327-1917
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CLEARWATER. Fla. 33575
1898 Drew Street
Phone (813) 461-4267
No In-State WATS

No Nationwide WATS

LAS VEGAS. Nev. 89106
1072 N. Rancho Drive
Phone (702) 647-3114

NO In-State WATS

Qutside 1_800-634-6227

Associate Store

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

Quiside 1_800-621-5802




SAVE on these AES/KENWOOD Specials!
A Unit! .

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

KENWOOD TM-401A 440 MHz FM Xcvr
Ultra compact! Covers 440-449975 MHz in 25 kHz
steps, 12W out. GaAs FET RF amplifier, dual digital
VFO'S, 5 memories plus “com’ channel w/back-up.
Priority alert scan, memory and programmable band
scan. Yellow LED display, LED S/RF meter, Ext. spkr,
16-key TTP UP/DN mic, mobile mt. 5%"wx=13%"hx*

7%"d, 2.8 Ibs. List $399% .. CLOSEOQOUT $299°%5

Order Toll Free: 1-800-558-0411

FREE ANTENNA!

*Purchase a KENWOOD TW-4000A
at our Low Sale Price and get a
MA-4000 2m/440 MHz mobile
antenna ($44.95 Value) ® FREE!

KENWOOD TW-4000A 2m/70-cm FM Dual Bander:
Covers 142-148.995 MHz and 440-449.995 MHz with
25W out. GaAs FET RF amplifiers, dual digital VFO'S,
LCD display, 10 memories w/offset recall, scan &
lithium battery back-up. Band & common channel scan,
priority watch. 16-key Autopatch UP/DN microphone &
mobile mount. 13.8V DC @ 7.5A, 63%"h=2%"d»=8%",
4.4 Ibs. List $599°°* @ CALL for SALE PRICE.
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The FREE* MA-4000 is a dual-band, 2m/70-cm mobile
antenna only, with duplexer (no mount). Use LARSEN

PO-K Roof mt, $20.00; PO-TLM Trunk-lip mt, $20.18
or PO-MM Magnetic mount, $19.63

g?‘é’ag?ttgy'

For a Limited time!

f Purchase a TR-2600A
[shuwn) at our normal
i Low Sale Price and

S8 receive an extra PB-26
battery - FREE!

or

| Purchase a TH-21A/AT
i or TH-41A/AT at our
. normal Low Sale Price

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

| Call for Sale Prices

KENWOOD Receivers

Limited Time Special Prices
now being offered on

R-11 @ R-600 @ R-1000 @ R-2000
Gall for Prices!

In Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIG SUPPLY .

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

WIGCKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7388

Ohio WATS 1-800-362-0290

Qutside 1_80(-321-3594

ORLANDO, Fla. 32803
621 Commonwealth Ave.

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

putside 1-800-327-1917

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

No Nationwide WATS  Qutside

MNevada

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

Contact AES" !

for all of your |
KENWOOD needs! |

* Low Prices % Large Stocks * Fast Service |
* Top Trades * Toll Free Ordering Line
% AES® Ships Coast to Coast i

Associate Store

CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630

1072 N. Rancho Drive

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

1-800-634-6227 15 min. from O’Hare!

ERICKSON COMMUNICATIONS
5456 N. Milwaukee Avenue
Phone (312) 631-5181

Clip out this handy Coupon and Mail Today!

0 AMATEUR ELECTRONIC SUPPLY®
4828 W. Fond du Lac Avenue
Milwaukee, WI 53216

I am interested in the following new KENWOOD equipment:

I | have the following to Trade: (What's your Deal?)

HOURS: Mon. thru Fri. 9-5:3(]:_. Sat 9-3

" USE
YOUR
MasterCard CREDIT
— 7 . EARD

Note: Our TOLL FREE Ordering Ilne 1 800 558 0411
is answered until 8 pm CST Monday thru Thursday. it/ State

“When You Buy, Say 73"
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Rush me your quote - | understand that | am under no obligation.
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Lip
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Steve Katz WB2WIK
24 Louis Drive
Budd Lake N] 07828

Home-Brew the Blockbuster

Ina heroic effort, WB2WIK has created the ultimate 6-meter amplifier.
Its single 4-1000A delivers over 2 kW with only 20 Watts in.
The power supply alone weighs 120 pounds.
When this monster talks, people listen!

Photo B. Power supply. bottom view.
50 73 for Radio Amateurs = July, 1985

Ithough | enjoy rag-
chewing, DX-chasing,
contesting, satellite work,
and just about every con-
ceivable aspect of amateur
radio, the activity | enjoy
most of all is home-brewing,
especially home-brewing
with a purpose. This article
describes a reasonably am-
bitious effort which was pre-
cipitated by a very distinct
purpose: | wanted to be-
come more competitive In
VHF contests, especially on
the 50-MHz band where a
few more dB could add mul-
tipliers via meteor scatter
when band conditions are
less than perfect. | call the
result my “Blockbuster.”

| had been using a rather
modest kilowatt amplifier
on six meters, a single
4CX350A at about 600 Watts
PEP output, and | wanted to
QRO right to the legal limit
of 1.5 kW PEP out. While
this is only about a 4-dB in-
crease in signal, | reasoned
that it would be the most im-
portant 4 dB of all, especial-
ly in contests where scatter-
mode communication is
very important for added

multipliers. | toyed with the
idea of using such exotic
tubes as 8877s, 4CX1500s, or
possibly the new Eimac
3CX800, but dismissed these
as too expensive or, in the
case of the 8877, too hard to
drive. | really wanted a le-
gal-limit amp which could
be driven with today’s solid-
state multimode rigs (per-
haps 20 Watts PEP output)
and which used an inexpen-
sive, obtainable tube.
Hmmm. . what about the
old, reliable 4-1000A?

For the uninitiated, the
4-1000A is a workhorse tet-
rode that has been around
forever and is usable to 110
MHz despite its overwhelm-
ing stature (about nine inch-
es tall, five inches in diame-
ter). The plate dissipation
rating is 1000 Watts and the
tube can be operated in grid-
driven class AB; service at
well over the legal power
limit with only 20 Watts
drive. Not only that, the real
charm of the 4-1000A is its
availability at reasonable
cost. This is a very popular
broadcast-service tube and
“pulls,” which still will deliv-

£



er 1500 Watts PEP output,
are offered at flea markets
for about $50 to $100, a far

cry from the price tag on an
8877.

My desire to operate the
project amplifier in grid-
driven rather than ground-
ed-grid service was the re-
sult of careful investigation
of the parametric trade-offs.
A grounded-grid 4-1000A,
certainly an easier amp to
build, requires over 100
Watts drive and might deliv-
er 1500 Watts PEP output,
while a grid-driven circuit,
obviously more complex,
only requires 20 Watts drive
and should deliver 2000
Watts PEP output easily!

Not one to flaunt all this
power, especially in a na-
tional magazine probably
read by FCC staffers, I'll just
say that | reasoned a
2-kW + amplifier should
really sound good and
should last a long time when
run at the reduced legal
limit of 1500 Watts.

| built the power supply
first. This is a matter of per-
sonal preference, but |
strongly recommend that
anyone attempting this proj-
ect follow my lead and tack-
le the power supply right
off. The power supply is go-
ing to be very heavy and a
mighty pain in the neck to
assemble largely because of
its muscle-building bulk,
and if you don’t finish this
half of the job at the start,
you might never get to it.

My power supply is ac-
tually three power supplies
built on a single chassis
measuring 17”7 X 13" X 47
and then bolted to a 12” X
19” rack panel. The alumi-
num chassis has perforated
side walls to enhance air cir-
culation beneath, and it
wouldn’t have been strong
enough to support all the
transformers and capacitors
if | hadn’t first given it addi-
tional support by means of
some 3/4” aluminum angle
stock riveted under the
whole length and half the
width—see Photo B. (My
thanks to WA2VUN and
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W2HWG who did much of
the aluminum punching, riv-
eting, and welding on this
project.)

After the power supply
was completed, | added
more 3/4” aluminum angle
stock between the rear of
the chassis and the back
side of the panel to add sup-
port and also to give me a
place to grab when attempt-
ing to lift this turkey! My
supply weighs 120 pounds,
but possibly yours can be
somewhat lighter if you
choose less bulky com-
ponents.

Because | know the 4-
1000A is both voltage- and
current-hungry, | designed
the plate supply to deliver
4000 volts at one Ampere.
This may sound like overkill,
and maybe it is, but | want-
ed this thing to last through
a lot of contests. | bought a
Hypersil transformer from
the Peter W. Dahl Company
(El Paso, Texas) for some-
thing over $200. Its ratings
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Fig. 1. Power supply.

are 6000 volts center-tapped
at 800 mA CCS, and it weighs
about fifty pounds. Careful
shopping at flea markets
might possibly turn up some-
thing similarly rated for less
money.

| run the plate supply as a
fullwave centertap using
two 7500-volt, 2-Amp rectr
fier stacks and 16 uF of fil-
tering (4 each, 4 uF at 4 kV).
The high-voltage capacitors
are large but weren’t expen-
sive—obtained from Fair
Radio Sales (Lima, Ohio) via
mail order. The plate-supply
bleeder is a bank of five 30k-
Ohm, 30-Watt wire-wound
ceramic resistors mounted
on ceramic standoffs. The
plate transformer, needless
to say, is supplied by a
“stiff” 230-volt-ac line and
the primary is dual-fused
(each side of the 230-volt
line) with 20-Amp slow-blow
fuses and switched with a
25-Amp DPST relay.

The screen supply deliv-
ers 500 V dc at 100 mA and

2
F

is so stiff it requires no addi-
tional electronic regulation.
| used a multi-winding trans-
former obtained from Fair
Radio Sales. The 700-volt
center-tapped secondary
drives a full-wave (center-
tap) rectifier circuit fol-
lowed by a 70-uF filter and a
20k-Ohm bleeder and deliv-
ers almost exacty 500 volts
of low-ripple dc. The screen
transformer center-tap is
also relay-switched to en-
sure that the plate supply is
on before the screen supply.
Catastrophic results are like-
ly otherwise.

The power supply also
contains the grid-bias sup-
ply, which delivers two out-
put voltages: —165 V dc for
standby and —60 V dc, ad-
justable plus or minus 20%,
for operating. | derive the
bias from a full-wave bridge
rectifier driven by a 6.3-V fil-
ament transformer which is
wired back-to-back across a
6.3-V-ac winding of the
screen transformer. The
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Photo C. Power supply, top view.

117-volt-ac drive to the
bridge vyields —165-V-dc
output, filtered by a 100-uF,
250-V capacitor. The bleed-
er-resistor-string values were
chosen to make a voltage di
vider which sets the adjust-
able operating bias in the
range required for a 4-1000A
in class AB,.

The high-voltage (plate)
transformer is switched (as
mentioned) by a large relay
whose coil is driven by a lit-
tle 12-volt-dc power supply
built into the system for just
this purpose: | made this
12-V-dc supply by voltage-
doubling a 5-V-ac winding
which happened to be an-
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Photo D. Power supply, front view.

other secondary of the
screen transformer (I told
you this was a multi-func-
tion unitl). The ripple and
regulation of this supply is
unimportant since its only
load is a relay coil. | use the
plate-transformer primary to
drive the screen relay, thus
ensuring that the plate sup-
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Fig. 2. Rf deck.
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ply is on before the screen
supply. This is a good safety
measure because tetrodes
get very excited about hav-
ing screen voltage before
plate voltage (it destroys the
screen).

My supply has a built-in
plate voltmeter (0-1-mA-dc
meter driven by a series-
multiplier string of five one-
megohm resistors) which
reads 0-5000 volts dc. This is
a useful scale since the key-
up voltage is 4500 V (key-
down is about 4100 V). The
supply also contains shunts
for plate-current, screen-cur-
rent, and grid-current meters
which are mounted on the
panel of the rf deck. These
are all indicated on the sche-
matic diagram for the power

supply (Fig. 1).

| also have a “keyed” 117-
V-ac output line coming
from the power supply to
the rf deck to run the deck-
contained blower, filament
transformer, and pilot lamp.
The power supply contains
two pilot lamps (ac on and
HV on) plus several fuse as-
semblies. All ac inputs, ac
outputs, and dc outputs are
bypassed with suitable ce-
ramic capacitors as indicat-
ed on the schematic. The 4-
kV plate-supply output is
bypassed with 7.5-kV “door-
knob” capacitors since not
many other types will with-
stand this kind of voltage
continuously.

At this power level, even
the ac line cord must be se-



lected carefully—1 used a
#12-4 cable. A smaller cable
will have too much IR drop.
Remember, this is a 4000-
Watt power supply! | run
the switched ac and all low-
voltage dc lines through a
12-conductor cable to a
Cinch-Jones-type power con-
nector which mates with an-
other connector fitted to a
similar cable coming from
the rf deck. The HV output
line is made of 20-kV anode
cable fitted with a male Mil-
len-type high-voltage con-
nector at each end.

The completed power
supply is not a table-top unit
by any means, but it is quite
compact for its capability
and is attractive enough
The commercial look is im-
parted by careful construc-
tion and good overall work-
manship. Wire dress, espe-
cially at the 4-kV level, is
very important! All plate-
supply secondary wiring 15
20-kV insulated anode wire.

The rf deck is straightfor-
ward. | designed the plate
tank circuit for a Q of about

16. A lower Q is not possible
with the 4-1000A at 50 MHz

because of the tube’s high
plate capacitance. The tank
circuit, a conventional pi
network, uses a Jennings
vacuum-variable input-tun-
ing capacitor, type GC5-55,
a coil made of 4" copper
tubing (3 turns, 1% " inside
diameter, 3% " long) and a
200-pF airspaced variable-
output capacitor made by E.
F. Johnson (type 167-12). The
Jennings plate-tuning capac-
itor is rated at 7500 volts,
and this is a recommended
unit. It has high Q and very
low minimum capacitance,
which is required at this fre-
quency. If a Jennings unit
cannot be found at reason-
able cost, I'd recommend a
Millen-type 15011 neutraliz-
ing capacitor with 2%"-
diameter plates as a second
choice. The object here is
high Q and very low mini
mum C in order to obtain a
reasonable overall Q. An or-
dinary air-spaced variable
multi-plate capacitor won't
work.
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Photo E. Rf deck, top view.

While chassis size for the
f deck is certainly not criti-
cal, the deck must be fairly
large simply because the
4-1000A is so darned big! My
chassis measures 10" X 17"
X 4" but could be slightly
smaller if the blower were
mounted totally outboard. |
used an Eimac SK-510 sock-
et, but this shouldn’t be criti-
cal, as any air-system socket
will work fine. These sockets
do not contain any special
screen-bypass capacitor and
are of simple construction
and low cost. While Eimac
and others recommend the
use of a glass chimney for
the 4-1000A, | didn't use
one. Instead, | punched 24
5M16"-diameter holes in a cir-
cle pattern around the out-
side of the socket rim (see
Photos E and F) and forced a
lot of air through the socket
and these holes, thus creat-
ing a considerable draft
along the tube envelope.

The blower | selected was a
Dayton 2C781 (Photos E and
F), but any similar or larger
blower will work. The ob-
ject, obviously, is to force a
lot of air through the tube
base and around the enve-
lope. The more air, the bet-
ter! | also used a large (1-3/8”
diameter) finned aluminum-
plate cap on the tube to
help reduce plate-seal tem-
perature.

Since the rf deck chassis
must be pressurized, use
one with solid, not perforat-
ed, walls. Also, be sure to
seal any cracks or holes with
RTV caulking compound to
help maximize pressuriza-
tion of the under-chassis.

My rf deck has the fila-
ment transformer mounted
atop the chassis between
the blower and the tube. It
might be wiser to mount the

transformer below the chas-
sis, as the heat radiated by

Photo F. Rf deck, top/rear view.

the 4-1000A adds to the op-
erating temperature of the
transformer. | used a fila-
ment transformer from Amp
Supply Company (Twins-
burg, Ohio), type X7.5-21,
which cost about $50. | also
obtained several other com-
ponents, like some 7500-V
doorknob capacitors, panel
meters, etc., from Amp Sup-
ply. Since the 4-1000A fila-
ment drain is very high, the
wiring must be kept short
and the conductor size
large. | used #12 insulated
wire routed directly to the
tube socket

The input-circuit and
plate rf-choke designs were
borrowed originally from an
ARRL Handbook article
written around a 4CXT000A
amplifier for six meters;
however, both items re-
quired modification for use
with the 4-1000A. The 4-
1000A and 4CX1000A, while
very different tubes, have
similar input capacitance
and | reasoned that the
Handbook circuit would
work. It didn’'t, and | modi
fied both the tuning capack
tance and the grid-load resis-
tance to accommodate the
4-1000A characteristics.
These revisions are noted in
the rf-deck schematic dia-
gram (Fig. 2). Having built
other VHF high-powered
amplifiers, | already knew

something about plate rf
chokes and the Handbook

design, using a 1"-diameter
Teflon™ form, looked
good. It worked, but flamed
out after a few hours of op-
erating time. | rewound the
plate f choke using #20
enamel wire on the same
Teflon form and so far this
choke has lasted. It is likely
that the combination of very
high f voltage across the
choke, the considerable dc
current through the choke,
and its very high ambient
temperature (the result of its
being located close to the
4-1000A envelope) caused
the demise of the orginal
component—which was
wound with #24 wire,

The input circuit, shown
in both photos and figures,
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centers around a single
15012 ferrite toroid trans-
former. | obtained both this
toroid form and a supply of
ferromagnetic beads for de-
coupling purposes from
Amidon Associates (North
Hollywood, California), who
are very nice people to work
with and offered me over-
night delivery at reasonable
cost,

The plate-blocking capac-
itor is actually two paral-
leled 500-pF, 20-kV door-
knob units made by Sprague
and purchased at a local
flea market. The 20-kV rat-
Ing Is unnecessary, but I'd
strongly recommend the
doorknob design; other types
of capacitors just can’t han-
dle all the rf current.

The output-circuit config-
uration and mounting is
straightforward as pictured
in Photo F. The Jennings vac-
uum capacitor mounts on
three aluminum spacers di-
rectly to the front panel,
while the tank inductor and
loading capacitor mount on
ceramic spacers to the chas-
sis. Interconnections between
all plate-circuit components
are made with copper braid
taken from high-quality RG-
8/U coaxial cable. The con-
nection from plate tank to
the rf-output connector, a
type-N receptacle, is made
with high-quality RG-8/U
routed as far away from the
tube envelope as possible to
avoid overheating. After all,
with this amplifier at maxi
mum output, the rf voltage
across the 50-Ohm output
cable is about 450 volts
peak when the output load
swr is 1:1 and can become
considerably higher at ele-
vated vswr. The output cur-
rent is also high in this legal-
limit amplifier: About 6.5
Amperes rms will be con-
ducted in the output cable.
Needless to say, RG-58/U—
even in very short lengths —
is not recommended!

| used knobs from an old
Heathkit SB220 for the plate
tune and load controls. The
front panel of the rf deck
would look a bit boring with
just two knobs, so | fancied
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Photo C. Rf deck, bottom view.

it up a bit with a pairof 34"
panel meters, a meter
switch, and a red pilot-lamp
assembly to indicate the
“on" status of the remote
power supply. The right-
hand meter reads 0-10 mA
dc for grid current and
0-100 mA dc for screen cur-
rent and is switched with the
toggle switch mounted di-
rectly below the meter. The
left-hand meter monitors
plate current and reads 0-1
Ampere dc. My initial test-
ing of the amplifier was per-
formed sans rf-deck cabinet
(although the bottom cover
plate for the chassis must be
in place) and | originally in-
tended to look for an old
75A2 cabinet or something
to mount the rack panel to
and create an enclosure.
WA2VUN fabricated the
cabinet shown in his welding
shop, however, and it is
quite functional.

A large hole must be
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punched in the cabinet
above the 4-1000A to allow
free escapement of the cool-
ing air which is forced past
the tube. This hole should
be at least five inches in di-
ameter and centered direct-
ly over the tube. The ventila-
tion hole should be covered
with window-screen materi-
al or the like to aid in shield-
ing. This amplifier is bound
to create a TVI problem, es-
pecially in areas with Chan-
nel 2 service, whether it is
well shielded or not, but
proper shielding combined
with good powersupply de-
coupling and an outboard
low-pass filter in the anten-
na feedline should at least
help reduce TVI to a man-
ageable level.

When building the rf-deck
cover, be sure to allow an
adequate air-flow path for
the blower intake as well as
the exhaust. Mine is ducted
from the side of the cabinet

away from the tube to en-
sure a plentiful supply of
cool intake air. While an
outboard blower would
solve this problem, | intend-
ed the deck to be as self-
contained as possible with-
out occupying too much
depth on the operating
bench; | mounted the blow-
er on the rf-deck chassis and
ducted the air intake to the
cabinet side wall using an el-
bow made of 3" (inside di-
ameter) PVC tubing.

My first attempt at put-
ting this monster on the air
revealed a few weak links,
some of which | discussed
earlier. One weak point not
vet mentioned is the ground-
ing strap which connected
the rotor of the plate-load-
ing (output) capacitor to
chassis ground. | had built
this strap of RG-8/U braid
which was soldered to a
rotor lug on the 200-pF ca-
pacitor and bolted to the
chassis. After a few minutes
ot key-down operation at
about one kilowatt output,
the solder bonding the braid
to the rotor lug melted, dis-
connecting this ground
point and throwing the tank
circuit out ot resonance. Ap-
parently there are some real
hefty circulating tank cur-
rents in this amplifier (par-
tially due to its high Q) and
solder was not going to do
this job!

Adding a parallel ground
path, using some .031"-thick
aluminum-sheet matenal,
bolted, not soldered, be-
tween the capacitor rotor
connection point and the
chassis solved this problem.
| bent some sheet aluminum
to make a bracket-like as-
sembly and punched it to
accommodate the load-ca-
pacitor shaft bushing (which
is electrically common to
the rotor) and then bolted
this assembly to connect the
capacitor rotor to the -
deck chassis. This seems to
have permanently solved
the ground-braid overheat-
ing problem.

At this point, | was able to
drive the Blockbuster to a
good, solid 1500 Watts rf



Parts List

Dayton P/N 2C781 or equiv.

ITT/Jennings P/IN GCS-55 or equiv.

E. F. Johnson P/N 167-12 or equiv.

Note: Unless otherwise specified, all resistors are 1/2 Watt, 10%; all capacitors of less than 1 uF
are disc ceramic, 1000 Volts. Many values are not critical and may be substituted, as discussed in

$20
$15 surplus
$100 new

$5 surplus

All-Star Products P/IN APC-5814 or

equiv.

Centralab P/N DD30-102 or equiv.
Semtech P/N SCHS7500 or equiv.

Semtech P/N 1N5620 or equiv.

Bussmann MDL20 or equiv.
Bussmann MDLS5 or equiv.
Bussmann AGC1/8 or equiv.

Amphenol P/N 82-97 or equiv.

Amphenol P/N 83-1R or equiv.

J. W. Miller P/N 4606 or equiv.

PRD PIN 7DYO0 or equiv.
P&B P/N KASAG or equiv.
P&B P/N KA11DG or equiv.

Cutler-Hammer P/N 7580K7 or equiv.
Cutler-Hammer P/N 7591K6 or equiv.

Fair Radio P/N T52960 or equiv.

Stancor P/N P6466 or equiv.

the text. Other key components are discussed in the text.

BL1 Centrifugal “squirrel-cage”
blower

C1 Plate-tuning capacitor

Cc2 Plate-load capacitor

C3 Input-tune capacitor

C4-C7  Screen-bypass capacitor

D1,D2  HV rectifier assembly

D3-D11 Rectifier, 1000 piv, 1 A

F1,F2  Primary line fuse

F3 Screen/bias/blower fuse

F4 Screen center-tap fuse

J1 Rf output receptacle, Type
N, Mil type UG-58A/U

J2 Keying receptacle, RCA
phono type

J3 Rf input receptacle, UHF
type, Mil type SO-239

L1 Plate tank coil, 3 turns 1/4"
copper tubing wound on a
1-3/4" form (which is then
removed), 3-1/4" long

RFC1 2.5-uH, 1-Amp choke

RFC2 36 turns #20 enameled
wire on 1"-diameter
Teflon™ rod

RY1 DPST or DPDT relay (plate
supply primary), 20-Amp,
230-V-ac contact ratings

RY2 SPST or SPDT relay

RY3 SPDT or DPDT relay

S1,52  SPST or SPDT toggle
switch :

S3 DPDT toggle switch

T1 HV (plate) transformer, 230
V ac: 6000 V ac center-
tapped, discussed in text.

T2 Multipurpose transformer,
120 V ac: 700 V ac center-
tapped,6.3Vacand5V
acC

13 Filament transformer
(used for bias), 120 V ac:
6.3V ac @ 2 Amps

T4 Rf input transformer
(toroid), 2 turns #24 enam-
eled wire primary, 10 turns
#24 enameled wire secon-
dary, wound on a T-5-12
core. Observe winding
polarity.

L

$5.95 new

59¢ each new
$54.74 each new
$10 each surplus
$1.51 each

25¢ each

25¢ each
80¢ each
$3.29 each
20¢ each

89¢ each

Home-brew $1
$1.95

Home-brew $5

$12.95 new
$5.95 new
$6.95 new

$1.59
$1.79

$230 new

$5.95 (surplus)

$6.95 new

Home-brew $1

Watts output,

10 Watts

output into my 50-Ohm Bird
oil-cooled dummy load. The
exciter power required for
legal-limit output is only 25
Watts, vielding an amplifier
power gain of 60. This ampli-
fier is very linear, so the 60:1
power gain remains nearly
constant over a wide range
of driving powers; e.g., 20
Watts drive yields 1200

drive vields 600 Watts out-
put, etc. My own six-meter
exciter achieves only about
25 Watts peak output, so my
station is held down to the
legal-limit power level by
virtue of drive limitations.
Using WA2VUN's 1ICOM
IC-551D, which can develop
about 80 Watts peak output

power, | was able to drive
the Blockbuster to consider-
ably beyond legal output
power. Even at 1.8 kW CCS
output, the 4-1000A draws
no grid current at all and the
plate color is a bright but en-
tirely reasonable shade of
red. | don’t recommend run-
ning this power level for two
very good reasons: (1) It ex-

ceeds the plate dissipation
rating of the 4-1000A —and
this will undoubtedly short-
en operating life—and (2) it
is illegal.

This is the point where au-
thors of amplifier articles
start weaving tales of
“strongest signal on the
band” reports received. Not
to change fifty years of con-
vention, I'll report that my
local contest club, SCORE
(the Society of Contest Op-
erators and Radio Experi-
menters), using the callsign
K2XR from Western New
York, used the Blockbluster
on six meters during our op-
eration in the ARRL June
VHF QSO Party (1984) and
we never had to call any-
body twice! We did indeed
receive many ‘‘strongest sig-
nal on the band” reports and
did not receive a single re-
port of splattering, distor-
tion, or any similarly dis-
couraging words. We used
an IC-551D exciter and a
pair of 7-element KLM yagi
antennas at sixty feet, thus
developing about 54 kilo-
watts effective radiated
power (taking feedline loss
into consideration). With
this setup, we worked nu-
merous meteor-scatter con-
tacts with a very high level
of success. Eureka! My goal,
stated in the very first para-
graph of this article, was
achieved.

| might mention that once
you've built the power sup-
ply for the Blockbuster, it
becomes the foundation on
which to build various other
high-powered rf decks. My
next project probably will
be a legal-limit 160-meter
monoband amp using an-
other 4-1000A. The supply
described in this article is
super. Reasonably small and
affordable, it delivers all
necessary operating volt-
ages for a wide variety of
high-powered triodes or
tetrodes.

Thanks to KT2B for the ex-
cellent photographic work
and, as mentioned earlier, to
WA2VUN and W2HWGC for
sheet-metal fabrication.

CUonsix' B
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Evert Frutman W7RXV
2808 West Rancho Drive
Phoenix AZ 85017

Broken Ox Blues

The grid-dip oscillator is a stellar performer,

but missing coils can mean big headaches.
Avoid frustrations by winding your own.

Ithough the grid-dip
oscillator has been
around the laboratory for a
long time, Heath introduced
it to the general public at a

GDO

>

Dl.

reasonable price in the early
1950s. While the lab models
helped scientists find the
resonant frequency of tuned
circuits, the average ama-

TANK

W
71

(D

- D

Fig. 1. Typical setup for finding resonant frequency of un-
known tank circuit. Meter suddenly “dips” as circuit is tuned

to oscillator frequency.

Ble

IUEEHEE (o]
o 0 o

SCOPE OR
HIGH IMPEDANCE

RF vOLTMETER

COUNTER O - L
e ooo
USE LOW RANGE
e ——————— VOLT OF maA METER
I | TAP WHEN COIL MAS TAP
| feacaisy
| I o
: L————l INZAA 2
I
By S TN b O

LOW RANGE vOLTS, i-2Y OR
LOW RANGE O-imA DR LESS

Fig. 2. An improved setup allows more distance between gdo
and tank, giving improved accuracy. External indicator is free
from the gdo’s internal spurious responses.
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teur still had to “cut and try”
as the price kept the instru-
ment out of his reach. De-
spite some limitations,
the ubiquitous HeathkitT™
CD-1 and its successors have
helped amateurs tune count-
less transmitters, receivers,
and filters.

Regrettably, the coils get
broken, the manufacturer
can’t supply parts for the
early models, and the meter
then gets shelved or even

discarded.

Well, one of those dis-
carded units fell into my
outstretched hands and |
couldn’t wait to fire it up. |

took it apart to cement the
knob back together and see
if the tube was still in place.
A quick check with a ran-
dom-length piece of wire in
the coil socket proved that
the tube had survived in
good condition. A little
cleaning up had the gdo
ready for action. Then |
found out why someone had
tossed it out: No one could

supply coils or forms. |
thought surely someone

would know where | could
get a set of coils. The best in-

formation that | got consist-
ed of instructions on how to
use a lathe,

Well, the original coils did
have a tendency to work
themselves loose at inop-
portune times, so why not
try a “new and improved”

coil system? The photos
show what happened.

Plastic 35mm film cans
and the now common F con-
nectors seemed like a good
combination. Many ama-
teurs play with photography
or know someone who does.
That can give an instant sup-
ply of coil forms, forms
which “machine” with little
effortt The F connectors
cost a bit more than the
forms, but many times they
can be salvaged from old
equipment.

The higher-frequency coils
up to over 200 MHz need lit-
tle effort to construct. A
piece of brazing rod about
three inches long formed in-
to a hairpin loop gives the
highest frequency range and
is self-supporting. The other
two self-supporting coils
take the oscillator down to
about 20 MHz. The lower-



frequency coils take a bit
more effort but are worth it.
You can make overlapping
ranges down below 200 kHz,
although | stopped around
250 kHz as | have another
oscillator for that range.

Drill the center of the
form for the connector but
don’t put it in yet. Punch a
couple of holes near the top
of the form and thread one
end of the wire into it. Leave
two to three inches of wire
inside the form. Wind on the
number of turns that the ta-
ble or vyour intuition sug-
gests and punch a couple of
holes for the other end of
the wire. Put a washer and
mounting nut on one wire,
then poke it through the
center mounting hole. Sol-
der it to the center of the F
connector. Push the F con-
nector up into the mounting
hole and fasten the nut to it

Make a hole in the bot-
tom of the coil form and run
the other wire out to the
connector. If you solder di-
rectly to the fitting rather
than using a solder lug, be
sure to scrape the plating off
first so that you can make a
quick, solid connection with
a hot iron. That keeps the
plastic coil form from
melting.

The low-frequency coils
below about 2 MHz need a
center tap which has to go
to ground. | simply brought
out a long flexible lead from
the coil and let it float (note

Photo B. Some of the HF and VHF coils (going up to over

200 MHz).

Photo C). Scramble-wind
these coils in order to get
the most inductance with
the least distributed capaci
tance. That will give the
widest possible frequency
change with the nominal 70-
pF tuning capacitor. As the

photo shows, even the low-
est coil that | wound gives a

50-kHz range.

| found it helpful to write
the measured frequency on
the coil. Since | had access
to an LCR meter, | put the in-
ductance on the coil too.
That is useful when using
the coils as reference In-
ductors.

| used an old rod antenna
for the coil that covers the
upper half of the broadcast
band. That one puts out a
good, hot signal.

As Photos D and E show,
the gdo itself needs very lit-
tle modification. Start by re-
moving the cover and the
two screws that hold the coil
socket in place. Carefully
unsolder the three socket
leads. Remove the socket
and take it apart. It has two
pieces of bakelite sandwich-
ing the connections. Re-
move the bottom layer and
the connections. Ream the
top section out so that it will
hold the F connector. Insert
a washer or flattened piece
of large-gauge wire under
the nut on the bottom of the
assembly. Tighten it down.
Solder a strap or another
piece of flattened wire to

&g

Photo A. By adding an F connector and winding coils on
plastic film cans you can recycle older grid-dip meters
when you can't get the original colls.

the center conductor. Align
the two connections with
the areas on the variable ca-
pacitor where the original
connections were, and sol-
der them in place. Excessive
heat may damage the vari-

able cap, so use enough
heat to get the job done
quickly. Put the two mount-
ing screws back in place.
You may want to put a
small bolt through the top
cover for grounding the cen-

qsﬁ

Photo C. Some of the LF coils. The antenna-rod coil gives
high output but takes innovative engineering to mount the F

connector.
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Photo D. Interior view showing connection detail.

ter tap on the LF coils. While
you have the gdo apart and
if the knob is still in one
piece, you may want to put
a new scale on the tuning in-
dicator. If you need only a
few ranges, they should fit
It you use many overlapping
ranges like | did, then a log-
ging scale (say 1-20) would
be good. Of course for more
than ball-park measure-
ments a counter will pick up
some of the signal and give
vou direct readout When
you finish the calibration,
put the cover back on and
you are ready to pre-tune
networks or measure stray

tanks dug out of the spare-
parts box.

Although the photos don't
show it, you can get an
adapter that screws into the
socket and gives you the
convenience of plug-in coils.
The tew pks that it adds
show up mostly on the high-
er frequencies. It does save

a lot of time while running
down a tuned circuit

Although the books give
the theory of operation, per-
haps a quick word here on
the practical applications
would be in order. In the
typical setup shown in Fig. 1,
the gdo and the unknown

Photo E. Close-up showing assembly detail.

tank are placed near each
other. The oscillator fre-
quency is varied until the
meter gives a strong indica-
tion, usually a dip. Then the
tank is moved farther away
and the operation is re-
peated. The dip will be
sharper and, therefore, the
frequency measurement will
be a bit more accurate.
Many times you can get a
better tuning indication that
is free from the gdo’s inter-
nal spurious response by us-
ing the setup shown in Fig. 2.
An external instrument tells
yvou when the gdo and the
tank are tuned to each other.

in Photo B.

COIL TABLE
Tuning Inductance Wire Size Number
Range** Awg # of Turns
244-300 kHz 6.3 mH 32 Lots*®
344-530 kHz 2.44 mH 32 Lots*®
508-900 kHz 32 Lots*
640-1200 kHz 750 uH 32 Lots*
965-1750 kHz 318 uH 32 Lots*®
1.1-2.6 MHz 322 uH 32 Full form
1.7-5 MHz 115 uH 26 Full form
2.8-7.7 MHz 39 uH 26 37
4.4-12 MHz 18 uH 22 26
10-26 MHz 22 8
26-70 MHz 22 11
80-205 MHz Brazing rod Hairpin loop

Center Scramble

Tap Wind

Yes Yes

Yes Yes

Yes Yes

Yes Yes

Yes Yes

Yes Single layer
No Single layer
No Single layer
No Single layer
No Single layer
No Single layer

*As a starting point for the low-frequency coils, wind one with 100 turns with center tap and
tack it together. Then measure the frequency and go from there. Twice the number of turns
will give about four times the inductance and about one half the frequency.

The 26-70-MHz coil is wound on a Y4 " diameter form. It is next to the 200-MHz hairpin loop

**A Y4 " wide copper strap about Yz * long formed into a loop will get the oscillator up to 250
MHz, but the oscillator may drop out around its low end, 100 MHz.

Inductance measurements are not available on some coils.
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A high-impedance voltmeter
or an oscilloscope work
well. The capacitance they
add can usually be compen-
sated for once you have the
ball-park measurement

A germanium diode and a
low-range voltmeter or mA
meter can come close to du-
plicating actual circuit con-
ditions and give very good
results. Again, the tank and
the dipper may be separated
by a moderate distance and
still give easy-to-see, sharp,
tuning peaks. A 1N34A or
1N82 works well up to 200
MHz and above. A 0-1-mA
meter or your voltmeter’s
lower range serves as the
diode load and the in-
dicator. | would shy away
from digital meters because
the time they take to sample
and give a change in the
readout could let you tune
past the peak, unless you
tune very slowly. Addition-
ally, due to their high-input
impedance, they would need
about a 10,000-Ohm resistor
shunted across the input ter-
minals to provide a more or
less proper load for the
diode.

You can use a 3-5-turn air-
wound link near or over the
cold end of coils that don't
have a built-in tap or link.

Even it you don't have an
older instrument waiting for
a new set of coils, you can
use these techniques with
the more modern models for
easier, faster tweaking.
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18 Bedlord Row
Dept. P.R.

London, WC1R 4E.J)
England

300 North Zeeb Road
Dept. P.H.

Ann Arbor, M| 48106
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EGBERT ][+
RTTY-CW - XFER

for the Apple ll, II4+, lle
Transmit & Receive with Software Only

NO TU REQUIRED

The Egbert ][+ has RTTY/CW/XFER |
on the same disk! and features: split
screen operation, type ahead buffer, se-
lectable mark, space, shift and speed,
change modes and speeds from menu,
mailbox with selective call and save to
disk. Provisions for up to 9 canned
messages on each data disk, and much
more.

FORMOREINFO,ORORDER,CALLOR
WRITE:

W.H. NAIL COMPANY
275 Lodgeview Drive
Oroville, Ca. 95965
(916) 589-2043

F

M/C VISA

Egbert ][+ =69.95 includes program, back up &
documentation. USA Residents add $2 50 for
shipping. Allothers add $6.00. Ca. Res. add 6%
sales tax

INCLUDE CALL SIGN WITH ORDER!

Sreceived my moneys worth with just one
ISsuve..."

—J. Trenbick

always stop to read CTM. even though

most other magazines | receive (and write for)
only gel cursory examination
— Fred Blechman, K6UGT

U.S. A 215.00 1or 1 year

£25.00
335.00{land) - $55.00{air)

Mexico, Canada
Foreign

(U5 tunds only)
Permanent (U.S. Subscription)
Sample Copy

CHET LAMBERT, WAWDR
1704 Sam Drive » Birmingham. AL 35235

(205) B54-0271

$100.00
$3.50

Hi Pro

LB-VHF-UHF Repeaters

Hi Pro TRANSMITTER AND
or- s

Hl PRO TRANSMITTER
DESIGNED FOR REPEATER
SERVICE WITH EXCELLENT

AUDRD, STABILITY,

HARMOMIC REJECTION

!
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o

ASSEMBLED

SMALL SIZE _ o
37R <618 > SR *sﬁ ) Al i
; w1 E* > Fe

. ﬂl gb#"-' 0 ADJUSTABLE
— - POWER

OUTPUT
ASK ABOUT OUR NEW COMPUTER UP TO 5 WATTS
CONTROL SYSTEM, AND MICROCONTROL Btﬂ:m;

COOL OPERATION

AUTO PATCH, AND REPEATER KITS.

ELCH

- et TT :.l-l -k g o = BT s

RECEIVER

HI PRO RECEIVER
THIS RECEIVER IS THE
HEART OF THE REPEATER

NOW USED IN ALL HI PRO REPEATERS

¥ £ ¥ "i. - o, i |
i " -
;% e A

AND BOASTS SUPERIOR ol 2 R - e ASSEMBLED
SOUELCH ACTION NEEDED 8 e ’ e SMALL SUE
FOR THIS TYPE OF Ay - IR <68

SERVICE EXCELLENT
SENSITIVITY, STABILITY
AND SELECTIVITY

USE THIS RECEIVER

TO REPLACE THAT
TROUBLESOME RECEIVER
IN YOUR PRESENT
REPEATER

Maggiore Electronic Laboratory

590 SNYDER AVE TELEX: 499-0741-MELCO
WEST CHESTER, PA. 19380 PHONE 215436-6051

NEMAL ELECTRONICS

;]

558 transcesvers
- flequses husnan voce 0 achvete. . COAXIAL CABLE SALE
+ OrvaM switch anly —no E|J_T|u'3rrl1.r.tr:t::.'- Bk ! e L7 p
« Lonnects o audio leads and 912 VDI - W B 5 L f AN 1 i
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s C ...llrll-:-.lll"-h:‘ w -‘"l..-'_ L.'-I1_.[“1H_-_"1E:r:5- e |1.-a!-|..J-\j_:!.:. . = 0{‘ - 4 i L= RGBU-20 1., PL-259 ea. end $4.95
« LUsed woridwede n commercial and mailany - - 6* s ‘3\5 Oa\; - RG214U dbl silver shield, 50 ohm $1.55/1
-— \ BELDEN Coax in 100 ft. rolls
CMC COMMUNICATIONS, AL G « -
5479 Jetnort Tampa FL 33614, (B13) BA ¥ 'ﬂﬁ 5?3 'a‘(\e '\ﬁg = RG58U #9201 $11.95
— — — - r = 5 T l\QQ — Grﬂulﬂiw strap, le dl..lt]l' tubular braid
CIAN AAN > 6‘{\ 0 3/16 in. tinned copper 10e/tt.
FYLVYNN 27 N L . 3/8 in. tinned copper 30e/ft.
SYNTHESIZED d ’ ’I TIA AN N
¥V W |
|
SIGNAL GENERATOR v . CONNECTORS MADE IN USA
POLYETHYLENE DIELECTRIC Amphenol P1-259 TS9¢
MODEL RGS9/U mil spec 96% shield.. b — 14 PL.250 Teflon/Silver $1.59
R aZ 13 nONCo tamnating 95%: sheil il SOeEC = -1: e e i
USA d:l:ff-:: RG11U 96%: shield, 75-o0hm mil spec 25¢/Mt. D',', l:t,-'::, LE,:[ 'rh_'_,,,,__.,.T. ; Im:'?'gg
Ht?.!:lil._l 96% shield, mil spec $29.95M100 1t or 31eM. | 255 Doabie Famaie Connatio aBe
EEJEELLEJCP::JDIE SIHEHI‘]_ ?E-Uﬂ”'l 25‘”‘ 11t ji-.-l”'h cord wiRCA r-..,[”.-\. FJ‘I"-JH!" eachend 3:-51 00
« Covers 100 MHz to 199.999 MHz in 1 kHz steps with Hf_:ﬁH et T_J.;?t!;é"m: hgl.jufjc 112:3:- Reducer UG-175 or 176 10/$1.99
thumbwheel dial » Accuracy +/- 1 part per 10 mil- s Y o3 g 1 UG ;*‘n_‘-_-f}_ 259 10 BNC) $2.95
lion at all frequencies » Internal FM adjustable from LOW LOSS FOAM DIELECTRIC CI100W (M9 J“-”
06900 K¥e 0.8 1K Sate = Esiortt £ fnput 5o BGEX S5as shictd $14.95100 1. or 176M.  (0210.) Amphenoi Type N Male for AGE ' $3:00
CEﬁ'"ﬁ tones or voice » EIDI.H'E and noisa at |E'ﬂ.5l EﬂﬂE H[?Eﬂil' ?'ﬂ' i} Eﬂ'ppﬂ‘l brau:l..-. : . -9‘-'" i;j.-.“" i I'-,_'.Ié-ﬁ_ 1_. "'..-.t-':' : =i 5125
below carrier * Output adjustable from 5500 mV at EE:E’U‘E‘EE **f;'f”f 7?‘-":1 116 inch Mike Plug for Collins el $1.25
50 Ohms * Operates on 12 Vdc @ Y: Amp = Avaijlable : b Sshe 07e/ft. UG273 BNC to PL-259 $3.00

for immediate dellvery » $429.85 dellvered * Add-on
accessories avallable to extend freq range, add Infi-
nite resolution, AM, and a precision 120 dB attenua-
tor = Call or write for details = Phone in your order for

fast COD shipment.

VANGUARD LABS

1896-23 Jamaica Ave., Hollis, NY 11423
Phone: (718) 468-2720 Mon . -Thurs.

“When You Buy, Say 73"

RGS58L 95% shield : .
RGS9LU 100% foil shigld, TV IYDE. .iacrsseiesnsisens 10¢/Mt.
RGBU 97 % shield 11 ga. (equiv. Belden B214)
Heavy Duty Rotor Cable 2-16 ga. 6-18ga

Rotor Cable B-con

12240 NE 14th Ave., Dept.

10
FREE CATALOG

31/, COD add $2.00—FLA. Res. add 5% Sal
; g2 i o es Tax
2-18ga.6-22ga 19e/f1. Orders under $30.00 add £2.00

Connectors—shipping 10% add’l, $3.00 minimum
Cable—Shipping $3.00 per 100 ft.
73 , No. Miami, FL 33161

Call (305) 893-3924
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ARTER N’ BUY

individual (noncommercial) ..........
o T I A

Prepayment by check or money order is required with your ad. No discounts or
commissions are avallable. Please make your payment to 73. Rates for multiple

insertions are available on request.

Advertising must pertain to amateur radio products or services. No special
layouls 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, lree.

73 cannot verily 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 avallable 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, 80 Pine Street, Peterborough NH 03458,

MOBILE IGNITION SHIELDING. Free litera-
ture. Estes Engineering, 930 Marine Drive,
Port Angeles WA 98382 BNB0OS

NEW HAM-SWL SOCIETY for unity of
thought & learning. Open to all. Many top-
ics, awards, free ad space in periodical,
society net, museum participation, Shack
plcs & QSLs welcome. Writers needed.

SASE for info to RCSW, 32 Applegate,
Bennington VT 05201. BNB197

HAM RADIO REPAIR, tube through solid
state. Robert Hall Electronics, PO Box
B363, San Francisco CA 94128; (408)-729.
8200. BNB218

QSLS to order. Variety of styles, colors,
card stock. W4BPD QSLs, PO Drawer DX,
Cordova SC 20039. BNB260

THE DX'ERS MAGAZINE. Up-to-date, in-
tormative, Interesting. Compiled and edit-
ed by Gus Browning W4BPD, DXCC Honor
HAoll 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 98686, San
Jose CA 95157-0866. BNB265

CASH PAID for traffic/speed radar equip-
ment. Write or call: Brian R. Esterman, PO
Box 8141, Northfielda IL 60093; (312)
2518901, BNB271

KENWOOD 430S owners only! Stop Scan—

ATTENTION TIMEX/SINCLAIR USERS

Morsa Code Transiaior now availabls fof the TS2068 and TS1000/TS 1500/
£%A1. Code receved through comput@r's “sar |ack s scrolled accross tha TV
ncrian - NO EXTRA HARDWARE REQUIRED
Iroem weyboand antras On caadalia taps

TSHEA YERSIDN
B & age ipmesd WD - 5 e ¥ =i ramesa
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THOMSON SOFTWARE
P.O. Box 1268
Lombard, IL 60148

o WL -
Prce $15 5 paa B

agram alsd génerates code

TS10Q TS 1500 INE 1T VERSION:
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ULTI-BAND SLOPERS

ALSO: (HPOLES & LIMITED-SPACE ANTENMAS

when the squelch breaks, the scan stops!
Adjustable resume scan delay. No modifi-
cations! Kit $25, assembled $35. JABCO,
R1 Box 386, Alexandria IN 46001. BNB275

COPY SATELLITE PHOTOGRAPHS, weath-
er maps, and press on our military-surplus
facsimile recorders. Recorders are solid-
state, dual-speed, and fully automatic.
Catalog available. Atlantic Sales, 3730
MNautilus Ave., Brookiyn NY 11224; (718}
37240349. BNB280

$5553 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 830118, Richardson TX 75083;
(214}690-1102. BNB289

ATLAS 350XL OWNERS GROUP. Free
newsletter. Send QSL with rig s/n and
SASE. Know people who repair them? In-
formation to share? Questions? Rod
NSNM, Box 2168A, Santa Fe NM B7501.
BNB291

FIND OUT what else you can hear on your
general-coverage transcelver or receiver.
Join a shortwave radio listening club.
Complete information on major North
American clubs and sample newsletter,
+1.00. Association of North American
Radio Clubs, 1500 Bunbury Drive, Whittier
CA 90601. BNB310

FULL-FEATURED RTTY/ASCIIICW soft-
ware package for TRS-80 Model lIV4, Write

for free information package. Clifton J.
Turner WBSKCQ, 6318 Boeuf Trace, Alex-
andria LA 71301. BNB319

CX7 REPAIRS. Mark Mandelkern, 2315
Derby St., Berkeley CA 94705, (415)
549-9210. BNB320

DX ADVENTURE on Montserrat, only $250/
week. Details: Chod Harris VP2ML, Box
4881-7, Santa Rosa CA 95402. BNB321

WANTED: old tubes, speakers, amplifiers,
by Western Electric, RCA, Cunningham,
De Forest, Mcintosh, Marantz, Quad,
Altec, JBL, Tannoy. Maury, 11122 Atwell,
Houston TX T7086; (713)-728-4343.
BNB323

IMRA—International Mission Radio Asso-
ciation. Forty countries, 800 members.
Assists missionaries with egquipment
loaned, weekday net. 14280 MHz, 2:00-
3:00 pm Eastern. Brother Bernard Frey, 1
Pryer Manor Road, Larchmont NY 10538.
BNB326

FREE: 100 QSls with first order. Samples
50¢. Gazebo Press, Rt. 4 Box 4148, LaPiata
MD 20646. BNB327

ELECTRON TUBES: receiving, transmit-
ting, microwave, . all types available.
Large inventory means next-day shipment
in most cases. Daily Electronics, PO Box
5029, Compton CA 90224; (213)-774-1255.
BNB330

WANTED: radics, tubes pre-1939 for my
collection. Howard Stone, HCR-3, Box
418, Deer River MN 566836. BNB332

B0-METER MOBILE, Fisher TS-25 with six-
voll aiternator. Offers. KB4EYY, 216 Lon-
don Drive, Kissimmee FL 32741. BNB333

CODE-PRACTICE PROGRAMS diskette
for IBM PC, PCljr. $10.00 ppd. Andrew
Modia/TIINIEGH, 5 Derby Place, New-
town PA 18940. BNB334

HAM TRADER YELLOW SHEETS, in our
24th year. Buy, swap, sell ham-radio gear.
Published twice a month. Ads quickly cir-
culate—no long walt far results. SASE for
sample copy. $10.00 for one year (24 |s-
sues). PO Box 356, Wheaton IL 60188.
BNB335

QSL CARDS—50 for $5.00 and 100 for
$8.00, postpald. Kenneth Hand WB2EUF,
PC Box 708, East Hampton NY 11937.
BNB338

lique,
Hroadcast,

7 MILLION TUBES
FREE CATALOG

includes all Current, Obsolete, An-

Hard-To-Find Receiving,

Industnal,

types. LOWEST PRICES, Major

Brands, In Stock

. UNITY Electronics Dept. S
P.0. Box 213, Elizabeth, NJ 07206

Radi/ TV

PH: 517.484-9794

COMMODORE Authorized Service Center,
24-hr. service. WAZAJQ, 303 S. Vermont
Ave, Royal Oak MI 48067, (313)-398-3990.
BNB337

START COPYING CW THE EASY WAY!
Learn to copy code like the pros! Gain on-
the-air confidence quickly! Easy-lo-learn
word-recognition system for the ham who
already knows the code. 14-day money-
back guarantee. Order the QSO-Trainer™
Code Course. Send $14.95 + $2.00 ship-
ping and handiing (IN residents add $0.85)
to AVC Innovations, Inc., Dept. 7C, PO Box
20491, indianapolis IN 46220. BNB3338

REPLACE RUSTED ANTENNA BOLTS
with stainless steel. Small quantities, free
catalog. Elwick, Dept. 548, 230 Woods
Lane, Somerdale NJ 08083. BNB339

C84, VIC-20, T1-99/4A, TS-1000, TS-2068
software. Free Catalog. Turmm your pro-
grams into Profits. WDQGIY, Steve's Soft-
ware Source, 9922 Harwich, Crestwood
MO 83126-2318. ENB340

DIGITAL AUTOMATIC DISPLAYS for FT-
101s, TS-520s, Collins, Swan, and all oth-
ers. Six 1 ” digits in a 5~ wide by 1% ~ high
and 9" deep metal cabinel. Send $1.00 for
information. Grand Systems, Dept. A, PO
Box 3377, Blalne WA 98230. Canadians
VE7LB. BNB341

COMPUTERIZE YOUR IC-T20. Keyboard
frequency entry, 64 memories, scanning
(frequency, memory, and mode), and many
more features! Requires no interface, just
cable—directions included. For Commao-
dore 64. Cassette $14.75, disk $16.75, ppd.
Cables also available. David Oliver
WBO0DK, Rt. 2, Box 75A, Shevlin MN 56676.
BNB342

RETAIL STORE being llquidated by mail
auction. Parts, tools, test equipment, ham
supplies. SASE to ESI, Box 328, Mesa AZ
B5201. BNB343

PRACTICAL APPLICATIONS MATHEMAT-
ICS SYSTEM on disk for C-84. Will calcu-
late geomelric shapes, linear regression,
linear interpolation, and base change. A
must for calculating mechanical aspects
of tower and antenna construction.
$29.95. MicroEnergy Systems, PO Box
5281, High Point NC 27262; (919)-885-0433.
BNB344

SALE! ICOM 730 HF XCVR. very mint.
KAJARS, (215)-678-3647. BNB345

WRIGHTAPES: (Since 1976) Unconditionally guar-
anteed Morse Code Practice on 60 min, casselle
tapes. Beginners 2-tape set 5 WPM 57 90_ Also 3, 4,
5, 6-8, 10, 9-11, 12-14, 14, 16-20, 22, 24-28 WPM
Specity Plain Langsuige or Code Groups.Also plain
lang. only 30-35, b

45-60. FCC type tests. 56

11-12, 11-17, 13-14, 20-24. Call signs: 12-15, 20-24.

Nos_: 522 13-18. 1B-24. Check, MIC_Visa $3 95 ea
PPD 1sl class USA, Mex_, Can. (Elsawhere add $2
per tape}.

Instan! Service

WRIGHTAPES

235 E. Jackson A-3, Lansing, M| 48906

Outstanding parlormance of WSINN antennas 15 well knowiid
sjoy  mulitiband BIG-51GNAL raporis] Aulomalic banoswilching © Vory

jow SWHR *Conx loed - 3kw powgr « Compaci « Ey;h"f' AﬁSEMBIL%E
io vour spaciliad conlar imguoncy aach band = Eany nilall = Va
low protile - Compiele Insliuclions - Your personal check sccepled

Mow @in-

Reoguires wide -rengs funars (B0, 40, 20, 158 withoul tuner

4 BAND SLOPER - 160, 80 40, 10 or 20M &0 1l long 5 48 ppd
} = e - 150,80 40M 80 1 s 43 - . 3
3 e - BO40M a0 n 5 35 - Immediate Shipping —
3 - MO-TRAP DIOLE - 160 80, som Witleny §71 -
- o s - el I = 55 ==
9 BAND SPACE-SAVER DIPOLE- 150 thru 10M*® a1 $ 25pod MERRIMAC

SEND SASE for complete dntails of (hese and oiher unigue BNiBnnEs

WOINN ANTENNAS

112384 3414
BOX 3935 MI. PROSPECT, IL 560056

MERRIMAC,
Wi 53561

WIRELESS REMOTE CONTROL EXTENSION SYSTEM

ATRAUNK g =
Control your TYRO, YCR, or CABLE

TV from Any Room!
Works on most infrared controlled devices.

SATELLITE

Wholesale & Retail

608-433-2291

TO ORDER
& INFO
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' Phillips-Tech Electronics
F P.0. Box 34772 « Phoenix, AZ 85067

LIFETIME
WARRANTY MasterCard = Visa « COD's

(uality Microwave TV Antennas

Multi-Channel 1.9 1o 2.7 GHz
40dB Gain True Parabolic 20 inch Dish
Complete Systermn 584 .95 (Shipping incl )
Dealerships. Oty Pricing. Replacement Parts

(B02) B47-TT00  (53.00 Credit all phone orders)|




EVENTS
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Listings in this column are provided free of
charge on & space-available basis. The fol
lowing information should be included in
évery announcement: sponsor, event, date,
time, place, city, state, admission charge (if
any), features, talk-in frequencies, and the
name ol whom to contact for further informa-
tion. Announcements must be received by
73 Magazine by the lirst of the month, two
months prior fo the month in which the event
takes place. Mail to Editorial Offices, T3 Mag-
azine, Pine St., Peterborough NH 03458,

HELEN KELLER ARTS FESTIVAL
JUN 29

The Muscle Shoals Amateur Radio Club
(W4JINB) will be active from 1600 UTC to
2300 UTC, June 29, 1985, from the Helen
Keller Arts Festival in Tuscumbia AL For
a special-event certificate, send a large
SASE to PO Box 2745, Muscle Shoals AL
A5662-2745. There will be phone and CW
operation on the B0, 40-, and 20-meter
General bands. For turther information,
contact Dyer N. Ruggles KA4JWD, 116 Hi-
wassee, Sheffieid AL 35660.

BRESSLER PA
JUL 4

The Harrisburg RAC will sponsor its an-
nual Firecracker Hamfest on July 4, 1985,
at the Bressler Fire Company picnic
grounds, near Exit 1 of |-283 at Route 4471,
follow the signs to Bressler. Three motels
and several restauranis are located at this
exit. Admission is $3.00, with XYLs and
kids free. There is no charge for tallgating.
VE exams will be given. There |8 parking
for 1000 cars. For more information or for
table resarvations, contact Dave KC3MG,
131 Livingston Street, Swatara PA 17113,

(T17)939-4957.

FORT LARAMIE WY
JUL 4-5

The High Plains ARC will operate
K7YPT from 0000 UTC on July 4, 1985,
through 0000 UTC on July 5. 1985, al his-
toric Fort Laramie. Frequencies will be:
phone—3.850, 7250, 14.300, 21.360, and
28.550; CW—50 kHz up from the lower
band edge. For a QSL, send a business-
size SASE to K7YPT, PO Box T, Torrington
WY 82240,

USS NAUTILUS
JUL 4-6

The Nautilus comes home! The world's
tirst nuclear submarine, the USS Nautilus
(SSN-571), is returning to the Submarine
Base In New London CT, where it will be
put on permanent public display while re-
maining commissioned. The Submarine
Base station, K1SSN, will be operated as
a special-event station on July 4, 5, and 6,
1985, 1o honor the Nautilus® return on July
5 Members from the K1SSN Club Station,
Tri-City ARC, RASON, and SCRAMS will
pperate K1SSN from 1400 UTC to 0100
UTC on each of the three days. Look tor
K1SSN in the lower 20 kHz of the 80-10-
meter General-class bands, phone and
CW. and the center of the Novice bands.
QSL via Tri-City ARC, PO Box 686, Groton
CT 06340, For further information, please
contact Bob Dargel KA1BB, 8 Willow
Lane, East Lyme CT 06333, (203)-739-8016
or (203)-446-7325 (business).

RAPID CITY SD
JUL 5-7

The Black Hills ARC will celebrate ils
“When You Buy, Say 73"

4

50th anniversary by sponsoring the 1985
ARAL Dakota Division Convention on July

5-7, 1985, at Howard Johnson's, Exit 59 off
I-90, Rapid City SD. Features include ex-
hibits, a flea market (free tables), forums,
and alternate activities for the whole fam-
ily. Pre-registration and a Saturday-night
banquet ticket is $18.00. Pre-registration
is $6.50 (pre-registration deadline is June
10). Registration after June 10 is §7.50. Ad-
ditional bangquet tickets are $12.50. Sun-
day buftet tickets are $6.75 ($3.75 for
children 12 and under). Talk-in on 16L76
and .34/.94. For turther information, tune
in the SD Evening Net (3870) or call (605)-
787-5243 or (605)-343-6791. For pre-regis-
tration (make checks payable to Biack
Hills ARC), write to Gene F. Baver KXBU,
713 Biaine Avenue, Rapid City SD 57701.
Indicate If you desire information on mo-
tels or campgrounds.

ATLANTA GA
JUL 6-7

The Atlanta Radio Club, Inc., will spon-
sor the Atlanta HamfestivallARRL Con-
vention in the Georgia State World
Congress Center on July 6 and 7, 1985
Everything will be indoors this year, with
much improved facilities and access. For
further Information, contact Bill Schmidt
KF4CQ, Secretary and Hamfestival Chair-
man, 219 Devonwood Drive, Atlanta GA
S0328.

TOM SAWYER DAYS
JUL 8-7

The Hannibal Amateur Radio Club, Inc.,
will operate a speclal-event station from
the Mational Tom Sawyer Days celebra-
tion, on Saturday and Sunday, July & and
7, 1985, from 1500-2100 UTC both days.
Frequencies will be: 7.245, 14,290, 21.400,
and 28.770 phone and 7.125 and 21.125
CW. To receive a cerlificate, send a large
(8 x 10) SASE and your personal QSL card
confirming the contact to Hannibal Ama-
teur Radio Ciub, Inc., WOKEM, 2108 Or-
chard Avenue, Hannibal MO 63401. For
further information, please contact Bob
Blackler, 210 N. 6th, Hannibal MO 63401;
(314)}-221-3723.

KINGSTON PA
JUL 7

The Murgas ARC (K3YTL) will sponsor
the annual Wilkes-Barre Hamtest on Sun-
day, July 7, 1985, rain or shine, beginning
at B:00 am, at the 109th F. A. Armory,
Market Street, Kingston PA (across the
river from Wilkes-Barre). Admission is
$3.00 and women and children under 16
are free. Tailgating spaces are $2.00
each. Tables and commercial power will
be available. Setup begins at 6:00 am.
Talk-in on 146.01/.61 and .52 simplex. For
turther information, contact the Hamfest
Committes, PO Box 1094, Wilkes-Barre
PA 18703; (717)-388-6863.

NATIONAL CHERRY FESTIVAL
JUL 7-13

The Cherryland ARC will operate spe-
cial-event station KABQVH to commemo-
rate the National Cherry Festival in
Traverse City MI. Daily operation is sched-
uled from 0100 UTC July 7, 1985, through
0200 UTC July 13, 1985, and will be in the
center portion of the 10- through 80-meter
General phone and CW bands, and the
Novice bands. Send a large SASE with
your OSL addressed to Ed Irwin KABUVH,

346 Peninsula Trall, Traverse City MI
49684, for an attractive National Cherry
Festival certificate.

DOUGLAS WY
JUL 12-14

The Great Plains Repeater Association
and the High Plains Amateur Radio Club
will jointly sponsor the 1885 Wyoming
Hamfest, to be held at the Wyoming State
Fairgrounds in Douglas, Wyoming, on July
12-14, 1985. Items of interest include dis-
tributor displays, Indoor flea market (ta-
bles available), license exams, seminars,
auction, banquet, breakfast, and much
more! There will be ample RV parking with
or without full hookups (plenty of motels).
For full information or advanced registra-
tion, please send an SASE to Doug Des-
Enfants WATWXQ, North Star Route,
Torrington WY 82240,

DUTCHESS COUNTY NY
JUL 13

The Mount Beacon Hamfest will be held
on July 13, 1985, from 8:00 am to 3:00 pm,
at the Arlington Senior High School,
Poughkeepsie/Lagrange, Dutchess
County NY. Admission is $2.00 and XYLs
and kids are free. Tailgating spaces are
$3.00 and tables are $4.00 (both include
one free admission). The auction will take
place at 2:00 pm. Free parking and food
will be available. Talk-in on 146.37/.97 and
146.52. For more information, contact
Jullus Jones W2IHY, RR2, Vanessa Lane,
Staatsburg NY 12580; (914)-889-4833, or
Steve Quigley KD2AK, Straub Drive, Pleas-
ant Valley NY 12568, (914)-635-8539.

OAK CREEK Wi
JUL 13

The South Milwaukee ARC will hold its
annual swapfest on Saturday, July 13,
1985, from 7:00 am to 4:00 pm, at American
Legion Post #434, 9327 South Shephard

K

Avenue, Oak Creek WI. Admission is
$3.00, which includes a “happy time" with
free beverages. Parking, a picnic area, hot
and cold sandwiches, and free overnight
camping will be available. Talk-in on
146.94, For a map and more Information,
write 10 the South Milwaukee ARC, PO
Box 102, South Milwaukee Wi 53172-0102.

EAU CLAIRE Wi
JUL 13

The Eau Claire Amateur Radio Club will
hold its annual hamfest on Saturday, July
13, 1885, from B:00 am to 4:00 pm, at the
4-H building in Eau Claire WI. Tickets are
$2.00 in advance and $3.00 at door. Free
tables and coffee will be available. Talk-in
on .31/.91 and .52 simplex. For information
or tickels, send an SASE to Gene Lieberg
KA9DWH, 2840 Saturn Ave,, Eau Claire WI
54703,

SHEBOYGAN Wi
JUL 13

The Sheboygan County ARC will spon-
sor the sixth annual Lakeshore Swapfest
and Brat Fry on July 13, 1885, from 10:00
am to 4:00 pm, at the Wilson Town Hall,
south of Sheboygan WI. Admission |s
$250 in advance and $3.00 at the door.
Children under 12 (with family) are free.
Tables are free. Camping is available al
Terry Andre State Park. Food will be
served. Talk-in on .66/.06 and .52. For more
information, contact KR8S, 6400 Haw-
thorn Road, Sheboygan WI 53081; (414)
457-3366 after 5:00 pm CDT.

MAPLE RIDGE BC
JUL 13-14

The Maple Ridge Amateur Radio Club
will sponsor the Mapie Ridge Hamfest on
July 13 and 14, 1985, at St. Patrick's Cen-
ter, 22589 121st Ave,, Maple Ridge, BC. Ad-
mission for hams Is $5.00, for non-hams
$2.00. Food, swap and shop, commercial

-
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cessory product line.
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Free Antenna Accessories Cataluﬁ‘

4 Coaxial Antenna Relays

Remotely select up to 9 antennas
from your transmitler, using only one
- coaxial cable. Environmentalized, high

- power and low loss.

W2AU and W2DU Balunsy

Our baluns, center insulators and in-
sulators have been preferred for 20
years by Hams. industry, and the armed
forces. Protect against TVl and lightning

«{W2VS Antenna Traps

Add these traps to your dipole and
get low SWR on 2 to 6 bands. depen-
ding on how many you add. Antenna
wire and custom Kits also available

Send For Yours Today»

Don’t delay. Call or write today, and
we will send you free literature which
fully describes our Ham antenna ac-

Dealer inquiries also welcome.

6743 Kinne St., East Syracuse, NY 13057
Toll Free 1-800-448-1666

TWX 710-541-0493
NY/HUAK/Canada (Collect) 315-437-3953
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displays, bunny hunt, ladies’ and chil-
dren's programs will be available (ciose 1o
shopping and swimming). Camper space
(no hookups) will be available, Talk-in on
3.758 MHz, 146.20/.80, and 146.34/.94. For
more information or pre-registration {20%
off gate admission), contact Maple Ridge
ARC, Box 282, Maple Ridge, BC, Canada
VX 7TG2

CHARLESTON SC
JUL 13-14

The Charleston Amateur Radio Society
will sponsor the Charleston Hamfest on
July 13 and 14, 1985, al the Omar Shrine
Temple on East Bay Street, Charleston
SC, from 8:30 am to 4:00 pm on Saturday,
and 9:00 am to 4:00 pm on Sunday. Gen-
eral admission is $5.00, with children 12
and under going free, which includes the
admission to the Hospitality Room (7:30
pm to 11:00 pm Saturday). FCC exams will
be given Saturday. There will be a buffet
available on both days. Flea-market tables
cost §5.00; commercial booths cost
£40,00. Talk-in on 146.18/.79. For lurther in-
formation, contact Hamfest Committee,
PO Box 70341, Charleston SC 29405; (B03)-
TAT-2324 or (B03)-554-8058.

SUMMER EXTRAVAGANZA
JUL 13-14

The Parks and Recreation Departmeant
of the City of Waynesboro VA and the
Valley Amateur Radio Association will
operate special-event station KI4BR in
Ridgeview Park, in celebration of Summer
Extravaganza. Hours will be from 1700
UTC on Saturday and Sunday, July 13 and
14, 1985. A First Edition Certificate will ac-
knowledge QSO and receipt of QSL Send
an SASE to KI4BR, PO Box 565, Waynes-
boro VA 22880 for further information.

MARION COUNTY IN
JUL 13-14

The Indianapolls Hamfest will be held
on July 13 and 14, 1985, at the Marion
County Fairgrounds, at the intersaction of
interstates 74 and 465, Marion County IN.
The $5.00 admission charge entitles you
to free parking. Flea-market setup on Sat-
urday is at 8:00 am. Commercial vendor
setup on Saturday is at 10:00 am. The
hamfest runs to 5:00 pm on Saturday. On
Sunday, gates open at 6:00 am and the
commercial bullding opens at 8:00 am.
There will be free camper facilities and
hookups available on the grounds. There
are motels close by. There will be techni-
cal forums, the ARRL State Convention,
and a banquet, For more Information, con-
tact the Indianapolis Hamfest, PO Box
11776, Indianapolis IN 46201.

BATTLE CREEK MI
JUL 13-21

The Southern Michigan Amateur Radio
Sociely will operate WBDF/8 during the
Seventh World Hot-Air Balloon Champi-
onship, July 13-21, 1985, in Battle Creek,
Michigan, at W. K. Kellogg Regional Air-
port. Operation will be on phone in the
center portions of General-class B80-10
meter bands, and CW in the Novice bands.
For a special QSL, send an SASE to PO
Box 934, Battle Creek M| 49016.

DOWNERS GROVE IL
JUL 14

The DuPage Amateur Radio Club will
sponsor a hamfest/computerfest on Sun-
day, July 14, 1885, at American Legion
Post BO, Downers Grove IL. Admission is
$3.00. There will be a large outdoor fiea
market and swappers row. Indoor com-
mercial space will be available. Refresh-

MOVING?

SUBSCRIPTION
PROBLEM?

Get help with your subscription by
calling our new toll free number:

1-800-645-9559 "

between 9 a.m. and 5 p.m. EST,
Monday-Friday.

If possible, please have your mailing label

in front of you as well as your cancelled

check or credit card statement if you are
having problems with payment.

If moving, please give both your
old address and new address.
* New York State residents call 1-800-732-9119.
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ments and free parking will be available.
Talk-in on 146.52 simplex. For more infor-
mation, send an SASE to WSDUP, PO Box
71, Clarendon Hills IL 60514, or call (312)-
8971-3264 between B:00 am and 9:00 pm.

LAPORTE IN
JUL 14

The LaPorte and Michigan City ARCs
will sponsor their summer hamfest on
Sunday, July 14, 1985, from B:00 am to 2:00
pm, at the LaPorte County Fairgrounds,
on State Road 2. west of Laporte IN. Ag-
mission Is $3.00. Indoor tables are avail-
able by reservation for $.40M. Food and
parking will be available. For table reser-
vations or for more information, write to
PO Box 30, LaPorte IN 46350,

LOUISVILLE OH
JUL 14

The Tusco ARC (WBZX) and the Canton
ARC (WBAL) will sponsor the 11th annual
Hall of Fame Hamiest on July 14, 1985, at
the Nimishillen Grange, 6461, Easton
Street, Loulsville OH (just east of Canton
on US Route 62). Registration is $2.50 in
advance and $£3.00 at the gate. Tables are
tor rent on reserved basis only. Parking is
$2.00 per vehicle. The deadline for lable
reservations Is July 1st. Features include
good food, a large flea market, dealers,
forums, and more. Talk-in on 146.52/.52
and 147.71/.12 (WBZX). For more informa-
tion or reservations, contact Butch Lebold
WABSHP, 10877 Hazelview Ave., Alliance
OH 44601, (216)-821-8794.

LANCASTER OH
JUL 14

The Lancaster and Fairfield County Am-
ateur Radio Club will hoid its annual ham-
fest on Sunday, July 14, 1885, from 8:00

NH 03458.

T

Consider the facts:

Fact #1: Selling 73 for Radio Am-
ateurs increases store traffic—our

dealers tell us that 73 for Radio Amateurs

is the hottest-selling amateurradio magazine

on the newsstands.

Fact #2: There is a direct correlation between store
trafficand sales—increase the number of people coming
through your door and you’ll increase sales.

Fact #3: Fact#1 + Fact#2 = INCREASEDSALES, which
means more money for you. And that's a fact.

For information on selling 73 for Radio Amateurs, call
800-343-0728 and speak with ourdirect salesmanager. Or
writeto 73 for Radio Amateurs, 80 Pine St., Peterborough,

73 for Radio
Amateurs

80 Pine Street Peterborough, NH 03458
800-343-0728

am to 4:00 pm, at the Fairfield County Fair-
grounds, Lancaster OH. Admission is
$3.00 in advance and $4.00 at the door. Ta-
bles are $4.00 in advance and $5.00 at the
door. Space for your table is $3.00 in ad-
vance and $4.00 at the door. Refreshments
and parking will be available. Talk-in on
147.03/.63 and 148.52 simplex. For more in-
formation, write to the Lancaster ARC, PO
Box 3, Lancaster OH 43130,

BOWLING GREEN OH
JUL 14

The 21st annual Wood County Ham-A-
Rama will be held on Sunday, July 14,
1985, beginning at 8:00 am, at the Wood
County Fairgrounds, Bowling Green OH.
Admission and parking are free, Advance
table rentals are $5.00 to dealers only,
The trunk sale will be on a paved lot.
Food will be available. Setup is availlable
on Saturday (July 13) until 8:00 pm. Talk-
in on 147,18 and .52. For more informa-
tion or dealer rentals, send an SASE to
the Wood County ARC, c/o Craig Hen-
derson NB8DJB, 7368 Scotch Ridge Road,
Pemberville OH 43450.

BALLOON RACES
JUL 18-20

The Indian Hills Community College
Amateur Radio Club will sponsor a spe-
cial-event station during the 1985 O1t-
tumwa Hot-Air Balloon Races on Friday,
July 18, 1885, and Saturday, July 20, 1885
The club will operate under club callsign
WARIUQ on S5B only on the following fre-
guencies: 3960, 7260, and 14260 kHz (ORM
permitting). Operation will commence al
2200 UTC and end at 0400 UTC sach day.
A commemorative QSL card will be issued
to all amateurs who contact WAQIUQ and
provide a SASE with their OSL card. QSL
to WARIUQ Callbook address.

Selling 73 for Ra-
dio Amateurs will
make money for you.




PETOSKEY MI
JUL 20

The Straits Area ARC will hold its
twelfth annual Swap 'n' Shop on July 20,
1985, from 9:00 am to 2:00 pm, at the Em-
met County Fairgrounds, Petoskey MI. Ad-
mission is $2.50 and tables are $3.00.
Refreshments will be available. There will
be free parking Friday night for self-con-
tained RAVs. Petoskey State Park Is also
nearby. Talk-in on .07/.67 and .52. For more
information, send an SASE to Joe Werden
WDBMJB, Chairperson, PO Box 444, Con-
way ML, or call (616)-347-8683.

SUSSEX COUNTY NJ
JUL 20

The Sussex County ARC will sponsor
SPARC 85 on July 20, 1985, beginning at
8:00 am, at the Sussex County Fair-
grounds, Plains Road, off of Route 206.
Admission is $2.00. Indoor tables are
$7.00 each and tailgate spaces are $5.00.
Free parking and refreshments will be
available. Talk-in on 147.90/.30 and
146.52. For further Information, contact
Donald R. Stickle K20X, Weldon Road,
RD #4, Lake Hopatcong NJ 07849; (201)
663-0677.

WELLINGTON OH
JUL 20

The Northern Ohio Amateur Radio So-
ciety will sponsor a NOARSfest on July 20,
1985, at the Lorain County Fairgrounds,
Wellington, Ohlo. Tickets are $2.50 in ad-
vance and $3.00 at the door. There will be
ample indoor commercial space, although
reservations are required. There will be a
huge cutdoor flea-market area. There is a
$3.00 charge per car space. Overnight
parking is available for RVs and campers
(no hookups). Talk-in on 146.10/.70. For
FCC exam information, contact Dave
AIBM, 331 Courtland, Elyria OH 44035;
(216)-324-4574. For reservations, informa-
tion, or tickets, write to NOARSlest, PO
Box 354, Lorain OH 44052, (216)-282-4256,

TOPSFIELD MA
JUL 20-21

The first annual Heavy Hitters Hamfest
will be held on Saturday and Sunday, July
20-21, 1985, from 9:00 am to 4:00 pm (both
days), at the Topsfield Fairgrounds, US
Route 1 (8 miles north of Route 128), Tops-
fiald MA. Admission Is $3.00 in advance
and $4.00 at the door. Non-ham spouses
and children will be admitted free. There
will be a giant flea marke! (with ample in-
door space in case of rain). Flea-marke!
setup begins at 6:00 am on Saturday. Fea-
tures include commaercial exhibitors, fo-
rums on the ARRL, packe! radio, AMSAT,
ATV, and ARES/RACES, CW and QSL con-
tests, a hidden transmitter hunt, ATV and
packet demonstrations, a traffic-handlers’
rap session, a musical coffeehouse (BYO
instruments), and refreshments. Allernate
activities include sports, a local guided
hike, Trivial Pursuif, and a lirst-aid lesson.
There will be free Saturday-night camping
for tents and self-contained RVs. Talk-in
on 146.64 and 147.285. License axams (no
Novice exams) will be held at a nearby
school. Send Form 610 and a check for

ciation will hold an Electronic Fair in Des
Moines |A on July 20 and 21, 1985, al the
Alrport Hilton Inn, to showcase the latest
in satellite television, computers, amateur
radio, and electronics. The fair combines
the lowa American Radio Relay League
Convention with the Des Moines Hamfest.
Technical seminars will be held both days
featuring excellent programs for computer
and satellite enthusiasts, amateur-radio
operators, and spouses. Admission fee is
$2.00; $3.00 for fiea-market parking. There
will be a banguet the evening of July 20,
1885, at a cost of $15.00 per person. Addi-
tional details are available from the Des
Moines Radio Amateur Association, PO
Box 88, Des Moines 1A 50301.

WHEELING WV
JUL 21

The Triple States Radio Amateur Club
will hold its 7th annual Wheeling WV Ham-
fest and Computer Fair on Sunday, July
21, 1985, from 9:00 am to 4:00 pm, at
Wheeling Park, Wheeling WV. Admission
is $3.00. Children under 12 are free. Deal-
ers are welcome. Everything is under one
roof, and tables will be available. There
will be 5 acres of flea market, free parking,
and refreshments. Talk-in on 146.31/.91 or
147.75/.15. For further information or a
map, contact Jay Paulovicks KDBGL, RD 3
Box 238, Wheeling WV 26003; (304)-232-
6796, or TSRAC, Box 240, RD 1, Adena OH
43901, (614)-546-3930.

OSHKOSH Wi
JUL 26-AUG 2

The Oshkosh Amateur Radio Club, in
conjunction with the SOLAR Association
(a repeater co-opj}, will host EAA hams for
the 1985 convention from July 26, 1985,
through August 2, 1985, at Wittman Field,
in Oshkosh. The EAA Ham Shack Hospi-
tality Site, located at the north end of the
commercial axhibit area, will be available
for you to rest your feet, charge your bat-
teries, or leave messages. Leok for the red
and white ARRL flag. On Saturday, July
27, 1985, at 3:00 pm, there will be a gath-
aring for all EAA hams hosted by the Osh-
kosh Amateur Radio Club. Bratwurst,
burgers, and refreshments will be avail-
able free of charge. Bring the whole fam-
ily. If you have never had a real Wisconsin
bratwurst, you are in for a real treat! Infor-
mation throughout the convention will be
available via the 147.945 repeater, or by
stopping at the EAA Ham Shack Hospital-
ity Site in person. Ground communica-
tions will also be run on 146.400 simplex.
Both frequencies will be monitored for the
entire week. For further information, con-
tact Forest Schafer WDSIWL, 417 Willow
Street, Omro Wi 54963.

MANISTIQUE MI
JUL 27-28

The 1985 Upper Peninsula Hamfest will
be held on July 27-28, 1985, from 6:00 am
to 5:00 pm on Saturday, and from 8:00 am
to 2200 pm on Sunday, at St. Francis de
Sales School, Manistique MI. There will be
a fish fry, early setup, and eyeball QS0 for
those who arrive on Friday evening. A ban-
quet will be held on Saturday at 6:30 pm.
Registration is $3.50. Table space is $3.00
per 4-fool table. Free babysitting will be
available. For more information, contact
Debbie Barton WDBIBT, 509 Range Street,
Manistique M| 49854, (906)-341-5694 after
3:00 pm.

OLIVER BC
JUL 27-28

The Okanagan Valley of British Colum-
bia will sponsor the Okanagan Interna-
tional Hamfest on July 27th and 28th,
1985, beginning at 9:00 am on Saturday,
July 27th, at the Oliver Centennial Park,
Otiver, British Columbia. Bring your hob-
biesicrafts for display or sale. Please note
that the potluck supper on Saturday has
been changed to 6:00 pm. Talk-in on
146.34/.94 and .76/.76. For further informa-
tion, contact Lota Harvey VETDKL, 584
Heather Road, Penticton, BC, Canada V2ZA
1WE; (604)-492-5768.

SPACE DAY
JUL 27-28

The Cascades Amateur Radio Society
will sponsor their third annual Space Day
from the Michigan Space Center. Special-
event stations will be on the air from 0000
UTC July 27, 1985, through 1900 UTC July
28, 1985, 10 kHz Into the General portions
of all bands. For a certificate, send QSL
and $1.00 for postage and materials to
CARS, PO Box 512, Jackson MI 48204,

MOSCOW BLOWOUT
JUL 27-28

The Wichita Amateur Radlo Club Is
sponsoring a Moscow Blowout at Moscow
KS on July 27 and 28, 1885, The callsign
will be W0SOE. The frequencies will be &
to 10 kHz from the bottom edge of the
General phone bands, QSL will be via
WROSOE. There will be a mini-DXpedition to
give everyone a chance to work Moscow,

ASHEVILLE NC
JUL 27-28

The Western Carolina Amateur Radio
Society will hold its annual hamfest on
Saturday, July 27, 1985, and Sunday. July
28, 1985, at the Buncombe County Fire-
men's Training Center in Asheville NC. Ad-

mission is $4.00 at the gate and $3.50 in
advance. There will be camping (no hook-
ups), forums, bingo, free parking, and VEC
exams. For outside flea-market sites,
bring your own table. Talk-in on .16/.76 and
.31/.91, For advance tickets, contact Mar-
vin Soloman KI4EA, 14 Carjen Avenue,
Asheville NC 28804. All other inguiries
should go to Earl Elliott KI4UO, 17 Emory
Road, Asheville NC 28806.

WEST FRIENDSHIP MD
JUL 28

The Baitimore Radio Amateur Televi
sion Society (BRATS) will sponsor the
Maryland Hamfest and Computerfest on
Sunday, July 28, 1985, al the Howard
County Fairgrounds, Route 144 at Route
32, adjacent to I-70, West Friendship MD.
The facilities are accessible to the hanai-
capped. Admission is $4.00. Tables along
a wall with access to ac power are $20.00
each, or 4 for $75.00. Tables in the center
of the floor are $10.00 each, with special
rates for booths of 12 or 16 tables. Tailgat-
ing is $3.00 per space. Dealer setup will
begin at 2:00 pm on Saturday, July 27
(overnight security will be provided). Free
VE examinations will be given and no ad-
vanced registration is reguired. Relresh-
ments will be available. Talk-in on 146,16/
76, 1476303, and 146.52. For further in-
formation or for table reservations, con-
tact Mayer Zimmerman W3GXK, BRATS,
PO Box 5915, Baltimore MD 21208,

DENVER CO
JUL 30-AUG 1

The Amateur Radio Motorcycle Club
Rocky Mountain Roundup Il will be heid
July 30 through August 1, 1985, some-
where west of Denver CO. The exact loca-
tion will be named later. Riding radio oper-
ators check the ARMC Net on Thursday
nights, 0300 UTC, 7237.5 kHz. Send a busi-
ness-size SASE to Gary McDuftfie AGON,
Rt. 1, Box 464, Bayard NE 69334, and ask
for net information.

JACKSONVILLE FL
AUG 3-4

The twelfth annual Greater Jacksonville
Hamfest will be held on Augus! 3-4, 1985,
from B:00 am to 5:00 pm on Saturday, and
from 9:00 am to 3:00 pm on Sunday, at the
Jacksonville Civic Auditorium, on the
waterfront in downtown Jacksonville. Ag-
mission is $4.00 and children under 16 will
be admitted free. Swap tables are $9.00 tor
one day and $15.00 for both days, Forums,
meetings, technical presentations, and an
exhibitors' area and indoor swap area will
be featured. The facilities are completely
air conditioned. For more information, 1a-
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ble reservations, or hotel information,
send an SASE to the Jacksonville Ham-
fest Association, PO Box 23134, Jackson-
ville FL 32241.

TALK SO THEY MAY WALK
AUG 3-4

The Kansas City MO Ararat Shrine Ra-
dio Club (WABNQA) will host its second
annual talk-in on August 3-4, 1985, for the
benefit of the Crippled Children's Hospi-
tals. We will look for you on the air from
10:00 am to 10:00 pm CST. We will be on
the lower 10 kHz of B0, 20, 40, and 15 me-
tars, as wall as the 40-meter Novice band.
We will offer a two-color certificate with
your call and name. Send a large SASE
and $1.00 to QSL Manager, Mr, J. V. Foust
KAQGBK, 5240 N. Paimer, Kansas City MO
64119,

GLENN MI
AUG 4

The Black River Amateur Radio Ciub
will sponsor its annual VHF Picnic and
Swap and Shop on Sunday, August 4,
1985, from 10:00 am to 3:00 pm, at the
West Side Allegan County Park near
Glenn MI (10 miles north of South Haven
via |-196, Exit 30). Admission will be $2.00.
There will be free table and trunk sales.
There will be picnic tables, a playground,

| am in need of a schematic and infor-
mation about the type of needie needed
for an oid General TV and Radio model 337

phonograph.
Bill Fletcher AFSB

3302 Leopold Way #111
Madison Wil 53713

| am in need of the manual and/or sche-
matic for the Mullard C11 transmitter and
malching receiver (British Milllary), as wel|
as the manual for the Hallicrafters Sky
Champion shortwave receiver. | will gladly
pay for any costs involved.

Carl Nielsen VETEAD
120 Gull Cr.

Prince Rupert BC
VBJ 4G5 Canada

| would like to correspond with anyone
who has used a Tano Corp. Dragon com-
puter for any purpose.

M. McDaniel WEFGE

940 Temple St
San Diego CA 82106

AM HELP

a Lake Michigan beach, and ample park-
ing. There is no food vendor in the park.
For more information, contact Ed Alder-
man KI8Z, 56500 48th Ave., Lawrence MI
49064 (616)-674-3567.

WORLD POLICE/FIRE GAMES
AUG 4-7

The San Jose State University ARC will
operate WEYL to commemorate the 1985
World Police/Fire Games. Operation will
be from: 1900 UTC August 4 to 0700 UTC
August 5; 1800 UTC August 5 to 0700 UTC
August 6; 1900 UTC August 6, to 0700 UTC
August 7. There will also be some opera-
tion August 7 through 11. Frequencies will
be 3.870, 7.240, 14.270, and 147.555 for
phone; 7.125 and 14.040 for CW. For a spe-
cial certificate, send a large SASE to SJSU
ARC, c/o Student Programs and Services,
Box 2, San Jose State University, San Jose
CA 95192,

GEORGETOWN KY
AUG 11

The Bluegrass Amateur Radio Society
will sponsor the Central Kentucky ARRL
Hamfest on Sunday, August 11, 1885, from
B:00 am to 5:00 pm, at the Scott County
High School, Longlick Road and US Roule
25, Georgetown KY. Tickets are $3.50 in

| am looking for information or help
from anyone who has converted an SSB
CB (Midland 13-893) to 40 meters. Any as-
sistance will be appreciated.

James Crawford KD5YD
PO Box 643
Lovington NM B8260

| need a manual for the ORD DK-1 keyer.
it was made by ORD, Inc., of Fort Wort’

Texas, around 1970. | will gladly pay
copying and postage charges.

Bill Unger VE3EFC
RR No. i1
Thunder Bay ON
P78 5E2 Canada

Data and manuals needed for an Oki-
data CP-110 dot-matrix printer. | will pay
for the cost ol copying and postage. | plan
1o use it with a TIHOY4A Kantronics Inter-
face pack.

James E Cregger KABOZB
RL 4
Jefferson City MO 65101

2 Full Days of:

Commercial Exhibitors
Large Flea Market
Hourly Prize Drawings

Forums

advance and $4.00 at the gate. There is no
charge for outside flaa-market space. Fea-
tures will include technical forums, li-
cense exams, awards, and exhibits—all in
air-conditioned facilities. Talk-in on .76
“16. For more information or tickels, send
an SASE to Scott Hackney KI4LE, 629
Craig Lane, Georgetown KY 40324

WILLOW SPRINGS IL
AUG 11

The Hamfesters Radio Club, Inc., will
sponsor their 51st annual hamfest on Sun-
day, August 11, 1885, at Santa Fe Park,
91st and Woll Road, Willow Springs IL,
southwest of Chicago. There will be an ex-
hibitor pavilion and the famous swappers
row. Tickets at the gate will cost $4.00; in
advance $3.00. Talk-in on 146.52. For tick:
ets, mail check or money order to Ham-
festers, PO Box 42792, Chicago IL 60642

ST. CLOUD MN
AUG 11

The St. Cloud Amateur Radio Club will
hold a hamfest on August 11, 1885, at the
Sauk Rapids Municipal Park, on the north
edge of Sauk Rapids off MN Highway 15
(Benton Drivae). Displays, demonstrations,
and trades will be featured. Tickets will
cost $3.00. There will be a snack counter,
Talk-in on .34/.94 primary, .615/.015 sec-
ondary. For further information contact
SCARC, Box 141, St. Cloud MN 56302,

DALTON MA
AUG 11

The Northern Berkshire Amateur Radio
Club will sponsor a hamfest on Sunday,
August 11, 1985, beginning at dawn, at the
Daiton American Legion, Route 9, Dalton
MA. Admission is $1.00, with XYLs, Yls,
and children admitted free. A few tables
will be available at no charge on a first-
come, lirst-served basis. Food will be
available. Free overnight camping will be
permitied on Saturday night {August 10)
beginning at 6:00 pm. Talk-in on 146.91.

GREEN BAY Wi
AUG 17

The Green Bay Mike and Key Club's
Summer Swapfest will be held on Satur-
day, August 17, 1985, al the Ashwaubenon
Community Center, Anderson Drive, lo-
cated across from Baypark Square Mall
(take the Oneida Street Exit off either Hwy
172 or US Hwy. 41). There will be free ad
mission and parking. Doors open at 8:00
am. B-foot tables are available by reserva-
tion at a charge of $5.00, with a 4-table
limit. For further information, contact Bill
Johnson N9CNO, 2177 Orrie Lane, Green
Bay Wi 54304; (414)-494-8548.

15th ANNUAL

INDIANAPOLIS HAMFEST..

And INDIANA STATE ARRL CONVENTION
July 13-14, 1985

Marion County Fairgrounds

FREE:
Parking

Kids Prize Drawings
Camping

Womens Prize Drawings

Indiana’s Largest Electronic Flea Market and Amateur Radio Display
INDIANAPOLIS HAMFEST, P. 0. Box 11776, Indianapolis, IN 46201

OR CALL: (317) 894-8522
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WASHINGTON DC
AUG 22-24

The Personal Computer and Standard
Computer Interfacing tor Scientific Instru-
ment Automation Workshop, sponsored
by Virginia Tech, will be held August 22-
24, 1885, in Washington DC. The cost is
$£450 tor the three-day session. This is a
hands-on workshop, with each participant
wiring and testing interfaces. The course
will be directed by Mr. David E. Larsen and
Dr. Paul E. Field. For more information,
contact Dr. Linda Leffel, C.E.C., Virginia
Tech, Blacksburg VA 24061, (703)-961-
4848,

ITHACA NY
AUG 24

The Tompkins County Amaleur Radio
Club will sponsor the Finger Lakes Ham-
fest on August 24, 1885, 12 miles north of
Ithaca NY on Roule 96. There will be a flea
market, dealers, programs, and free over-
night camping. Talk-in on .37/.97. For more
information, contact David Flinn W2CFP,
866 Ridge Road, Lansing NY 14882, (607
5334297

MARYSVILLE OH
AUG 25

The Union County ARC will sponsor its
9ih annual hamfest on August 25, 1985,
from 6:00 am to 4:00 pm, rain or shine, at
the fairgrounds in Marysville OH. Admis-
sion Is $3.00 at the gate, $2.00 in advance,
Children and XYLs are admitted free. Flea-
market space is $1,00 per 10-foot space.
There will be overnight camping permitted
on Saturday night. Food will be available.
For turther information, contact Gene
Kirby WBBJN, 13613 US 36, Marysville OH
43040; (513)-644-0468

WILLOW SPRINGS IL
SEP 8

The Bolingbrook Amateur Radio Soci-
ety will hold BARS Hamfest 85 on Sunday,
September 8, 1985, at Santa Fe Park, 91s1
Street and Wolf Road, Willow Springs IL.
Admission is $2.00 in advance and $3.00 at
the gate. Overnight parking will be avail-
able. Food will be avallable. Talk-in on
147.33/.93 and 146.52 For more informa-
tion, contact Ed Weinsteln WD3AYR, 7511
Walnut Avenue, Woodridge IL BO517; (312)-
985-0527.

GREAT SALT PLAINS LAKE
SEP 8

The third annual Great Sall Plains Ham
Soclal (serving the Okiahoma-Kansas
state line area) will be held on September
8, 1885, at the communitly building on the
south sige of Greal Sall Plains Lake. Free
swap tables and refreshments will be
available. Talk-inon 147.90/.30. Formore in-
formation, contact Steven Walz WASUTO,
PO Box 222, Cherokee OK T3728; (405)-596-
3487,

WIA 75TH ANNIVERSARY

The Wireless Institute of Australia, the
world's first radio soclety, will celebrate
its 75th anniversary during 1885. The WIA
75 Award will be avallable during the pe-
riod from March 1, 1985, to December 31,
1985. To gquality, amateurs {and SWLs)
need to contact (log) 75 members of the
WIA. A contact will be valid only if the WIA
member's individual membership number
is logged. No more than 30 WIA members
may be logged in any one 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 3065,
Victoria, Australia.
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Chod Harris VP2ML
Box 4881
Santa Rosa CA 95402

CLIPPERTON ISLAND

Clipperton Island. The very name sends
chills along the spines of long-time DXers.
Clipperton is synonymous with inaccessi-
bility, pirates, danger, and frustration.
Once on the top of most-wanted lists, Clip-
perton has been on the air a total of less
than two weeks In the last 25 years. Re-
ports of groups planning to go to Clipper-
ton are second only to Albanian opera-
tions as prime discussion in the DX rumor
mill. Finally, this spring, more than a doz-
en amateurs did the impossible and put
Clipperton Island on the alr as FOBXX, but
not without a few reminders that Clipper-
ton is, after all, one of amateur radio’s
toughest nuts to crack.

Clipperton Island lies in the Pacific due
west of San Jose, Costa Rica, and due
south of Albugquerque, New Mexico, about
700 miles off the Mexican coast Iis 2
square miles of flat coral and sand sur-
round a nearly-stagnant lagoon, with only
one |large rock and a few trees sticking up
maore than a few feel above the tide line. It
has no harbor, and landing through its
heavy surf is always risky. Even the is-
land’s name refiects its sinister nature; it
stems from John Clipperton, an eigh-
teenth century pirate who used the island
as a base to raid coastal shipping.

Clipperton is now controlled by France
and considered part of French Polynesia,
but such was not always the case. Since
its discovery in 1527, Clipperton has been
claimed by Mexico, France, the United
States, and Great Britain. Early this cen-
tury, the king of Italy, Victor Emannuel,
was asked to decide whose claim was
valid. Apparently not one for snap deci-
sions, the King took more than 20 years to
make up his mind in favor of France.

Clipperton has remained uninhabited
for most of its history, with a few excep-
tions. Besides the early pirates, Mexico
established a small colony on the island
to bolster its claim over the island. Most
of the party died when supply ships
stopped arriving from the mainiand. The
US maintained a small base on the island
during WWII, but only birds and crabs
have called Clipperton "home" since the
War.

The First Clipperion DXpedition

Prior to this year's successful DXpedi-
tion, Clipperton had only been on the am-

ateur bands three times. The first amateur
operation on Clipperton was in the spring
of 1954, when a group of lowa DXers, led
by Bob Dennison (now WBDX and VP2VI).
nhopped in a car and drove (o Acapuico,
Mexico. The group hired an 83-foot diesel
ship and set out for Clipperton. 500 miles
oul 1o sea, the ship's navigator tripped
over an unstowed transmitter, fell, and
broke the ship's only sextant. Since Clip-
perton is hard enough to find with proper
navigational gear, Bob Dennison enlisted
the FCC to help pinpoint the ship's loca-
tion by direction finding technigques. With
this help, the hams guided the ship to the
right vicinity, but they were unabie to spot
Clipperton Rock. After sailing around for a
few days without locating the island, the
ship's captain turned around and steamed
back to Acapulco. Clippertion had struck
the first blow in what was 1o be a pro-
longed battle with DXpeditioners.

Undaunted, Bob and the other lowa
hams tried again the next week, this time
with a sailing craft, the Barca. The navi-
gation worked this time, and five days
after leaving Acapulco, the crew spotted
Clipperton Rock just before nightfall. The
next moming, however, there was no sign
of the Island; strong winds and ocean cur-
rents had swept the ship well past the is-
iand. Unable to fight the combined forces
of both wind and current, the Barca drifted
further away from the elusive Clipperton
and finally was forced to call for help.

A ship from the Mexican Navy re-
sponded to the distress calls and soon
joined the Barca around Clipperton. This
ship towed the Barca upwind to Clipper-
ton and stood by offshore as the amateurs
worked their way through the treacherous
surf to their landing site. The DXers' trou-
bies were not yet over, however. Their boat
overturned in the surf, flooding their gen-
erator, which retaliated for its dunking by
generating vast amounts of QRN as well
as ac. Finally, the overworked generator
ran out of oll and stopped permanently.

Meanwhile, a second Mexican naval
vessel hove to off Clipperton, bearing sup-
plies for the hard-luck DXpeditioners.
Among the supplies was a second gener-
ator, but the naval ships had been ordered
back to Mexico and wanted the hams to
leave the island. Bob Dennison managed
to stall for a few more days and made 1108
Q50s as FOBAJ before accepling a tow
back toward the mainland, That first Clip-
perton DXpedition took 22 days and
soured the French authorities on the
whole idea of amateurs visiting the re-
mote island. Besides a few contacts made
during the 1957-8 International Geophysi-

Albuguergue®

1T 1T y RICA

Eﬁtw -

Fig. 1. Isolated Clipperton Island sits 700 miles off the Mexican coast.

cal Year, nothing more was heard from
Clipperton on the amateur bands for 20
years.

By the late 1970s, Clipperton was at the
top of everyone's most-wanted list. A well-
organized group of Swiss, French, and
American hams finally assembled the
funding, operators, and equipment
needed to meet the stiff requirements of
the French government, requirements es-
tablished to prevent a repeat of the FOBAJ
troubles. The 1978 DXpedition made about
30,000 contacts, to the great satisfaction
of everyone except the Europeans, who
never had good propagation to Clipperton.

The 18985 DXpedition

Thanks In part to the success of the
1978 DXpedition, the French government
has been more receptive to the idea since
that time, and impatient DXers didn't have
to wait another 20 years for Clipperton.
Only a few years after the '78 trip, ama-
teurs were preparing for the next on-
slaught on Clipperton. Unfortunately, this
latest DXpedition started almost as badly
as the 1954 one. The Clipperion DXpedi-
tion was originally scheduled for early
1984, and the operators assembled in
Mexico in the spring of that year to await
their chartered boatl. The boat never ar-
rived. After more than a week of sitting
around the hotel, the operators reluctantly
canceled their plans and returned home.
Shades of 1954, They didn't give up, how-
ever, and continued to search for a suit-
able vessel. Once agaln proving the value
of perseverance, the group finally located
and chartered the Roya/ Polaris, a fishing
craft which had made several previous
trips to the area.

Sixteen amateurs from seven countries
formed the operating team for the 1985
trip, which set out from Mexico in early
April. On the way to Clipperton, the group

Some of the Clipperton DXpedition team, still sporting Clipperton tans only days after their return.

suffered another disappointment. They
had hoped to spend a day on the air from
Revilla Gigedo XF4 before continuing on
to Clipperton and had obtained a suitable
license. Unfortunately, a group of Mexican
DXers planned to operate from XF4 at
about the same time, so the Clipperton
gang's operating permission was for San
Benedicto Island only, not the more ac-
cessible Socorro Isiand, from which the
XE group would operate. As the Royal Po-
laris steamed around San Benedicto, the
DXpeditioners could clearly see that the
isiand had no possible landing, had no
way to get operators, generator, and gear
to the top of the 200 +-foot surrounding
cliffs. Maybe next itme, sald the opera-
tors, as they continued to motor toward
Clipperton.

A few days later, on schedule, the Royal
Polaris dropped anchor off Clipperton.
And then the frustration really began. The
operators were within sight of their long-
sought objective, but the surf pounding on
all sides of the island prevented landing.
For three days the Royal Polaris circled
the island, looking for a possible landing
spot. The hams considered swimming
ashore, but the sharks in the ocean looked
even hungrier than the DX sharks on 20
meters. One early attempt to land almost
ended in disaster. As their small landing
skiff approached the encircling reef, a
large wave flipped the craft, dumping the
DXers onto the sharp coral. The hams
righted their boat and returned to the
Royal Polaris with only minor cuts, but the
incident underscored the dangers of Clip-
perton’s surf.

Finally their luck turned, and the seas
calmed jusl enough to get gear, provi-
sions, and operators ashore. The surf was
still too strong to land near the WWIl base,
from which the 1978 crew operated. This
year's Clipperion DXpeditioners pitched
their tents on a narrow strip of sand near
some coconut trees and hard by an abon-
doned ammo dump. As it turned out, the
only explosions were on the ham bands,
whenever FORXX appeared.

Once ashore on Clipperton, the DXpedi-
tion proceeded as planned, with only an
occasional visit from Murphy. Their Cush-
craft AVS verticals and A3 tribander sur-
vived the high winds, haavy rains, and salt
spray that plague the island. For genera-
tors, the group chose Chinese diesel
models, which used the same fuel as the
Royal Polaris. These all-important items
performed well throughout the DXpedi-
tion. Aside from the minor glitches ex-
pected in so complicated an endeavor
(plugging a 110-V amp into a 220-V gener-
ator, using a 15-meter W3LPL narrowband
filter on 40 meters, etc.), the amateur-radio

73 for Radio Amateurs = July, 1985 65




side of the DXpedition proceeded smooth-
ly, and the operators kept stations on
every open band. And as one well-tanned
operator remarked upon his return, “The
plleups were worth the trip!"

The island was less attractive between
operating shifts. Although the group at
first ate well, including steak and fresh
fish, the trip was no picnic. 10-40-mph
winds whipped tent flaps, food, and any-
thing not tied down. Temperatures in the
80s and 90s and very high humidity com-
bined with blinding sun to make daytimes
unpleasant. Grade 15 sunscreens weara
the order of the day. At night, heavy rains
fiooded the tents (at least they had plenty
ol fresh water!). The famous Clipperton
crabs invaded their camp in force, eating
just about anything that didn't move, in-
cluding toes. But the real problem was the
birds. Lols ol birds. Hundreds and thou-
sands of birds, each apparently aiming at
the DXpeditioners and their tents. Judging
by the condition of the tents after only a
few days, Il is no wonder that Clipperton
was once a major source of guano. The 16
DXpeditioners, not In the mood to be
mined for their guano deposits, took a dim
view of their leathered friends. Such is the
lot of the serious DXpeditioner.

A Harrowing Moment

The group was prepared for unwanted
visitors, as they remembered the pirates
that other DXpeditioners encountered on
Palmyra Island, not 1o mention Clipper-
ton's namesake. For a moment it looked
as though these preparations were well-
founded, when a small helicopter circled
overhead and started dropping small
bombs. Everything turned out for the best,
however, when the hams discovered the
helicopter's passenger was a fellow ama-
teur from a Mexican fishing vessel in the
area. The bombs were used to scare birds
away from beneath the helicopter, not to
frighten the DXers. Amateur radio's spirit
of international cooperation pravailed,
and soon the Mexican ham offered to re-
plenish the DXpeditioners’ fresh vegetable
supply and won everyone's gratitude with
a case of cold beer!

All too soon the time came to pack up
and leave Clipperton to the birds and
crabs. And once again Clipperton proved

Bob Vallio WERGG survived his FORXX experience, bul he has no plans fo return.

to be formidable. As the DXpeditioners
started 1o sirike their camp and prepare
for the difficult passage back to the Royal
Polaris, the surf once again rose to un-
manageable levels. A day went by, and
then another. The crew began to wonder
when thaey would be able to leave Clipper-
ton. The tresh food gone, they were living
on freeze-dried foods and what fish they
could catch. Finally, on the third day after
deciding to leave, the seas calmed suffi-
ciently to try to leave. As the DXpedition-
ers ferried themselves and their gear out
past the reef to the Royal Polaris, the surf
upended one of the skiffs, dumping hams
and rigs into the sea. Fortunately, no one
was injured, and the sharks kept their dis-
tance. As they left Clipperion, a shaken
member of the DXpedition remarked, "If
we hadn't gotten off the island when we
did, we wouldn't have gotten off at all."

Operating Results

The DXpedition was quile a success,
despite the delay of a year and the diffi-
culties getting on and off the island. The
crew made almost 31,000 contacts, meet-
ing their goal of more QS0Os than any pre-
vious DXpedition to the island. Theair
contacts were split about 2:1 in favor of
single sideband, on every band except 40.
As expected, 20 meters provided the bulk
ol the contacts., with more than 11,600
QS50s. Reflecting the decline In sunspotls,
the crew made almost three times as
many contacts on B0 meters as on 10.
They even made about 100 contacts
through Oscar 10, providing some satellite
enthusiasts with a unigue opportunity.

The 31,000 contacts included QS0s
with hams in 130 DXCC countries, on all
continents. The pileups never stopped,

but the operators did their best to work as
many deserving DXers as possible, as fast
as 300 contacts per hour under good con-
ditions. At times, the only way to keep or-
der in the plleup was to work stations by
call areas. And the operators noticed an
interesting change in the Japanese oper-
ators when Clipperton DXpeditioner Kay
Sakl JG3LZG took the mike. As so0On as
Kay started talking in Japanese, the nor-
mally welldisciplined JAs broke into a
chaotlic rabble! Nevertheless, most ama-
teurs who neaded Clipperton had ample
opportunity to log one of amateur radioc’s
rarer OQTHs. The only exception was the
same group who missed the 1978 trip: the
European amateurs. Once again, propa-
gation did not favor Europe, and many
Europeans will have to wait a few more
years for their FO8X QSL card. If you were
among the more fortunate DXers who did
work FORXX, QSL via the Yasme Founda-
tion, PO Box 2025, Castro Valiey CA 84546

These 30,000 + contacts came at a total
cost of almost $3/Q50. About a third of
the cost was covered by donations of
equipment and money, but the DXpedi
tioners themselves picked up the majority
of the costs. Stay-at-home DXers wanting
to help defray the costs of the trip and
help ensure the success of future Dxpedi-
tions to Clipperton and elsewhere can
send a contribution to the Northern Cali-
fornia DX Foundation, Box 23688, Stamford
CA 94305. Or you might consider joining
the Clipperton DX Club, for $17: Contact
Patrick Bittiger FEEYS, 8 rue du General
Ganerval, 67000 Strasbourg, France. Or
add a small contribution to the cause to
your QSL request,

The 1885 Clipperton DXpedition Is now
history, with only slides and QSLs 1o mark
the event. For those DXers who missed
this chance to confirm FORX, the wait for
the next amateur operation from Clipper-
tlon may be quite long, certainly several
yvears. And will any of this year's velerans
join the next trip? ““No Way."" "“"Never
Again.” “You've got to be kidding.” Appar-
ently one visil o amateur radio’s hard-luck
island is enough for everyone.

Thanks to July, 1954, QST, April 1, 1885,
QRZ DX, and the Clipperton DXpeditioners
for thair assistance with this column.

GUEST

AM IS BACK

In tuning across the HF phone bands,
many amateurs seem surprised when they
learn that there is a substantial amount of
AM phone activity on the air. Indead,
amidst all the discussion aboul stagna-
tion in amateur radio, AM seems 10 be the
one specialty interest which s acCtually
growing at the presenl time. Those who
take the attitude that amateurs who still
operate AM are merely diehards who Ig-
nore the realities of today's technology
have missed the point entirely.

Present-day AM operators may choose
10 use this mode for a variety of reasons.
Undoubtedly, some are old-timers who
simply enjoy the nostalgia of pulling their
30-year-oid Globe Kings and BC-610s out
of the closaet and firing them up. Neverthe-
less, upon listening to AM QSOs In prog-
ress, one soon discovers that a large
percentage of the AMers are young—
some still in high school. Astounding as it
may seem, AM operators frequently dis-
cuss such topics as bullding, repairing,
and modiflying transmitters and receivers

Guest Editorial by Donald Chester K4KYV

and experimenting with circuits; there are
even some home-brew rigs on the air!
Some of these amaleurs are audiophiles
whose challenge is to achieve superb
voice quality. Others appreciate working
at a level of technology wherein the aver-
age amateur without a degree in engineer-
ing can get the leal of meaningful hands-
on experience inside a plece of radic
equipment. Some of the AMers simply got
bored with mainstream amateur radio and
decided to try something different. Others
may be found up to their elbows in high-
tech, experimenting with such innovative
circuitry as pulse-duration modulation
and synchronous detection,

Section 97.1 (c) of our rules lists as part
of the basis and purpose of amateur radio
.. .advancing skills in both the communi-
cation and technical phases of the art.”
This means that amateur radio is intended
to serve in part as a means by which an
individual can provide sell-instruction in
the radio ant. AM technology is one of the
basic foundations upon which much of
today's high technology Is built. The ama-
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teur's self-instruction may range any-
where from experimenting with the
elementary fundamentals of modulation
all the way to spread spectrum, packel ra-
dio, ACSB, and other marvels of the 1980s.
Mow, any college math student will agree
that one cannot feel comfortable with dif-
ferential equations without having first
mastered the calculus, and that would be
impossible without a strong background
In algebra and arithmetic. No wonder
there is widespread concern about the
present-day amateur's lack of interest in
bullding and experimentation. Is one to be
labeled a “dighard™ for not expecting a
newly licensed General with no prior
hands-on axperience to immediately dive
into digitally-cantrolled phase-locked
loops?

Perhaps the most convincing evidence
that AM is alive and well, other than ac-
tually hearing the AM signais on the air,
can be found by glancing through the ads
in a recant issue of any of the popular am-
ateur-radio magazines. You will notice
that most of the imported HF transceivers
now include the AM mode along with CW,
FSK, SSB, and FM. This wasn't true five or
ten years ago. Let us be realistic; it would
be inconceivabie for these large manufac.
turers serving major markets throughout
the world not to use some sort of market-
ing research to determine consumer de-

mand. Since these companies are very
cost competitive with each other in what
appears to be a dwindling market, they
would not be raising the retail prices of
their radios by as much as $100 each in
order to include AM tranamitting capabil-
ity if they were not convinced that there is
indeed a marke! demand for amateur-ra-
dio products which include the AM mode.

Those who oppose the use of AM on the
amateur bands usually argue that the dou-
ble sideband signal, with twice the nomi-
nal bandwidth as SSB, takes up too much
spectrum in today's “‘congested” bands. if
the one and only justifiable goal of ama-
teur-radio experimentation is spactrum
conservation and generating the narrow-
est possible signals, then perhaps voice
operation should be eliminated entirely,
Five to ten CW stations could simulta-
neously operate in the space occupied by
one SSB signal. Besides, everyone agrees
that CW penetrates the QRM and QRN
better than SSB, AM, or FM. Of course,
CW is much slower than voice, but that is
one of the penalties we must pay lor spec-
trum conservation. With today's technaol-
ogy which includes computers and
interfaces, keyboards, code readers, and
exotic RTTY systems such as AMTOR,
many of the drawbacks formerly associ-
ated with “CW" communication can now
be overcome by high-tech. The new 10.1-



10.15-MHz band has already set the prec-
edent. Think how many more signals
could be crammed into the existing HF
amateur bands if they were all CW only!

Seriously, of course, none of our modes
should be eliminated. Many of us operate
volce because we find It more enjoyable
than manipulating a telegraph key or typ-
ing out messages on a keyboard, despite
the fact that even SSB uses more spec-
trum. Some of us prefer AM over SSB for
precisely the same reason others prefer
SSB over CW! Why should the limit to
preference vs. spectrum economy be arbi-
trarily set at the bandwidth of SSB? While
a clean SSB signal takes the bandwidth of
al least five CW signals, the bandwidth of
a clean AM signal only takes twice the
bandwidth of an SSB signal.

One of the unigue features of the Ama-

teur Radio Service is the wide variety of
frequencies and emission modes avail-
able for communication and experimenta-
tion. In 1981, rejecting a petition (AM-3665)
which sought to phase out AM, the FCC
stated that “The Commission's aim is to
provide the amateur radio operator with di-
verse modes of communication for exper-
imentation rather than to restrict him/her
to certain specific methods of communi-
cation.”

Today there is serious concem over the
stagnation in growth of amateur radio. Un-
fortunately, a commonly expressed atti-
tude |s that “only my specialized Interest
in amateur radio is worth praserving, so |
don't care if your favorite activity Is elimi-
nated.” Such griping is likely to tum off
any potential newcomer who might hap-
pen to be tuned in to the conversation, in

addition to the deliberate interference and
jamming, racial and ethnic slurs, foul lan-
guage, insults and threats, and arguments
over frequencies, etc., which have become
s0 common on the voice bands today. In-
terestingly, very little of this behavior is
heard coming from the AM stations. There
I8 room in our bands for all the legal
modes of emission and diverse operating
aclivities presently enjoyed by amateurs.
We should all be pieased that the AMers
are on the air and displaying a little genu-
ine interest in the technical side of radio.
Most of the AM activity is voluntarily re-
stricted to small, specilic portions of the
bands. Close examination of most of the
complaints about QRM, AM or otherwise,
will reveal that someone was likely of-
fended because another amateur dared to
transmit on his self-proclaimed “private”

frequency, which was probably idie at the
time. Is it that some of the “state-of-the-
art” rigs in use today lack vfo's and must
operate crystal-controlled? Regardiess of
the mode in use, interference can be kept
to an acceptable level simply by observing
good operating procedures.

The AM community cordially invites all
amateurs to listen in sometime. The most
popular AM operating frequencies are:
1880-1900, 1985-90, 3870-85, 7285-95
kHz, and 29.0-29.2 MHz You just might
like what you hear and develop an urge to
turn the mode switch on your “all-mode™
transceiver to the AM position and fire up.

Donald Chester K4KYV is editor of The AM
Press/Exchange, 8 monthly newsletter de-
voled to AM operation.

UN!

John Edwards Ki2U
PO Box 73
Middle Village NY 11379

LOGIC PUZZLES

This month, for a change of pace, let's
try our collective hands al some logic puz-
zles. While hams may not be the most log-
ical bunch of people in the worid (if we
were jogical, we wouldn't be clinging to
the Morse code, right?), our technical
skilis do endow us with a certain degree
of rationality. Anyway, logic puzzies make
a nice break from the usual collection of
multiple choice and matching questions.
Have fun and don't think too hard.

QUESTIONS

1) Stan, an avid DXer, packs all of his
QSLs into cartons that hold 16, 17, 23, 24,
39, and 40 pounds of cards. Oid Stan's a
little peculiar in that he will only use boxes
of those sizes. He also fills each box to its
full weight limit. Stan now wants to send
100 pounds of cards to the ARRL for DXCC
credit. Tell us how many boxes and box
sizes he will require. Oh yes, Stan has an
uniimited supply of cartons of each size.

2) The president of the Skunkhaven Re-
peater Society took $60 out of his own
wallet and purchased a supply of official
club jacket patches. Fifteen of the patches
were reserved for possible future mem-
bers while the remainder were sold to the
club's members for a total of $54, netting
the president a 10-cent profit per patch.
How many patches did the president pur-
chase?

3} Last year's Rhode Island Sweep-
stakes was a fascinating and exciting sin-
gle-operator competition—two solid
weeks of contesting with only a two-hour
break every 24 hours. Unfortunately, the
lack of sieep eventually got to the partici-
pants and they all accidentally destroyed
their logs (talk about a coincidence!).
Luckily, however, each of the contesters
was able to recall two aspects of the final
results. Unluckily, though, most of the par-
ticipants had lousy memories. When all
was said and done, the only station that
rememberad two correct facts finished
first. The only other contester to correctly
recall a participant's final standing fin-
ished second. Your job is to determine the
position of each station in the final stand-

ings.

N1ZAZ KF1AM finished second

WU1UU finished fifth

KF1AM WU 11UU finished first
KT1RAX finished second
KT1RAX NMN1Z finished first
WF1PU finished sixth
NN1Z N1ZAZ finished first
KT1RAX finished fourth
WF1PU KF1AM finished fifth
NN1Z finished third
wuilu WF1PU finished third

N1ZAZ finished fourth

4) Herb and Dave are traffic handlers.
Together they can handle 5§12 messages
in 24 days. If Herb can only handle two-
thirds as much traffic as Dave, how long
would it take each of them to handie the
messages alone?

5) It's Field Day! AF2M is a helpful
young man who likes to help others erect
their antennas. On this day, however, he
was asked to pound some grounding rods
in a circle around an antenna. AF2M dis-
covered that if he pounded the rods one
foot apart he would have 150 too few rods
(it was a big array). If he placed the rods a

yard apart he would have 70 too many.
How many rods did AF2M need?

6) Three HTs and one VHF transceiver
cost as much as two HF rigs. One HT, two
VHF transceivers, and three HF rigs sell
together for $2500. What is the price of
each radio?

7) Frank owns two dummy loads: one
for his multimode 2-meter rig, the other
for his low-band transceiver. The VHF load
is filled to one-third capacity with mineral
oill. The low-band load, the same model
and capacity as the VHF device, is filled
to one-fourth capacity with mineral oil.
Frank is cheap and insane, so he decides
to bring each dummy load to capacity with
transformer oll. He then empties the two
ioads into a large container and pours half
the mixture into one of the empty dummy
loads. Tell us what proportion of this mix-
ture Is mineral oll and what part transform-
er oil? (Note: the two oils mix perfectly,
and please don't try this yourself!)

ANSWERS

1) Stan needs four 17-pound cartons
and two 16-pound cartons.

2) The president bought 75 patches at
80 cents apiece (§60). After keeping 15
patches, he sold the remaining 60 for 90
cents apiece ($54). His profit, therefore,
was 10 cents per patch on the 80 patches
sold.

3) First—WF1PU, Second—WU1UU,
Third—NN1Z, Fourth—N1ZAZ, Fifth—
KF1AM, and Sixth—KT1RAX.

4) It would take them 60 days and 40
days.

ATELLITES

5) AF2M needed 1B0 rods. The circum-
tarence of the circle was 330 feet.

B) The HT costs $200, the VHF trans-
celver $400, and the HF rig $500,

7) The concoction will be 7/24 mineral
oil and 17724 transformer oil.

USING THE AO-10 APOGEE PREDICTIONS

Apogee predictions for the month of July are provided for three sections of the United
States: Washington DC at 38N 77W, Kansas at 39N 85W, 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 charl 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,

AMSAT-0SCAR 10 APOGEE PREDICTIONS

JULY 1985
WASH KANSAS CALIF

ORBIT LAY TIME AZ EL AZ EL AL ' EL
1871 ' 0900 180 31 158 28 130 16
1873 D800 100 31 143 25 121 9
1875 ! D700 1522 29 133 20 112 2
1877 . 0700 147 24 130 14

1879 - 0600 135 19 121 B

1881 L 0500 125 13 112 1

1883 7 0500 123 7

1884 i’ 1600 249 0
1885 8 0400 114 1

1886 & 1500 242 9
1888 9 1500 236 10
1890 10 1400 248 0 228 18
1892 11 1300 241] 8 218 26
1894 12 1300 235 10 211 26
1896 13 1200 241 b 227 18 199 31
1898 14 1100 £33 14 217 25 185 34
1900 15 1100 227 ' 15 210 25 178 31
1902 16 1000 217 23 9k ol 164 31
1904 1 0900 206 29 184 32 150 28
1906 18 0900 198 28 177 30 146 23
1908 19 0800 185 31 163 29 135 18
1910 20 0700 arl 32 150 26 124 12
1912 21 0700 165 28 146 21 122 6
1914 22 0600 152 25 134 17 114 0
1916 23 0500 140 21 124 10

1918 24 0500 137 16 122 5

1920 25 0400 127 10 114 0

1921 25 1500 232 0
1922 26 0300 L1 3

1923 26 1500 246 2
1924 217 1400 240 7
1926 28 1400 234 8
1929 29 1300 245 0 225 16
1931 30 1200 238 6 213583
1933 31 1100 244 3 230 15 204 29

73 for Radio Amateurs * July, 1985 67




HILDRETH ENGINEERING
CW FILTER

The Model 10 Super CW audio filter is
now available from Hildreth Engineering.
Two modes of operation allow the user (o
select elther a normal filter or a filter with
signal-to-noise (S/IN) enhancement. The
audio filter s an eighth-order Butterworth
with a 3-dB passband from 700 to B0OO Hz,
and a 3-30-dB shape factor of less than 3.
The S/IN enhancemenl function provides a
10-dB SIN ratio improvement over opera-
tion with just the audio filter. A 2-Watt au-
dio amplifier is also included. which will
drive a 4-B-Ohm speaker.

Further information may be obtained by
writing Mildreth Engineering Corp., PO
Box 60003, Sunnyvale CA 94088,

YAESU FRG-8800 RECEIVER

Yaesu's new FRG-8800 HF receiver cov-
ers 150 kHz through 29.99 MHz. Direct fre-
quency entry is provided wvia the Ifront-
panel keyboard, which also conlrols scan-
ning functions and storagefrecall ol the
memory channels. The green LCD infor-
mation display provides frequency, mode,
and signal-strength information. Select-
able agc, all-mode squelch, two 24-hour
clocks, and recording capability (including
onloff timer switching) make for maximum
operating flexibility. The FRG-8800 is de-
signed for easy interface with a personal
computer for expanded operating conltrol,

EW PRODUCTS

and the FRV-8800 VHF Converter option
expands coverage to include 118-174
MHz, with front-pane! frequency entry and
display.

For further information, contact Yaesu
Electronics Corporation, PO Box 49, Para-
mount CA 80723; (213)-633-4007.

NITELOGGER
VOICE-ACTIVATED
INTERFACE

BMI, Inc., has announced the develop-
ment of a new tape-recorder activator ac-
cessory designed to make recording
scanner-radio activity easier and more
convenient. NiteLogger™ plugs in be-
tween a scanner and any standard cas-
selte recorder. No external relays or
impedance-matching devices are needed.
Voice-relay (VOX) operation permits re-
cording of up to seven days or more of mes-
sages on a single C-90 cassette tape,
depending on average channel use
NiteLogger includes a VOX-level LED indi-
cator, which assures perfect adjustment,
a VOX-delay control which minimizes
dead tape time and annoying tape-re-
corder start/stop noises, and a built-in
speaker system that allows monitoring of
scanner receplion during recording. The
monitor's volume control is independent
of the recording level so the user can se-
lect anything from full volume to silence

The BM! NiteLogger.

Visualtek's Brallle Display Processor.

68 73 for Radio Amateurs = July, 1985

Yaesu's FRG-8800 communications receiver.

without affecting the volume of recorded
messages.

For more information, write BMI, Inc., 65
East Palatine Road, Prospect Heights IL
60070.

FREE TOOL AND

INSTRUMENT CATALOG

Contact Easl is offering their 1985 elec-
tronic tool and test Instrument catalog,
featuring over 5,000 technical products for
assembling, testing, and repairing elec-
tronic equipmentl Produc!s include preci-
sion hand tools, test instruments, tool
kits, solderning supplies, and a full selec-
tion of telecommunication tools and in-
struments.

The Contact East 1885 catalog is avail-
able free from Contact East, 7 Cypress
Drive, PO Box 160, Burlington MA 01803;
(617)272-5051.

ADTECH SWITCHING SUPPLY

Adtech Power has announced their
newes! Switcher Model Power Supply, the
CS-1307. This 50-Watt, 3-output MOSFET
supply uses a 50-kHz operating frequency
in a fly-forward topology.

Many output combinations are avail-
able; a commaon combinationis +5V @ 4
Amps, +12V @ 2 Amps, and -12V @ 05
Amps. The standard size is 525" = 3.75~
x 20" A breakaway tab arrangement on
the PCB allows users to reduce width to
325" when space is a problem.

For more details, contact Adtech

Power, 1620 South Sunkist Street, Ana-
heim CA 92806.

BRAILLE DISPLAY
PROCESSOR

A device with an electronic braille dis-
play, providing instant personal-computer
access for blind persons, has been devel-
oped by Visualtek, Inc., of Santa Monica,
California. The Braille Display Processor
{BDP) gives blind Individuals easy access
to column-oriented information useful for
spreadsheet and programming applica-
tions, as well as a wide vanety of other
compuler uses.

The BDP is available in two modeals: the
BDP-20 for use with the Apple i, Il +, or lle,
and the BDP-21 for use with the IBM PC
and PC/XT, or compatible PCs. The BDP
allows blind users lo read the computer
display on a 20-cell refreshable braille win-
dow in user-selectable 6 or B-dot com-
puter braille

For more information, contact Visual-
tek, 1670 26th S1., Santa Monica CA 90404,
(213)-829-65841.

DAVLE TECH PC STATION

The Model PCBH-50 Is a rugged printed-
circult-board holder and solder station de-
signed especially for iaboratory, proto-
type, and repair work as well as light
production applications. Seif-locking end
supports slide easily to suit the board's
width. The board hoiders are spring-load-
ed lor easy board removal and replace-

The Adtech CS-1307 switching power supply,



The PCBH-50 work sfation from Davie Tech.

ment without readjustment. The board
may be rolated a full 360° for easy access
to both sides and may be locked al any
angle for optimum efficiency. The PCBH-
50 includes a specially-designed soldering
iron holder which holds a soldering iron
safely and a tip-cleaning sponge for
added convenience and improved produc-
tivity. The unit is free-standing or may be
mounted 1o a workbench. The PCBH-50 will
hold boards up to 10 inches x 12 inches.

For more information, contact Davle
Tech, Inc., 205 Banta Place, Fair Lawn NJ
07410; (201} 796-1720.

COMPU-FIRE EXTINGUISHER

The Compu-Fire'™ is a rechargeable fire
extinguisher for microcomputers, printers,
and peripherals. Only 10 inches tall and
weighing 2% pounds, the unit contains 20
ounces of Halon 1211, an agent which pro-
duces no static electricity upon dis-
charge and which leaves no residue to
harm electronic components. The extin-
guisher features a chrome-plated DOT
steel cylinder, an aluminum valve assam-
bly, and a pressure-indicating gauge. It
carries a U.L. rating of 2B:C and a manu-
facturer's 5-year limited warranty. On the
front of the cylinder are pictorial instruc-
tions for use, as well as a pictogram indi-
cating its suitability for computer fires.

For further details, contact Protectall
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The Octopus from Jensen Tools.

W {1

Weather boots from Kilo-Tec.

Corp., 5422 Page Drive, Pittsburgh PA
15236; (412)-882-0114.

KILO-TEC WEATHER BOOTS

Kilo-Tec is now offering weather-resis-

UHF POWER AMP

tant boots for use with BNC, UHF, F, and
N connectors on RG-58, RG-589, or RG-8X
coaxial cable. The boots, designed to
keep connections clean and dry, are made
of a flexible vinyl material that resists
moisture and that will not break down

when exposed to the sun's rays. Custom
boots are also available for other combi-
nations of connectors and cables.

For more information, contact Kilo-Tec,
PO Box 1001, Oak View CA 83022

OCTOPUS
TROUBLESHOOTER

Jensen Tools has announced the Octo-
pus, a device which provides a fasl, effi-
cient method of troubleshooting electron-
ic assemblies to the component level,
both in and out of a circuit. When used in
conjunction with a dual-trace oscillo-
scope having an X-Y function, or with a
single-trace scope that accepts external
horizontal-sweep output, the Octopus
generates a 80-Hz sinusoidal test signal of
approximately 3 V p-p. When this signal is
applied to the component under test (re-
sistor, capacitor, semiconductor, Induc-
tor, etc.) it will display the component’s
current/voltage response on the oscillo-
scope. By comparing a suspect compo-
nent’s trace to a good component's trace,
the bad component can be quickly identi-
fied.

For more information or for a free cata-
log of other test equipment and hard-to-
find tools for electronic assembly, trouble-
shooting, and repair, write or call Jensen
Tools, Inc., 7815 5. 46th Streel, Phoenix AZ
85040; (602)-968-6231.

CODE TRAINING ON THE APPLE

AM-6155/GRT [I‘IT 3212) 225-400 Mhz RF amp,
50W output from 4-10W
input wusing Eimac
X651Z; silver-piated
cavity in removable
drawer. Requires 115/
230 VAC & 20 VDC,
T™x19%:x18", 75 Ibs.
sh. Used-not tested, excellent condition: $159.50

AM-5154/GRT VHF POWER AMP, same as AM-6155

except covers 116-149.85 MHz range; used-nol
tested. ........ ...$209.50

CU-872 HF ANTENNA COUPLER for upto eight 2-32
MHz receivers: 70 ohm output, N connections, test
meter. and 20/6922 tubes. 7x9x16.5, 40 Ibs sh
L P I S I T ...549.50

ZM-11 UNIVERSAL BRIDGE, measures 10 pf-1100 mi
Capacitance, 0.1 mH-110 H Inductance, Insulation DC
Resistance, Transformer Turns Ratio, DC Leakage,
Dissipation, and @ Storage. 115 VAC 60 Hz,
5 8x08x9.8, 18 Ibs sh, Used-checked,...... $115.00;

Manual partial repro,
Prices F.0.B. Lima, 0. = VISA, MASTERCARD Accepted.

Allow for Shipping = Send for New FREE CATALOG
Address Dept. 73 « Phone: 419/227-6573

FAIR RADIO SALES

1016 E. EUREKA +« Box 1105 -

“When You Buy, Say 73"

LIMA, OHIO - 45802

BEST BUY ON KENWOOD
TR-2600A $289.95
TH-21AT  $184.95

Quantities limited, shipping extra
Check, Cash, or C.0O.D.

H.L. Heaster, Inc.
203 Buckhannon Pike
Clarksburg, W. Va. 26301

ORDERS OR INFORMATION

W. Va. Toll-Free 1-800-352-3177

Nation Wide Toll-Free 1-800-824-7888,
operator 885 Allow 3-5days

Florida (904) 673-4066  forreturn call.

C.W. TUTORSOFT teaches Character,
Word, Callsign, and QSO Phrase Rec-
ognition.

FEATURES: Randomized, Interactive
routines, Programmed learning, Auto-
mated menus, Automatic grading, Var-
iable speed and pitch.

C.W. TUTORSOFT, diskette and Study
Guide, $30 dollars, postpaid.

C.W. TESTMASTER generates FCC-
Type QSO paragraph with 13 random,
or user-programmable, variabales, i.e.,
callsign, RST, QTH, rig, etc.. Automated
quiz scores user comprehension.

C.W. TESTMASTER, diskette and
Study Guide, $30 dollars, postpaid.

A T Rt. 5, Box 37, Knoxville,
7 I0WA 50138 |
Ph. (515) 842-6256

TWIN OAKS ﬁSSOCI ATES
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THE MOST AFFORDABLE HIGH QUALITY XMTR & RCVR MODULES FOR

REP EATER REPEATERS, LINKS, TELEMETRY, ETC.

ALSO HAS THE MOST IMPRESSIVE « R144/R220 FM RCVRS for 2M or 220 MHz. 0.15uV
PERFORMANCE FEATURES sens.;B pole xtal filter & ceramic filter in i-f, helical

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!) resonator front end for exce!:munal selectivity,
>100dB at + 12kHz, best available today. Flut-

ter-proof squelch. AFC tracks drifting xmirs.
Xtal oven avail. Kit only $138.
* R451 FM RCVR Same but for uhf. Tuned
line front end, 0.3 uV sens. Kit only $138.
* R76 FM RCVR for 10M, 6M, 2M, or 220. As above,
but wio AFC or hel. res. Kits only $118. Also avail w/4 pole filter, only $98/kit.
* R110 VHF AM RECEIVER kit for VHF aircraft s
or ham bands or Space Shuttie. Only $98. i{-:’(ﬁ &5

Band Kit Wired

10M,6M,
2M,220 $680 $880

440 $780 $980
FEATURES:

* SENSITIVITY SECOND TO NONE; 0.15uV (VHF), 0.2 uV (UHF) TYP.

« SELECTIVITY THAT CAN'T BE BEAT! BOTH 8 POLE XTAL FILTER
& CERAMICFILTERFOR > 100dBAT + 12KHZ. HELICAL RESON-
ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD.

« OTHER GREAT RECEIVER FEATURES: FLUTTER-PROOF
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT-
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL.

» CLEAN, EASY TUNE TRANSMITTER; UPTO20WATTS OUT (UPTO

50W WITH OPTIONAL PA).

e T51 VHF FM EXCITER for 10M,6M, 2M, or
220 MHz. 2 Watts continuous, upto3WwW
intermittent. $68/kit.

« T451 UHF FM EXCITER 2to3Watts. Kitonly $78.
Xtal oven avail.

» VHF & UHF LINEAR AMPLIFIERS. For either FM or SSB. Power levels
from 10 to 45 Watts to go with exciters & xmtg converters. Several models.
Kits from §78.

NOW—FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FORHIGH-BAND & UHF. CALL FOR DETAILS.

RECEIVING CONVERTERS LOW-NOISE PREAMPS ACCESSORIES

Models to cover every practical rf & if range to listen to SSB,
FM ATV, etc. NF = 2dBor less.

Hamtronics Breaks
the Price Barrier!

*

* MO-202 FSK DATA MODULATOR. Runup
to 1200 baud digital or packet radio sig-
nals through any FM transmitter, Auto-

28-30 _'_U 3 T TR matically keys transmitter and provides

144- 148 o I 0 to Pay o i

2% : for a GaAs FET Preamp. gigdshakes. 1200/2200 Hz tones. Kit only

27 = = -
| ity e « DE-202 FSK DATA DEMODULATOR. Use

VHF MODELS e e FEATURES: with any FM receiver to detect packet ra-
Kit with Case $49 220-224 e ® Very Low Noise: 0.7 dB VHF, 0.8 dB UHF dio or otherdigital data in “202" modem
Less Case $39 zasn s | e HighGain; 18 to 28 dB, Depending on Freq. format. Provides audio conditioning and

® Latest Dual-gate GaAs FET, Very Stable « COR-2 KIT With audio mixer, local

UHF MODELS 32434 .30 MODEL JUNES RANGE i speaker amplifier, tail & time-out timers.
Kit with Case $59 435-437 28-30 LNG-28 26-30 MHz $49 Only $38
Less Case $49 wax s | LNGS0 4656 MHz $49 ‘ ith
Wired $75 43925 At « COR-3 KIT as above, but with “courtesy
' | LNG-144 137-150 MHz $49 beep”. Only $58.

LNG-160 150-172MHz $49 « CWID KITS 158 bits, easily field .
SCANNER CONVERTERS CopyB08 MHz band on any scan- : Y RIOMT BTEIE SN
ner. Wiredftested ONLY $88. : LNG-220 210-230 MHz $49 mable, clean audio. Kit only $68.

LNG-432 400-470 MHz $49 * A16 RF TIGHT BOX Deep drawn alum.

TRANSMIT CONVERTERS LNG-800 800-960 MHz $49 case with tight cover and no seams.

7 x 8 x 2inches. Designed especially for
For SSB, CW, ATV, FM, etc. Why pay big bucks for a multi HELICAL RESONATOR repeaters. $20.

mode rig for each band? Can be linked with receive convert-
ers for transceive. 2 Waltts output vhf, 1 Watt uhtf. PH EAMPS { DTMtF ?EECGDETCD?LH“DLI}EH KIT?h
Contro separate on/olt functions wi

Exciter Antenna
For VHF, Input Range  Output Low-noise preamps with touc htnne&‘._ e.g., rgpeater and at:ﬂﬂ-
Model XV2 g_:;:; i::i;ﬁ helical resonators re- pgtch- Use with main or aux. receiver or
Kit $79 26-30 50-52 duce intermod and with Autopatch. Only 39{!
Wired $149 EE?B_—;ED‘ ;‘;’_Ef cross-band interference * AUTOPATCH KITS. Provide I"lEp‘EEtEI" auto-
(Specify band) ,ﬁ:?‘m Eﬁjéﬁ" in critical applications. patch, reverse patch, phone line remntal
i Rl 12dB gain. control of repeater, secondary control via
144-146 28-30 repeater receiver. Many other features.
For UHF, 26-30 £30-44 A - Only $90. Requires DTMF Module.
Model XV4 5 odet Tuning Range  Price | o, uo! EX AUTOPATCH. Use with your FM
Kit $99 6x  aem HRA-144 143-150 MHz $49 | iransceiver. Systemincludes DTMF & Au-
Wired $169 < AGD $20 for 2Minout HRA-220 213-233 MHz $49 topatch modules above and new Timing
HRA-432 420-450 MHz $59

module to provide simplex autopatch and

VHF & UHF LINEAR AMPLIFIERS. Use with above. HRA-( ) 150-174 MHz $54 reverse autopatch. Complete patch sys-
E_'i""”fﬁf ‘E‘Efg from 10 1o 45 Watts. Several models, } HRA{ ) 450-470 MHz 364 tem only $200/kit. Call or write for details
IS ITOIm . v

e Call or Write for FREE CATALOG _T_—
(Send $2.00 or 4 IRC’s for overseas mailing)
® Order by phone or mail * Add $3 S & H per order am ron'csj ’nc-

(Electronic answering service evenings & weekends) 65-D MOUL ROAD = HILTON NY 14468
® Use VISA, MASTERCARD, Check, or UPS COD. Phone: 716-392-9430  Hamtronics* is a registered trademark



John J Meshna Jr, Inc.

P. O. Box 62 19 Allerton St. E. Lynn, Ma. 01904 Tel: (617) 595-2275

Dual 8" F. D. D. Case by SMS w/ POWER ONE Power Supply & Cooling Fans

We were very fortunate to find these beautifully designed & constructed rack
mount disc drive cases in the surplus field. These cases were made for Scienti-
fic Micro Systems for their FT Series of equipment. They are manufactured
from heavy guage steel w/ a cast metal designer bezel. They were designed to
house 2 8" floppy or hard drives. We offer you the case with the following
components & features: hinged cover with restraining cable for simplified ser-
vicing of the interior components, 2 muffin fans for assured cool operation, b
studs for mounting the controller card listed below, and a heavy duty Power e ——
One power supply (their model no. CP 281A). The outputs of the power sup- Logic bd. not included in
ply are as follows: +5 vdc 11 amps, +24 vdc 3.5 amps, +12 vdc .25 amps, -12 price of the case.

vde .25 amps, & -5 vdc .25 amps. The input to the power supply is 115/230 | > :
vac 50/60 Hz. and is both filtered and fused. This assembly must have origin-
ally sold for well over $300.00 each ! Only 25 on hand, so order early or be
left out on this super bargain ! Shpg. wt. 38 Ib. SPL-479-35 $135.00 each

Scientific Micro Systems IBM 3740 Compatible 8’ FDD Controller Card

The SMS FD 0502 8" floppy disc drive controller is a complete preprogram-
med controller for single or double density recording on either single or dual
headed disc drives. It performs control functions required to transfer data be-
tween 1 to 4 drives and a host system, performs all formatting functions re-
quired to read and write data and utilizes both IBM single and double density
standards to achieve up to 630 Kilobytes of storage per disc surface. Some
features are: programmable sector size, 128, 256, 512, or 1024 bytes, jumper
selectable drive type, block transfer mode, sector buffer, overlapped head seek,
on board General Purpose Host Interface with asynchronous 19 TTL signal
lines for eight bit host system and input of only 5 vdc 6 amps. This board pro-
vides a direct interface to the following drives: Shugart 800 -2/850, Pertec
511, Memorex 550/552, MFE 751B, Qume Data Trak and similiar drives. These
boards were removed from the above cabinets which were in service prior to our
reception of them. The manufacturers price on these IBM compatible boards is
currently $900.00 each. These boards all appear to be in excellent condition. If
more information is needed, please call us. Shpg. wt. 3 1b. SPL 480 $150.00

SEAGATE TECHNOLOGY ST 506 §'," HARDRIVES
The Seagate Technology ST 506 hard disc drive utilizes proven Winchester technology for
reliable storage of up to 5§ megabytes of formatted data. Some features of this very popular

drive are: 5 megabit/second data transfer rate, simple floppy like interface, high speed band
actuator & stepper head positioning, requires only + & & + 12 vde, and same physical size

and mounting parameters as a mini floppy drive. This Shugart compatible drive is the same
as used on many home personal computers. Each drive is checked out prior to shipment.
Comes with data. Will run with OMTI controller board, listed below. Only a few on hand, so
prderenely: BhnE WE BID BT . L e vt s gl s S ana el S s Plet e $175.00

5%" HARD DRIVE CONTROLLER CARD

Finally, affordable, intelligent disc drive controllers are available at low, low surplus prices. The
OMTI 20C controller boards we offer are unused, late style, surplus from a now defunct system
house. OMTI is a division of Scientific Micro Systems. These boards will handle up to (2) 5%
inch Winchester type hard drives that utilize a standard 34 pin SASI interface. Perfect for using
with the above Seagate ST 506 drive, or other hard drives from 5 megabytes of storage on up.
| "8 The controllers have buffered slew/seek modes, overlapped seeks, auto seek & verify, extensive
S fault detection, auto head & cylinder switching, full sector buffering, 256/512 bytes/sector, 33

= o or 18 sectors/track (jumper selectable), programmable disc parameters and much more. The
board runs on +5 vde & +12 vde., We supply users manual & pinout data. Guaranteed O. K..
Shpg. wt. 31b. OMTI 20 C $150.00 each 2/$275.00 Qty. pricing available.

5 VDC 25 AMP SWITCHING POWER SUPPLY

We just got in a small lot of ruggedly built, lightweight (4 1b.), compact
(11" x 5" x 1)%"), fully enclosed (cover removed for pic.), regulated,
switching, power supplies made by RO Industries. Input of 115/230 vac
Is attached thru convenient, clearly marked screw terminals. The hefty
5 vde 25 amp output is via heavy duty, brass lugs with a Red LED sta
tus indicator. All appear to be unused and in excellent condition.

Shpg. wt. 6 Ib. PS-8 $50.00

*Phone (617) 595-2275 to place your order by phone.

Free 72 page catalogue available or send $1.00 for 1st MC, VISA or American Express charge cards accepted.
class service to P. O, Box 62 E. Lynn, Ma, 01904, P ot P A
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THE FIRST NAME IN
ELEGTRONIC TEST GEAR
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Unsurpassed quality at an unbeatable price, 1he Ramsey osciilo 95 * € Ramaay 0270 5 3 Jual Time Dase, geiayw 95 *
sCope compares 10 others costing hundreds more. Features include wGral doldy ene 10 permmil Clear veewang "7"'"" s '_'_.':

3 component 1=-1' mig Crcund for Mesisior, capaciton, digital crcund andg BTy mireetorma (NP fodlosos inClule edTisiie Yragoey Bodo

dicde testing ® TV video sync filter ® wide bandwidth & high sens qu.ﬂyhnﬂ:m Bemted Ssep Mime anges from 0.5 /0k 0 0.2 pSidi ® hully 2o ez n-qhm:ht]rnnn: 7
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* rock solia triggering * USA—Add £10.00 ar unit for pﬂlilﬂl. oversess orders
add 15% of total order for Insured Surface Mall

tweED outpul ® Buto focus ® NG e

" USA—Add 310,00 par unil for powlegs, overssss oiders
pdd 15%: ol toial order for Insursed Suracs Mail

#7 | RAMSEY D-1100
i -~~~ |, VOM MULTITESTER

Compact and relinble, desgned 10
| sErvice a wide variety of equipment
! Foaalures includs * mirror back
-‘ scanle ® double-jeweled precision
™ moving cail ® double owafloBd pro-
=N tection * an ideal low coat unit tor
| the beginner or 88 a spare back-up

i s1 995 test leads and

NEW RAMSEY 1200
VOM MULTITESTER

Lheck transmiors, diodes and
LEDs with this prolessional gualify
mater. Other feaiures includa;
docibel scala » 20K volt maternng
syilem & 34" mirrored Scale =
polarty switch * 20 measunng
rmnges = salaly probes ® hgh
impaE] piasic cate

32495 test leads and

battery included

RAMSEY D-3100
DIGITAL MULTIMETER

Relmble, accurails dig.tal meaa-
suremoents a1 an Bmazingly low
cost ® |n-line color coded push
buttons, speeds range salection

® ghs plastic Lt stand * receassed
input [acks * gyvericad proteciion
an all 1.1r-|;-=-=, * 3% diget LLAU dis-
play woilh E-"*"..- .a-,!-'.- polarity
& Lo "'!n 1

54995 test leads and

ballery included

battery included
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CT-90 9 DIGIT 600 MHz CT-125 9 DIGIT 1.2 GHz CT-50 8 DIGIT 600 MHz
COUNTER COUNTER COUNTER

CT-70 7 DIGIT 525 MHz
COUNTER

Lab guality &1 & breakihrough pnce  Features Thea mosl versatile for ess than 1300 Festures 3 -ﬁ # digil counier that wiill outperform wnits cost A versalie &b bench counier wilh optional
& ¥ frequency ranges aach with pre amp * gual _-.I_- &Ciable gate mes * S digils ® gale ingiCAlor hundreds mone. ® gals indecaior . “-:-h‘-'-' o receive requency adapber wheh (urne (ke CT-
seleciable gale imes * gate activity indwCator display hold = 26mV @ 150 MHZ typical sen- WHz typical sanstivity ® 9 digil display 50 into & digilal readoul for most any receiver
& E0mVY @ 150 MHz typical sensilivity ® wide EJTm ¥y ® 10 MHz Iu'ne::-nsﬂim WWV calibration & 1 ppm acCuracy = display hoid = dual inputs = 25 my @ 150 MHZ Iypical sensitivity = B digit
freguency fange * 1 gpm accuracy * 71 ppm accuracy wilh preamps display ® 1 ppm accuracy
51 1 995 wired includes $1 4995 wired includes s1 6995 wired includes $1 6995

AC adapler AC adapler AC adapler wired
CT-7D kit 599,95 CT-80 k $129.95 8P-4 nicad pack B.95 CT-50 kit $139.95
BP-4 micad pacs B.55 V=10 '! FPM oven timebase 59.95 HA- T mecsiver adapher Wil 14.95

BE-4 mcad pack

ARCADBAND FF FHEAR]

]

7 D LS 1.’:,‘) [ 7] L 'g

—_—— = = ——a=ry—ung—
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DM-700 DIGITAL MULTIMETER | PS-2 AUDIO MULTIPLIER PR-2 COUNTER PREAMP PS-1B 600 MHz PRESCALER

Professional guality &l a hobbyist price. Fea The PS-2 is handy tor high resclution audio Thie PR-2 is ideal for measuring waak signals Extends the range of your presanl counter {o
tures include 26 differen! ranges and 5 func- resolution measurements, multiplies UP n tra from 1010 1,000 MHz = fial 26 db gain ® BNC BOO MHZz ®= 2 siage preaamp ® divide by 10 cir-
fions = 3% digit, % inch LED dispiay * aulto- gquancy * greal for PL tone measuremenis connaclors ® great for shithimg RFE #* |(daal cuitry * sensitivity: 26mV @ 150 MiHz » BNC
matic decimal placement * automaiic polarity s multiplies by 10 or 100 * 0.01 Mz resolubion & recelver/TV preamp conneclors ® drives any counier
bunli-tn signal pragmpsoondithongrn .

51 1 995 wired includes 54495 wired includes $5 995 wired includes

AC adapler $4 995 AC adapler AC adapler
044-700 & $9% 3% wired PR-2 kit 34 95 PS-18 kit $4% 55
K21 probse el 495 e kit

ACCESSORIES FOR RAMSEY COUNTERS WSA priginal form for refund * add 6% for shipping and insurance 1o 8 maximum ol
Teiestﬂp*c wr"_p_ Entenna_ﬂuc plug = s 3195 SH] 00 = pverseas add 15% lor surface mall « COD adi ?EII] [Eﬂﬂ in UEA |:||'||-'||'|

Htgh impedance pl'ﬂ'bﬂ'. Ilght !‘uading . 16.95 PH“NE UHDERS GALL o prders under $15.00 add §1.50 = NY residents add 7% sales tax « 80 day parls

Low pass probe audio Lse 16.95 warranty on all kits = | year paris & labor warranty on all wired units
Direct probe, general purposeuse . . ... 13.95 71 6-586-3950 _____ RAMSEY ELECTRONICS, INC.
Tilt bail, forCT-70,90,125 ............ .

TELEX 466735 RAMSEY C ﬁi?iiﬁf it 4626

ml TERMS: » salistaction guaranteed » examine for 10 days; if nol pleased, return in
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TUBES

TYPE PRICE TYPE PRICE TYPE PRICE
2039/7289 5 34.00 1182/4600A $500. 00 ML7815AL $ 60.00
2E26 7.95 4600A 500. 00 7843 107.00
2K28 200. 00 4624 310. 00 7854 130. 00
3-5007 102,00 4657 84.00 ML7855KAL 125. 00
3-10002/8164 400.00 1662 100. 00 7984 14.95
3828/866A 9.50 4665 500. 00 8072 84.00
3CX400U7 /8961 255.00 4687 P.0.R. 8106 5.00
3CX1000A7 /8283 526.00 5675 42.00 8117A 225.00
3CX3000F1/8239 567.00 5721 250.00 8121 110.00
3CW30000H7 1700. 00 5768 125.00 8122 110.00
3X2500A3 473.00 5819 119.00 8134 470.00
3X3000F 1 567 .00 5836 232.50 8156 12.00
4-65A/8165 69. 00 5837 232.50 8233 60. 00
4-125A/4D21 79.00 5861 140. 00 8236 35. 00
4-250A/5D22 98.00 5867 A 185. 00 8295/PL172 500. 00
4-400A/8438 98.00 5868/AX9902 270.00 8458 35..00
4-400B/7527 110.00 5876/A 42.00 8462 130.00
4-400C/6775 110. 00 5881/6L6 8.00 8505A 95. 00
4-1000A/8166 444.00 5893 60. 00 8533 136. 00
4CX2508/7203 5400 5894 /A 54. 00 8560/A 75.00
4CX250FG/8621 75.00 5894B/8737 54..00 8560AS 100. 00
4CX250K/8245 125.00 5946 395.00 8608 38.00
4CX250R/ 7580 90. 00 6083/AZ9909 95. 00 8624 100. 00
4CX300A/8167 170.00 6146/6146A 8.50 8637 70.00
4CX350A/8321 110.00 61468/8298 10.50 8643 83.00
4CX350F /8322 115.00 6146W/7212 17.95 8647 168.00
4CX350FJ/8904 140. 00 6156 110.00 8683 95. 00
4CX600J/8809 835.00 6159 13.85 8877 465. 00
4CX1000A/8168 242 .50% 651598 23.50 8908 13.00
4C%1000A/8168 485.00 6161 325.00 3950 13.00
4CX15008/8660 555. 00 6280 42.50 8930 137.00
4CX5000A/8170 1100.00 6291 180. 00 6L6 Metal 25. 00
4CX10000D/8171 1255.00 6293 24.00 6L6GC 5.03
4CX15000A/8281 1500. 00 6326 P.0.R. 6CA7/EL34 5.38
ACWBOOF 710.00 6360/A 5.75 6CL6 3.50
4D32 240.00 6399 540.00 6DJ8 2.50
AE27A/5-1258 240.00 6550A 10.00 6DQ5 6. 58
4PR60A 200. 00 6883B/8032A/8552 10.00 6GF5 5,85
4PR60B 345.00 6897 160.00 6GJ5A 6. 20
4PR65A/8187 175.00 6907 79.00 6GK6 6.00
4PR1000A/8189 590. 00 6922/6DJ8 5.00 6HBS 6.00
4%150A/7034 60.00 6939 22.00 6HF5 8.73
4X1500/7609 95.00 7094 250.00 6JG6A 6.28
4X2508 45.00 7117 38.50 6JM6 6.00
4X250F 45.00 7203 P.0.R. 6JING 6.00
4X500A 412.00 7211 100.00 6JS6C 7.25
5CX 15004 660. 00 7213 300.00*  6KN6 5.05
KT88 27.50 7214 300.00*  6KD6 8.25
4168 45.00 7271 135.00 6LF6 7.00
416C 62. 50 7289/2€39 34.00 6LQ6 G.E. 7.00
572B/T160L 49.95 7325 P.0.R. 6LQ6/6MJ6 Sylvania  9.00
592/3-200A3 211.00 7360 13.50 6ME 6 8.90
807 8. 50 7377 85.00 12AT7 3.50
811A 15. 00 7408 2.50 12AX7 3.00
812A 29.00 7609 95.00 12BY7 5.00
813 50.00 7735 36. 00 12JB6A 6. 50
NOTE * = USED TUBE NOTE P.0.R. = PRICE ON REQUEST

"ALL PARTS MAY BE NEW, USED, OR SURPLUS. PARTS MAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE

ARE OUT OF STOCK OF AN ITEM.

NOTICE: ALL PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

For information call: (602) 265-0731

SMH z electromnscs

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

“All parts may be new or
surplus, and parts may De
substituted with comparable parts
if we are out of stock of an item.”

Toll Free Number
800-528-0180
(For orders only)
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E.F. JOHNSON ROLLER INDUCTORS

NI-CAD BATTERY CHARGERS

MODEL 229-0201-01 MODEL 229-0202-01
10UH at 3AMPS MAX. $36.99 180UH at SAMPS MAX.
#********************i****i***********************t*

UNELCO,SEMCO,ARCO METAL CLAD MICA CAPACITORS

o s e T e e e T e e e e e e e ke ke ok ok ok ok ok ko ok

o
o
e
O
O

UNIVERSAL CHARGER $19.99

Standard Size : Micro Size :
3.9 14 33 62 175 5 25 T
4.7 15 34 68 180 6 27 ROATL_Caiwiih sal s Snasddn
5 18 36 75 200 7 33
5ad 20 38 B0 220 8 36
6.8 22 39 B2 240 K 51
7 24 40 100 250 12 62
8.2 25 43 110 300 15
9.1 27 44 120 360 16
10 279 47 123 470 18
11 28 50 125 500 20
12 30 51 140 820 22
13 32 56 150 1000 24
kekkk kA ANOTE ALL VALUES LISTED IN PICO FARAD***¥k#xx MALLORY CHARGER $23_99

PRICE INFORMATION
1 to 10 § .90ea. 11 to 51 $.80ea., 52 to 102 §$.70ea.
103 and up call

*hkAkhkAkkhkhkhkhkhkhkhkhkhhhkhkhkhhkikhhhkhkhkhkdhhkhhkhkhkhkhkkhkhkhkhkhkhkhkkhkhhhkx

GOULD NI-CAD BATTERIES
AA size 1.25v at 500mahr new a % 1.99
D size 1.25v at 4 AMPHR new h 7.49

GENERAL ELECTRIC NI-CAD BATTERIES
AA size 1.25v at 500mahr new a 2,99
195194 3.75v at 100mahr new 1.99
AA size 3.75v at 100mahr new 5 2.99
AA size pack of 10 12.5v

at 450mahr used a 5.99
Sub C Pack of 10 12.5v
at 2.5Amphr new c 9.99

UNION CARBIDE NI-CAD BATTERIES
193817 3.75v at 2Z25mahr new g 2.99

GLOBE GEL-CELL BATTERIES
2v at S8AMPHR GC280 new g 5.99
12v at 20AMPHR GC12200 new g 49,99
12v at 23AMPHR GC12300 new g 54.99

EAGLE PICHER GEL-CELL BATTERIES
12v at 1.5AMPHR CF12V1.5 new 4 11.99

GATES SEALED RECHARGEABLE LEAD ACID BATTERIES AHD PACKS
2v at 2.5AMPHR D Cell new b 5.99
8v at 5AMPHR 4 X Cell used £ 14.99
12v at 2.5AMPHR 6 D Cells new £ 24.99
18v at 2.5AMPHR 9 D Cells new £ 29.99

GENERAL ELECTRIC SEALED REACHARABLE LEAD ACID BATTERIES AND PACKS
bv at 2.5AMPHR 3 D Cells wused e 10,00
12v at 2.5AMPHR 6 D Cells used e 19.99
12v at 5AMPHR 6 X Cells  wused e 24,99

d A Ak Ak A Ak A A h A A A A A A A A A A A A A R A A A AR A A A E A AR A AR A A A R4 &k A% & d ks o dr o dooi o o e v o e g e e e e e o e ol e e e o o e ke e e

soszsoso i GH z electromacs

if we are out of stock of an item.” 3802 North 27th Ave., Phoenix, AZ 85017
‘FGI" orders 0"'?) For information call: 602-265-0731 PRICES SUBJECT TO CHANGE WITHOUT NOTICE

T =
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TYPE PRICE
2N1561 §25.00
2N1562 25.00
2N1692 25,00
2N2857 1.55
IN2857JAN 4.10
2N2857JANTX  4.50
2N2876 13.50
2N2947 18,35
2N2948 13.00
2N2949 15.50
2N3118 5.00
2N3119 4.00
2N3134 1.15
2N3287 4.90
2N3288 4. 40
2N3309 4.85
2N3375 17.10
2N3478 2,13
2N3553 1.55
2N3553JAN 2.90
2N3632 15.50
IN3733 11,00
2N3818 5.00
2N3866 1.30
2N3866JAN 2.20
2N3866JANTX  3.80
2N3866JANTXV  4.70
2N3866AJANTXV 5,30
2N3924 3.35
2N3926 16.10
2N3927 1. 253
2N3948 I35
2N3950 25.00
2N3959 3.85
2N4012 11.00
2N4037 2,00
2N4041 14,00
IN4OT2 1.80
2N4080 4.53
IN4127 21.00
IN4416 2,25
2NG4L2T Y25
2N4428 1.85
2N4430 11,80
IN4927T 3.90
IN4YST 3.45
2N4959 2,30
ZN5016 18.40
IN5026 15.00
2N5070 18.40
2N5090 13.80
2N5108 3.45
2N5109 1.70
2N5160 3.45
2N5177 21,62
2N5179 1.04
2N5216 56,00
2N5470 75.00
2N5583 3.45
2N5589 i
2N5590 10,92
2N5591 13.80
2N5596 99.00
2N5636 12,00
2N5637 15.50
2N5641 12.42
2N5642 14.03
2N5643 25.50
2N5645 13.80
2N5646 20.70
2N5651 11.05
2N5691 18.00
2N5764 27.00
2N5836 3.45
IN5842 8.45
IN5847 19.90
2N5849 20,00
2N5913 3.25
2N5916 36.00

Toll Free Number

800-528-0180
(For orders only)

surplus,

RF TRANSISTORS

PRICE

EHEEED
2N5921
2N5922
2N5923
2N5941
2N5942
2ZN5944
2N5945
2N5946
2N5947
2N6080
2N6081
ZN6082
ZN6083
2N6084
2NB094
ZN6095
2ZNB6096
2N6097
2N6105
2ZN6136
2Nb6166
2N6267
2N6304
2N6368
2ZN6439
2N6459
2N6567
2N6603
2N6604
2N6679
2N6680
021-1

01-80703T4

35C05
102-1
103~1
103-2
104P 1
163FP1
181-3
210-2
269-1
281-1
282-1
482
564-1
698-3
703-1
704
709-2
711
733-2
798-2
3421
3683P1
3992
4164P 1
4243P1
4340P3
4387P1
7104-1
71249-2
7283-1
7536-1
71794-1
7795
PEaS—]
7796-1
1797=1
40081
40279
40280
40281
40282
40290
40292
40294

40341

RCA
RCA
RCA
RCA
RCA
RCA
RCA
RCA

RCA

$

70.00
80,00
10.00
25.00
23.00
40.00
10.35
10.00
12.00
9.20
6.00
/.00
9.00
9.50
12.00
11.00
12,00
16.10
20,70
1.00
21.85
40. 24
142,00
1,50
30.00
Stk
18,00
10. 06
13.50
13.50
44,00
80.00
15.00
65.00
15.00
28.00
28.00
28.00
18.00
10.00
15.00
10.00
18.00
15.00
30.00
i.20
25.00
15.00
15.00
4,00
11.00
4.00
15.00
25.00
28,00
15.00
25.00
15.00
28.00
18.00
27.50
28,00
10.50
37.50
30.00
10.50
15.00
15,00
24,00
36.00
5,00
10.00
4.62
10.00
20,00
2.80
13,05
2.50
21.00

“*All parts may be new oOr
and parts may be

substituted with comparable parts

if we are out of stock of an item.”

For information call: (602) 265-0731

EﬂiILb‘
ﬂﬂﬁﬂﬁ RCA 2.
40673 RCA 2 SG
40894 RCA 1.00
60247 RCA 25.00
61206 RCA 100.00
62800A RCA 60.00
62803 RCA 100.00
430414/3990RCA 50.00
3457159 RCA 20.00
3729685-2 RCA 75.00
3729701-2 RCA 50.00
3753883 RCA 50.00
615467-902 25.00
615467-903 40.00
250568 2.50
25C703 36.00
25C756A T ¢
25C781 2,80
25C1018 1.00
25C1042 24.00
25C1070 2.50
25C1216 2,50
25C1239 2.50
25C1251 24.00
25C1306 2.90
25C1307 o
25C1424 2.80
25C1600 5.00
25C1678 2,00
25C172% 32.40
25C1760 1.50
25C1909 4,00
25C1945 10.00
25C1946 40,00
25C1947 10,00
25C1970 2450
25C1974 4.00
25C2166 5.:50)
25C22 AT 32.00
25C2695 47 .00
A2X1698 POR
Ad=-12 14,45
A50-12 24.00
A209 10.00
AZ283 6. 00
AZ83B 6. 00
Alel0 19.00
AF102 2.50
AFY12 2,350
AR7115 20.00
AT41435-5 h.35
B2-8Z 10.70
B3-12 1085
B12-12 15.70
BALO204125 152,95
BF25-35 56, 25
B40-12 19,25
B70-12 55.00
BF272A 2.50
BFO&S 2.50
BFR21 2,30
BFR90 1.00
BFR91 Lt
BFR99 2,50
BFT12 2350
BFW16A 2.50
BFW17 2,50
BFW92 1 .50
BFX44 2.30
BFX48 2.50
BFX65 2.350
BFX84 2.50
BFX85 2.50
BFX86 2,30
BFX89 1.00
BFY11 2,30
BFY18 2,50
BFY19 2,50
BFY 39 2o 50

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

cMH z electronics

BLW60OCS
BLX67
BLX67C3
BLX93C3
BLY87A
BLY8BC3
BLYS89C
BLYY90
BLY92
BLYO94C
BLY351
BLY568C/CF
CZ2M70-28R
Cc25-28
C4005
CD1659
CD1899
CD1920
CD2188
CD2545
CD2664A
cn3167
CD3353
CD3435
CD3900
CM25-12
CM&40-12
CM40-28
CME50-12
CTC2001
CTC2005
CTC3005
CTC3460
DV28205
DXL1003P70
DXL2001P70
DXL2002P 70
DXL3501AP100F
EFJ4015
EFJ4017
EFJ4021
EFJ4026
EN15745
FJ9540
FSX52WF
G65739
G6H5386
GMO290A
HEP76
HEPS 3002
HEPS 3003
HEPS 3005
HEPS 3006
HEPS 3007
HEPS3010
HF8003
HFET2204
HP 35821
HP 358268
HP35826E
HP35831E
HP35832E
HP35833E
HP 35859E
HP 35866E
HXTRZ1G1
HXTR3101
HXTR5101
HXTR6104
HXTR6105
HXTR& 106
J310
J0O2000
J02001
JO4045
KD5522
KJ5522
M1106

152,85
20.00
27.90
56.90
30.00
42.00
55,00
70,00
20,00
25,00
22.00
19.00
14,00
47.00
12.00
24,00
24,00
35.00
20,00
16.00
58.00
25,00
25,00

2.50

4.95
11,40
30.00
10,00
19,90
25.00
11.34
10.00

112.00
38.00
32.00
32.00
30.006
50.00
50, 00
715.00
44,00
44,00

/.00
31.00
68.00
31.00
33.00

1,00
10.00
25.00
24.00
25.00
25,00
13575
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RF TRANSISTORS (CONTINUED)

M1107 $16.75 MRF458 $20.70 NEO2160ER $100.00 SD1009 $15.00
M1131 5.15 MRF464 25.30 NEO21350 5.30 SD1009-2 15.00
M1132 1.25 MRF466 18.97 NE13783 61.00 SDI1012 10.00
M1134 13.40 MRF472 1.50 NE21889 43.00 spipl12-3 10.00
M9116 29.10 MRF475 3.10 NE57835 2. 7/0 SD1012=-5 10.00
M9579 6.00 MRF&76 3. 16 RE64360ER-A 100.00 SD1013 10.00
M9580 e MRF&477 20,00 NE644B0 (B) 95.00 SD1013-3 10.00
M9587 71.00 MRF479 8.05 NE73436 2.50 SDl10O13-7 10.00
MO 588 5.20 MRF492 23.00 NE77362ER 100.00 sDIOL1G 15.00
M9622 5.95 MRF502 1.04 NE98260ER 100.00 sSDI1016-5 15.00
MI9623 7.95 MRF503 6,00 PRT8637 25.00 SD1018-4 13.00
MI&E24 9.95 MRF504 7.00 PT3127A 5.00  SDI018-6 13.00
MOG25 15.95 MRF509 5.00 PT31278 5.00  SDID1B-7 13,00
M9630 14,00 MRF511 10,69 PT3127C 20,00 SDIO1B-15 13.00
M3T740 27.90 MRF515 2.00 PT3127D 20.00 sp1020-5 10,00
MOT4] 27.90 MRF517 2.00 PT3127E 20.00 SDh1028 15.00
M9755 16.00 MRF525 3.45 PT3190 20.00 sD10O30 12.00
MO9780 5. 50 MRF559 1.76 PT3194 20,00 SsD1030-2 12.00
M9827 11.00 MRF587 11.00 PT3195 20.00 sp1040 5.00
MI848 35.00 MRF605 20.00 PT3537 7.80 sSDI1040-2 20.00
M9850 13.50 MRFblB 25.00 PT4166E 20.00 SDI04&0-4 10.00
M9851 20.00 MRF626 12,00 PT4176D 25.00 SD1040-6 5.00
MIB6D 8.25 MRF6238 8.65 PT4186B 5.00 SD1043 12.00
M9887 2,80 MRF629 3.45 PT4209 25.00 SDI1D43-1 10.00
M9908 6.95 MRF641 25.30 PT4209C/5645 25.00 sSD1045 3.75
MYS965 12.00 MRF644 27.60 PT4556 24.60 SD1049-=1] 2.00
MMI1 500 25.00 MRFb646 29.90 PT4570 7.50 SD1053 4.00
MM1550 10.00 MRF648 33.35 PT4577 20.00 SD1057 10,00
MM1552 50,00 MRF816 15.00 PT4590 5,00 SD1065 4,75
MM1553 20,00 MRFEB.Z3 20,00 PT4612 20.00 SD1068 15,00
MM1607 B.45 MRFE46 44,85 PT4628 20,00  sD1074-2 18.00
MMI614 10,00 MRFH92 35.:50 PT4640 20,00 SD1074=4 28,00
MM1810 15.00 MRF8Y94 46,00 PT464L2 20,00 SD1074-5 28.00
MMIB10 15.00 MRF901 3 Lead 1.00 PT5632 4,70 SD1076 18,50
MM1943 1.80  MRF90!1 4 Lead 2,00 PT5749 25.00 SD1077 4.00
MM2608 5.00  MRF902/2N6603JAN  15.00 PTHG12 25.00 SD1077-4 4.00
MM3375A 17.10  MRF902B 18,40 PT6619 20.00 SDPl077-6 4.00
MM4429 10.00  MRF904 2.30 PT6708 25.00 sD1078-6 24,00
MMBOO0O 1.15  MRF905 2.55 PT6709 25.00 sSD1080-7 7.50
MMB006 2.30 MRF911} 2.50 PT6720 25.00 sSploBO-8 6.00
MM8011 25.00 MRF965 2.55 PT8510 15.00 sSDIOBO-9 3.00
MPSU31 1.01 MRF966 3.55 PT8524 25.00 SDI0B4 B.00
MRAZO023-1.5 42.50 MRF1000MA 32.77 PT8609 25.00 sSp1087 15.00
MRF134 10.50 MRF1004M 31.05 PT8633 25,00 sDl0OBS 22.00
MRF136 16.00 MRF200! 41.74 PT8639 25.00 SDIOBS-B 22.00
MRF171 15.00 MRF2005 54.97 PTE659 25,00 Spl1089-5 15.00
MRF208 11.50 MRF5176 24,00 PT8679 25.00 SD1090 15.00
MRF212 16.10 MRFBO04 2.10 PT8708 20.00 sD1094 15.00
MRF221 10,00  MSC1720-12 225,00 PTE709 20.00  SD1095 15.00
MRF223 13.00 MSC1821-3 125.00 PT8727 29.00 SP1098-1 0. 00
MRIF224 13.50 MSC1B21-10 225.00 PT8731 25.00 sD1100 5.00
MRF227 .45 MSC2001 30,00 PTE742 19, 10 Spl1109 18,00
MRF230 2,00 MSC2010 93.00 PT&787 25.00 Sp1115=2 7.50
MRF211 10.00 MSC2223-10 245,00 PT8828 25,00 Spl115=1 7.50
MRF232 12.07 MSC2302 POR PT9700 25.00 SDl1115=7 2.10
MRF2137 3215 MSC 3000 35.00 PT9702 25.00 sDl116 5.00
MRF2 3R 13,80 MSC3001 38,00 PT9783 16.50 Splils 22.00
MRF239 17.25 MSC72002 POR PT9784 32.70 SDI11Y9 5.00
MRF245 35.65 MSC73001 POR PT9790 56.00 SD1124 50.00
MRF247 31.00 MSCB0064 35.00 PT31083 20.00 SD1132-1 15.00
MRF 304 36.00 MSC80091 10.00 PT31962 20.00 SD1132-4 12.00
MRF 306 50.00 MSCB0099 3.00 PTX6680 20.00 SD1133 9.50
MRF313 11.15 MSCB0593 POR RE3754 25.00 SD1133-1 10,00
MEF1l4 29.21 MSCBOD758 POR RE3789 25.00 SD1134-1 2.50
MRF 115 28.8B6 MSCB2001 33.00 RF35 16,00 SD1134=4 12.00
MRF316 55.43 MSCB82014 33.00 RF85 17.50 SD1134=17 12.00
MRF317 63.94  MSC82020M 130,00 RFI10 21.00 sDp1135 10.25
MRF412 18.00  MSCB2030 33.00 S50-12 23.80 spl135-3 12.00
MRF420 20,12 MSC83001 40,00 S3006 15.00 SD1136 12550
MRF42 | 25.00  MSC83003 82,00 53007 10,00 5D1136=2 12,50
MRF422 38.00 MSCB3005 70,00 53031 22.00 SD1143=1 10,00
MRF&427 17.25 MSCB3026 POR SCA3522 5.00 SD1143-3 17.00
MRF428 63.00 MSC83303 POR SCA3523 5.00 spllas 4.00
MRF433 12.07 MSCB4900 60,00 SD345 5.00 SD1145-5 15.00
MRF449/A 12,65 MT4150 14.40 SD445 5.00 spll4é 15.00
MRF450/A 14.37 MTI5126 25.00 SD1004% 15.00 SD1147 15,00
MRF452/A 17.00 MT5596(2N) 99.00 SD1007 15.00 SD1188 10.00
MRF&453/A 18.40 MT5768(2N) 95.00 SD1007-2 15.00 SD1189 24.00
MRF454/A 20.12 MT8762 25.00 SD1007-4 15.00 SD1200 1.50
MRF455/A 16.00 NED2136 2.00 SD1007-5 15.00 5$D1201-2 15.00
“All parts may be new of
soosreoiso o wrnnias JVICH| 2 electromcs
300-523-01 30 substituted with comparable parts

it we are out of stock of an item.”
For information call: (602) 265-0731

(For orders only) PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF Transistors (continued)

D202 i 10.00 501 ¥is-8 5§ 2.50 EDla%i=2 150 SEF14&ZT 5000  aniIiamiz .00 Shisdi0—=8 11.00 50 =1 Ll.Do CEFZS17 5.00
iIniIil-2 UL SO0 0% 100 in] &3l 0, ) SEFI&] &0.00 Sni3el LW SOILE =] [8, oIl S VeH 1060, 00 LEF2RI1A 3. 80
shiliz=11 £ 5% %4 ¥, 0 injail-d i s L) SRFIA3L &, Gl AR W 1 5 00 EDlaEE b M el BEIH I 1 M, G SEFIR1S 15.00

DiZlI=1% .. ¥3 =[] 30 3. ) Sl aIN1 2, 00 S 200 ) il . Crh Dl dn =2 1%.00 Shl&fl=1 o 10 FO b e D0 SEFI0T IFY .
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Relays

BNC To Banana Plug Coax Cable RG-58 36 inch or BNC to N Coax Cable RG-58 36 inch.

57.99 or 2 For 513.99 or 10 For 5$50.00

Amphenol
Part # 316-10102-8
115Vac Tvpe BNC DC teo 3 GHez.

$29.99

$H.Q9 ar E

For $15.99 or 10 For $560.00

o

COAXIAL RELAY SWITCHES SPDT

FXR FXR
Part # 300-11182 Part # 300-11173

120Vac Type BNC Same
FSN 5985-543-1850

120Vac Type BNC DC to 4 GHz.
FSN 5985-543-1225

33959 $39.99
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THE HAL CWR6850

| am a closet RTTY enthusiast. Were
you to ask, | wouid vehemently deny any
interest in things digital, but at night,
alone in my shack, | secretly tune in those
weedle-deedles as my eyes grow glassy.
I've even memorized the sound of CQ and
RYRY.

So you can imagine my excitement
when a traveling ham dropped by the of-
fice, driving an RV that sprouted antennas
of various shapes and sizes.

“I've got a complete amateur station set
up in thera,” said the visitor, “all bands, all
modes, even RTTY. Wanna see it7?"”

My heart jumped. “Oh, sure, why not?”
| replied coolly.

Inside the van was a complete ham
selup, and those wonderiul RTTY burbles
were coming out of a small grey box on
the table. A week later a Hal CWRE850

graced my operaling position.

What It Is

The Hal CWRBE50 is a complete, porta-
ble RTTY/CW transceiver. It will send and
receive Murray or ASCII at 45, 50, 57, 75,
110, and 300 baud, although an external
modem is required for 300-baud operation.
My unit came with three sets of specifica-
tions, and there is a disparity of CW rates
among them. One lists 25 to 200-wpm re-
ceive and 15 to 250-wpm send. The sec-
ond claims 3 to 40-wpm receive and 4- to
33-wpm send. In the third, it's 1- to 100
wpm receive and 4- 1o 33wpm send. In
practice, though, speeds above 60 wpm
are pretty much all the same. The unit
goes really slow (time for colfes between
characters) to really fast (unintelligible
buzzing). The CW-recelve algorithm auto-
matically tracks the incoming rate. Be-
sides all of the normal Morse numbers
and letlers, the CWRBB50 recognizes
apostrophes, colons, parentheses,
quotes, and several prosigns. Power re-
quirements are 12 volls at 1.6 Amps.

Three RTTY shifts are provided: 170,
425, and 850 Hz, Either high (2125-Hz mark)
or low (1275-Hz mark) tones may be se-
lected. The center frequency for CW re-
ception is 800 Hz.

On the front panel, push-button switch-
es (there are 24) offer easy access to the
most-used parameters such as speed,
shift, and mode. A three-position toggle
switch sets the unit Into either manual
send, manual receive, or automatic send
and receive. Four slide potentiometers
control input volume, monitor-output vol-
ume, CW transmit speed, and frequency
fine-tuning. The green-phosphar CRT dis-
plays 20 lines of 32 characters per line on
each of lour pages.

The rear panel sports eighteen jacks
and three controls. This may seem rather
a large number of things to hook up, but a
working HTTY station may be configured
using only two connections: audio input
and RTTY oulpul. The plentitude of ports
is the key to the CWREB50's flexibility.
There is literally no limit to the varying
combinations of options that may be cho-
sen—from a simple two-wire system (o a
complex full-blown RTTY gargantua. The
unit will interface with virtually any rig you
can think of.

Operation

| was relieved to discover that the
CWRGE50 is not as difficult to use as | had
first imagined. All of the switches and
jacks were a bit intimidating, but in true

EVIEW

ham fashion | set the unit up without
cracking open the manual. In about ten
minutes | had unpacked the box, hooked
up an external 12-V-dc supply, run the ap-
propriate (I hoped) cables to and from my
ICOM IC-701, and said a short prayer. Sur-
prise! It worked!

Now for the real fun. Tuning across the
20-meter RTTY subband, | was delighted
to see the Mark and Space LEDs spring to
life as | settled in on a strong CQ. | copied
the call carefully on a scrap of paper and
waited for the fellow to sign. There—now
his call, my cail. __wait! Nothing's hap-
pening! | reluctantly dug around the shack
locking for the instruction manual.

| ended up reading nearly the entire op-
eration manual. So often a manufacturer
produces a marvelous piece of equipment,
spending who knows how many thou-
sands of engineering hours, then hires a
tenth-grader {0 write the technical manual
for the thing. Or worse yet, the gear is im-
ported and the tenth-grader transiates the
manual from Japanese. Hal's instructions
were written by someone who a) knows
everything about the product and b) writes
English like a native. This is a three-star
manual.

But | digress. The no-transmit problem
was quickly rescived and | hit the bands.
This time the lights blinked, the rig keyed,
and | was in QS0O! What a pleasure. . .the
top half of the split-screen displayed
incoming text while | composed my reply
on the bottom half. Keyboard action is
smooth, and it took some serious pound-
ing to keep the transmit buffer full at 60
wpm. Occasionally, my mind would simply
lock up, and | would stare blankly at the
keys trying to find a letter. The CWRB850
would drop Into receive and the other fel-
low would think | had turned things over.
It made for some really interesting conver-
sations.

Free Advice

The big question these days, is,
“Should | buy a dedicated RTTY system or
a computer with RTTY software?’" Of
course, there is no one-size-fits-all answer,
but here is some advice to help you de-
clda:

Consider to what extent you would ke
to be involved in amateur RTTY. A serious
RTTY enthusiast will go for the dedicated
system every time. Why? Well, a unit like
the CWRB850 has been engineered for one
use: RTTY. The hardware and software will
consistently outperform a computerfinter-
face combination, particularly when con-
ditions are marginal. It's like using a UHF

transverier on your HF rig: Sure, you can
get on the air and make a few contacts,
but it just Isn't the same as using a station
designed specifically for UHF. A computer
will do the job, but after a while vou are
going to want more performance than the
machine is prepared to give,

If you are a first-time RTTYer or plan
only spotty RTTY operation, consider an
inexpensive computer teamed with a sim-
ple interface. And | mean really inexpen-
sive: You can assemble a working RTTY
station for under $40 these days. Just re-
member the price tag when the gear cop-
ies only S9 + 40-dB signals!

Finally, decide how much you are will-
ing to spend on your equipment. The Hal
CWRB850 costs $750. A home-comput-
ar-based systam that will match the
CWRE850's performance will cost quite a
bit more than that. And if you want to op-
arate HTTY mobile or portable, a computer
falls flat on its glass face. The CWRE850
is designed for just such activity. Remem-
ber—don't decide wha! to buy based on
price alone. Weigh the unit's features and
your requirements against your pocket-
bOOk.

Final Thoughts

Hal's CWRE850 does its job extremely
well. It will copy just about everything you
can hear, under conditions that send most
add-on terminal units packing. Com-
mands are simple and sensible, and the
equipment has that “feel” of quality sadly
lacking in much of today’s gear. The man-
ual is the best I've seen in a long time.

if you already are active on RTTY, con-
sider the CWRBB50 when it's time to up-
grade your equipment. If you are unsure of
which direction you want to go in assem-
bling a ATTY station, take the time to write
the folks at Hal. They are incredibly nice,
and will help you decide just what it is you
neaed to get on the air, Their address is Ha/
Communications Corp., Box 365, Urbana
IL 61801.

Perry Donham KW10
73 Staft

CES 510SA SMART PATCH

After a rather extended period of test-
Ing, | can say that the Smart Patch is quite
a device. It performs very well and | think
not only should it do quite nicely as a sim-
plex patch, but also as a repeater's auto-
patch. A look at the features will show you
what | mean.

For starters, the Smart Patch |s micro-
processor-controlled, making it an intelli-
gent device. Normally a full-duplex device,
you can disable this feature and set It up
tor half-duplex operation so it can be used
in a repeater. | didn't have a chance to test
this option since my repeater already has
an autopatch, but | think that it should per-
form quite well in that situation. It did well

CES 5710SA Smart Patch
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on a simplex frequency, using a normal
VHF two-meter FM mobile rig and an
ICOM 1C-22U in the shack.

Standard features on the Smart Patch
aiso include single-digit (* or #, for exam:
ple) or multi-digit control codes. And if the
disconnect code is sensed from your mo-
bile station, the CW ID built into this unit
will sound to let you know that you're in
range. Another feature is the ability Lo toll-
restrict, and the timeout signal is a unique
warning beep. The timeout can be enabled
or disabled with the " sign. You can also
select tone or rotary dialing, and a special
detection circuit prevents the interruption
of a call in progress. If someone tries to
interrupt it, the Smant Patch will send a
CW sequence. A touchpad-accessible
code allows full access to the phone line
for emergency calls.

The Smart Patch will act not only as a
phone patch, but also as a reverse paich.
A special CW sequence alerts you to the
presence of a call, although the intelli-
gence keeps the unit from transmitting if
it senses someone is on frequency. It
waits until the carrier drops before it
transmits.

Since this unit is meant to operate in
the full-duplex mode, transmit and receive
sampiing are buiit in. You can't detect the
sampling as the unit swings from the tele-
phone side of the conversation to the mo-
bile-transceiver side of the conversation.
The sampling rate, which is built into the
firmware—programming—of this unit, is
variable from about 150 ms to 1 second.
It's fast enough that you can use this unit
in the duplex mode. A VOX circuit moni-
tors the received telephone audio and
lengthens the sampling interval to mini-
mize any losses from slow-switching ra-
dios.

This covers the basics of the Smart
Patch. When you pop the covers of this
unit you will see |t is well made. The com-
ponents are mounted on a high-quality
printed circuit board and good construc-
tion technigues are used throughout.

In operation, the transceiver to which
this unit is connected is held in receive.
When the connect code is detected by the
Smart Patch, the base unit tranamits the
dial tone back to your mobile rig. The car-
rier will be interrupted periodically as the
base switches from receive to detect if the
mobile unit is transmitting. If the mobile
unit is transmitting during this sampling
period, the base unit will lock into recelve
and hold the phone line.

About the only thing for the mobile op-
erator to remember during all of this is
that after keying the transceiver he must
pause until the next sampling period be-
fore dialing or speaking. However, this
isn't a drawback since the sampling rate
is at least every second or quicker on
some radios.

When the mobile unit drops, the base
will resume transmitting and sampling.
And when the conversation is finished, the
disconnect code is used to disconnect the
patch.

That’s all there is to it and | found dur-
ing testing that the unit performs pretty
smoothly.

For review purposes, we Interfaced an
ICOM IC-22A with the Smart Patch. The
Smart Patch came equipped with a multi-
colored ribbon cable and connector for
the ICOM's accessory sockel. The instruc-
tion pamphiet clearly stated that only a
few simple hookups were needed to make
this unit work. However, we found this
wasn't the case.

You must not only find a place to tap 12
V dc to power this unit, but you must also
find a place to tap the push-to-talk line,
ground, and mike audio. Most are readily
available on the microphone connector.
But the discriminator audio tap required



several calls to CES before | could set it
up. | eventually used the accessory termi-
nal board for the connection and had 1o
take a jumper from there to the accessory
socket, as | did for the rest of the connec-
tions. One would think this could be done
much more simply, as there are other
units on the market which require connec-
tions to push-to-talk and transmit and re-
ceive audio, and that's all. It wasn't as
easy a job as the instructions made it ap-
pear, but once the connections were
made, it performed as advertised.

Programming this unit was handled via
DIP switches on the circuit board and it
was easy 1o handle.

The operational instructions for the
CES Smart Patch were complete and easy
to read. They assumed a degree of techni-
cal knowledge which was a welcomed
change from other instruction manuals |
have read recently, which seem to assume
that all you know how to do is plug in the
mike and power cables. In fact, some
don't even assume you know that, but
that's not the case with the CES Smart
Patch.

Overall, the CES Smart Patch is a qual-
ity instrument. At $349, you will find it a
good Investmenl.

For more information, contact Commu-
nications Electronics Specialties, Inc., PO
Box 2930, Winter Park FL 32790: (305}-645-
0474 or (B0O}327-9956.

Marc Stermn N1BLH
Framingham MA

HAMLOG—COMMODORE
SOFTWARE

Computers do certain things very well.
Storing and shuffling records around is
one of them. Even though reguirements
for keeping a logbook were reduced and
then all but eliminated in the ham shack,
almost all amateurs keep a log of some
Kind.

Paper records are cumbersome and
have a way fo getting losl, soiled, or faded.

Computers in the ham shack promise to
do away with some of these problems.

One of the many entries into the ama-
teur-radio software field is HAMLOG.
Their electronic logbook is available for
the Commaodore 64 and VIC-20 (with a min-
imum of 8K of expansion). HAMLOG is
priced at $24.95, Both programs require a
disk drive. HAMLOG comes with fourteen
pages of documaentation.

The program is contained on two disks.
More accurately, the program is on one
disk, with data stored on a second disk.
The program disk auto-runs, eliminating
the need to manually start the program.
The same procedure also keeps you from
having a look at the program itsell. HAM-
LOG is copy protected allowing no esasy
way to back up your purchase. The pro-
gram carries a 30-day warranty. After that
yOu are on your own.,

The data disk will allow you to create 700
entries or "log cards” as they are called.
Additional data disks go for $5.00 each to
registered owners only.

The overall appearance of HAMLOG is
quite nice. I displays well on the screen
and the prompls are clear. | especially
liked the “keybeep” feature. When you are
entering data, ‘a pleasant beep sounds
every time you press a key. Experts have
proven that this feature reduces the num-
ber of input errors.

There are numerous ways of storing
files using the Commodore compulters. It
would seem that just about everyone has
his own thoughts on what is the best way
to do this. HAMLOG is the first program of

this type that | have seen that uses rela-
tive disk files.

For those of you new to computing,
Commodore allows you to create three
kinds of disk files. The most common s
the program file. It is exactly what it
sounds like, though with some word pro-
cessors, text is stored as a program file. In
general, a program file is used to store a
compulter program.

The next type of commonly used file Is
called a sequential file, Generally, such a
file consists of text or numbers. It could
be a letter to Aunt Mary or a DXCC coun-
tries list. The information is stored in a se-
quential fashion, each character following
the one in front of it. Searching sequential
files can take forever.

Finally, there are random files and rela-
tive files. Both make searching the disk for
a particular piece of information much
quicker. Relative files are structured into
records. Within the records, the data is
written into fields. This is the system used
by HAMLOG. When using relative files,
the programmer predetermines how large
each racord will be and how large each
field will be within the record.

The versatility of such a filing system al-
lows you to search by any of the fields
within your log. You can select all the KHE
contacts for example, everyone named
Jim, or perhaps all the contacts you made
on your birthday. Such versatility can al-
low you to have “total recall” on the air so
you can amaze all your friends!

How about other programs? How do
they accomplish these things? Many of
them, particularly programs designed for

WHAT DO YOU THINK?

Have you recently purchased a new product that has been reviewed in 737
if you have, write and tell us what you think about it. 73 will publish your com-
ments so you can share them with other hams, as part of our continuing effort to
bring you the best in new product information and reviews. Send your thoughts
to Review Editor, 73 Magazine, Peterborough NH D3458.

the 64, load all of the data into the intermnal
memory of the computer. By doing this it
isn't necessary to use the disk drive or
tape cassette for anything but long-term
storage. Particularly due 10 the relative
slowness of the Commodore 1541 disk
drive, this method can have its advan-
tages.

One possible long-term negative effect
of using the relative file method is that the
disk drive stays active all the time you are
searching or saving data. The 1541 is not
the most durable plece of gear in the
world. That's something you might want
to consider when salecting your logging
program.

Several features of HAMLOG deserve
special mention. | liked the built-in QSL la-
bel generation routine. That wiil be a real
advantage to the active contest operator
or DXear.

Beam heading and actual distance in-
formation can be obtained for countries
around the world.

Your log can be printed to a Commo-
dore-compatible printer. In order for the
printout to fit, you must use 9'%-inch by 11-
inch paper with the tractor-feed holes re-
moved. | found that irritating since all of
the paper | normally use is only 8% inches
wide.

The authors of HAMLOG spent a lot of
time in creating a product that looks and
operates well. | think a bit more explana-
tion in the instructions of how the filing
system works would be heipful, particu-
larly to the novice user.

The Instructions do not mention this,
but it Is possible to create your own data
disks using one of several public-domaln
copy programs. You will want to do that
before making entries or you will create a
copy of an already full disk! It does take
close to thirty minutes 1o create a data
disk in this manner.

For more information, contact HAM-
LOG, PO Box 308, Englewood OH 45322

Jim Grubbs KSEI
Springfield IL

Marc |. Leavey, M.D. WA3AJR

6 Jenny Lane
Pikesville MD 21208

| wonder how many of us got into RTTY
as | did, with an overwhelming interest in
tuning in to some of the RTTY news ser-
vices. While | enjoyed my early ham RATTY
experience, | know that what impressed
the folks more than anything else was
when | would tune In to this wire service
or that bulletin and print out some current
news item.

This came (o mind the other day as | sal
listening to the space shuttle in orbit. If
you will pardon the tangent from RTTY,
this is one aspect of our hobby that truly
amazes me. Here in the Baltimore area we
are blessed by being within VHF range of
the Washington DC metropolitan area. As
a service to the amateur-radio community,
the Goddard Amateur Radio Club, located
at the Goddard Space Flight Center in
Greenbelt MD, retransmits shuttle com-
munications for each flight.

You have no idea, it you have never
done it, of the looks you can get by stroll-
ing through a siore, hand-held on the hip,
and having it blurt out, “Houston, this is
Discovery!” | will say that it gives a new
insight to the space missions, and | for

TTY LOOP

one wan! to thank WA3NAN for the ser-
vice. Although | can listen to the local link
on 147.45 MHz, those of you not in the
area can tune in as well on 3860, 7185, and

ﬂu*
— 7%
0.022

14,295 kHz. Transmission usually runs
from launch to touchdown, 8o tune in to
another goodie, only on amateur radio!
It's going to be hard to hide the sche-
matic published this month (Fig. 1), so |
guess I'd better get to that right now. | was
strolling through my local Radio Shack
the other day and | noticed a sale on a few
chips of interest to RTTYers. This month,
let's look at catalog number 276-2337, bet-
ter known as an XR-2211 phase-locked-

ne Chaip TU

XR-2211
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Fig. 1.

loop (PLL) demodulator, At five bucks (or
less on sale) for the chip and a few dollars
maore for additional components, this cer-
tainly represents one of the most econom-
ical ways to get on RTTY.

You can see that the audio signal from
the receiver is coupled through a 0.1-uF
capacitor to pin 2 of the XR-2211. The com-
ponents shown in the schematic will set
the PLL for the standard RTTY frequen-
cies of 2025 Hz and 2225 Hz, and a 300
baud transmission rate. The center fre-
quency of the PLL is determined by the
0.022-uF capacitor connected between
pins 13 and 14 and by a 20k resistor
formed by the combination of the 1Bk
fixed and 5k variable resistors connected
to pin 12. The bandwidth is defined by the
200k resistor bridging pins 12 and 11, and
another filter is formed by the 0.005-uF ca-
pacitor and 100k resistor coming from pin
8. (The 100k resistor is not marked on the
diagram.) This is only one scheme, addi-
tional information is packaged with the
chip and is also available from any num-
ber of other sources.

in summary, this looks like today's ver
sion of a simple demodulator | built back
in the late 1960s. That one used one tube
and really did little more than detect and
filter one of the two RTTY tones. | know It
cost me more (in twenty-year-old dollars)
than this one would cost and certainly did
not perform as well. | hope this answers
the guestion of where lo find a simple
starter TU.

Having said all that, | guess | would be
remiss if | failed to acknowledge a rather
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large packet of material received this
month from Dan Szymanski K3SKE and
Charles Miller K3ARN at Plantronics/Fred-
erick Electronics Corporation in Frederick
MD. They write, “After reading your ‘RTTY
Loop’ column . . .| feit it is time you finally
saw a good RTTY demodulator, not the
computer interface PLL versions with no
dynamic range or noise Immunity to
them.” The material they sent along de-
scribes ATTY demodulators that wouid
satisty the most, and | mean the most, crit-
ical RTTYer. This is no surprise, as | have
known of the excellent products produced
by Frederick Electronics for many years. |
would second the motion that, if you are
looking for a professional quality unit
(granted, at a professional price), you
might drop them a note at 7630 Hayward
Hoad, PO Box 502, Frederick MD 21701-
0502. Be sure to drop our names In your
note, okay?

Well, as | write this month's column |
am still recovering from this year's giant
Greater Baltimore Hamboree and Comput-
erfest. Sponsored by the Baltimore Ama-
teur Radio Club (which has had me as a
member for too long to think about), this
monster of an affair is traditionally held on
the rainiest weekend in March. How they
can predict the weather that far in the fu-
ture is beyond me, but they haven't
missed yet! Anyway, some photos of the
goings-on are at the drugstore now, and if
any of them are worth looking at, | will in-
clude them In the future. For the time
being, let me just say that the proliferation
of RTTY- and computer-relaled gear in our
hobby continues to grow al an unprece-
dented rate. Everything from Model 15s to
Model I's, on up to a packel-radio demon-
stration was there. Oh, belore | forget,
next year's ‘fest is on April 6, 1986, moved
a week iater because of Easter. Maybe

this will break the trend and be a sunny
Sunday. See you there!

If | might get just a tad serious for a
paragraph or so, | would like to address
those of you who have felt a need to send
certain other materials to me. Believe me,
| am quite happy with my occupation, fam-
ily, religion, where | live, and. .. well, you
get the point. Please, please, try 10 con-
tain your need to share what you may con-
sider the good news, latest break, or
whatever, | appreciate your mail, and look
forward to deriving from It a sense for
what you want to read about, but keep it
at least somehow related to this column,
Okay? Thanks.

Now, what | really have been enjoying
are the varied, and | do mean varied, com-
ments you all have been offering about
the various RTTY programs for microcom-
puter systems. | really have received com-
ments praising to the hilt the very same
program that others of you would not
touch with a ten-foot pole. | am taking
some of your comments and forwarding
them to the respective publishers for com-
ments, with the submitting amateur's
name deleted, of course. | hope thal we
will be able 1o get a handle on some of
your complaints and perhaps glean a
pearl or two of wisdom in the process. For
those of you who have nol yel acted, or
who came in late, it's still not too late to
send in infermation on the RTTY program
you are using. We've run through all of the
major microcomputer systems, so It's any-
body's game now. Just tell me what sys-
tem it's running on, the name of the
program, the publisher would be nice, and
any or all details you care to provide. What
| especially am after is why you love it (if
you do), hate it, or what you would like to
see changed. Scribble it down on a post-

card or QSL, save a few pennies postage,
and send it to me at the above address.

Speaking of mail, those of you who have
sent this or that note and encliosed a sell-
addressed, stamped envelope know that |
do answer, albeil a tad slowly sometimes.
Well, | think a new record has been sel. A
few of you have taken me up on the offer
of reaching me through CompuServe and
have received a reply within minutes of my
receiving your E-Mail, Ah, the wonder of it
all. If you want to take advantage of this
communications marvel, | normally check
the system every day or two and tend to
hang around the CoCo SIG (GO COCO) or
the Amateur Radio SIG (GO HOM-11). That
all-important user number Is 75036,2501. |
will be looking for your comments.

Yes, there still are those of you who are
asking about the summary of material
from old columns. The list remains avail-
able at the above address for a self-ad-
dressed, stamped envelope. | try to update
it every so often, so if you want the newest
version, feel free to request it even if you
have sent for one before. No problem.

| have a letter here from Leonard V. Sorg
WOMNH, who has just gotten started in
computers with a Tandy MC-10. This Is the
little wonder dubbed a “‘Micro-CoCo"
when it was introduced, but instead of the
6809 CPU of the CoCo it uses a 6803,
whose instruction set more closely resem-
bles the 8800, At any rate, Leonard wants
to put this computer onto RTTY and won-
ders how to do it. Well, | have seen noth-
ing published on putting the MC-10 onto
RTTY, and since Tandy has stopped mak-
ing the thing, | suspect that we will see lit-
tle more. | will nose around the SIG on
CompuServe (0 see whal turns up, but you
may have 1o bite the bullet and try to con-
vert some other program for your use

Leonard wants to try to do some of this in
Basic, but | am afraid that interpreted Ba-
sic Is just too slow for the task. | am send-
ing that material which | have to him; stay
tuned hera for more, as il develops.

Another Motorola devotee is Lee Toman
W3BIM in Quakertown PA. Lee is using a
computer that runs a 6802 CPU and is in-
terested in putting It on RATTY as well
Well, Lee, the 6800 code is directly trans-
latable to 6802, as far as | know, so the
élementary programs published here a
few years back should serve you well. | am
sending them along to you and hope you
do weli with the eftforts. Be sure to let us
all know, either with a note here or a call
on the air.

Hey, Bud Johnson KASUBH! | hope you
can wade through the material I've sent
you and that by now you have made some
sense out of the Model 33 you have. As
you may have realized, there is no “one
standard™ Model 33. Modifications were
frequently done to adapt a particular unit
to this or that service. | put the one | ac-
quired in service after stripping it down
and literally tracing the lines with an
ohmmeter to figure them oul. Book or no
book, it's hard work. Perhaps someone in
the Dallas area can touch bases with you,
and with the materials I've sent you in
hand and two {(or more) heads butting to-
gether, you will get the thing working. Let
me know what happens.

Looking in the hopper, | see plenty in
the months ahead: photos from the ham-
fest, another circuil—this ane for AFSK
generation, some more letters, a rundown
of the RTTY program hit parade, and all
kinds of other goodies. Don't miss it—so
many of you tell me that the first place you
turn when you gel your subscription issue
is right here: “RTTY Loop.”

£ONTESTS

Robert Baker WB2GFE
15 Windsor Dr,
Atco NJ 08004

CANADA DAY CONTEST
Starts: 0000 UTC July 1
Ends: 2400 UTC July 1

Sponsored by the Canadian Amateur

Radio Federation (CARF), the contest is
open 1o all amateurs and everybody works
everybody. Entry classes include single-
operator all bands, single-operator single
band, and multi-operator all bands. There
are also separate single-operator QRP (5
W output) classes for all bands and single
band.

Use all bands from 160 to 2 meters on

Jul 1 CARF Canada Day Contest

Jul 13-14 IARU Radiosport Championship

Jul 20-22 CQ Worldwide VHF WPX Contest

Jul 27-29 County Hunters CW Contest

Aug 3-4 ARRL UHF Contest

Aug 17-18 New Jersey QSO Party

Aug 17-18 SARTG Worldwide RTTY Contest

Aug 19-25 Spec-Com North American UHF FSTV Contest
Sep 14-15 ARRL VHF QSO Party '

Sep 14-16 Washington QSO Party

Sep 28-29 Late Summer QRP CW Activity Weekend
Oct 5-6 ARRL QSO Party—CW

Oct 12-13 Rio CW DX Contest

Oct 12-13 ARRL QSO Party—Phone

Oct 19-20 ARRL Simulated Emergency Test

Nov 2-3 ARRL Sweepstakes—CW

Nov 16-17 ARRL Sweepstakes—Phone

Dec 7-8 ARRL 160-Meter Contest

Dec 14-15 ARRAL 10-Meter Contest

CW and phone combined. All contacts
with amateur stations are valid. Stations
may be worked twice on sach band, once
on CW and once on phone. No crossmaode
contacts and no CW contacts in the
phone bands are allowed.

EXCHANGE:

Signal report, consecutive seflal num-
ber starting with 001, and province. Do not
use a separate series of numbers on each
band.

SCORING:

Score 10 points for each contact with
Canada, 4 points for contacts with others
VE® counts as Canada and one multiplier
Score 20 bonus points for each contact
with any CARF official station using the
suffix TCA or VCA. That means an official
station counts 10 points plus 20 bonus
points for a total of 30 points!

Note that an added bonus of 50 points
will be awarded this year 1o any amateur
that provides communicatlions for Parks
Canada from a national park during the
contest. A S0-point bonus will also be
awarded to any amateur who uses the
special prefixes for the National Parks
Centennial during the contest,

Multipliers are the number of Canadian
provincesiterritories worked on each
band, on each mode (13 provincesiterrito-
ries = 8 bands = 2 modes for a maximum
of 208 possible multipliers). Contacts with
stations outside Canada count for points
but not multipliars.

Provinces and territories are- VO1VO2,
VE1-NB, VE1-NS, VE1-PEl, VE2, VE3, VE4,
VES, VEG, VE7, VEB, VER, and VY1.

FREQUENCIES:

1810, 1840, 3525, 3770, 7025, 7070,
14025, 14150, 21025, 21250, 26025, 28500,

THE

GROUNDWAVE

NEWSLETTER OF THE MONTH

July's winner, The Groundwave, comes to us from the Ottawa (Ontario) Ama-
teur Radio Club (OARC). Gord VE3JMT, Ernie VESICP, Archie VE3NJY, and Kings-
ley VE3OFK pack as much information as possible into each monthly newsietter,
including ciub news, regulatory actions, and feature articles on a variety of top-
ics. A very important section acknowledges and weicomes visitlors and new
members of OARC, an item many clubs neglect.

We welcome The Groundwave to our list of award-winning publications, and
congratuiate the members of OARC on their superb eftort.

To enter your club’s newsletter in 73's Newsletter of the Monlh Contest, send
it to 73, B0 Pine Street, Peterborough NH 03458, Attn: Newsletter of the Month.
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50.040, 50.110, 144.090, 146.52. Suggest
phone on the even hours (UTC), CW on the
odd hours (UTC). Since this is a Canadian-
sponsored contest, remember to stay
within the legal frequencies for your coun-
try!

AWARDS:

Certificates will be awarded to the high-
est scorer in each category in each prov-
incefterritory, US call area, and DX coun-
try. If scores are close, second- and third-
place certificates will be awarded, Addi-
tionally, several trophies will be awarded
to some top scorers, courtesy of spon-
BOrS.

ENTRIES:

A valid entry must contain log sheets,
dupe sheets, a cover sheet showing
claimed QS0s, QSO points, a list of multi-
pliers, and a calculation of final claimed
score. Cover sheets and multiplier check-
lists are available. Entries should be
malled within one month of the contest,
with your comments to: CARF Contest,
c/lo N. Waaltho VEEVW, Box 1880, Morin-
ville, Alberta, Canada TOG 1P0.

Resuits will be published in TCA, the
Canadian amateur magazine. Nonsub-
scribers may include an SASE for a copy
of the results.

IARU RADIOSPORT
CHAMPIONSHIP
Starts: 0000 UTC July 13
Ends: 2400 UTC July 14

MNote that these rules ara from last

year's contests as updated rules were not
available In time for this column. Check
the appropriate issue of QST for any last-
minute changes.

This contest is open to all licensed am-
ateurs worldwide. The object is to contact
as many other amateurs in as many pars
of the world as possible using 1.8 through
148 MHz. Single-operator stations must
not operate more than 36 hours of the con-
test period. Operating categories include:

A) Single operator: phone-only, CW-
only, and mixed-mode sections. One per-
son performs all operating and logging
functions, Use of spotting nets is prohib-
ited. Off times must be 30 minutes mini-
mum and single-operator stations are
allowed only one transmitted signal at any
given time,

B) Multi-operator: single transmitter,
mixed mode only. Only one transmitted
signal allowed at any given time and must
remain on a band at least 10 minutes at a
time. All operators must obsarve the limits
of their operator’s license at all times. Sta-
tions may be worked once per frequency
band; crossmode, crossband, and repeat-
er QSOs do not count.

EXCHANGE:
Signal report and ITU zone.

SCORING:

Count 1 point per QS0 within your ITU
zone, 3 polnts within your continent but
different ITU zone, and five points with dif-
ferent continents. Muiltipliers are the num-
ber of ITU zones worked on each band.

| 96. CHESS OLYMPIAD

GREEK RADIO AMATEUR STATION

QSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, 80 Pine Street, Peterborough NH 03458,
Attn: QSL of the Month. Winners receive a one-year subscription (or extension) to 73. Entries

not in envelopes cannot be accepted.
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Final score is total number of QS0 points
multiplied by the sum of ITU zones worked
on each band,

ENTRIES:

All entrants are encouraged to use
forms avallable from IARU/ARRL head-
quarters. Send SASE or 1 IRC. Logs must
indicate times in UTC, bands, calls, and
compiete exchange. Mullipliers and off
times should be clearly marked in the
logs. Cross-check sheets are required if
more than 500 QS0s total are made. En-
tries must be postmarked by mid-August,
any entry received after mid-October may
not be in time to be included in the printed
results. Usual conditions of entry and dis-
qualification apply. Entries should be ad-
dressed to ARRL, 225 Main Street,
Newington CT 06111,

AWARDS:

A certificate will be awarded to the high-
scoring CW-only, phone-only, mixed-
mode, and multi-operator entrant in 2ach
ARRL section, each ITU zone, and each
DXCC country. in addition, achievement-
level awards will be issued to those mak-
ing at least 250 QS0s or having a muiti-
plier total of 50 or more. Additional awards
may be made at the discretion of each
country's |IARU society.

CQ WORLDWIDE VHF
WPX CONTEST
Starts: 0000 UTC July 20
Ends: 0000 UTC July 22

This is a brand-new event sponsored by
CQ magazine but SCORE, the Society of
Contest Operators and Radio Experiment-
ers, of Denville NJ, is the administrative
head of the contest committee. This con-
test is an international VHFIUHF compe-
tition where multipliers are prefixes and
there are eight ditferent levels of competi-
tion in each geographic area.

Details on SCORE and the contes!
ideas were presented in the February "85
issue of CQ, with possible updates to fol-
low. Be sure to check CQ for any last-min-
ute changes. If all goes well, the event is
planned to be an annual event! Anyone In-
terested In sponsoring awards can con-
tact SCORE or CQ at the addresses listed
below.

Classes of entry include: single-opera-
tor, single-band; single-operator, multi-
band; single-operator, single-band, low-
power; single-operator, multiband, low-
power; multi-operator, single-band; multi-
operator, muitiband; portable (with tem-
porary power source), and FM-only. Low
power is defined as 25 Watts PEP output
or less.

Use all authorized amateur bands and
frequencies from 6 meters through 23 cm
(50, 70, 144, 220, 432, and 12968 MHz). All
authorized modes are allowed for contest
credit, with the single exception that re-
peater contacts cannot be allowed or
counted for contest credit. Satellites are
considered repeaters!

EXCHANGE:
Consecutive serial number and callsign.

SCORING:

Multipliers are prefixes worked per
band. Score 1 point per QSO on 50, 70, or
144 MHz, 2 points per QSO on 220 and 432
MHz, 4 points per QSO on 1296 MHz Work
stations once per band, regardiess of
mode. Multiply total QS0 points times to-
tal number of prefixes worked (the sum of
the prefixes worked per band).

AWARDS:

For first-year participants, a commemao-
rative certificate will be issued to every en-

trant to celebrate the first annual VHF
WPX. Trophies to national top-scoring sta-
tions in each category. Certificates to top-
scoring stations in each call area or coun-
try where special effort is demonstrated.

ENTRIES:

Contest entries should be mailed to
SCORE, PO Box 1161, Denville NJ 07834,

or to CQ, 76 North Broadway, Hicksville
NY 11801.

CW COUNTY
HUNTERS CONTEST
Starts: 0000 UTC July 27
Ends: 0200 UTC July 29

The CW County Hunters Net invites all
amateurs to participate in this year's con-
test. All mobile and portable operation in
less active counties is welcomed and en-
couraged. Stations may be worked once
on each band, and again if the station has
changed counties. Portable or mobile sta-
tions changing counties during the con-
test may repeat contacts for QSO points.

EXCHANGE:

QS0 number, category (P for portable,
M for mobile), RST, state/provinceicoun-
try, and US county. Stations on county
lines give and receive only one QS0 num-
ber, but each county is valid for a multi-
plier for the receiving statlon.

FREQUENCIES:

3575, 7055, 14065, 21085, 28065. On 20
and 40 meters, mobile and portable sta-
tions should call CQ or QRZ below the
suggested frequencies. Fixed stations CQ

or QRZ above the suggested frequencies.

SCORING:

QS0s with fixed stations are 1 point,
QS0s with portable or mobile stations are
3 points. Multiply the sum of all QSO
points times the number of US counlies
worked. Independent cities may be
counted as any one ol their adjoining
counties in accordance with USACA rules.
Mobiles and portables calculate their
score on the basis of total contacts within
a state for the state certificate and calcu-
late their score on all operation if they
oparated from more than one state in
competition for the High Portable or High
Mobile Trophy.

AWARDS:

Certificates will be awarded in three
categornes:

P) Highest station in each state oper-
ating portable from a county which is not
its normal point of operation, when total
score exceeds 1,000 points.

F) Highest fixed or fixed-portable sta-
tion in each state, province, and country
when total score exceeds 1,000 points,

M) Highest station in each state oper-
ating mobile from 3 or more counties with
a minimum of 10 QS0s In at least each of
Jd counties.

Plaques will be awarded to the highest
maobile, portable, and fixed stations in the
USA who meet the above requirements for
certificates. Additional awards will be is-
sued where deemed appropriate.

ENTRIES:

Logs must show category, dateftime in
UTC, station worked, band, exchanges,
QSO points, location, and claimed score.
All entries with 100 or more QSOs must in-
clude a check sheet ol counties worked or
be disqualified from receiving awards. En-
close a large SASE if results are desired.
Logs must be postmarked by September
and sent to: CW County Hunters Net, cio
Jerry Burkhead NBQA, 7525 Baltic St., San
Diego CA 92111.



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

| Also DRAKE R-4C/7 Line, COLLINS 755-38/C,
and ICOM (FL44A Type)

FOX TANGO filters with center fraguencies 1o
match your sat range in bandwidths from 125Hz for
neadle-sharp CW to 8000Hz for hi-fi AM, Usa them lo
fill your optional filter spots, to replace infarior
ceramic or monolithic stock units, or to add mora |-F
filtering for super-selectivity. Most are drop-in or
plug-in type; it patch-in, all needed parts and
instructions are supplied. Get genuina FT matched-
pair filter sets (2.1 SSB andior 400 CW) for your
RE20, TS830/930 or FT-980. Or a Filter Cascading kit
for your TS430, TS520, TS 820; FT-101, 101ZD, 107,
301, 901-2; or Heath SB-104A. Or super-ize your R4-C
with our GUF-1, 2 units. All kits inciude top-rated
B-pole discrete-crystal FOX TANGO tilters. For com-
plete details and prices send a business-size SASE
marked with your rig’s Make and Model Number. To
save time, phone for information and order directly.

We accept VISA/MC or ship C.O.D. in US I

NEW FOR YAESU FT-757GT!

superior drop-in replacements for original filters. I
| Bandwidths: SSB - 2.1 KHz; CW - 500 or 250 Hz

(recommeandad]
Infroductory prices. . .. §55 each, two for $100

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

P.O. Box 15944, Dept. S
W. Palm Beach, FL 33416
L Telephone: (305) 683-9587

4 S
SATISFACTION
GUARANTEED

JAN

CRAYWSTRLS

ON

l Since
1965
Call or Write Us

for Your Crystals

Fort Myers

All Quantities
e FL 33906-6017

General Communication
== (813) 936-2397

Industry
Marine VHF
Scanners
Amateur Band
CB Standard
CB Special

Microprocessor

You'll Get

COST SAVINGS
PROMPT SERVICE
HIGH STABILITY

JAN CRYSTALS
P.O. Box 06017

VBA

=

“When You Buy, Say 73"

=

AX.25
HDLC CONVERTER

USAJIAX.25 is the AMRBRAD approved digital
format STANDARD used on amateur pack-

et radio networks.

PAC/NET board only $80.00
Assembled/Tested. NolCs.90day warranty

Package of all ICs except 2-2716

EPROMSs $80.00

PAC/NET SYSTEM

PAC/NET SYSTEM $240.00

System Tested 4.5 x 6" board complete
with all ICs and programmed EPROMS
personalized for each purchaser. Re-
quires only single 8-10 volt 2 amp power.
1 year guarantee of hardware/soft-
ware/AX.25 standard RS232 serial ASCII
at any user baud rate.RS232 HDLC for 202
modem used for AFSK or direct to RF
equipment for FSK.

CustomSystems Custom Programming

BiLL ASHB

m AND SON
K2TKN—KA20EG 201-658-3087

BOX 332 PLUCKEMIN N.J. 07978
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here is the next generation Repeater

MARK 4CR

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warnings, club news bulletins, and DX
alerts. Create unique ID and tail messages, and the
ultimate in a real speech user mailbox — only with a

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world. Only Mark 4 gives you
Message Mastermm real speech ® voice
readout of received signal strength,
deviation, and frequency error ® 4-
channel receiver voting ® clock time
announcements and function control e 7-
helical filter receiver ® extensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc.
23 Elm Park, Groveland, MA 01834 (617) 372-3442

USED EQUIPMENT |
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CADDELL
COIL CORP.

i

i
-

35 Main Streel
Poultney, VT 05764
802-287-4055

BALUNS
NEW FOR 1680 METERS!
Because you have requested it, we are now

making a 1 KW Balun for receiving and transmit-
ting on the B0 and 160 meter band. See below:

1 KW 180 M (4.1 Impedance) $15.00 ppd.
1 KW 180 M (9:1 or 1:1 Impedance)  $16.50 ppd.
FOR 3-30 MHz
OO et f, B, S0, ow 101 impadience— sedeect ol $ 250
Urewsrnsl Trarmrsgtc® 1 KWL P erpecanrs 1350
sl Trarmmsaie © WL T e Tpeciaccs 1500
Usdverns Trassgrmmies 1 il ) B 1 o | T-aaiect ores L4 00

Urenrisd Tranematen 2 W 1 81 o 1 -ssect ore 1550

NEW» « COUNTY' 64+ « NEW COUNTY' B4+ & #
COUNTY' 64 COME WITH THE POWERFUL LOGGING
FEATURES OF CONTENDER PLUS Ilwithout WAZ &
DXCC) / PLUS A SPECIAL COUNTY LOGGING
SYSTEM. THIS SYSTEM TAKES THE WORK OUT
OF COUNTY RECORD KEEPING.

OTHER LOGGING SYSTEM AVAILABLE FROM
CRUMTRONICS ARE:

CONTENDER PLUS Il.{one disk)........... $34.96

CONTENDER PLUS 1l / with USA-CA,
VHBREEDIBR) o i sie i $49.96
COUNTY'B4. (TWODISK) . ................ $34.95

USA-CA ADD ON FOR CONTENDER PLUS Il
Z2DISKI....... A SRy A e

FOR FREE FACT SHEET OR TO ORDER WRITE:

TR Dy
{ CRUMTRONICS i

SOFTWARE DIVISION .'J
P. 0. BOX 6187
FORT WAYNE, IN 48896

COD ORDERS CALL 219/745-0360 or 219/485-2718

CRUMTRONICS is our name logging Is our game
‘—1.-"-',—'!—1--‘---.—1.—1.—1.—-}—-1.--3-—-.—!—1

==Y ==Y =) == =) =) ) ) ) v e | e ) )

for Radio
Amat curs

L]

7 =

Special Report g e

Volunte S

M BACK ISSUES

PRIVA
EARTH
STATIONS

=

.

..... Sinian e ure alaete DRI O
July 1980 to Present

llllllllllllllll

$3.50 ea.

Add $1.00 per magazine for ship-
ping. 10 or more back issues add

$7.50 per order for shipping.
Write for your copy today!

73 for Radio Amateurs
Back Issue Order Dept.
80 Pine Street
Peterborough, NH 03458

“When You Buy, Say 73"

g Kantronics UTU

e B
LI ER AL

|

| TERMINAL UNIT

SEMICONDUCTORS:
MRF-208............12.00 MHW-252. ... . ....53.00
MRF-240............18.40 MHW-710-1........ 61.00
MRF-247 3480 MPSH-81...............50
MRF-309 L3380 MV2205 ...D8
MRF-422 ... ...41.40 78L0OBCP i)
MRF-454 2000 2N4401 o 75
MRF-201 1.75 2N5190 ..1.50
SBL-1 Double-Balance Mixer. ... ee...6,50

CAMBION RF CHOKES:

15 uh, .22 uh, .33 uh, 4.7 uh, 10 uh........

P.C. BOARDS FOR MOTOROLA BULLETINS

AN-762...............14.00
EB-27A ...oovioneeen 1800 ANSYI.......0000..0. 10,00
EBB3. il ®00  EBGT......... 14.00

KEMET CHIP CAPACITORS: 56 pl. 82 pf.

100 pf, 390 pf, 470 pf 50 ea
680 pl, 1000 pf... 55 ea
5600 pt, 6800 pf, .1 uf...... : 1.00 ea
33 ul ...190 ea 68 uf 3.90 ea

1.20 ea

BROADBAND TRANSFORMERS PER MOTOROLA BULLETINS: AN-762, EB-27A, EB-63
UNDERWOQOD/SEMCO METAL-CLAD MICA CAPACITORS: 5pf, 10pt, 15pf, 25pf, 30pt.
40pf, 56pf, 60pf, 68pf, 80pf, 91pf, 100pf, 200p!, 250pf, 390pf, 470pf, 1000pi

We also carry a line of VHF, UHF amplifiers and ATV equipment.
Call or write for our free catalog.

m
VISA
EEEE

Communication
Concepts Inc.

-

2648 North Aragon Ave.# Dayton, Ohio 45420#(513) 296-1411
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The Problem Solver...

The RF Wattmeter Model 81000-A from Coaxial Dynamics, Inc.
does more than provide accurate rf measurements. Testing of
transmission lines, antennas, connectors, filters and related
components can reveal unknown problems and assure
optimum equipment performance. |

The 81000-AK Wattkit features this easy-to-read RF
Wattmeter (pictured here), with its optional carrying case and

1 an array of elements and
accessories. Coaxial

g'uﬂuni:s ~
use in other manufac-
turer's Watimeters. For
more information on the
81000-A Wattmeter or any
of the complete line of
Coaxial Dynamics RF
products and OEM com-
ponenis please contact
Coaxial Dynamics, Inc.

SPECIAL ELEMENTS
AVAILABLE FOR

®0):%{/:\Il CELLULAR RADIO
DYNAMICS, INC.

15210 Industrial Parkway, Cleveland, OH 44135 » (216) 267-2233
Outside Ohio, WATS: (800} Coaxial, Telex: 580-630

See all of our products, in our booth, at the Dayton Hamvention!

oo

) 4

ONLY ONE ANTENNA
R0TATION SYSTEM ¢
RULY COMPLETEAND
SIMPLE TO INSTALL: THE

Bﬂ 10 §e DR10 System offers a compact,

single cont unit__w_ifﬁ dual scale indicator;
single, eight-wike-control cable interconnect”;
and will easily hafdle a 50 pound balanced

-

antenna afray‘andyp to 8 sq. feet of wind loag

One Rotor,  \\

W ':
".\ . 1 ’

4

_One Controller,
| One Installation

- /-‘

| —

I Call or Write for More Inf tion.
The DR10 Dugl Agrs Antenna Rotor System S Va ties St e
I A New Concept in Drive Systems 19128 Industrial Blvd.

DY/NETIC SY7STEMD Elk River, MN 55330 (USA)

%5 612-441-4303 Telex 756135
not included
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| was impressed and pleased with the
survey resulls in your May, 1985, issue. Al-
low me to add my voice to those in the am-
ateur community who feel very positive
about amateur radio,

| was licensed on May 29, 1985, through
a Novice class at a local Civil Emergency
Preparedness office. The instructors
guided our class through elements 1(A), 2,
and the code with endless patience and
understanding. | owe both K1YNO and
KATFTL my thanks and respect.

An aspect of amateur radio not covered
in depth in The ARRL Handbook that Is ex-
tremely important is the special sense of
belonging that erases barriers, makes in-
stant friends of strangers, and broadens
our understanding and enthusiasm flor
life.

As a new amateur still in the process of
building a transceiver, | haven't had the
pleasure of a QS0 on the air. But | felt that
sense of belonging in a special way during
a visit with KATHWY. | stopped at his
house after noticing the antenna farm in
the side yard. He and his wife had just re-
turned from Florida and were very busy
with unpacking. Although they had never
met! me, when | told them | was a Novice
they weicomed me into their home. | spent
an hour looking at equipment, listening to
a QS50, and talking about antennas.
KRATHWY told me he would be looking for
me on the air and to keep in touch. | came
away with a tremendous sense of pride for
the Amateur Radio Service.

| know there are those who don't look at
amateur radio as | do, but | feel they are
selling themselves and the service short.
It demands the best from each one of us
and perhaps this is its greatest treasure.

Thanks for a great magazine!

Duncan (Scott) Cameron WATMUY
Pemaquid ME

MISUSE AND ABUSE

| have a subject that | think should be
brought up, and that is the misuse and
abuse of the 10-meter band. I've only been
licensed about 6 months, but | have no-
ticed a dramatic increase in the number of
intruders on this band. The intruders that |
have noticed popping up seem to be car
services and CBers.

| thought that 10 meters was allocated
Just to hams, not unlicensed persons!
Even though I'm new, | have only come
across a few other amateurs that care
enough to monitor and take notes of such
activity. It aggravates me aven more when
contests are going on and no one can
copy anything! Has anyone else thought
of taking action against these intruders? |
guess not, or | would have read or heard
something on the matter. Why do | sense
that everyone Is Ignoring 10 meters? Even
It the propagation isn't great most of the
time, it's still a band that is allocated to us
amateurs.

Let's all pay more attention to what
goes on when this band isn't active. You
will be very surprised at what goes on
there! Let's not sit around and watch 10
meters turn into another Citizens Band.
Remember, we might have to go through
what we had to do to keep the 220-MHz

“When You Buy, Say 73"

ETTERS

band. | hope some of you give this some
thought.

Billy Oggeri KA2VXYIAG
Queens NY

NEW BLOOD

As a relatively new subscriber to 73, |
guess it's time | sal down and said how
much | enjoy the magazine. In a time when
most hams, it seems, would rather buy the

latest state-of-the-art equipment, it is
great o see 73 packed with so many
“how-t0” ideas every month. This is the
reason | buy 73.

Looking back through my collection of
magazines (dating back to the late forties)
you can see ham radio drift slowly from
the days when stations were either home-
brew or at least kits, to the present, when
it seems so many hams can’t even soider
properly. With articies in 73 on how to
build your own RTTY and SSTV interfaces,
| hope to see this trend reversed. With to-
day's children being computer-literate in
grade school, this may be one way that we
can attract new blood into what would ap-

pear to be a dying breed.
Garth Carman
Canada

SCOPE SPECTACULAR

o1 PRECISION

e CEronic .--:'_-::_' E::_,-l[_‘..r!':l{-r;'

® mHenfal

Re: “Ishmod's Journal"

OK, you did It again, didn't you? Two
times in a row? Come on, now! | am dying
of curiosity—what in heck did ever hap-
pen to those guys? Do you ever think we
will find out?

Patrick Chirington
Lakewood OH

Patrick—Spenser Whipple, Jr. was un-
fortunately out of town when we last
called, but we do have a letter from him
regarding ishmod and the journal. Actual-
ly, we have hall of the letter. The other
half has mysteriously vanished. Spen-
ser claims that he has discovered the

Continued on page 226
FLUKE
2 1Al

IO, 11V,

® Leasing

|@HITACH! PORTABLE OSCILLOSCOPES|

Model V-212

Model V-1050F

MODEL ¥-212

X10 probes).

MODEL v-222

MODEL v-422
DC to 40 MHz,

other features same as V-222 (w/two X1/X10 probes)

MODEL ¥-1050F

(w/two X10 probes)

MODEL ¥-650

{witwo X10 probes)

RAG also carries a full line of RF and microwave test equipment.

DC to 20 MHz. 1 mV/div, Dual Trace
Features 6" Rectangular CRT
Full 2 year parts and labor warranty (w/two

DC to 20 MHz, 1 mV/dw, Dual Trace. D.C. offset for
DMM Output, Verticle Mode Trigger
8" CRT (w/two X1/X10 probes).

DC to 100 MHz, .5 mV/div, Quad Trace, Delayed
Sweep, Full T.V. Triggernng, alternate time base

DC 1o 60 MHz, ' mVW/div, iriple trace, delayed sweep,
Full T.V. Triggering. variable trigger hold-off

$461.00

$536.00

$694.00

$1276.00

$956.00

I CALL US TOLL FREE

1-800-732-3457

IN CALIFORNIA TOLL FREE

1-800-272-4225
RAG ELECTRONICS, INC. / 21418 Parthenia Street / Canoga Park. CA 21304 / 1-818-998-6500

B Masier Charge
B VISA B COD

B Monay Ordar
B Chech

COD s asirs [ reguired 25% deposill  over § 100000

ADD FOR SHIPPING AND INSURANCE I

PO S28000. .. ..., $4.50
£251.00 1o 880000 .. .. $6.50
$501.00 to BTS000 ... .. - S850
$751.00 o 81000, ..... . 212560

.......... . B15.00

73 for Radio Amateurs * July, 1985 87




73

NTERNATIONAL

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re-
ports from our foreign correspon-
dents, we present the latest
news in DX, contests, and events,
as well as keep you abreast of
the technical achievements of
hams in other countries.

If you would like to contribute
to your country’'s column, write
to your country’s correspondent
or to 73 Magazine, Pine Street,
Peterborough NH 03458, USA,
Attn: Perry Donham KW10.

AUSTRALIA

J. E. Joyce VK3YJ
44 Wren Sireet
Alton 3018
Victoria

Auslralia

Kirsti Jenkins-Smith VKSNL
PO Box 90

Norfolk Isfand

Ausftralia, 2899

AMATEUR RADIO
AN OFFSHOOT OF CB

This appears to be the belief at our local
library. | recently decided to rejoin the li-
brary, with the view that | would be able to
get background information for the col-
umns for 73 International.”

Deciding to look up amateur radio, |
found that the index card stated: “Ama-
teur Radio—see Citizens Band Radio.”
“What?!" said |, in a voice loud enough to
cause the lady librarlan to leave her desk
to ask, “May | help you Sir?"” with the em-
phasis on “Sir'!!

After explaining my requirements, | got
a quick now-you-see-it, now-you-don't tour
of the electronics section. We don't ex-
actly iive out in the sticks, being only 8
miles from the center of Melbourne, with a
well-appointed library that is supposed to
be representative of modern trends—with
computers for general use, elc., but even
the computer file of amateur radio re-
ferred you back to Citizens Band Radio.

Vowing to come back when my embar-
rassment subsided, | bid her good-bye and
retreated from the library with my tail be-
tween my legs—as the saying goes.

Gathering up enough courage, | again
visited the local library the next weekend
to find out what was avalilable with regard
to amateur radio. The following list proved
somewhat of a letdown to me:

Modemn Radio Servicing—Chirardi (1935)
Practical Communications—Nilson (1943)
Radio Engineering—Sandeman (1949)
Wireless for Beginners —Boltz (1964)
Teach Yourself Radio— Gibson (1968)
VHF Projects for Amateur & Experiment-
er—Wayne Green (1972)

Radio Amateurs’ Handbook—1882 Edi-
tion.

As you can see by the above list, there's
not much help to the budding amateur,
apart from the latter couple of books,

There were guite a few books on servic-
ing and operating procedure on CB, but
the main information was of pre-1970 vin-
tage, showing the lack of promotion we in
the amateur service give in our local area.

| wonder what your local library has in
the way of Information on amateur radio?

STOLEN EQUIPMENT

There has been, of late, an upsurge in
the theft of amateur gear in VK, with some
amateurs getting their whole shack
cleaned out. One of the unlucky losses |
have heard about was by the chap who,
having saved up for 18 months to buy a
new transceiver, traveied down from the
country to the city to buy an FT-1012ZD at
a discounted price.

After buying the set and placing it in his
car, he decided to buy a packel ol ciga-
rettes from the shop next door. Only going
to be away 2 minutes at the most, he
failed to lock the car. You guessed il; no
rig on his return. When last heard, he was
having “in depth discussions' with his in-
surance company, re a replacement,

To try to alleviate the problem of tracing
stolen equipment, the Federal Branch of
the WIA has now started keeping a list of
all amateur-radio gear stolen, Australia-
wide, with the view that there might be
some organized interstate trafficking in
stolen equipment. This centralized listing
also will make it easier to trace the origi-
nal owners. The WIA's nationally-distrib-
uted magazine, Amateur Radio, is also
going 1o publish a monthly list of all ama-
teur gear stolen, with serial number list-
ings and easily-distinguishable markings.

THIRD-PARTY TRAFFIC

Third-party traffic agreements are being
finalized by the Department of Communi-
cations with Venezuela, Honduras, and
Liberia. This will bring to five the number
of countries with which Australian radio
amateurs can directly exchange third-
party messages. America and Canada
weare the first to reach third-parly agree-
ments with Australia.

Following requests from the WIA, fur-
ther negotiations are continuing with an-
other 30 countries to obtain further such
agreements.

AUSTRALIAN TRAFFIC NETWORK

International third-party traffic ex-
changes between ATN and the National
Traffic System of the US and Canada have
taken place over the International Assis-
tance and Traffic Network at 1130 UTC on
14.303 MHz daily, over the four-year pe-
riod, 1881-1084. Due to poor propagation
over a three-month period, two new net-
works are now carrying this traffic—etfec-
tive January of this year.

The international Morse-code section of
the ATN is daily at 0700 UTC on 7.037 MHz
= QRM; the international phone section
of the ATN Is daily except Sundays, 0800
UTC between 7.225 and 7.300 MHZ

Several operators in Canada and the US
pass traffic using RTTY, AMTOR, FEC, or
packet. If you wish more information,
check into the national phone section of
the ATN daily at 1030 UTC, 3570 MHz =
QRM.

VKSX—CHRISTMAS ISLAND INFO

Many people keep asking on air if there
is any activity from VK3X. Well, as of this
writing there are five amateurs on the is-
land, They are Craig VKXW, Ron VKOXA,
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Charles VK9AB (limited license, meaning
6 meters and above), Dane VKSXD, and
Ron VKS9XJ. There also has been Lance
VK3IXG checking into the 14.220 net at
0600 UTC on odd occasions. Steve VKSXB
had a two-week DXpedition to Christmas
Island during late Marchiearly April. His
QSL info is via home call VKGIR

Although the signals are down at the
present time due to poor antenna systems
and band conditions, the near future
should see beller antennas erected and
more operalions from this much-wanted
DX location.

de VK3YJ

NORFOLK ISLAND

MNorfolk Island has been variously de-
scribed as “only fit for angels and ea-
gles,” “a thousand miles from nowhere,”
and similar terms to indicate its isolation
and inaccessibllity.

All this was true in the old days—also
referred to as the “days of biocod.” Norfolk
Isiand was then a maximum security
penal colony. The prisoners being heild
here were those considered too danger-
ous, too unruly, 100 villainous to be held in
mainland Australia. This was the end of
the line, one step away from the gallows.
From here there was no escape.

This era of Norfolk Island's history is
full of tales of mutiny, revolt, murder, re-
venge, executions, lashings, and curses.
Especially tha curses. On the south side
of the island lles Kingston, with the prison
ruins and officers’ quarters, military bar-
racks and stores still lining the road now
known as Quality Row. Even today what Is
left of the prison compounds multely
echos the depraved officers’ shouts and
the prisoners’ cries and curses.

Some of the buildings from this era are
still in use. The Commissariat’'s Store has
become All Saints Church and the Military
Barracks house the Administration of-
fices. Several of the officers’' quarters are
now in use as private homes.

Kingston abounds with ghost stories.
People who value their sanity do not, for
instance, work overtime in the Administra-
tion offices. White faces have been
“seen” slaring out of windows on many
occaslons. There |s the sound of foot-
steps, a chair creaks as if someone just
sat down, doors quietly open and shut, . .
there is the creeping sensation of the un-
known watching you.

This part of the island has not changed

over the years. No shops or other commer-

cial development has been allowed. The
area is a big outdoor museumn with au-
thentic atmosphere among the stone
walls. We walk on convict-built roads, sit
on the convict-built seawall looking out
over the endless blue empty ocean where
only the surf breaking on the coral reef re-
lieves the monotony.

Ships seldom lay their courses close to
Norfolk Island. In that respect, it is still too
far away from anywhere. But a small
freighter calls in every six weeks or so,
bringing supplies. The island has no har-
bor, so the freighter lies at anchor and Is
unicaded by lighters. Time is of the es-
sence when "the ship's in." If the seas be-
come rough, unloading has to be
abandoned.

Such was the only communication Nor-
tolk Island enjoyed with the ocutside world
until 1902 when the Pacific Cable Board's
siation was opened. Norfolk became an
important link in the Pacific cable system.
From Vancouver, the cable came via Fan-
ning Island and Fiji to Norfolk where it di-
vided, one arm extending to Queensiand,
Australia, and the other to Auckiand, New
Zealand. The Island thus had a telegraph
link to the outside world.

With modern technology came the clos-
ing of this station, at the end of 1962, to be

replaced by a radio link. To begin with,
this also was striclly for telegrams, but as
time went on the radio link developed to
serve overseas lelephone calls as well—
more often matters of sheer frustration
than anything else.

Angeis and eagles had become a thing
of the past. The airstrip built during Worid
War Il effectively opened up Norfolk Is-
land to more earthbound creatures like
tourisis and new settlers. With the influx
ol peopie from 1960s and onwards, proper
communication facllities became an im-
portant issue. But it was not until 1984
that things changed for the better. The
huge ANZCAN cable now connecting Aus-
tralia, New Zealand, and Canada also
takes in Norfolk Island. The “cable sta-
tion" is again a reality.

We now enjoy direct-dialing overseas
telephone, telex, and facsimile facilities.
This year could see the introduction of
satellite TV. Plans for a satellite which has
Norfolk Isiand in its footprint are set down
for August

And while all this 1985 technology and
tourist-related hustie and bustie takes
place in the interior of the island, Kingston
rests calmly, a solemn monument to Nor-
folk Island’s “days of biocod,” enveloped in
a mist of salty spray blowing inshore from
the breaking surf.

de VKSNL

INDIA

Miss R. Subha

3 Thiru-Vi-Ka Road
Post Box 725
Madras 600 006
india

The import of several hundred Yaesu,
Kenwood, and ICOM hand-helds into this
country has highlighted the need for re-
peaters in the large cities—Bombay, New
Delhi, Madras, and Calcutta—where the
concrete jungle reduces the range of the
hand-helds to less than a mile. Most of
these hand-helds are either hibernating or
are being used as base stations with root-
top ground-plane antennas. Some are
used in automobile, bicycle, and walking
maobile modes.

The owners of these hand-heids now
see cClearly the need for a repeater on one
of the tall buidings. Tall buildings are
aplenly—but where are the repeaters?
Mast of the local societies have discussed
this issue at length and members have
pledged the equivalent of ten to twenty
dollars (US) each for the purchase of a re-
peater, but the discussions have always
ended upon how to get an affordable re-
peater.

There is one logical source for Indian
hams: Look to the West for the gold mine
of used and retired repeaters. The move
towards microprocessor-controlled re-
peaters in the US obviously results in a
number of old, simple, common-access re-
peaters being retired. What happens to
these repeaters? We asked a number of
visiting US hams, most recently, Bill Ec-
cles KE4VT, and the answer was always,
“I have to ask my local repeater group.”

We now bring this question direct to the
readers of 73. If you have a used 2-meter
repeater to give away or to sell, please
consider offering it to The Federation of
Amateur Radio Societies of India, 3 Thiru-
Vi-Ka Road, Post Box 725, Madras 600 006,
India. The FARSI Prasident, M. V. Chau-
han VU2MV, will coordinate the import



and deployment of any repeaters thal may
be offered.

If you are responding, please send brief
specs and mention the price. The buyer
will have to apply to the government of In-
dia for a walver of customs duty based
upon this offer. Please be clear about
what is included—especially the du-
plexer. If it can be shipped by surface
mail, will you please include an estimate
of the malling costs? An estimate of the
air freight may be included as an option.
Thank you!

JAPAN

Roy Waite WPQN
Tomigaya Grand-301, 2-19-5 Tomigaya
Shibuya-Ku
Tokyo 151
Japan
VISITING JAPAN?

if you are a ham and are contempilating
a visit to Japan, there is a ham-radio club
that you should know about. It is called
TIARA, or Tokyo International Amateur
Radio Associlation. We meet on the last
Friday of each month at St. Alban's
Church here in Tokyo. Let me tell you
briefly about TIARA, what we do, have
done, and hope to do in the future.

TIARA was founded in June, 1971, by
two English and two American hams; |
was one of the Americans. Prior to that
time, the only foreign-affiliated amateur-
radio club in Japan (to my knowledge) was
FEARL, or Far East Amateur Radio League,
which is a military-affiliated organization.
Nothing wrong with that, of course, but we
non-military types living in Tokyo do not
have easy access to the military bases,
which are located at some distance out-
side of town. In any event, we put our ham
heads together and decided to form a club
for foreigners, by foreigners, of foreigners.
(Not an original thought by any means.)

But what about the Japanese hams?
The pros and cons of thal were kicked
around. One man worried that since the
ham population in Tokyo is so huge we'd
soon be overrun if we opened our doors to
Japanese hams, and the club would lose
its “foreign” llavor, we would have de-
feated the original purpose. Others rea-
soned that ham radio Is not an exclusive
fraternity and its true spirit is best ex-
pressed by borrowing a cliche: everyone,
regardiess of race, nationality, color, sex,
creed. . !

So we began on that note, and in fact
were not overrun by Japaness hams; in-
stead, we found many new fine Japanese
friends, many of whom are still staunch
TIARA members to this day. Of course, we
found the other kind, too, Including some
Americans whom we fell were so obnox-
ious that we swiftly announced that our
membership rolls were temporarily closed
when they approached us to join. (Forgive
us, Lord!)

At present, the president of TIARA Is
Joe Speroni AHOANH1ZDJ. Under Joe's
guidance, TIARA has greatly expanded
the number of members, installed a re-
peater station in one of the highest spots
in Tokyo, and has done a lot of work with
the Japanese Ministry of Telecommunica-
tions and Post to help get the reciprocal
agreement put into effect (which, so far,
has not been completed).

Some of our accomplishments:
® We helped get a group of young men
on the air from a hospital for muscular

dystrophy patients, arranging for manu-
facturers to donate equipment, and help-
ing to put the antennas up.
® We helped get the Maryknoll Sisters on
the air, as well,
® Bill Stenson NA2Y/JR1YGP, one of our
vice-presidents, established a non-profit-
making school for budding hams, and has
graduated many, many new hams and
brought them into our ranks.
® We publish a monthly newsietter
called simply TIARA Bulletin, edited by
Ms. Pat Degeest NJ7R.
® We have an annual Field Day here on
the first weekend in August.
® Las| year we had our own booth at the
Hamfest (a mini-Dayton Hamfest) in Au-
gust, and are planning the same this year.
For the future, we are looking forward to
reciprocal operation instead of club-sta-
tion operation as we have at present. Also
planned are bigger and better Field Days.
If you're going to be in Tokyo eitheras a
resident or traveler, drop us a line at
TIARA, PO Box 118, Akasaka, Tokyo 107-
91, Japan. Or, after you get here, call our
secretary, Keith Wilkinson ZL2BJR, whose
telephone number Is 0462-28-5367. We'd
be delighted to have you join us either as
a new member or as a visitor.

LIBERIA

Brother Donard Steffes, C.S.C.
EL2AL/WBBHFY

Brothers of the Holy Cross

St. Patrick High School

PO Box 1005

Monrovia

Republic of Liberia

AMATEUR RADIO IN LIBERIA

Liberia has a new repeater!

Getting a new repeater would not make
headlines in many countries but it is real
headline news here, For years, and it is
probably more than a dozen, there has
been one repeater In Liberia. It boasts of a
tower on top of a mountain which rises
majestically to a height of at least twelve
hundred feet. It was set up and main-
tained by a small group of German ama-
teurs who found themselves on the staff
of the Bong Mines Iron Ore Company. The
company was named after Bong County,
Liberia, In which it is located.

The Bong Mines area is located some
forty miles out of Monrovia. With reason-
able equipment and a good antenna, the
repeater serves the Monrovia community
very well, and with better equipment it can
reach some of the outlying areas. Dr. Mun-
son ELSG, who has written for this column
on at least two occasions, was able to ac-
cess the Bong Mines repeater from a dis-
tance of more than a hundred miles. He
built a 14-element yagi and drove it at
about forty Watts. On good days, Dr. Mun-
son was able to communicate with Mon-
rovia Q5 from his QTH aimost at the box-
der of Sierra Leone.

In 1977, Walcott Benjamin EL2BA, who
was president of the Liberia Radio Ama-
teur Association at the time, went to a
meeting of the International Amateur Ra-
dio Unlon. He went as a representative of
the local association. In his conversations
with the delegates from the German Ama-
teur Radio Socilety, he suggested that they
consider the possibility of contributing a
two-meter repeater to Liberia. Correspon-
dence has been carried on during these

intervening years. There were many dif-
ficulties to be worked out, but the effort

went on on both sides and now, in 1985,
we have the repeater. It is new. It is in-
stalled. And. .. It works.

At the present time the arrangement is
temporary. It has an excellent location
and a very good antenna. It responds to a
one-Watt HT from anywhere in the greater-
Monrovia area. It is battery powered with
a voltage-controlied charger keeping the
batteries at full charge. The location will
not be changed but it will have to be given
a new frequency.

The plan Is to make this repeater "talk"
to the Bong Mines repeater and in turn to
make it “listen" to the Bong Mines repeat-
er and then tell us what it is saying. For-
tunately, we have a number of amateurs in
our assoclation who are able to handle
technical problems of this nature. Fortu-
nately, also, we have another little repeat-
er, about ten Watts, which can be used as
a link between the other two.

The Monrovia repeater will transmit at
145.050 and receive at 145.650. It will be
connected by wire to the little repeater
which will transmit to Bong Mines at
145,100 and receive signals from there at
145.700, which will then be transmitted to
the Monrovia area at 145.050. In the mean-
time, the Bong Mines repeater operates as
it always has, receiving at 145100 and
transmitting at 145.700. When all this |s
working according to the projected plan,
we will have HT communication all over
this part of Liberia.

The situation in Liberia is somewhat
unigue. We really need to have everyone
on the same repeater in order to achleve
the kind of communication that we need.
We never have the problem of the repeater
being crowded. Iin the past, it has been
next to impossible to contact anyone dur-
ing the working day, and even at other
times one could not contact another ama-
teur unless the other person happened to
be at home. With this new HT capabillity it
will be a simple matter to carry the little
radio along and be available at the other
times during the day.

NEW ZEALAND

D. J. (Des) Chapman ZL2VR
459 Kennedy Road

Napier

New Zealand

| have been reading with intarest
through 73 editorials and columns about
the issues on the “no-code license™ pro-
posals and their subsequent demise on
ARAL's recommendation. It causes me
and other ZLs to chuckle! Here in ZL-land
we have had a no-code license since 1862.
In fact, soon some of the original “T" call
hams (as we colloqulally term our Grade
Ill amateurs because originally their call-
signs were prefixed by the letter “T" after
the District ID, e.g., ZL2TDB) will become
eligible for membership in the Oid Timers
Club (25 years an amateur). A proportion
of these Grade Il amateurs are interested
only in VHFIUHFISHF experimentation,
development, and operation. They have no
desire to progress to the higher grades of
license. There are also some who don't
wish to learn Morse code, a requirement
to progress to the higher grades of I
cense.

To obtain an Amateur Operators Certif-
icate, Grade lll (no code), the candidate is
required to pass an examination contain-
ing written papers on the elementary prin-
clples of electricity, radio communication

techniques, the adjustment of a typical
amateur station, and the Radio Regula-
tions as they are applicabie to the Ama-
teur Service. The Grade lil license antitles
the amateur to operate 27.12 MHz, 51.00-
53.00 MHz, and all bands 144 MHz and
above.

To progress in the hobby, the amateur
musi pass a Morse-code test, sending and
receiving at twelve words per minute for
three minutes. A pass in this test entitles
the amateur to the Grade |l certificate, and
operation on these additional bands:
1800-1950 kHz, 3500-3900 kHz, 28.0-29.7
MH2, and 50.00-50.15 MHz.

To obtain a Grade | license, the Grade ||
amateur must have operated for at least
one year in that grade and had not less
than 50 contacts on frequencies below 50
MHz. In addition to this qualification, the
amateur must show by a further Morse
test that he/she is still able to send and
receive at 12 wpm.

The no-code license in New Zealand
has not had any detrimental effect on the
hobby; in fact, in the 22 years we have had
the Grade lll licenses, the numbers have
grown to include some very dedicated and
technically-proficient VHFUHF/SHF mem-
bers who are the leaders in the ZL VHF,
elc., developments, as the next paragraph
indicates. So go to it, amateurs in the US,
support Wayne and the others who have
plugged for the no-code license; it is a way
of harmlessly Introducing more to the
hobby.

THE AUCKLAND-WELLINGTON
LINK SYSTEM

For the past two years, interested ama-
teurs have been investigating the possibil-
ity of a VHF/UHF link system between the
two main cities of the North Island of ZL,
Auckland and Waellington, a distance of
about 500 km, line of sight. The system
will be introduced very soon. The link will
consist of UHF broadband system with an
intermediate repeater site at about the
halfway point sited on Mt. Egmont on the
west coast of North Island. The link will
provide up to twelve 3.4-kHz-wide voice-
frequency channels for use as simplex
and repeater links, Initially between Auck-
land and Wellington but later to be ex-
tended as the need arises to other North
Island areas and South Island.

Why do we in ZL want the system? The
reason for, and the uses to which it may
ultimately be put, are many. The technical
challenge presented by the concept of re-
peater linking is exciting, and will extend
the knowledge and expertise of those in-
volved. As the link expands, then too will
other NZART branches involve interested
techniclans to extend their expertise and
knowledge accordingly.

The applications are many. The first
phase of the system will see two UHF re-
peaters, one in Auckland and one in Wel-
lington, linked on a permanent basis. This
first application will, it is hoped, stimulate
further Interest In UHF generally and in-
crease the activity on the 70-cm band. Ex-
tensions of the link to other UHF repeaters
could see a network of linked UHF repeat-
ers around the country, providing reliable
24-hour communications. This has ob-
vious applications for AREC (Radio Emer-
gency Communications) and Civil Defense
emeargency communication as a supple-
ment to the existing HF links. If the level
of activity increases as a result of this fa-
cllity, a more complex linking/switching
system may have to be introduced.

Other applications include a monthly
Official Broadcast, special applications
such as packet radio, HF DX information,
AMSAT information, and a host of others,
provided one has the time to look for
them. The interest in AMSAT has in-
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George England ZL2LT in his wheelchair,
shortly before his death.

creased to the point where a weekly AM-
SAT news and net is necessary to keep
the growing number of amataur satsllite
users suitably informed.

In order to cater to the interesis of
those amateurs who will never want to op-
erate on the bands above 2m, an addition
already planned is a scanning-type trans-
celver at both ends of the link, with one
channel being used to tie the two trans-
ceivera together. Normal operation of the
transceivers would be in the scan mode,
listening to all the local 2m repeaters in
range of the site. To use the link, an ama-
teur would generate a specific tone se-
quence either on a frequency directly into
the scanning transcelver or via his local
repeater, the output of which would be
heard by the scanner.

This would be recognized by the scan-
ning receiver as an access code and it
would respond with a short tone burst in
acknowledgement. On receipt of the ac-
knowledge tone, the amateur could then
transmit a further series of command
tones which would be passed along the
link to the scanning transceiver at the
other end. These tones would cause the
scanning transceiver to switch to the re-
molie repeater selected so the originating
amateur could hold a QSO of say three
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L to R, Jos ZL2BAO, Jack Carrell ZL2AWZ, Fio KUTF, and Irv KUTE—when Flo and Irv

were visiting Jack in February, 1564.

minutes duration after which the link
would time out, releasing the equipment.
The Wellington-Mt. Egmont link will be
1258.15 MHz/1288.15 MHz and the ML. Eg-
mont-Auckland link, 1258.5MHz/1289.5
MHz, both ends being accessed on 70 cm.

SILENT KEYS

Recently, two very well known amateurs
from your correspondent’s area |oined the
ranks of the Silent Keys, and as they both
wera well known on the amateur bands in
ZL and overseas, | felt each warranted a
paragraph or two in this column.

Jack Carrell ZLZAWZ became a Silent
Key in January this year. Jack was known
to his many amateur friends overseas for
his willingness to help where needed and
his hospltality; he hosted many overseas
amateur visitors from W, VE, VK, JA, and
many other countries in his home at Has-
tings. (See photo.)

Jack was for many years one of the
main MCs of the New Zealand County
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VHF repeater R3, 100 feet high, on Nogueira Hill, near Braganca. (Photo by ARN)
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Hunters Net held daily on the HF frequen-
cies, and was instrumental in obtaining
their NZ Counties Award for many over-
seas amateurs. First licensed in October,
1957, as ZL2AWLZ, Jack obtained his high-
frequency permit in March, 1958. He was
associated with the Scout movement as a
JOTA station on many occasions, and
was a member of the Masonic lodge. He
was awarded a plaque by the County
Hunters in 1982 In recognition of his ser-
vices to the county hunters of North Amer-
ica. Jack's son, Mark, a recent visitor to
California after attending the Police Olym-
pics, hopes to sit and pass the amaleur
examination this yeaar and then to apply
for his late father's calisign.

George England ZL2LT, better known as
2 London Tokyo, aged 38 years, aiso be-
came a Silent Key in January this year
(see photo), George was probably one of
the most physically-handicapped ama-
teurs in the world. He suffered from mus-
cular dystrophy from birth which got
progressively worse as he matured. He
was completely paralyzed from the shoul-
ders down, being able only to move his
head. He was confined to a wheelchalr,
and since 1872 was a resident at the Pu-
keora Home for the disabled at Walpuku-
rau.

George was licensed by special permit
for RT only as a Grade || operator in June,
1966, and was granted HF privileges In
1968. He operated his wheelchair, ama-
teur rigs, and an electric typewriter with a
stick attached to a headband centered on
his forehead. He kept his log on the elec-

tric typewriter, in duplicate, on teleprinter
paper; one copy he kept, the olther was
senl to his mother and QSL Manager, Vi
ZL2BGK. He was an intelligent, witty ham,
who liked the ladies, his beer, and ama-
teur radio. He had a phenomenal memory
and a great sense of humor, and was al-
ways ready to pass a QTC for anyone at
anytime. His voice will be sadly missed
from the HF and VHF bands. George
would be well known 0 many overseas
amateurs, as he was very active on the HF
bands from 1968 to 1972 when he lived in
Wellington, and since 1972 when he
moved to Waipukurau.

TipBIT

Have you ever traveled 10,000 miles to
attend a Field Day Contest? Don Fisher
VE3ESEZLOAHH from Toronto, Ontario,
Canada did just that in February this year.
Don was vacationing in New Zealand with
his wife, and he arranged his itinerary so
that he was visiting Lee ZL2AL in Has-
tings over the weakand that the ZL Field
Day Contest was held. Don joined the Na-
pler Branch team on the banks of the Tu-
taekuri River and, in his words “had a
ball.” He helped the Branch 25 team to vic-
tory in the ZL2 District contest, and they
axpect to be aboul 3rd overall in ZL. After
the Field Day weekend was over, Don and
his wife continued their camper-van holi-
day towards Auckland and his departure
home to Toronto.

Don is involved in Fleld Day organizing
In his home QTH, so his help was invalua-
ble during the weekend, He had his wife
take a photo of the Branch tollet (merci-
fully not shown—Eds.) 1o show his Toron-
to ham friends how ZL Field Days provide
“home comfort.”

PORTUGAL

Luis Miguel de Sousa CT4UE
PO Box 32

S. Joao do Estoril 2765
Partugal

Here we go to introduce you to another
ham association and its activities along
the year. ARN (Assoclacao de Radioama-
dores do Nordeste). This club was found-
ed on the 27th of January, 1984.

Situated in a town known as Braganca,
it has a lot of enthusiasts ready for hard
work. At this time of writing, it has 60 reg-

Inaugural day for the repeater, with some EA operators aiso there. (Photo by ARN)
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The AEA Model CP-1 Computer Patch has earned a solid reputation for being the best
overall interface value on the market today. We at AEA have now reaffirmed what our
competitors already know; for the money, the CP-1 cannot be beat! That is why we have
chosen to leave the popular CP-1 in our product line and to introduce new computer in-
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MICROPATCH™ MODEL MP-1

The new AEA model MP-1 Micropatch represents the best features and performance
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is in a totally different performance class than competitive units that often have only a
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e 75 to 1000 Hz Variable Receive Shift Range

* Normal and Reverse FSK Outputs

* Input AGC

e Direct Coupled Automatic Threshold Control
* Front Panel Squelch

* Discriminator Style Tuning Indicator

* Current Loop Option

¢ Built-in Monitor Speaker

* Baud Rate Switch

* Improved AM Detector

Brings you the
Breakthrough!

Advanced Electronic Applications, Inc.
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istered members, most of them licensed
hams with their own callsigns.

For those preparing a tour next sum-
mer, Braganca |s right in the north, in the
province of Tras-os-Montes (over the
mountains). The name of this province re-
fiects the mountainous character of the
region. It |s adjacent to the Spanish bor-
der. This remote northeast corner of Por-
tugal was the home of Portugal's last
royal house, the House of Braganca.

Currently, the ARN is preparing rules for
a permanent award, and as soon as we
have more detalls on this we will print
them at once. (Award hunters, don't give
up!)

Up there, just on the top of Nogueira
Hill, there is a VHF repeater (R3), a 100
foot tower, and all the other components
that we usually have in a good repealer.
The station itsell is situated about 1,350
meters from sea level.

On Inaugural day, June of 1984, a lunch
took place to celebrate the event, and
among others, several Spanish hams were
in attendance (a few EA operators do be-
long to ARN).

ARN projects for the future include:

® a technical public library especially for
the young and newcomers

® a new ham station for its headquarters
® a VHFIUHF repeater to improve any
emergency traffic in the northern part and
neighboring areas

® aworking group to establish some sort
of cooperation with the local scouts for
Jamboree On The Air activities in the fu-
ture.

For additional information concerning
this association, write to ARN, PO Box 34,
Braganca 5300, Portugal.

QRM STRONGER THAN EVER

It is so common to hear whistles, steady
carriers, and all sort of gremlins on the
bands today when we are talking 10 some-
one. Let me tell you, sometimes | don't
really know where good sense and respect
for others have gone. Fortunately, we have
exceptions. (Thanks to that, I'm still ac-
tive.) Recently | was in a net and got sick
from the things | heard. For heaven's sake,
guys, don't do that, and never in a middie
of the net operation. Be gentleman, and
we will have a decent hobby.

| still remember when | was 14 years old
and recelved my first license. | was just
tuning up the rig with all that fourteen-
year-old enthusiasm when a big shout
came from my father: “What the hell are
you doing, son? Have you checked out the
frequency? Never do that again, or you will
be in trouble with me! You got it?”

Twelve years have gone by, but I still re-

Would someone please help me find a
schematic and instruction manual for the
General Radio Impedance Bridge type
1650-A7 | will gladly pay any cost incurred.

Torgny Karisson SM7CFQ
Sandormsvagen T

S-260 41 Nyhamnslage
Sweden

| sorely need a functioning Califone AV-
25 or equivalent, or just the circuit board,
mike, jack panel, and battery door.

J. Spencer Thomton
Box E 142902
Jackson M| 48204

member this Important rule: Always ask,
“ig this frequency in use?"

VENEZUELA

Luls E. Suarez QA4KO/YVS
Apartado 66994

Caracas 1061-A

Venezuela

This month's column is devoted to call
area 4 (Circulto 4) in this country. It is com-
posed of the states of Carabobo, Aragua,
and Cojedes, all located in the northern-
central side of the country, facing the Ca-
ribbean Sea.

Cojedes State

The capital city of the state is San Car-
los. It was founded by the Capuchin friars
in 1678 and named for the saint who had
been the Cardinal San Carlos of Austria.
The city is situated in the midst of a boom-
ing region of ranching and rice, com, sesa-
me, cotton, and tobacco growing. The
most highlighted city spot is the road-rac-
ing track, buiit on the northern outskirts in
1970, with seating capacity for 20,000
fans. Each March, San Carlos becomes,
briefly, the center of the motorcycling
world, when the trials and first race of the
World Championship Series are run. The
track's 2700 meters and seven curves are
used also for international formula car
races. But beliave me, it gels terribly hot,
with temperatures around 40 degrees cen-
tigrade, some 100 degrees Fahrenheit!

Carabobo State

Carabobo Is by far the most flourishing
industrial state in Venezuela. Its capital is
Valencia. The site was selected during De-
cember, 1553, because it was a good
place to raise cattle. The founder, Captain
Vicente Diaz, bought animals in Margarita
Isiand and drove them to Valencia in a
&month trip. At that time, most pecople
moved away from the coast to escape
trom marauders and pirates, but Valencia
was not far enough to discourage attacks.
In the next 400 years, Valencia was at-
tacked many times,

in 1801, Valencia had a population of
6,548 people, and even the cities in the vi-
cinity, Maracay and La Victoria, were both
larger. Then, on March 26, 1812, at seven
minutes past four, an earthquake siruck
and turned Valencia, Barquisimeto, Tru-
jillo, and Merida into ruins. Ten thousand
people died in Caracas, and all but three
houses were destroyed In La Guaira, the

AM HELP

| need a copy of a manual for a military-
type rf signal generator, model TS-510A/U.

Brian lehl KASMQE

4213 N. Ridgeway
Chicago IL 80618

Are there any Timex-Sinclair computer
magazines or newsletters still being pub-
lished? If so, what are their addresses?
I'm also looking for a list which will give
the “civilian’” numbers for military VT
tubes.

Gary Payne KESCZ
1347 Dakota
Fresno CA 93704
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port located 25 kilometers north from Ca-
racas.

These calamities were followed by the
battles of independence. It was near Va-
lencia where the battle of Carabobo took
place (June 24, 1821). There is a monu-
ment in that place that well deserves a
visit. It is the most beautiful monument |
have ever seen in South America and
maybe represents not only the Battle of
Carabobo but the independence of all
Latin American countries as well

The impressive monument in bronze
and stone Is located on the site of the bat-
tie itself and extends down a long formal
avenue. A scale model at the information
booth can be studied before you begin
your walk. There you learn how the Span-
ish troops of General Miguel de la Torre
faced the carefully-coordinated regiments
under the command of Simon Bolivar, the
lancers of Jose Antonio Paez, and the Brit-
ish Legion. The battle which followed is
still studied in military schools as a mas-
terpiece of strategy. 1000 soldiers died in
an hour, Including most of the officers of
the British Legion. The most remembered
death was that of Li. Pedro Camejo,
named Negro Primero (Number One
Black), who rode up to General Paez at the
height of the battle to cry: “My General, |
have come to say good-bye, for I'm dead,”
and fell lifeless at his feel.

Visitors can see a 12-minute fragment
of history in a Diorama cubicle with 22
minutes of explanation of the battle, with
an electronic scale mode! in the Mirador,
from which the pancrama encompasses
the whole battiefield. There is a lot of
walking since the Mirador is 1 kilometer
from the monument. Ten soldiers in the
red uniforms of the times stand at atten-
tion, flanking the Tomb of the Unknown
Soldier. There is a changing of the guard
every two hours. If you ever come to Ven-
ezuela, don't forget a visit to this piace.

It is noteworthy that Valencia was the
country’s capital three times, the last from
1859 to 1860. This did not mean the
eclipse of the city. The first electricity
plant in South America was erected here
in 1876, and Valencia claims to be the first
city on the continent to have had electric
streetlights. There were no amateur-radio
stations at that time, otherwise they also
would have had the privilege to run on
power supplies instead of batteries.

Aragua State

Aragua State is located to the east of
Carabobo. It Is the central agricultural
zone (also radio call area §). Its capital Is
situated on the northern shore of Lake
Valencia and Is just an hour car trip from
Caracas. There are a number of national
and recreational parks, of which the lake
of Zuata is, to me, a particularly nice
place. | have had the pleasure of flying
a radio-controlled Catalina PBY modal
there, and believe me, | will never forgel
that day. After some 8 minutes of the first
flight, | maneuvered the plane into an ap-
proach to land in a perfect smooth turn
and dive, into the wind: the usual proce-
dure: throttle back to half thrust, flaps
down to 25 degrees. The plane came very
easy and | throttled back to near idle when
it was about 1 meter above the lake sur-
tace: it's a heavy ship and some speed is
necessary for landing. The slightly nose-
up attitude was near perfect. Suddenly,
engine number two quit, causing the ship
o swerve 1o one side and to plunge into
the lake surface. The beautiful 2-engine
Catalina, crashed and slowly sank. | lost 5
months of hard work, two motors, radio,
batteries, and a beautiful PBY during the
first and only six-minute flight.

-

On the way back to Caracas | even for-
got to turn on the 2-meter radio, for | was
trying to figure out just what happened. It
was not pllot error, this time. . .

At the time of the Spanish conguest, the
valley belonged to Cacique Maracay and
his Aragua Indian tribe, Around the middie
of the 16th century, a settlement began
to grow here. The city of Maracay since
then has become a city of high rises. It
has six institutions of high learning and
hundreds of factories located in its five in-
dustrial zones. Although it has more than
400,000 inhabitants, Maracay is still called
the Garden City of Venezuela, as it has
more square meters of green area than
any other city in this country.

All the area of Circuito 4 is surrounded
by mountains, so there are many repeater
sites around here. The most notable are
Pico Platilion, El Cafe, and El Socorro. Pla-
tillon is the best repeater site in Vene-
zuela. It is very high and is located facing
the plains to the south of the mountains.
From this mountain you may link half of
the country.

During the visit of Pope John Paul I|, the
Radio Club of Valencia commemorated
that event with a special operation, using
call 4AM4SS during the period January 26-
28. You may send QSL cards to PO Box
510, Valencia. The prefix 4M is used only
for special events such as the operation
from the Angel Fall, this past year, using
the call AMSARV/S. The operation from the
waterfall was organized by the Asociacion
de Radloaficionados de Venezuela.

MAPS

Yes, | still like maps. City maps (not sou-
venir or tourist maps). If you would like a
map of Caracas, just send me your city
map. (Sorry, | have too many from some
cities.) | have not recelved any maps from
Europe! | will appreciate very much maps
from Juneau, Honolulu, Sioux Falls {(South
Dakota), Tokyo, Moscow, Peking, Amman
(perhaps King Hussein JY1 s reading this
column!), Cairo, and specially Lima (Ohio)
and Peru (Indiana). But any city is wel
come. | wish to mention that some guys
send more than one map. | really appreci-
aie this, but | can only send just the map
of Caracas in return.

A CASE OF PIRATING

Yesterday, February 14, at around 0200
UTC. | was tuning the 20-meter band. As
expected, propagation was really bad and
| heard just a couple of weak stations from
Argentina. Then | heard the call of
OA4BLY calling a station in Panama. Then
he moved a little and called the station in
Argentina | heard a minute before. The Pe-
ruvian station signed OA4BLY/MM and
said he was sailing off the coast of Colom-
bia heading to Panama, thus in the Pa-
gific. His signal was S-9 plus 30 dB at my
FRG-7700 and with a short indoor vertical
collapsible antenna. No QSB, and also |
heard some noise (n the transmission
background.

The guy at the speaker was no doubt
Peruvian, for the accent was typical, But
he was not sailing, I'm sure. In fact his
transmission origin was, no doubt, not far
from my QTH to the east of Caracas. | be-
came so upset about this hoax that |
switched off the radio and grabbed the
Calibook. No OA4BLY. Also checked the
Amateur Radio Guide of the Peruvian Ra-
dio Club and found no OA4BLY, Probably
I'm wrong and he is legally licensed in
Peru, but for sure he was not sailing off
the Colombian shores. | feel very bad
about this, and also feel very angry when |
recelve QSL cards at my address in Peru
for a QSO | never did, for I'm residing in
Venezuela for the 12 years.
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So YouWant To Try

Something New? How ’Bout The
AEA Packet Breakthrough!

Because:

You want to recreate the thrill of your first ham contact!

You'd like to learn something new!

You want to send error-free messages on HF/VHF/Satellite in spite of
QRM!

Frequency in use? No problem!! Jump right in and transmit!!

No VHF line-of-sight path to Joe? Again, no problem! Digipeat through
other stations to Joe!

Joe’'s not there? Store a message at his station!

RTTY is too slow? “Packet away" at up to 1200 baud or more.

q

In Packet Radio, your station is a radio, a computer terminal, and a
TNC (Terminal Node Controller, hopefully the AEA PKT-1). You type
and the TNC sends short bursts (packets) of two-tone modulation
called AFSK. The other station decodes them and displays them on
his monitor screen. He then sends to you.

There is a lot of activity—local clubs, voice nets, mailboxes/bulletin /:EA Packet Radio \\
bagrds, links hgtween bands, long range (digi)repeaters and chained RAM length is 2000
digipeaters, voice nets, search/rescue and emergency work, newslgt- cmd: connect to N7ML via KB7G. K6RFK
ters, satellite communications, technical development of new equip- L
ment and software, etc. 220 MHz will be very important to packet ra- m,“d‘ GCONNECTED TO N7ML
dio. Help us populate it and “Save the Band™!! We need your help and Hi Mike - have you seen the great new AEA
participation. PKT-1?
YES JOHN - LOOKS GOOD K
i A Bye Mike sk
Packet radio is: cmd: ***DISCONNECTED
cmd: !

Standardized—your station can talk to any other packet station.

Popular—fast growth over the last year to about 2000 stations in the U.S.

Multi-frequency—10.147, 14.103, 145.832, Oscar 10, 145.01 (and other local 2M frequencies) are being used now.

Public Service—traffic handling, search and rescue, public events, emergency service.

Multimode—conventional radio, meteor scatter, but no EME/moonbounce yet (will you be first?).

Simple—you control the PKT-1 by typing 5-6 simple one- to four-letter command words on the terminal or computer. Several of
them are shown in the above monitor screen simulation, which shows a connect via digipeaters, and an interchange between

two stations.

It's easy to get going. You probably already have the radio, and the computer or terminal. You'll need to operate your computer
in RS232C mode using ""communications terminal’ software that is free or cheap. We can usually furnish information on what
to use for popular computers. The rest of the software is resident in the PKT-1 (you will need to buy a PKT-1). And you need a MIC
connector to connect to the (furnished) radio cable you'll plug into your radio MIC jack. And “"BRAAP,"” you're on the air with

“Packet Racket."

You're likely aware of Packet Radio already. If not, read WB4GXD's
three excellent tutorial articles in the Sept. and Oct. ‘83 and Jan. "84 is- AEA INC., r.0. BOX C-2160, LYNNWOOD, WA 98036
sues of 73. Clip the coupon below, and we'll send articles, a reading OK AEA, send packet information to:

bibliography, product literature on our PKT-1 Packet Controller, an-
swers to commonly asked questions about packet radio, lists of pack-
et clubs in your area, sample packet newsletters from the ARRL and | Street
clubs, AEA dealer locations, packet videotape and audio cassette City, State__
loan info, voice net info on HF/VHF where you can listen and ask ques-

Name _ Date

tions, a blow-by-blow description of how easy it is to get started, a free | ZIP Calime at l

AEA Packet Lapel Button, AND WE'LL PUT YOU ON OUR PACKET

MAIL LIST to ensure you'll gEt further ma”lﬂﬂE”I Advancod ElEclrnnic App“catinns’ In,C.
P.0O. BOX C-2160 » LYNNWOOD, WA 98036

See your favorite AEA dealer, clip and send the coupon, or call John (206) 775-7373 » TELEX: 152571 AEA INTL

SN\ S\ S\ o\ [\ o\ [N\ [N\ foNtfi\ [N\ S\ fifi

Gates, N7BTI (the AEA Packetman) at (206) 775-7373.
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Culver City CA

Jun's Electronics, 3919 Sepulveda Bivd.,
Culver City CA 90230, 300-8003. Trades
46.3-1886 San Diego, 827-5732 (Reno NV).

Fontana CA

Complete lines ICOM, DenTron, Ten-
Tec, Mirage, Cubic, Lunar, over 4000
cian, experimenter. Also CB radio, land-
mobile. Fontana Electronics, 5628 Sierra
Ave., Fontana CA 92335, §22-7710.

San Jose CA
Bay area’s newest amateur radio store.
New & used amateur radio sales & ser-
vice. We feature Kenwood, 1COM,
Azden, Yaesu, Ten-Tec, Santec & many
more. Shaver Radio, Inc,, 1775A 5. Win-

chester Blvd,, Campbell CA 95008,
370-6665.

New Castle DE

Factory Authorized Dealer! Yaesu,
ICOM, Ten-Tec, KDK, Kenwood, AEA,
Kantronics, Santec. Full line of acces
sories. No sales tax in Delaware. One mile
off 1-95. Delaware Amateur Supply, 71
Meadow Road, New Castle DE 19720,
J28-TT28,

Preston ID

Ros WB7BYZ has the largest stock of am-
ateur gear in the Intermountain West and
the best prices. Call me for all your ham
needs. Ross Distributing, 78 So. State,
Preston 1D 83263, 852-0630.

DEALER
DIRECTORY

Littleton MA

The reliable ham store serving NE. Full
line of ICOM & Kenwood. Yaesu HTSs,
Drake, Daiwa, B&W accessories. Curtis
& Trac keyers. Larsen, Hustler, Telex/
Hy-Gain products. Mirage amps., Astron
P.S., Alpha Delta protectors, ARRL &
Kantronics instruction aids. Whistler
radar detectors. Full line of coax fittings.
TEL—COM Electronic Communica-
tions, 675 Great Rd. (Rt. 119), Littleton
MA 01460, 456-3400/3040.

Derry NH
Serving the ham commumity with new
and wed equipment. We stock and ser-
vice most major lines: AEA, Astron,
Azden, B&W, Cushcraft, Hy-Gain,
Hustler, ICOM, Kenwood, KLM, Lar-
sen, Mirage, Mosley: books, rotors, cable
and connectors, Business hours 9-7 Man-
day through Thursday, and 9-5 Friday
and Saturday. Rivendell Electronics, B

Londonderry Road, Derry NH 03038;
434-5371.

Albany, New York
UPSTATE NEW YORK

Kenwood, ICOM. Ten-Tec. Belden,
Cushcraft, Larsen, Hustler, ARRL, Hy-
Cain, B&W, MF], Mirage. New and used
equipment. Serving the amateur commu-
nity since 1942, Adirondack Electronics,
Inc., 1991 Central Avenue, Albany NY
12205, 456-0203 (one mile west of North-
way exit 2W),

= ——

Columbus OH

The biggest and best ham store in the
Midwest leaturing Kenwood and other
quality products with working displays.
We sl only the best. Authorized Ken-
wood service. Universal Amateur Radio,
Inc., 1280 Aida Dr.. Reyvnoldsburg (Co-
lumbus) OH 43068, 566-4267.

DEALERS

Your company name and message can
contain up to 25 words for as little as $150
yearly (prepaid), or $15 per month (pre-
paid quarterly). No mention of mail-
order business or area code permitted.
Directory text and payment must reach us
60 days in advance of publication. For ex-
ample, advertising for the October '85
issue must be in our hands by August 1st.
Mail to 73 Magazine, Peterborough NH
03458. ATTN: Nancy Ciampa.

94 73 for Radio Amateurs = July, 1985

_pFIOPAGATIDN

Jim Gray W1XU
73 Staff
EASTERN UNITED STATES TO:
GMT: o0 02 Da O O 10 12 14 1 B W0 322
ALASKA 20 | 20
ARGENTINA 20 120 | 20 | 40 200 0115115115115
AUSTRALIA 20120120 40] 40| 20
CANAL ZONE 15| 40 | 40 | 40 | 40| 40 1slislitsl1oho
ENGLAND 40l &0 20| 20| 20| 20 | 20 |20
HA WAL 20 Al 20
INDILA
JAPAN 20 | 20
ME XICO 15| 40| 40| 40 | 40! &0 1511511 10 1l
PHILIPPINES 20
FUERTD RICD 15 1 &0 | &0 | &0 sot] 50 15 5115410 M0
SOUTH AFRICA s | 40 200] 20
U.sSSA 20| 20 20
WEST COAST 20 | w0 | 40| so'] s0Y 20 20
CENTRAL UNITED STATES TO
ALASKA 20 | 20 20 | 20
AAGENTINA 15 20 120 ] 40 201 20 15115115
AUSTRALIA 15| 20| 20 20| 40l 40 20 20
CANAL ZONE 151201 20 | 20 sl so 200201 151 15 | 15% 10
ENGLAND 20 | 40 20 | 20 20 | 20 | 20*
HAWAILI I51 151201 20| 20 40| 20| 20
INDHA
LAP AN 20 | 20 20 | 2
MEXICO ts|z20l 20l 20l st do 20l 26115 Lis |19l 10
FHILIFFINES 20 | 20 20 ] 2
pueRTOomico |15 | 20|20 20 Jaodjso 20 ) 20) 45 us Lis*l 1o
SOUTH AFRICA
US55 A | 0 3
UNITED STATES TO:
ALASKA 2010 20 a0
ARGENTINA 15|20 ]| 20| 40 | &40 20 | 20 15115
AUSTHALIA 20| 20| 20 | 20 | 40| 401 20 15:113
CANAL ZONE 5 1715 | 20 :nl s0ll &0 2120115 5115
ENGLAND 20 20 | 2 20
HAWAII 201 151 15| 20 | 20 | 20} 4aH] 40 | 20 20.120
INDI& a0 20
JAPAN £0 | 20 20
MEXICD 15| 151201 20t] 20" 40 20120 115 b1s |15
PHILIPFINES 20 i i
ruentomco | 15| 15] 20| 20¥] ac'] s0 20 | 20 15 |15 |15
SOUTH AFRICA z
USSRA _
EAST COAST 20 | 20 | 20 | 4ol] 40] 40 20
1 = Possible 80-meter openings.
* = Check next higher band.
G = Good, F = Fair, P=Poor.
| .
| JULY
SUM MO o bl WED SEd . o FF o _BAT
P - S - S i owity L N
| G F| G G| G| G
; G G-F F F-P F. F-G G
| G-F| F| F-G| F-pP P P P-F
Fe] 1B v Q] Bt R T iE
o TR T | I
‘ glif==lal “af =" 5 ‘




wants to call home,
AEA/Advanced Electronic Applications h h b
.......................... it
ot saninss i v AN (B IR P € PUSnNESsS one vuLLon.
Amateur Electronic Supply ....... 48, 49
Barker & Willlamson . ............. .39
Barry Electronics .................. 33
Bill AShby & 80N ......o0civisnoanss 83
Rty NG < 2 4l o 1 1 el e S 95, 96
CMC Communications . . ......couenas 59 e
CaddellCollCorp........cvvenunnnns 85 e
CeCo Communications ., ........... 23 £ THE CES M’CROD’ALER
ChargeeRIte .. . ..o eamiias e 43 [ i
Coaxial Dynamics .................. 86 ¥ e 2] d{gzts per memory
Communications Concepts, Inc....... 85 j s
Communications Specialists, Inc. ..... B IO HLLHIbEI' autﬂdxai
ComputerTrader . . ................. 59 20 dlgu‘_‘ last number redial
ConnectSystems, Inc. .............. 17
IUIREONIED ;i s s vs s e e s e e 85 Field begrammabfe ANI
datal g . ....ccoccersvanassesssnsaldl
Dick Smith Electronics.............. 13
DyneticSystems . ......cocicvcivnsn 86
I 01 SH [T 2 R e Rt e g e 13
Electronic Systems Consultants, Inc.
.................................. 32
Engineering Consulting . ........c.... 33
FairRadioSales ................... 69
Falcon Communications ............ 85 @
Fox-Tango Corp. ......covsncasacsas 83
GLBElecronics .......c.ccic:ca5a00 23
GroveEnterprises . ... .............. 36 Communications Electronics Specialties, Inc.
:-l;-THEEISW"* INC. ....cvvvrnnrennnns gg P.O. Box 2930, Winter Park, Florida 32790
1 ey o S RN . :
Ham Radio Outlet .. .......oeuueunn.. 1 Telephone: (303) 645-0474
TheHam Station ..... ivaliaiesaving 84
HartronlCa, NY o vv e o v et ale s s 70 Or call toll-free (800) 327-9956 ext. 272 (Orders Only Please)
ICOM America, Inc........... Cov. I, 11
Indianapolis Hamfest . . .............564
AP R T R ey W S S 83
John J. Meshna, Jr.Co., Inc. ......... 71
KBNTONICE . ..cccccnsannensnsnns 83, 85
PEEWDDE & oo enooes imatries 5, Cov. IV
Larsen Antennas . .. ....covecaicnsns 29
MFJ ENterprises .......cooevvuveses 15 ‘ ALCON
MHzElectronics ...........c.u-.- 73-T7
Maggiore Electronic Laboratory ... ... 59 < COMMUNICATIONS
Merrimac Satellite. ...... .o iansy 60 j
Micro Control Specialties ,..........84
Microlog Corporation . ..............28 AFTER A LONG INVESTIGATION AND EVALUATION, EVERETT L. GRACEY, FORMER
DO NRIL » 1o = =< <y 2 CO-OWNER OF MIRAGE COMMUNICATIONS, HAS JOINED FORCES WITH FALCON.
National Comm.Group .............47
Nemal Electronics ............... .59 A FEW FEATURES: MOSFET POWER AMPLIFIERS
P.C. Electronics.......... e ensees s = - ; .
Phillips-Tech Electronics ............60 " A O0E ENAE MERC N AP Come Rimges asTipulans) - .- <Pt VL S PR
R 37 * Alkmode MOSFET Mobile/Bese/Repeater Amplifiers
RAG EIECtronics ........c.oovevennn. 87 ¢ "Real” Repeater Amplifiers (nof the add-on type) MOSFET REPEATER
Radio Amateur Callbook, Inc. ........ 29 * Uptional Plug-in Receiver Preamplifiers (not everyoné AMPLIFIERS
Ramsey Electronics ................ 72 needs a receiver preamplifier)
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What To
Look Forin A
Phone Patch

The best way to decide
what patch is right for vou
is to first decide what a
patch should do. A patch
should:

¢ Give complete control to
the maobile, allowing full
break in operation.

e Not interfere with the
normal operation of your
base station. It should
not require you to con-
nect and disconnect cab-
les (or flip switches!)
every time you wish to
use your radio as a nor-
mal base station.

* Not depend on volume or
squelch settings of your
radio. It should work the
same regardless of what
you do with these con-
trols.

¢ You should be able to
hear your base station
speaker with the patch
installed. Remember, vou
have a base station be-
cause there are mobiles.
ONE OF THEM MIGHT
NEED HELPF.

¢ The patch should have
standard features at
no extra cost. These
should include program-
mable toll restrict (dip
switches), tone or rotary
dialing, programmable
patch and activity
timers, and front panel
indicators of channel and
patch status.

ONLY SMART PATCH
HAS ALL OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable

Personal Phone
Patch. . .

¢ Without an expensive
repeater,

* Using any FM tranceiver
as a base station.

* The secret is a SIMPLEX

autopaich, The SMART
PATCH.

SMART PATCH
Is Easy To Install

To install SMART PATCH,
connect the multicolored
computer style ribbon cable
to mic audio, receiver
discriminator, PTT, and
power. A modular phone
cord is provided for con-
nection to your ]1ImnE SUS-

tem. Sound simple? ...
ITI1S!

With CES 510SA Simplex
Autopatch, there’'s no waiting
for VOX circuits to drop.
Simply key your transmitter
to take control.

SMART PATCH is all you need to turn your base station into a per-
sonal autopatch. SMART PATCH uses the only operating system
that gives the mobile complete control. Full break-in capability al-
lows the mobile user to actually interrupt the telephone party.
SMART PATCH does not interfere with the normal use of your base
station. SMART PATCH works well with any FM transceiver and pro-
vides switch selectable tone or rotary dialing, toll restrict,
programmable control codes, CW ID and much more.

To Take CONTROL with Smart Patch
— Call 800-327-9956 Ext. 101 today.

| i F e vy |
S 41 21| &= Bz Lram,

®

Communications Electronics Specialties, Inc.
P.O. Box 2930, Winter Park, Florida 32790
Telephone: (305) 645-0474  Or call toll-free (800)327-9956

How To Use
SMART PATCH

Placing a call is simple.
Send vour access code
from vour mobile (exam-
ple: *73). This brings up
the Patch and vou will
hear dial tone transmitted
from your base station.
Since SMART PATCH is
checking about once per
second to see if you want
to dial, all vou have to do
is key vyour transmitter,
then dial the phone num-
ber. You will now hear
the phone ring and some-
one answer. Since the en-
hanced control system of
SMART PATCH is con-
stantly checking to see if
you wish to talk, you need
to simply key your trans-
mitter and then talk.
That's right, you simply
key your transmitter to
interrupt the phone line.
The base station auto-
matically stops transmit-
ting after vou key your
mic. SMART PATCH does
not require any special
tone equipment to control
your base station. It sam-
ples very high frequency
noise present at your
receivers discriminator to
determine if a mobile is
present. No words or sylla-
bles are ever lost.

SMART PATCH
Is All You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.

Use SMART PATCH for:

* Mobile (or remote base)
to phone line via Simplex
base. (see fig 1.)

¢ Mobile to Maobile via in-
terconnected base sta-
tions for extended range.

(see fig. 2.)

* Telephone line to mobile
(or remote base),

* SMART PATCH uses
SIMPLEX BASE STA-
TION EQUIPMENT. Use
vour ordinary base sta-
tion. SMART PATCH
does this without inter-
lering with the norma:
use of vour radio.

WARRANTY?
YES, 180 days of warran-
ty protection. You simply
can't go wrong.
An FCC type accepted
coupler is available for

SMART PATCH.



YAESU

You won't find a 45-watt, 2-meter
FM mobile rig that's built smaller than
the Yaesu F[-2Z/0RH.

Nor will you find a dual-band FM
mobile that offers the crossband

apability found in the

:'._i'-"ﬂi._iﬂ-ff'f'i f'.-_G|._, gie

25-watt Yaesu FT-2700RH

It shouldn't be surprising. We've
been coming up with a lot of inno-
vative concepts lately.

The FT-20RH measures just
2 x 6 x 7 inches. Conveniently fitting
its high-power punch into many
small spaces of your car. Places where
other 45-watt mobiles just won't fit

The FT-200RH is small too
Smaller than other dual-banders. But
with one big difference: a "DUP"
button. Push it, and you're operating
full duplex, 2 meters on one VIO,
440 MHz on the other Each at 25
watts. So you can simultaneously

Presenting two small cases
for a lot of mobile power.
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ransmit and receive in true teie-
phone style.

Once installed, you'll find the
FT-20RH and the FT-200RH equally
simple to operate. Just turn the rig
on, dial up a frequency, select offset or
duplex sphit, and you re on the air.

tach rig gives you 10 memories
for storing your favorite frequencies.
Dual VFO capability. A clean, unclut-
tered LCD display for easy readout

2-meter and 440 MHz operating
frequencies.

Also, tone encode and encode
decode capability is programmable
from the front panel, using an optional
plug-in board

S0 when you need a lot of power
In a compact mobile radio, discover
Yaesu's FI-2/0RH and FT-2Z00RH.
Theres nothing else like them on
the road

Push-button jumps through the band
in 1 MHz steps. Band scanning with
programmable upper and lower limits.

And priority channel operation.

You don't even have to take your
eyes off the road to determine your
operating frequency and memory
channel. An optional voice synthesizer
announces them both at the push
of a button on the microphone. The
FI-Z00RH announces both your

Yaesu Electronics Corporation

6851 Walthall Way, Paramount, CA 90723
(213) 633-400/

Yaesu Cincinnati Service Center
9070 Gold Park Drive, Hamilton, OH 45011
(513) 8/4-3100

Prices and specifications subject to change
without notice.

~




KENWOOD

.pacesetter in Amateur radio

Handy Handful...

TR-2600A /36001

Kenwood’s TR-2600A and TR-3600A feature DCS (Digital Code - o |
Squelch), a new signalling concept developed by Kenwood. DCS - - - st
allows each station to have its own “private call” code or to respond AL T KENWOOD

to a “group call” or “common call” code. There are 100,000 different
DCS combinations possible.

44 Mz Fid TRANSCEIVER

The Kenwood TR-2600A and the
TR-3600A pack “big rig” features
Into the palm of your hand. It's
really a "handy handfull™!

Optional accessories:

e [U-35B built in prﬂgrammame
sub-tone encoder

e 51-2 base stand

* MS-1 mobile stand

e PB-26 Ni-Cd battery

e DC-26 DC-DC converter

¢ Simple to operate e HMC-1 headset with VOX
Functional design is “user friendly’ e SMC-30 speaker microphone
Built-in 16-key autopatch encoder, e | H-3 deluxe leather case
1X STOP switch, REVerse switch, e SC-9 soft case with belt hook
KEYboard LOCK switch, high effi- e BT-3 AA manganese/alkaline
Clency speaker. battery case

e Large LCD e £B-3 external C manganese/
Easy to read in direct sunlight or in alkaline battery case
the dark with convenient dial light ® RA-3 telescoping antenna
that also illuminates the top panel e RA-5 2-m/70-cm telescoping
S-meter antenna

* Extended frequency coverage e CD-10 call sign display
Allows operation on most MARS ¢ BH-2A belt hook

and CAP frequencies. Receive
frequency r;nge is 140-160 MHz: More TR-2600A and TR-3600A infor-

transmit capability is 142-149 MHz, mation 1s available from authorized i
(TR-3600A covers 440-450 MHz). Kenwood dealers. .- [(TR-Z2600A |

= Programmable scan
Channel scan or band
scan, search for open :
or busy channels. 3

» SLIDE-LOC battery v |
case

* 10 Channeils
10 memories, one for
non-standard repeater
offsets.

e 2.5 wattis high power,
350 mW low
TR-3600A has 1.5 watts
high or 300 mW low.

KENWOOD

IR-2600A shown. TR-3600A s available for 70 cm operation TRIO-KENWOOD COMMUNICATIONS
L omplete service manuals are gvaidable for all Tno-Kenwood ranscenvers and mos! aCcessonies 1111 West Walnut Streel
Specifications and prices are subject to change without noltice or obigation Co ympton, Calitomia 90220
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