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FILTER SPEC/FICATlONS

IC·SM6 desk true, RC-IOexter- :1=O p era t lng From 12V" the
na! controller, and a variety: of le -7S1 is also available w ith an
fttrers. opt ional internal AC powe I
__ _ _ _ .!!..._~;_-.,.;suppJy' the IC-PS35..for the I

winning edge in fetd day
competition.

Options. IC-EX310 speech
synthesizer , jntemal IC-PS3S
power supply. extemallC-PSIS
or IC-PS30 system supply.
IC-5MB two-cable desk mlc.

• FM Mode Standard
• H igh-grade FL-44A 455KHz

SSB fi lter
• 32 tunable Memories with

lithium battery backup
• 100% Duty Cycle Transmitter
• Passband Tuning
• 12V DC operation
• Adjustable AGe
• Adjustable Noise Blanker
• RITjXIT with separate

readout
• IC-HMI2 Microphone with

Up/Down Scan
• Continuously adjustable

transmit power

• 100KHz - 30M Hz Receiver
• IOSdB dynamic range
• O SK - tull break-in CW

(nominal speed 20WPM J

The Standard of Excellence1=!!::
in HF Base Stations

The IC-751 Is the most
advanced transceiver avail­
able today. It's a competI­
tion grade ham receiver, a
100KHz to 30MHz conttnu­
ous tuning general coverage
receiver AND a fulHeatur~

all mode solid-state ham
band transmitter. The le-7Si
also covers the new WARe
bands, MARS frequencies.
and Ie AMTOR compatible.

Important Standard
Features. Compare rrese
irrportant standard features in
ttNs " top of t he nne" base
sta tion:

ICOMNow with a ONE YEAR Warrantyl

First in Com ications

ICOM America. Inc., 2380-1I6th Ave NE, aenewe. WA 98004 / 3331 Towerwood Drive , Suite 307. Dallas. TX 75234
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"The Key 10 Worldwide

~M

OUFLEF
Communications"

THE COMPLETE RESOURCE FOR YOUR HAM RADIO NEEDS.

CA LL FOR

LOW,

LOW

PRICE

•~» J

FREE SHIPMENT
MOST ITEMS uP,S, SURFACE

CALL FOR LOW. LOW PRICE

THE LATEST IN ICOM'S LONG LINE
OF HF TRANCEIVERS

i f] [I CO M I IC-735

[f ~ I ICOM I i~/Wg~
IC-3200A DUAL BANDER

COVERS BOTH 2 METERS
and 70CM

INClUDING ALA SKA AN D HAWAII

i ~ I ICOM I
HAND-HELDS
i I

AT GREAT LOW
SUMMER PRICES

IC-02AT IC-2AT IC-3AT
IC-04AT IC·4AT

FREE SHIPMENT
MOST ITEMS. UP S. SURFACE .

.TOLL-FREE PHONE ·

THE TOLL FREE NUMBER IS NOT IN EFFECT IN THE STATES OF
CALI F. AND ARIZONA

800·854·6046
6 STORE BUYING POWERI

""" ..M''''' .......
~-,".. "'"MY .....,

.. .. Col. ' "_~

w 'G'''''''' ."000$' "","",,'_
... 0000. _ .. """'....'. Q.':':~ '.=:::-~ CALIF. AND AAIZONA CUSTOMERS CALL OR VISIT NEAREST STORE

...... ...,"'......;,::;:.:..':.:'~._ .... PHO NE HOURS: 9:30 AM TO 5:30 PM PACIFIC TIME.
............' STORE HOURS: 10 AM to 5:30 PM Mon. through Sat.

ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 921 23
2620 W. La Palma. 2811 Telegraph Ave., 5375 Kearny Vil la Road .

(71 4) 761·3033, (213) 860-2040, (415) 451·5757 , (619) 560-4900.
B"tw" " " Dis"eyla"d ... Knott s Berry Farm, H,g~way 24 Oownlown. Left 21lh ott-ramp H i g~way 163 and Clairemonl Mesa BI"j

BURLINGAM E, CA 94010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
990 Howard Ave., 1702 W. Camelback Road. 6265 Sepulveda Blvd.,

(415) 342·5757, (602) 242·3515, (818) 988.2212
5 mi les scctn on 101 l rom San Fran. Atrpo,t. East 0 ' H ig~way 17. San Diego Freeway at Victory Boulevard

SUPERIOR GRADE
GENERAL COVERAGE

RECEI VER

220 MHz's BEST BU Y!
REGULAR $449

SALE! $299.95
LIMITED QUANTITIES

THIS PRICE.

Regular $799

SALE! $629.95

r; 41ICOM IIC-R71A

tf fl !ICO M I IC-37A
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JUNS ELECTRONICS
Cul""r City CA, Reno NV

MIAMI RAOIO CENTER CORP.
Miami Fl

MIKES ELECTRONICS
F1. Lauderdale. Miami FL

NaG OISTR1BUTlNG CORP.
Miami FL

PACE ENGINEERING
Tucsoo AZ

THE HAM STATION
Evansviile IN

CANADA:
DOLLARD ELECTRONICS

Va"COuver, Be

T('H III IS the most
\; I" use it

r auplex (at the
I Y I rther patch.

y d important
u f) ommercial

DEALERS

AMATEUR ELECTRONIC SUPPLY
Milwaukee WI , Wickliffe Oh,

OrlandO FL Claarwaler FL
las Vegas NV

COLES COMMUNICATIONS
San Anlonkl TX

ERICKSON COMMUNICATIONS
Chicago IL

HAM RADIO OUTLET
Anaheim CA, Burlingame CAo,
Oakland CA, Phoeoix AZ,
San Diego CA, Van Nuys CA

HENRY RADIO
Los Angeles CA, Anaheim CAo,
Butler MO

Warranty? Yes, one full year!
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PRIVATE PATCH III
SIMPLEX SEMI·DUPLEX INTERCONNECT

T1; -

/Ii

Options:
FCC approved coupler
12 VDC or 230 VAC power

With an amazingly low price, the all ney, I>RIV
powerful personal phone patch sy III
simplex, repeater aided simplex (from y
repeater). That's right, you will never
PRIVATE PATCH III does it all! There ar
leatures which were formerly only avai
models.
With a flick of the new connect switch you can patch your friends on the repeater into
the phone system. One of them may need to report an emergency!

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

The new CW 10 keeps you completely informed as to patch status. 10 occurs when you
access and again when you disconnect. 10 is also sent after toll call attempts, all
automatic disconnects, manual disconnect and when timeout is imminent. And of
course your CW 10 chip is free.

PRIVATE PATCH 111 does not interfere with the normal use of your base radio. A new
audio pre-amp permits audio take oft before the VOL control. As a result, the VOL and
squelch settings do not affect patch operation. Of course you can also connect
PRIVATE PATCH III to the MIC and EXT speaker jacks as before.

A new digit counting system makes the toll restrict positive even in areas where you do
not have to dial "I" first. A secret five digit code disables the toll restrict for one toll call.
Re-arm is automatic.

Additional new features: MOV lightning protection - Three digit access code (eg.*93)
- Spare relay position on board - Plus former features: 316 minute timeout timer ­
Digital fast VOX (pat. pend.) - 115 VAC supply - Modular Jack and cord plus
much more!

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

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

• Patch performance should not
be dependent on the T/A speed
of your radio .

• Your patch should sound just
like your home phone.

• There should not be any sem­
pling noises to distract you and
rob important syllables. The
best phone patches do not use
the cheap sampling method.
(Did you know that the competi­
tion uses VOX rather than
sampling in their $1CKX) com­
mercial model?)

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

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

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

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

• You should be able to use a
power amplifier on your base to
extend range.

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

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

• A patch should have MOV
lightning protectors.

• Your patch should be made in
the USA where consultation
and factory service are lmmed­
iatety avaitable.

ONLY
PRIVATE PATCH III

GIVES YOU ALL
OF THE ABOVE

BEWARE OF INFERIOR
IMITATIONS

THINGS TO LOOK FOR
(AND LOOK OUT FOR)
IN A PHONE PATCH
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Talk Is Cheap
Good news: Now you ca n afford a speech synthesizer! You
have our word on it. WB6NQK

Takin" It to the Streets-P art II
Last month 's discussion was only half 01 the story-now dis­
cover what remote c ontro l c an do when the ShackMaster's
power is unleashed! WA6AXX

On the Cover:
Photography by Frank
Cord e lle, Bennington.
New Hampshire. Design by
Dianne Ritson. Above:
Bandel "Poppy" Uno K4PP is
one of our Silver Eag le
winners. We asked him fo r a
self-portrait.
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36 Above Interce pt
It is c ramped and dark and freezing cold , but the Allies
need informa tion. Has Britain's secret radio fallen into en-
emy hands? Layton

40 Build a 1 2 9 6 Stripper
Join the fun on 1296 MHz with WB6IGP's strip line down-
converter WB6IGP

46 Looking East
Silver Eagle award-winner Bill Pasternak recalls his 25-year
relationship with W2NSD and 73. . WA61TF

50 Old Tubes Never Die !
Discover the romance of glowing filaments. . . .. . W6HDM

56 Give Your Disks a Physical
Are you getting what you pay for? Use this simple
technique to quality-inspect your valuable floppies.
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Continued on page B2

HAT?

1, Rune Eriksson SM6BNE, Sweden
2. Walter Scoll W3UTJ, District 01 Columbia
3. Franc is Dole KB4FHR, Alabama
4, lew M. Williams, Jr., Alaska
5. W, Philip Sawyer WD4FAK, Arizona
6. Joe Karr, Arkansas

73 for Radio Amateurs Is a member of the CW Communications/Inc. group, lhe
world's largest publisher of computer.relaled Information. The group pubH8hes
57 computer publicaUons In more than 20 major coun tries. Nine million people
read one or more of the group's publications each month. Members 01the group

inclUde: Argentina's CompUll'rworldlArgerllina; Asia's The Asian Compu/_orld; Australia's Computerworld Australia,
Australl arl PC World. Mac world and Directories; Brazil's DataNews and MleroMundo; China's China Computerworld; De~
mark's ComputerworfdlDanmark, PC World and RUN (Commodore); Finland'S M/kro; France's LeI Monde InformatiqlJe,
Golderl (Apple), OPC (IBM) arid Distr/butique; GermarlY's Compulerwoche. M/crooomputerwell, PC Wl'lt, SoftwareMar/t.t,
CW Editionf$eminar, Computer 8us/ness, RUN arid Apple's; Italy's Computerwor/d lIalia and PC MagaZine; Japarl's Com­
puierworld Japarl; Mexico's ComputerworldIMe,'co and CompuMUrldo; The Netherlarld's Computerworld 8enelu, and PC
World 8erlelu,,; Norway's Computl'rworld Norge. PC World arid RUN (Commodom); Saudi Arabia's Salldl Com pulerworld;
Spain's Computl'f'Norfd Esparla. MicrosiSl l'masiPC Worfd, Commodom World; Swedl'n's ComputerSweden, Mlkrodatom
and S.enska PC; the UK's Computer Marlegement, Computer News, PC Business World and Computer Buslrless Europe;
Venezuela's Computerworfd Vetlelul'la; the US's Computerworld, Hot CoCo, IrlClder, Infoworld, MacWorld, Micro Market·
world, PC World, RUN, 73, 8() Micro, Focus Publications arid Orl Commun/cat/Orls.

Welcome to our 25th Anniversary issue. There they are- the words very lew ever get to write and print.
Even though I'm a hardened veteran of almost eleven of these crazy twenty-live and know a 101 about the
other roun een. I gel soft when I try to describe what this issue means in itself and what it has in it as
well. I don', mind saying that I've been brought to tears this year-me, a big rugged guy_when thinking
aboullhe people and efforts that have made 73 a go.

Why don't we start with some 73 stats. Only one of every 100 new magazines las ts lor more than '0
years; those lasting 25 years are approx imately .007 percent of new starts, at best. 73 has pr inted more
than 43,510 pages so far. If one person-ONE PERSON-worked fu ll-time lor 25 years, that 's 52,000
hours, minimum. We recently purchased article #1 1582. We have paid more than $1.62 mil lion to our
authors, columnists, artis ts, and photographers.

Scary. Just like trying to narrow down our Silver Eagle winners (page 18). Before you tu m th ere, I want
you to know that Wayne W2NSD wasn't even considered. (He already has one, anyway.) As I explained to
Wayne in August when he was about to make applesauce (for the rec ipe, see " Never Say Die," October,
1979), no way. "What do you have in mind?" asked Wayne. " Not telling you, that Is for sure," When you're
the founder and heart and soul of a magazine for 25 years, you deserve the best so rt of surprise. That's
what Wayne will get. We wi ll let you know what it Is as soon as It' s done. Think video and thank SWAT
(Secret Wayne App reciation Team).

Thank, too, our advert isers. Without their daring and dollars over the years, you never would have had
the opportunity to buy what you did and do. You never wou ld have been able to see the kinds 01 reviews
and new product announcements (Including some weird ones th is month) you regularly expect. Thank,
too, companies whose products are good, operations small, and dreams unlimited. Thank again the big·
gies such as ICOM, Kenwood, and Yaesu who strive to beat one another and in so doing engineer another
miracle.

How about advert ising heroes. One group is made up 01 purchasers of the postcards bound into the
middle of this issue. We thought th is wou ld be a relatively cheap, reall y revoluti onary way to reach buyers
quickly-and to get a response.

The second bunch Is really simple to name but hard to describe: advert isers who were with us in 1960
and are still wi th us in 1985. Barry Electronics. Fair Radio, International Crystal. Radio Amaleur Cal/book.
stec Electronics, Do me a favor, please, and get In touch with these peop le-If on ly to say thanks for
support ing 73. They have as much of a share In helping celebrate our 25th as anyone else-and probably
more.

And then mere's you, our reader, tast In line you think. Wrong. My monthly calls to ret tee.wnters went
out this month to Ohio, Maine, Kansas (randomly selected), and to a cou ntry overseas , I hope that writer
can gel back 10 us at some time, by the way, When you carefully reach the right name at the right address
and the amateur who's contacted you says, " No, wrong number!", something Is wrong. As part of our
25th year, I'd like to let everyone around the world know Ihat 73 apprecia tes hams who care enough about
their hobby to contact us, whether they agree or disagree with what we're doing.

We had one goal when we started to put this issue together: Be truthfu l, the rest be damned. We ended
up wi th more. To dedicate It to Wayne Green W2NSD, TO do some special things for randomly-selected
readers representing OX (1), DC (1), and the fifty stales (50). Here they are:

I

4 73 for Radio Amateurs . October, 1985



Additional information on Kenwood an-band
receivers is available Irom autnonzed dea lers,

Optional accessories ;

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

• YG- 455C 500 Hz CW filter tor R-2000
_H$· 4 Headphones

• H$-S Deluxe headphones

• H$-6 Lightweight headphones

• H$· 7 Micro headphones
_DCK-l DC cable kit for 13.8 VDC operation

. AL-2 lightning and static arrester

• Service manuals are available tor all
receivers and most eccessones.

TRIO -KENWOOD COMMUNICATIONS
1111 West Wa lnul Street
Complon. Caldornia 90220

KENWOOD

R-1000 High performance receiver . 200
kHz-30 MHz In 30 bands . AM, ON. SSB . 3 1F
fillers . norse blanker _RF attenuetor _ s-roete
_120-240 VAC . mutirtg terrmnars _built-In speaker
• digital display/clock/llmel

R-600 General coverage rec ewer . 150
kHz-30 MHz in 30 oeoos • AM. ON. SSB _IFnners
enose blanker . RFanenuator _ s-rreter w,trl
SINPQ scale . lTonl mounted speaker _ 3 antenna
inpufs • 100-240 VAG ooeretcn _record Jack
_mullog terminals _ digital display

-' ::-

R-2000
All-mode receiver.
• Covers 150 kHz - 3D MHz In 30 bands.
• All mode: USB, LSB, cwo AM, FM.
• Digi tal VFO's. 50-Hz, 500-Hz or 5·kHz

steps. F. LOCK switch .
• Ten memories store frequency, band, and

mode data. Each memory may be tuned
as a VFQ.

eLithium bait. memory back-up.
• Memory scan.
• Programmable band scan.
• Ruorescenllube digital display of

frequency (100 Hz resolution) or ume.
• Dual za-nour Quartz clocks. with timer.
• Three built-In IF utters with NARAQWIWIDE

selector switch . (eW hiler oonooat)
• Squelch circuit. atl mode, burlt -m.
• Noise blanker buill -in.
• large front mounted speaker.
• RF step attenuator. (0-10-20-30 dB.)
. /Jl3C switch. (Slow- Fast)
. ' 5' meter. with SINPO scale.
• High and low Impedance antenna

terminals.
. ' 00/120(2201240 VAG ooeranon.
• RECORD output Jack.
• Timer REMOTE output (not tor AC power).

• Mullng termina ls.
Specdlcal,ons Ina &J'OCes SUb,ecr 10change wlll'>OUl norlCe orob/lgall{)ll
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KENWOOD

More product information is available
from authorized Kenwood dealers.

TRIO -KENWOOD CO MMUNICATIONS
1111 west Walnut st-eer
Complon. Cahtornia 90220

• Priority Watch.
The "Priority Walch" mode lets you
keep an eye on an Important channel
when monitoring other frequencies.

• Extended frequency coverage on 2 m.
TM-211A covers 142-149 MHz­

includes most MARS and
CAP frequencies.

TM-411A covers 43B-450 MHz
Optional accessories:
• CD-1O call sign display . PS-430 DC
power supply . KPS-7A power supply
• MC-42S regular UP/DOWN hand
microphone . Me-55 (B-pin) mobile
microphone with time-out timer
• MA-4000 dual band mobile antenna
with duplexer • SWT-112 2 m 170 cm
100 W antenna tuners . SW-1 00A/B
SWR/power meters . PG-3A noise
filter . MB-201 extra mobile mount
• SP-40 compact mobile speaker

•

• 7-position, tilting control panel.
The unique control panel is designed
to increase operating and installation
ease. The panel may be moved to
provide the best viewing angle and
handiest access to controls.

• DeS-Digital Code Squelch.
Program your transceiver to respond
only to a specific digital code-much
more secure than CTCSS,

CD-10 DCS call sign display
CD- lD maximizes your use of Kenwood's
new signalling concept. Digital Code
Squelch. DeS uses a data stnng to open
SQuelch on a receiver that has been pro­
grammed to accept the transmitted
code. The transmitt ing station's call is
programmed in ASCII. The CD-lD d is­
plays the station's call Sign, and stores it
in memory.Twenty calls may be stored .
The CD-10 may be used With any
receiver to display calls heard.

Complele servICe m.llnual$ /I,e /I~II4aOIe /ol III rrlO- llenwood lfanscewe,s and mosr accessoroes
SpecJbcal.oons and ploces ate suO,eel to change Wlth()ur nollCe or obligalion

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

• External speaker.
A high -quality external communications
speaker is provided lor the best sound
quality.

• 5-channel memory with multiple
scanning functions.
The transceiver can scan the memory
channels or can be programmed to
scan all or a portion of the band.

.25 watts high power,
5 (adjustable to approx. 15 watts) low.
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Change-Up

BILLING IT AS THE BIGGEST CHANGE in
its 55-year history, Herb Nelson W91Gl of
the Rad io Amat eur Callbao k has an­
nounced a new look lor the 1986 edition.
Published on December 1st, 1985, the new
North American Gal/book w ill ust ama­
teurs not only in the United States, but
also those in Canada, Mexico, Central
America, the Caribbean , and Green land.
Also published on December 1st, the 1986
International Cal/book contains the call,
name, and address of amateurs every­
where else. Both books include the Call­
book 's " ext ras"; international postal
informat ion, worldwide aSL bureaus, a
census of hams, abbreviations, and so
forth. A third publication , ava ilable June 1,
1986, is the Gal/book Supplement. Instead
of producing three supplements per year
per Callbook, this single volume wi ll be of­
fered-it contains new licensees, address
changes, and call changes for both the
North American and the International edi ­
tions. Anyone who has spent an hour dig­
ging through three supplements to find a
new call will appreciate having everything
in one book. The new format wilt also al ­
low it to be sold through dealers, some­
thing that was difficult at best with the old
supplements. It isn't too early to think
about Christmas! You can get information
about Cal/book products by writing Radio
Amateur Callbook, Inc., 925 Sherwood
Drive Box 247, Lake Blutt IL60044.

Free Passage

NASA IS LOOKIN G for a few good hams to
participate in an experiment involving a
geostationary satellite. Volunteers wilt be
given free access for two years to the tran­
sponder, which has an uplink of 28-30
GHz and a downlink of 18-20 GHz; the bird
is scheduled for launch in 1989. You 'll
need a ten-foot dish and an "expression of
intent" on file wi th NASA to play. Com­
plete details are contained in a brochure
available from Ron Schertler, MS54-6,
NASA Louis Research Center, Cleveland
OH 44135.

What A Guy!

A SECRET CONTEST has been running on
the 73 compu ter bu lletin board-we've
been looking for the 1000th caller. And the
winner is (drum roll) : Jean Faguy VE2AKJ
of Quebec city. Jean unwillingly won him­
self a one-year subscription to his favorite

ham rag . 73, of course ! The RBBS is rap­
id ly closing in on caller number 2000, and
with good reason. On it you can find scads
of software for your microcomputer, cur­
rent news includ ing electronic ed itions o f
the W5YI Report and The ARRL Le tter, OX
news, bu lletins, and plenty o f people to
talk to via the personal mail sys tem. You
can even submit your latest article for con­
sideration, or tell the staff how wonderfu l
you think we are! The number is (603)-924­
9809,300 or 1200 baud. Send a carriage reo
turn or two to get things ro lling.

Empty Shelves

AN AMAZING THING HAPPENED in Derry ,
New Hampshire. Hundreds of rabid hams
waving fistfuls of money converged on
ruvencen Electronics during what looked
like a run on the bank. The occas ion?
ICOM Dayl I caught up with Eyelyn Garrl·
son KA71PK of ICOM; from the throng sur­
rounding her I thought perhaps she was
giving away IC-Q2ATs as party favors. Alas,
there were no freebies, and Evelyn was
standing in front of an empty table - a ta­
ble which had held stacks of ICOM HTs
and low-band rigs (lncfudinq the new IC­
735-review next month). She recounted
the story of one fe llow who had driven 600
miles just to get a deal on his favorit e rig !
He went home happy. Standing next to Ev­
elyn were George N7EZJ and Annie Bux­
ton of AEA, demons tra ting their new
software to an enraptu red crowd. Short ad:
Look next month for a new packet-radio
controller from AEA for the Commodore
64. It wi ll be a plug-in module th at includes
a so ftware-selectable HF or VHF modem,
a menu-driven terminal program, and a
hardware HDLC. Just run a cable from the
cartridge to your radio and you're on
packet! Don't miss ICOM Day at your local
dealer-tell him 73 sent you.

Think Space!

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

novettve, and feasib le. Each entry will be
reviewed by a panel of judges which in­
c l udes Walt er Bo yn e, D i rect o r of the
Smit hsonian's National Air and Space Mu·
seum, Evert Cla rk, Technology Editor of
Business Week, former astronaut Michael
Co ll ins, and Robert Co wen, science wri ter
for The Christian Science Monitor. Out­
standing submissions wi ll be acknow l­
edg ed with an award, and the person who
submi ts the best idea will receive an all­
expense-paid trip to see a space-shuttle
launch. All of the proposals submitted wi ll
be compiled and presented to Congress,
NASA , and t he newly-c reated National
Commission on Space. To get more in for­
mat ion on Space Out reach '85, or to send
In an idea, contact The National Space ln­
stitute, West Wing #203, 600 Mary land Ave
SW, Washington DC 20024; (202)-484-1111 .
The deadline for entries is November 15,
1985.

Smilin'lsland

THE ARRL's OX ADVISORY COMMITTEE
has voted to add the Prlbliof Islands to the
excc count ry li st. The ten-year effort to
put KL7/P on the li st boi led down to one
issue: While the Pribilo fs are 260 miles
away from mainland Alaska, they are only
200 mi les from the Aleutian Is lands. Does
"separat ion by water" apply in this case?
In a document tit led " Guideli nes for Inter­
pret ing the DXCC Country Criteria," para­
graph 2.6(b) states, "Islands. ..which are
geographically located adjacent to an Is­
land or island group which have a com­
mon government wi ll be considered as
separate enti ties provided there is at least
500 miles of open water separation be­
tween the two areas in question." This
seems to say that the Pribilofs do not qual­
ify for DXCC country status. But given the
seemingly willy-nil ly method of fi lling the
DXCC li st used in the past, it wi ll come as
no surprise if the ARRL Awards Commit­
tee votes to accept the DXAC's recommen­
dation.

Stringers

AS ALWAYS, we had help in putting " QRX"
together. This month it came from the
W5YI Report, The ARRL Letter, Westlink,
N2BFG, W1 QMS, Amateur Satellite Re­
port, Charles Kelsey, and Tony Reichardt.
Don 't forget to send your news items to 73
Magazine, Editoria l Department, 80 Pine
S t reet, Pet e rb o ro ug h N H 03458 , Attn:
" a RK"
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I convinced my club to buy a repeater controller from ACC and I'm glad I did.

The group I belong to was looking to upgrade our system
and I was the one asked to investigate. Of course, we've
always been the best in our area but we needed more.
We needed a system that was reliable, easy to interface,
cost-effective, and something that would free-up the
technical committee for more interesting projects than
just keeping the equipment running.

Everyone in the club put a few bucks into the pot and it
was ours!

We really use the features like the scheduler, remote
programming (from an HT, over the phone, or via a
computer terminal), informative voice messages and
courtesy tones, telemetry, remote bases, and the most
sophisticated autopatch ever designed for amateur use, Call or write for detailed speci fi cations on the AC-850 and AC-85

Repeater Controllers

Of course, the controller is state-of-the-art, commercial
quality, and built to last. Workmanship so solid even the
mil itary uses them.

What impressed me even more, though, is the support
we get from the staff at ACe ~ both before and after the
sale. And they protect OUf investment through simple
plug- in software upgrades ... new features and capabilities
that keep ou r club on top,

I feel good about recommending the Advanced Computer
Controls' line of repeater controllers. After all, it's my
club's money that was spent and my reputation that
was on the line.

aee
advanced
computer
controls. inc. 10816 Northridge Square • Cupertino. CA 9501 4 (408) 749-8330
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We just struck gold with a miniature, high qu al ­
ity and very reliable DTMF decoder at a rock
bottom price of $59.95. OUf DTD-l will decode
5040, 4 digit codes with the security of wrong
digit reset. It conta ins a crysta l controlled. single
chip DTMF decoder that works g reat in bad sig­
nal 10 no ise environments and provides latched
and momentary outputs. Why carry that heavy
gea r when its size is only 1.25 x 2.0 x .4 inches
and it comes with o ur etched in Slone. legendary.
one yea r wa rra nty.

Instead of sift ing through the field ... search­
ing, use o ur super quick one day delivery a nd
cash in on a rare find .

10 73 for Radio Ama teurs • October, 1985
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426 W. Tafl Ave., Orange. CA 92665-4296
Local (714) 998-3021 • FAX (114) 974-3420
Entire U.S.A. 1-800-854-0547
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Explore the World of 1.2GHz!
IC-120. The 1.2GHz mobile

transceiver reatures six
""lTlOI)' c:h;jmeIs. SOIflf1ing.
an HM-14 up/down scanning
me. RIT. LED readout and
three tuning rate'S.~ries

include the Ml-12 10 watt
amp~fier and the PS~5 slim­
line power supp~.

See ICOM's full line ot
1.2GHz gear at your local
ICOM deater.

RP-1210. Complete yoor
1.2GHz system 'Nith the
RP-1210 repeater. The RP-12JO
features PU frequency selec­
tion {198 channel. DIPs'NitchJ•
high stability pu. repeater
access to CTCSS. three digit
DTMF decoder for conuol of
special functions. 10 watts,
selectable hang time and
IOer.

A variety of options are
available for the IC-1271A
including the IC-EX310 voice
synthesizer. UT-155 cress
encoder/decoder, IC-PS25
internal AC power supply and
the TV-I20a interface unit.

TV-I200. The interface
unit allows amateur television
fATVI operation wren used in
conjunction with a video
recorder or a video camera for
transmission. and a television
monitor for reception. Explore
the new facet ofamateur radio.

"video
hamming,··

Explore the world of
.2GHz with ICOM's new
C-t271A base station trans­
:ehrer. ICOM has a compk!1:e
roe of 1.2GHz gear to meet
(OUr operating require­
nems...the IC·1271A base
itatfon. IC-I20 mobile and
~P-1 210 repeater.

/C-1271A. /cOM intra­
f uces the first full-featured
240 to 1300MHz base station
.raosceve. the IC-1271A.
,XIith 10 watts of RF output
oower, 32 memories. seaming
:-00 multi-mode coereron
nduding AN 'amateur rvt
:he IC-1271A is a pioneer in
.2GHz technobgy.

Whether your interest is .,
TIOOile. Ox. repeater. satellite
:>r moonbounce operation,
he IC-1271A has exceptional
-ecever sensitivity because of
'rant end GaAs FETS.

(1) 1ICOM

ICOM Nnerica. toe. 2380-Il6th Ave NE. Bet~~. WA 98004 / 3331 TO'N'ef"IMXld Dri\oIIe. Sufhe 307. naaes. X 75234
AlI_.; UlkIlFl • _ lllPJl"Ool!- _ subjea to-.~ rw;>tlaI 01obl~ AN KOrol ..c!1CW; sIgnl~ .Me .d FCC "'II d h .' .... ? •• L 117lAl1S
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HACienDA
RESORT HOTIl

will be our
guests of honor

and main banquet
speakers

Astronauts
Dr. Tony England, WPORE

Dr. John David Bartoe, W4NYZ

.~l
//

OCTOBERVENTION I
We're launching Amateur Radio into the future with bow-to-do-it forums on Packet Radio, OSCAR, Amateur TV,

Moonbounce, VHF I UHF Tropo Openings, How to Prepare for FCC Exams , Belize DXpedition , Regulatory Issues, NTS,
Yl, and much more . Plus FCC exams, ARRl , MARS, QCWA, YlRl, exhibits, flea market, banquet , and cocktail party'

Pacific
Division
Convention
Oct. 31 - Nov. 3

Registration $15
Banquet $15

Flea Market spaces $10
Rooms $48, tax included.

Airline discounts,
call 1-800-634-6705.

Late registration and other
info call 702/361-3331 .
(Room rates and air fares

subject to availabi lity
after October 1.)

OCTOBERVENTION, Dept. 500, P.O. Box 19675, los Vegos, NV 89132
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A 1.5 KW output HF linear amplifier built to last a lifetime.

• Full legal output of 1.5 KW

• Uses two 3CX800A7 Eimac triodes

• All Amateur HF band coverage 1.8 - 23
MHz (easy modifica tion for 28MHz and
authorized WARC bands)

• Ten element bargraph of peak power

• Separate plate current meter

• Metered plate voltage. grid current.
forward and reverse power

• Plate dissipation: 1600 watts

• Drive required 65--100 watts

• Automatic level control

• AMTOR compatable

• Full break-in (QSK)

• Overdrive indicator

• Compact. matches modern transceivers

• Separate power supply for easy station
layout

• Four status indicators

• High efficiency. tape wound transformer

• Tilt-up bail

• One year warranty

• UPS Shippable

• Made in USA

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

Co m m erc ia l version evattebre on special order.

HOME BREW ? .
Write For TEN·TEC Enclosure Catalog .

SEE YOUR DEALER OR WRITE

'
' '.''r;EN-TEC,IOC.ItIl l ~"'I"llU . nll"UUI nlu
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Congratulations
73 Magazine

25th Anniversary!

Germantown Pk, 510 • Norristown, PA 19403· (215) 631·1710. Telex: 846·211
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YOU GET MORE "BANG FOR YOUR BUCK"
AT TNT RADIO SALES!

• Kenwood • Mirage • MFJ • Welz
• Icom • KLM • Astron • Azden
• Bencher • Telex Hygain • Alpha/Delta • Santee
• AEA • Nye Viking • Bearcat • KDK
• Kantronics • Larsen • Regency • Ameritron

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

SPECIAL OF THE MONTH: LARSEN MAG MOUNT 1M %PKG-$36.95

VISA/MASTER CARD ESJ~ - S.A.S.E. FOR OUR MON~FRI 9 AM • 6 PM CENTRAL TIME
FREE SHIPPING . '-, ,---....- " BENCH·TESTED"
ON MOST RIGS FOR CASH, - ' j I ! USED EQUIPMENT LISTING SATURDAY 9 AM • 5 PM

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

GLEN MARTIN ENGINEERING INC.®
P.O. BOX 7253
Boonville, Mo . 65233
816-882-2734

A~teMas and ,a talor moun t o n HA ZER. complete
system trams tower in vertIca l uPflght pOSIt io n. Safety
lOCk system opem1es whI le ,a,s lng or lowe"ng, N ever
Can ta ll Easy 10 ins tal l and operate

Complete kIt lor 50 Or less tower onclud"S w lnen.
cable. hardware ano ,n,Huct lons

Haler 2 - Heavy duty a lum 12 sq 11 load $297.00 p pel.
Ha' e r J - Stand a rd a lum. 8 sq. II. lo ad $213 .00 ppd ,
Ha,er a - H~avl ga l. ",001 t6 SQ U lo ad 5278.00 ppd.
Ball Thru, t bea"ng tB -25 '''' any of atl<>l., 542.50 p pd,

M art ,n also mlgs alum;num lowers spec, I ,cally
eng,neered tm use Wlt~ t ~ e HAZER Tw o s;zes - M- 13
113" w;de) and M- 18 (18" w;de), Llm ,ted supply 01
lactorv closeouls 0 1M· 13S towar sect;ons at 25"'0 drsc
9.-'15/85 th ru 10115/ 85, Order now

Bring
things
down
to
your
levell

[VB
V\ ~

N~
I- ~

/ '
(~ ~
i9 ~

I~:r "j ~
I~, f

WithTheHAZER Engineered
lor Rohn 20 & 25 Towers

"
"
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Shoot .it Will..".,---,.-_ .. ....... ..... '-'- "'- .""

---

•
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 $12.48-8
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 thegrow­
ing use of microcomputers in the hamshack.

• monthly ham help features and new product
news.

• international reports.
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!

Recruit

a Friend

and Get 73 for

r------------------------------------------ j
YESI We want to join the 73 celebration-a new paid subscription for my friend, I

and a renewal for me at 50% off. I
SEND ME ONE YEAR OF 73 FOR RADIO BECAUSE I GOT A FRIEND TO SUBSCRIBE I
AMATEURS AT THE LOW SUBSCRIPTION TO 73, EXTEND MY SUBSCRIPTION FOR I
PRICE OF $19.97. ONE YEAR FOR ONLY $12.48! I

o Payment Enclosed 0 Peyment Enclosed 0 MC I
D V!SA D AE D MC D VISA D AE D Bili Me I
Card # Exp. Date Card # Exp. Date ~ I
Signature Signature !, I
Name Name .5 I

Address Address [ i
City State Zip City Stete Zip ! i
Clnada& Mexico $Z2,'n, Foreign s..rr-$39,'n, CJne~oriy, USfuntil<bwn Canada & Mexioo $14.46, Fore;gn Surface 522.48. One year only, u s lunds I
00 us twIk. Foreign ........... pIeBlte rq,ire. 35AR6J drawn 00 US bank. For8ign airmail, pkl- inQvin.I. 35A R6K I

L----------731;;,~:~~s !O Bo~~~~lngdale,NY-=-~737 J



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

So whether you're ca ll ing
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 hOI air:

Shown in cutaway: Top
plating ofchrome. Inner
platings ofnickel. copper
and nickel over stainless
steel rod. (Layers not
drawn to scaie.)

Q
Larsen Antennas
The Amateur's Professional"

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

At high power a hot an­
tenna rod is a sure sign that
power is going to waste. At
lower power you're losing
the same percentage of en­
ergy, but the dissipati on is
so rapid you can'( feel the
heat. That's why it's impor­
tant to know the cold facts
about Larsen antennas.

Our exclusive Kulrod"
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 fi rst plated with nickel.
then 'With copper for high

IN US/'o La'...., Ele<;~onocs Ire IN o,N"-DA~ La,..,., Ele<;k <>'lOC$ Ll<l
T15!l N E 5OIn ..... PO 80, 1/99 14q'M'Sl6....~
VOtlCOuYe<. 'IVA 98668 ~,Be V5Y IK3
106.~13-nn 604 812 85 11

lARSEN.- KUl AOO" AND KULoucKIE- ARE REGISTERED Tftl\DEMAHKS OF LARSEN ELECTRONICS INC

leI U5 help gel you
down 10 your problem.

"i?~ Crystal
m,:r Filte r s

NEW FOR n ·757GX!
Improve selecti vi ty by replacing your
stock 2700 & 600 bandwidth f illers
w ith genuine Fox Tango a-core drop
ins; 2100HZ for SSB, 500 or 250 fo r CW o

INTRODUCTORY PRICES
Reg. $60. Special $55 ea., $100 pro

SH IPPING S3 US. 15 J", IUS '" Cllnlldll /.
SID Els. .."." • Ord~' b~ ",a,' 0' P"on.

VISA/MC Of COD ;lCc.J}red
As o AbO"r 0", F",.us Fo, M;ln v O/"~' Rigs

FOX-TANGO Co,.p.
Box 15944, W. PalmBen. FL 334 16

Telephone: (305) 683·9587

2311 Vance Jackson Rd
San Antonio TX 1M213
1512113.&·1193

(4151843·1326

PROTOPIC
A SECONOGr CO MPANY

P.O. Sex 9853 Serkeley CA 94709

You've made vector boards. plug bootes.
rcrs-oest boards, ad nauseum for your proto­
types and experiments. You know what thot
means, Lois of time wiring pin 10 pin. LoIs 01
lime debugging the board: just for miswirss.
cold soIdef jOints. torcnosee shorts-all before
yoo con get down to the design and appli­
cotion problems,

wei. now yoo dan hOve to go througl'l all
that (Sly more. PROTOPIC specializes in fobbing
PC boards for the proto!ypef, expenmeoler. the
enlfepreneur WIth the new ideo but not yet !he
copikJI to invest in moss productiOn, we do
Single-Sided. ocooe-soeo boards WIth pIoled­
Itvougtl roes we silkscreerl legend ccnere
coo soIdef resist it vau want ood all lor much
less Ihon the productiOn S/'lOpS with !helr cosnV
produCtiOn ElQulpment lo copiIolize . .. but with
prolessional A· t QIJOlity that Ir:x::*s good and is
good

we'lI fob from yoor ccrrero-eocv artwork or,
it yoo ocot hove any. will design from your
screectcs. For complex designs we con gen­
erate CAD artwork ,

Write or give us a call today

" When You Buy, Say 73 " 73 lor Radio Amateurs - Oc tober, 1985 17



• ilver
AWARDS
We wanted to do ",ornl'thing special in rhls i.."ul" 10 recognize some special people who have made 7J po:""sible
during the pa..t 25 years, so in February \H' started -.ending oul quiet ft"t."lers 10 longtime observers, "Our
25th Annb.-ersarl issue is coming up in (}(.·tobt.-r-name a name:' B,- the middle ofJune. we had 98 n ..minl-e"!'Ii.

By the first ...-eek of Jul~·. we had goUen the Ii... down to 3; finalists. By the end of Jul,.-o we had chosen the
25 winners of Siin'T Eagle mikes made by Astarte.

" 'hal are the nileria? \\"e don't know, t"H'n though they've been discussed for months. "For ..en-ict.· above
and bC"'ond the ca ll of duty: ' " O u tsta nd ing contributions (0 73," "For helping iJ:' "Eonrinuou-, loyalty."

"E:x<'t'lIenl (Iuali',.- of work." " A care:' Soot' of rhese descriptions cov('rs e v("Jone, though, so h('re's the
official r('aMJn \loh}' we recoJ;nize the Silver t:agle winners: "Because Wt" wan I 10:'

These people are 7J's 25th Anniversary all-... tars. They're special. SHUll" are hams and som!.' aren't.
Some can pUI a Silver Eagle 10 use and some can't, Two art" Silent Keys. So what? 71 doesn't for~(·1.

We art' ....ery proud of all of them .-Eds.

.\falT h ·a' c ~ WA3:\JR. .\I r. R n , I..... -p.

I "'Il.· OUI of hi, ",II 1ll.1ll' nnu-, 1<> I'll

, "111"'1(" '1, I" hd!, ~I" ,>,,,i ,1'('1:'" 1"'1. \\'..,

mi. ,.• "d 1,..1< 'rt" i, OHIll".. \' I A" ,., 'tra"K('

'pl.·.i,·" h , ,, ,, ,<:,,,1.·1". ( ),I"..-wi'I·. , ."')(U"',

"'m i'IT' "'TT1,,1 n Y (;1I1;1l ir. ( I ~177 - I', •·...·Ill)

Nancy Salmon. 1m.·" ....· ... ,,1 ""',h ,kp,UI'

lI"·Ill·,ld,·n..ive. li a rd ,,""I'k... I h'ul(.·<I

.. ilh lIT.. iTTl ,.. ",~,hl"la,k ,,1 ..r\:,lIIi,illl( ,llld

...It",,,"'T,1II1l1( the dramat Ie ( h. lllg.... ill ' " If

-...

,
.....

.:;, ..' ....
. ,<

•

Ili II H"ydnlph. 1',., ,,1 11(',·,t I,i!\h" 111 ,,1 iIYr< """wnia l I,ll, '" ,!\ , "I'hl ­

f" r I,"a". alW<lI "-II ,,,k, l,nll,i1;",· o'n<l il i" , ,, 11 01 11( '11 , '\ ,1]'1<-.

I t " ' i' l from h", i" ' ILI .L1 .. " ,·,·ni.-,, ] ,h'H'ling. :\1"',1\" w ill ll'~ I" 'I",
lan- or <I" what....-r il l""k I" W'"

lhi nl(' d"",·-wi.h . 1 .. \"t ..... am i .,

In·...1 ,m ilt'. I h l<''' had ;lIt '1""1;""
"'h" pUI a r.."d 1-,11 1... ,1 in hi,

, ....<1 .. id, a, ., "''',I,,,,,· 01 n·" .. ·r r

.mel " .. ' <>1 kl... piuj( I" , «'T\\('"

I:"illg ''''1' IIUIl'" <I,I'./ I!I; I 19M2 )

hlUl(''' 'lI illl( 1'....I U~·, '..11 f'tl"rh ollh.. carlv

I'lSl.... Su~n.."fulll .1,,1it Qlli.'rh n"mi'Mlt-.:1 hI li'I'Il":' Irt>llllill'· .Ill·

I.,!-:""i,.. , "'il" ...1Il1. IM, " .L1 h ....·I..'r'" dl. ··W.' -t .. ,,,I,1 ..hink .,1",,11

',til" S"hll< Ill ." ( 1'17!1- 1'IXI)

Jim Alkn N4IlEE, Columhia sc. ..\ ra lldom!\",,·k.l .,c\ " '' '' IT I

ku.-r-" ril c r. Rq U·t>...·111' mo, .. Ih,H' h l .tlllll o lh t' r ... 1111IllTTHlITl.~'

I..., ...-e ran n "'...·rv ,lIl,,·1I .·' Iirnate.

Kill MOn'llo. I Int' "I th.· KH'~I Ill.·

""'\: t"1'''ln>n;'' dr ..II~Il"·U 1Tl .1...

I 11 il,..1 ';l,'lt·~ I ~ «nhi .1<''' !tIT'" " ..."

1ll••Ll ,1-111 .. ,lil ~ ,1'1{Tt't> ill t"1... III< .,1 •

'·"I:"""·l'Inl(. hnpcccablc p" ..Iu<h. II." ~Iuck Willi '1J Ihrou~ th ic],

,u,,1 Ihm. " .... h...tfh It"- hall \", .. i.lI .... ill ,\ml...r'l. " ..". Ii ;" " p '

.1"'0' II .... h.•d m"''','''gt·",1 hi, ..,,,k 1>lIhli,I"..1t1urinK ;T, II". ~j
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I'lil l~t7Ii)
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,Kr"lllll i,,!!: 1-"1" ;1 III h",i"t·" Ill"""

'11.11"""". 1'''''1'1.".,., "I ( ;OIl' ihh" ""pi,llIo

h,,,,, \\'''1<' "Ill Ill""" than ont' '1< 1.li"lI
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Bill ra"u'n1ak WA61TE 1'.111 of . Iw o ,igin.1I "Bronklvn K,1ll1l;
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Rand, · PK-kenp.augh WBtiSMX. Garde n

Cily KS. Represents everv . Ill e o r 'lUr tit·"
" ,h ,,-- rilwn m ..r lilt" ~""r". Sigu<"(1 tip rh i,

'UIIlTllt" r. We Ihank \'011 all-c-verv O1Il.-h­

everv dav . (IY~ .l -Pre<.("lll )

WBtHlS. W;on·

l all;h x Y . R..p- '. _
rcsenrs our life-lime- subscribers. Like m ..m

' >lht'r, . PUI hi, ilIon .. , · ",h .. r e Wanl .. ·'

m.uuh "a" ( 197i'l- Pn._ m}

J o h n ;,,;(' L'iOn (1903- 19I'W). '~ rh i~ i~ :'\e]<;..n . Tdll)("(,ple I ...... "" me

tlart'~ ',,"'orrow ;Hul Frid;l\' . Thitlj(s

1....1t ~.H ..I !i ,1' :lIJ." J ohn. our r..aders

h.I\·,· h .ul Ihi , i"",' i ll Ilwir handv for

I" " ....·d",. M.-\ud r th in l< ""''''[hlll';;:',

h ,'pl><'ni llj( t1t' Xl \\'I"dll("",-I", . "H '~" W..

oil<"' k.·d . II d id. (ltn hdo,,~" "m",ill';;:

l'wl'.I!-\,.rtio" Wi, ,....1 ( I 'lIki - 19H-l)

Rill Gos" c , ' "t:7C. :\",ltd, colum" isl fo r " X years. h llllld ('1 01 n'~

.1 " .rr,I ....·ll ilk, ll t" I'I 'ug-r;rm" O ril{ina 'or " nd coordinator " I 73's \\'"rld

SSI\ ColII.·,I ,. I-: l lI 'W~ " 1mit' ;lbOUl IRC~.

1'"" il lltT ll<I l i" II.11 " lx'I",i,.u, 1' 1K" lh IT

" i Ih tak.. " J'I'"n'm (',',,--'. ( I '-17',1 - P re st' lll )

Rob Bak..r W82Gn:, elC·WA ISCX.

Eric Sh;olkh ;o uce r Wgel ( IR93- 1983). R l ' ­

n mh-r " ' {'n' n l ,. S;L \'('1' , ,f l·,·id .. ,K(,. ( :;lrt'r
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Teaches MORSE code
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Selectable Methods/Modes
In A Single Program:

LEARNING Routine
Emulates AEA's BT-l Baste
MORSE Trainer, Teaching
Individual Code Characters

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

SENDING Anelysls
Helps you improve
Your sending ability,
analysing characters and
word spacing

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

•
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•
rice
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Microcomputer
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Thousands of "Ham Rad io "
operators .cross the country
are enj oyi ng " Speci .li zed
Communica tions " m od e s.
Whether U' s FSTV. SSTV, FA X,
OSCAR, EME, RTTY, PA CKET
or COMPUTERS, today's R.d io
Am ateur Is a h igh ly skilled
Communlc . llons Specialist!

Pro,ld lng fuli , In-depth
co,erage 01 these modes is our
business and we've been do­
ing It now for o,er 19 years!
And now we 're expand ing!

10Wi A• • .,.ms MUl l
Adll i 'l, Sa"' 1 l i <

4'1, Added To All
ClIMgoe C~rd O<d. "

Now published " mon thly" 10 times
per year. SPEC-COMIII readers are kept
up-to-dat e In a world 01 la sl mo,ing
modern technolog y.

Why not gi, e us • try? Back Issue
samples are " . lIabie lor Just S2.00 ppd.
(MUl er Article l ndell es add S1.00).

Speci.l Sill Month Tri al Subscrlpllon
-S10.00. U.S.lCanadaIM8ll l co An nual
Subscription S20.00. (Foreign Subscrip­
t ions sligh tly h igher).

SPEC-COM"
Amateur Radio Specialized

Communication Journal
P.O. Box H

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





Talk Is Cheap
Good news: Now you can afford a speech synthesizer!

You have our word on it.

Stops: Voiceless PP n KK
Voiced BB DO GG

Fricat ives: Voiceless WH FF TH SS SH HH
Voiced VV DH ZZ ZH'

Affricates: Voiceless CH
Voiced JH

Nasals Voiced MM NN NGo
Resonan ts Voiced INW RR, LL YY

• These do not occu r in word-initia l posi t ion in English.

Lab ial : Upper and lower lips touch or app roximate.
Labio-Dentaf: Upper teeth and lower lip touch.
Int er-Dental: Tongue between teeth .
Alveolar: Tip 01tongue touches or approximates alveola r ridge (just behind upper teeth).
Pala tal : Body of tongue approximates pa late (roof of mouth).
Velar: Body of longue touches velum (posterior portion of roof o f mouth).
Glottal : Glottis (opening between voca l cords).

Fig. 1. Consonant phonemes of Engl ish.
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come out with the scm.Sil­
icon Systems, lnc., has come
out with the 551263, and Ra­
dio Shack is selling the Gen­
eral Instruments SP0256
Narrator chip.

What these chips have in
common is that they do not
store just a l imited vocabu­
lary of prefo rmed word s­
they conta in the ind iv id ua l
sounds that make up eve ry
spoke n Engl ish word . Th is
means that with the proper
se lect ion of these parts of
speech , a ny wo rd can be
for med by the chip.

I se lected t he SP0256
chip from Radio Shack be-

cause it was only $12 .95; the
others were in the $60-$80
ra nge. The chip can be
found at mo st Rad io Shack
stores as part no. 27fl..1784.
When you look for th is chip,
make su re you do not get it
confused with part no . 27fl..
1783. This also is a voice-svn­
thesizer chip, but it uses an
externa l ROM chip to pro­
du ce 36 words , It a lso does
not come with the compre­
hen s ive te chn ical d ata
book let which accompan ies
par t no. 27fl..1784. The chi p
included in 276-1784 wi ll
have SP0256-Al2 stamped
on it.

• Short Vowel s
It Rounded Vow els

Front Central Back

VR
IV Uw<
IH ' UH" 1t
EV ER OW,
EH' AX' OV,
XR
AE' AW' AO'1t

AV OR'
AR
AA '

Low

Mid

High

Fig. 2. VOI\"eJ phonemes o f
English.

Speech Synthesis Basics

There are 3 major tech­
niques used to synthes ize
the human voice. These a re
formant synt hes is, linea r­
pred ictive coding (lPC). and
waveform digitization.

Formant syn thesis is the
e lect ronic modeling of the
natural resonances of t he
vocal tract. The voca l spec­
trum is formed of bands of
resonant frequen cies which
are ca lled forma nts . These
are generated e lectronica lly
and passed th rough variable
filters.

O ne variation of for mant
synthesis is known as pho­
neme synt hes is. Thi s tech­
niq ue de rives the spec tra l
pa rameters fr om ba si c
sound units wh ich make up

Palatal Velar GlottalAlweolar
Inter­

Dental
Labio·
DentalLabial

t romes C lohnwn WB6NQK
2056£. Suffer PI.
O xnard C~ 9JOJ J

I t wasn't too long ago that
speech synthesis was

noth ing but science f ict ion.
Now, due to technologic al
advances in the large-scale
in tegra t i on indu str y and
speech ana lysis. it has be­
come possible to put a corn­
plete voice synthesizer on
one integrated-circuit chip.
Severa l manufactu rers have
come out wi t h sing le-chip
sy nt hesize rs . Vot rax has
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ear, depending on the rele- make up spoken words are
tionshi p it ho lds with diffe r- called phonemes. Each Ia n­
ent sounds. guage has a set whi ch differs

As me ntioned before, the in some ways from that of
ind ivid ua l sounds whic h ot he r la n g ua g e s. Fig . 1
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plays it back when desired .
The speech is sampled by a
D/A co nve rte r a nd sto red.
Then, when the so unds are
to be spo ke n, the digita l
data is sent to an AID con­
verter and a low-pass filter.
All the origina l inflections
and intonations are intact.
but the proce ss requi re s
large vo lumes of sto ra ge
space to hold a vocabulary
of any usable size.

In the case of allophone
synthesis, which is what this
project involves, when deal­
ing with human speech and
En gli sh text re lationships, it
is impo rta nt to remember
t hr e e things. First of all ,
there is no one-to-one rela­
t ion sh ip between the ind i­
vidua l sounds whic h make
up a word and the individua l
letters which make up the
text of the wo rd . Second,
speech sounds a re acoust i­
ca lly diffe rent depend ing on
the position they hold in a
word . And third , the same in­
dividua l sound may be per­
ceived differently by t he
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Listing 1. Synthesizer-driver source code.
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Engl ish words, cal led pho­
nemes. Ea c h phoneme is
given a numeric code and
the synthesizer circuit gen­
e rates these so u nds when
given the codes. A word is
fo rmed by st ringing various
phoneme codes togethe r. As
will be seen , the SP0256
chip uses a varia tion of pho­
neme synthesis called al lo­
phone synthes is ,

Linear-pred ictive coding
is simila r to the tormant-svn­
thesis technique because it
also is based on the frequen­
cies found in human speech
and uses simila r hardware to
simulate the vocal tract. The
d ifference is that LPC uses
stored filte r coefficients, ex­
c it a t ion frequen cies, and
amplifier ga in settings. The
name LPC ref er s to t he
programmed act ivities o f
the multi stage la ttice fil ­
ters which produce the de­
si red bands of reso nant fre­
quencres.

Waveform d igitization is
a tec hnique whic h d igita lly
records spe ec h a nd then



Fig.4(b). Pin functions.

24 73 lor Radio Amateurs . OCtober. 1985

Fig. 4{a). Pin configuration.

shows t he consona nt pho­
nemes of English a nd Fig. 2
shows the vowel phonemes
of Engli sh . Phone mes a re
a cou st ic all y d ifferent de­
pending on the ir location in

Pin Number Name

1 V"
2 RESET

3 ROM DISA BLE

4, 5, 6 C l ,C2,C3

7 Vco

8 SBY

Software

The other beauty of this
project is that no highly so­
phistica ted software is re­
q ui red to ma ke the ch ip
work. The en tire driver pro­
gram and allophone buffer
fits in just 208 bytes. The
prog ram alone is on ly 49
bytes. This is shown in list­
ing 1. This program. when
called at location S300 (7ba
decimal), will send the allo­
phone codes in the allo­
phone buffer located in
locations $341 -S3CF (833­
975 decimal) to the synthe­
size r one at a time. location
$3-10 (832 decimal) co nta ins
the number of a llophones to

tom lPC or fo rmant-synthe­
sis techn iques, but r d id not
use th is in th is pro ject. I used
the inte rna l ROM with the
provided allophone set. The
chip uses a single + 5-V sup­
ply and is TTl-compat ible.

I constructed Cheap-Talk­
er on a Vecto r Graph ic s
wire-wrap prototype board.
The circuit is so simple. how­
ever. t hat it wou ld be no
p rob le m to hand etch a
board using a good etch re­
sist pen and so m e fe rric
chloride solution . Either
way. there are no specia l de­
sign o r layout considera­
tions to be made. just good
common electronic co n­
struction techniques .

The schematic fo r the c ir­
cuit is shown in Fig. 6. I used
an MC6821 pa rallel inte r­
face chip to interface the
synthesizer chip to the Ap­
ple bus. I used this ch ip be­
cause I happened to have
some left over from another
p roject and I am fami lia r
with its operation . Port B in
the PI A is used to allow the
use of the CB21ine for ha nd­
shak ing.

The synthesizer-c hip de­
sign is suc h that it is possib le
to co nnect it directly to a
Centro nics-compatible par­
allel interface. The Al -A6
lines would be connec ted to
the 01 -06 lines. the AlO
p in woul d connect to the
Da t a St ro be lin e . a nd t he
SBY pin wou ld connect to
the Busy li ne.

Project Construction

The SP0256 chip is shown
with pinouts in Fig. 4{a) and
the block diagram is shown
in Fig 5. The chip contains a
softwa re-program mabie d ig­
ital fille r used to model the
human vocal tract. an inter­
nal16K ROM containing the
allophone const ruction al­
gorithm. a rnicrocontroller.
AlU . and a pulse-width
modulator to generate the
output sounds. It is possible
to use an external ROM in-­
stead of the interna l one to
generate speech using cus-

in "c lu b ," an d KK 2 w ill
sou nd good befo re WW as
in "squid" Remember. we
are dealing with sounds, not
le tte rs . Some allopho nes
sou nd better when preceded
by a short length of silence.
such as PP, BB. TT. DO. KK.
GG. CH. and IH ,

a word . Each acoustic va ria­
t io n of a phoneme based on
its position is an allophone
of the phoneme. Each a llo­
phone is a d iffe rent man ifes­
ta tio n of a basic pho neme
and is the basis of speech
synt hesis in t he SP0256
ch ip.

The repertoire of sounds
fo r the SP0256 is ca lled the
allophone set. It conta ins 59
allophones and 5 pauses of
various lengths. These allo­
phones. their associated
c o d e s. and examp les of
usage are shown in Fig. 3. In
this table. the associated let­
ter o r letters in the example
word are shown capitalized
Some phonemes have two
o r three allophones . These
variations a re posit ion- and
context-dependent. as indi­
cated in the associated ex­
amples. For example, KK1
will sound good before I I as

SERIAL ADDRESS OUT. This ou tput t ransfers a 16·bit address seri­
ally to an external speech ROM.
STROBE ENABLE. Normally held In a logic 1 state. When tied to
ground, ALD is disabled and the SP will automatically latch in the
address on the input bus appro ximatel y 1 ,lis after detecting a logic
1 on any address line.
ADDRESS LOAD. A negative pu lse on this input loads the 8 address
bits into the input port . The negative edge of this pu lse causes LRO
to go high.
SERIAL IN. This is an 8-bil serial data input from an external speech
ROM.
This pin shou ld be grounded lor normal operation.
Power supply for the microprocessor interlace logic and contro ller.
Pulse-width-modu lated digital-speech output which . when filtered
by a 50kHz row-pass filler and amplified . will drive a loudspeaker.
STANDBY RESET. A logic 0 resets the microprocessor interf ace
logic and the address latches. Must be returned to a logic 1 for nor­
mal operat ion.
This is a 1.56-MHz c lock output used to drive an external serial
speech ROM.
XTAL IN. Input connect ion for a 3.12·MHz crystal.
xrAL OUT. Output connection for a 3_12·MHz crystal.

Function

Ground
A logic 0 resets that po rtion of the SP powered by Voo. Must be
returned to a logic 1 for normal operation.
For use with an ex ternal serial speech ROM, a logic 1 disables the
external ROM.
Output control lines for use with an external seria l speech ROM.
Refer to the SPR016 data sheet for detail s.
Power supp ly for all port ions of the SP except the mic rop rocessor
in terface log ic.
STANDBY. A log ic 1 output indicates that the SP is inactive and vco
can be powered down externall y to conserve power. Wh en the SP is
react ivated by an address being loaded. SBY will go to a log ic O.
LOAD REQUEST. LRQ is a logic 1 output whenever the input buffer
is full. When LRO goes to a logic 0, the input port may be loaded by
placing the 8 add ress bit s on Al-A8 and pu lsing the ALD ou tput.
8-bit address which defines anyone of 256 speech entry points.

ROM CLOCK

SER IN

SBY RESET

TEST
VOl
DIGITAL OUT

OSCl
OSC2

ALD

A8, A7, A6, AS,
A4, A3, A2, A 1
SER OUT

LAO

SE

21

26

27
28

20

22
23
24

25

10, 11, 13, 14,
15,16, 17,18
12

19

9
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What you DO get is one compact package that TURNS ON RTTY READY ­
No program load, "SYS" commands, or rats nest of external wiring to enjoy the

best in CWIRTTY operation. (AMTOR too, if added.)

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

• Computer-enhanced detection means extensive use of
software d igital filtering techniques for noise and
bandwidth tha t t rack the operating speed and code .

• Full speed RTTY 60 to 132 WPM, CW to ISOWP~f . &
110/300 Baud ASC II.

• Choice of fu1l- or spli t-screen display with large type
ahead text buffer and programmable memories.

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

" When You Buy, Say 73"

• Keyword or manual control of VI C or Parallel printer
and receive buffer storage.

• Convenient pl ug-in jacks for a ll connections.
• Single board design co ntains T U & ROt\I software tha t

does not require external power.
• Full one-year warranty.
• WR U, UKshift O n Space, Word wrap- around, T est

"Q uick Brown Fox" & " RYRY" in RO M. Break buffer ,
Random Code generator, Handkey input, Real-time
dock, sturdy metal cover and more.

AIR-l for VIC-20 or C-64 $199 (with AMTO R
$279). Microlog Corporation, 18713 Mooney D rive,
Gaithersburg, ~ID 20879 Tel : 30 1-258-8400

MICROLOG
INNOVATORS IN DIGITAL COMMUNICATION

:-lot..: VIC-20 is a trademark of Commodore EIl·dronil'S . Ltd .

Copyri!o(ht © 1984 Micw l,,!! Corporation
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them to the synthes izer via
t he PRONOUN C ro u tine .
SPEAK uses the va lue in lo­
ca tion $340 to initia liz e the
Y register as a co unter to
keep track of the number of
allophones sent. The Xregis­
ter is used as a poi nter to the
various values in the a llo­
phone buffe r.

The PRONO UNC routine
saves the a llophone data in
the acc u mu la tor o n the
st ack wh ite it c hecks the
l RQ line to see if the synthe­
sizer is ready fo r the next al­
lop ho ne . It d o e s this by
readi ng the va lue in bit 7 of
Periphera l Register B which,
as was mentioned earlier, is
set up as an input. If bit 7 is
a 0, then the synthesizer is
ready to rece ive data via Pe­
riphera l Register B.

Right now you might be
wondering how to get the
proper a llophone codes put
into the buffer to get the
th ing to say what you want it
to. There a re bas ica lly two
ways to do th is. One is to
create a dictionary of words
w it h the a sso ciated a llo­
phone codes needed to gen­
e rate each word . Then , by
se lec ting the desired word,
the a ppro pr ia te allophone
codes can be loaded into the
b u ffe r a nd spoke n . The
other method would be to
utilize some sort of text-to­
a llo pho ne algo rithm which
would ana lyze a word and
generate t he proper a llo­
phone codes to speak the
word.

The d ictionary method is
by far a simpler method, but
it has two drawbacks. First
of a ll, the memory required
to have enough words in the
dictionary to speak a ll of the
most-used words in the En­
glish lan gua ge wou ld be
a bove the capabil ities of
most microco mputers. The
second d isadvantage is the
large amount of time which
needs to be invested in order
to create the dictionary.

The text-to-allophone al­
gorithm is by fa r the best in
terms of flexibility and econ­
omyof memory. All that is
necessa ry to use it is to send
the word text to the a lgo-

••

c
"

sembler wh ich uses simila r
no me ncla tu re. you cou ld
change the slot by changing
the $30 to $xO, where x is the
slot numbe r. If you are typ­
ing in the hexadecimal va l­
ues fo r th e program, you
would cha nge the $BF in lo­
cations $303 and $300 to
$8F + $nO. where n is the slot
number . You wou ld a lso
change the $BE in loca tions
$308, $328 , a nd . $32E t o
$8E + $nO.

The SPEAK rout ine takes
th e a llopho nes and sends

fo r another a llophone. The
CB2 pin o n the 6821 is put in
the "pulse on write" mode,
wh ich se n ds a ne gati ve
pulse out when data is writ­
ten into port B. This signals
the synthesizer that the a l­
lophon e dat a is re a d y .
Plea se note th at t he ad­
dresses for the PI ACR B(Con­
tr ol Re g is t e r B) a nd
PIADPRB (Da ta Dire ction
and Per iphera l Regis te r B)
registe rs a re offset in lines 15
and 16 for use in slot 3 of the
Apple. If yo u are using an as-

Fig. 5. SP0256 block d iagra m.

,"

= ~OIO D'SULE SOU" C[ u n • "[X1( AU L AO" 'N ' , ."fIL"T'O"CONroQ\.
,~ "( GOSHA5 )- RO" CLOC ~

1
$0.'''' LO' '''<O,"' , . , .". "

"'"
l2.",\.0, ,,e
REG'STE"S
'COl H'e' . ""1

I .",

o.n
YOCAL lIlOCl ""on
lI2 f'OLE g,Cl1 .L
~IL H"1

l " • • I" ' .",
~.

PVl.M " '0' _ I-- ~'GIT
" 0 0 UL&10 _ M

ADORESS
oU,SHA

I I osc 2

'" ""
S T•• ' 000'1[$$ . 0 ..OSoU [,u". tOl<' .Ol

,1111.1111, J.J. Jo L.. .. '"••• !oil' Ilf'51:,

,

'-" ~" *" "r-: ",J: 0'._ J: 0,_, I", • " " "....
" '0 ••

., .,
'".' ... ... ". ','
'~r

... ...n ... ..
." " " .. M

,t" ,toom ..... '. ,~ .. •• •.. l o l 2 r- • ,
"" " .. ~, <, 0 ,." ... •.,. " "... .. "' M 6

" ..' .., , '... • •
...~o ), • '"'. " - ','.. ~ ~ oc.

.r oo
" • ".." •• co• "Uo_

" o. " ln.,

L.. l~:•• "'' .. " ' 68l ' ~~ - )'"''''• " "
" " .,.... "" I--;t• ..

~
.,.. ' ::--, oo T" . ,., .,.'" ,. ooסס

I ok", " r-"'1
,J;

),
CHOP· r~U'(R•

," "
on ">,. "

ll(~S£~
.,

., ,.. •., ,
•• ,

DOl. .,

~ .,
De' .e
on .,

Del "'

SU,al..

Fig. 6. Schematic.
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""es

be sent. This allows 142 al­
lophone codes to be sent to
the synt hes ize r. This is more
than enough for most mes­
sages composed of a num­
ber of words. Most words
conta in le ss t ha n 20 allo­
phone codes.

The INIT portion conf ig­
ures port B of the 6821 chip
to have bits 0- 5 in the o ut­
put mode and bits 6- 7 in the
input mode. Bit 7 is used to
mon itor the l RQ (l oad Re­
quest) pin o n the synthesizer
to find out when it is read y
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Lis ting 2. Ed itor program.
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rithm, and it will then gener­
ate the proper codes to be
spoken. The program neces­
sa ry to a chieve thi s end ,
howe ver , is ve ry compli ­
cated and requires a rule ta­
ble containing around 300­
600 rules to handle all the
contex tua l arrangements
letters have in the various
words in the language.

The pro gram I have in­
cluded in thi s article is ba sed

on the first method, the d ic­
tionary method . The reason
I did this, in spite of its limi­
tations, is because its sim­
pli city allowed me to
generate a small dictionary
of words to experiment with
until I could come up with a
text -to-speech algorithm .
When I get it going I will
writ e a seco nd article on
that and share it with you .

The program sho w n in

l ist ing 2 is the program Ica ll
the Editor . Thi s p rog ram
uses 3 text files which are
sto red on d isk and read into
memory when required to
gene rate speec h. One file
c o n t a ins the all oph one
codes fo r all the words in the
dictionary. The second co n­
tains the text of the words in
the d ictionary, and the third
is a file of messages made
up from the words in the die-

t io nary. By givi ng different
file names to the fi les, one
c a n genera te se ve ra l d ic­
tiona ries a nd seve ra l me s­
sa ge f iles to give an un­
limited vocabulary to the
machine . The o n ly draw­
back is that only 200 words
with 32 allophones e ac h,
and 100 messages with 16
words each, can be stored in
memory at a time and still
leave e nough memory for
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Fig. 7. Sample words fo r ham-oriented applicat ions.
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an app li c ati on p rogram .
This, in spite of its limitation,
seem s to be ver satile
enough for most experimen­
tal app lications.

The routines show n in
Listi ng 3 are the rout in es
wh ich would be added to an­
other Basic program to al­
low it to use the dictionaries
and message files created
using the Editor program.

Using the Editor Program

The f irs t thing that needs
to be done when dictionary
and message f i les are cre­
at ed i s to in it ialize them .
This is done by typing " RUN
1 0 0 00 " from t h e Ba s i c
prompt (]). The program w ill
ask you for the dictionary
fil e name you w ish to create .
Enter thi s name. If you do
not enter anyt hing except '

the Retu rn key, the default gram w ill begin asking for
f i le name wil l be WORDS. the allophones. To do thi s
The new file wil l be ini t ial- you would enter HHl and
ized and then w ill a sk you Retu rn. The program would
for the f i le name of the mes- then verify the allophone to
sage file you wish to create. make sure it was a valid one.
The defau lt file name i s If it wasn 't, it would prompt
ME SSAGES. INVALID ALLOPHONE . ..

On ce the f il e s are cre- REENTER and re-reque st it.
ated, the progr am restarts If it was correct, it would
automatically. The program req uest the nex t. You would
asks for the f i le names of the then enter the next one, EH.
dictionary and message files Then LL, AX, and ow. For
you w ish to use. Enter these the last ent ry (since there are
and wait for the fil es to be no more allophones to be
loaded . The bigger the d ie- entered) you w ou ld j ust
tionarv, the lo nger it takes to press the Return key. You
load. would then get the prompt

The main menu then ap- f or th e t ex t f o r the next
pears. Select the desired op- word . This process can con­
tion . Please remember: Do t inue until 200 words have
not exit the program after an been entered or you press
editi ng sess ion w ithout us- Return in response to the
ing the QU IT option. Other- word text entry .
w ise, you will lose all the Remember when creat ing
c h anges and en t r ies y o u you r dictionary to take ad­
have made for that session. vantage of wordsllettersl
The QUIT option writes the numbers wh ich so u nd t he
files back out to the disk. same. For examp le, if you

Enter New W ords: Thi s enter " f o r," you ca n then
option al lows you to enter use it in place of 4, four,
the text and the allo phone fore , etc . Fig . 7 con ta in s
co d es for the word s and some sample words whi ch I
store them in t he dictionary. have come up with for gen.
The fi rst th ing to be done is eral ha m-oriented ap pli­
to enter the text of the word. cations.
Then, after you ver ify that View/ Change A W ord :
the word is as you wi sh it to Thi s option allows you to
be, the program will check call up a word in the dictio­
to see if it is already in the nary and vi ew or change the
dictionary. If it is, you will allophone associated wi th,
see the prompt, W ORD AL- it. If the word is not in the
READY IN DICT., and the dict iona ry y o u will see a
w ord text will be re-te - prompt , WORD NOT IN
quested. If it is not, you wi ll DICT, Remember, the word
then be able to enter , one at must be spelled exactly as it
a time, the ind iv idual al ia- was first entered, including
phones neededfortheword . spaces. On ce th e word is
When al l o f the allopho nes found, the program displays
ha ve b ee n entered , ju st the word and its associated
press Retu rn. The program allophones. If they are not
wi ll request t he text for the co r rec t, y ou c a n reenter
next word . If all of the words them in t he same mann er
desired have been entered, you initia lly d id . If they are,
ju st pre ss Return at thi s you can view another word
point and the program wil l or return to the menu by an­
return to the menu, For ex- swering the prompts accord­
amp le, to enter the word ingly,
HELLO into the dictionary, Delete A Word: Thi s op­
you would type H E LL a tion allows you to get rid of"
Return for the text ent ry , u nw anted words from t he
The program wi ll prompt di ct ionary. Sim p ly type in
HEllO CORR ECT? If so, thewordyouwish todelete
press Retu rn. If not, enter N from the dictionary , Th e
and Return and reen ter the routine w ill check to see if it
wo rd , If c o rrect , t he pro- is in the d ictionary, and if it
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Listing 3. Application routines.

is, it will display the text and the message one at a time.
allop ho ne data fo r tha t W hen all t he wo rds have
wo rd . If afte r ver ification been entered. just press Re­
you wish to delete the word. turn . You will be asked if you
just press Y in response to wish to enter another rnes­
the prompt. The next sage. If so, just press Return.
prompt asks you if you wish If not, enter N and Return.
to delete another word . If so. With each word entered, the
enter Y. Any other response routine will check to see if
will return the program to the word is in the dictionary.
the menu. If not, it will prompt WORD

Print Dictionary: This op- NOT IN DICT. and request
tion simply sends the entire another wo rd . Remembe r,
d ict ionary to a pr in te r. ltwill the message is referred to by
prin t the file name of the its message nu m ber. Thi s
dictionary at the top of the number is shown at the top
page, the number associ- of the screen when entering
ated w ith each wo rd , the the message. Th is numbe r
word text , and the allo- can also be obta ined by us­
phones associated with it. ing the Print Message Text
The routine uses the CHR$ option described later .
(15) code in line 4040 to put View/Change Messages:
my Epson MX-80 printer in This option functions just
the condensed-print mode like the view/Change Words
to allow the printing of 132 option, only you can ca ll up
colum ns on one line. You t he message by t he rnes­
might wish to change that sage num ber associa ted
code if you have d iffe rent with it and see what words
pri nter. ma ke it up. If a message is

Create Messages: This op- not correct, you can reenter
t ion allows yo u to c reate the words as done above.
messages using the words in Delete Messages: This op­
the dictionary which are cu r- tion allows you to delete an
rentlv in memory. Once you unwanted message. Enter
create a message file. you the message number of the
must make sure you use the message you wish to delete.
same dictionary with that The routine will d isplay the
file in order to make sure the message text on the screen
proper words will be spoken. fo r verification . If it is OK to

Messages are crea ted by delete, type Y to the delete
entering the words desired in pro mpt. If you wis h to de­
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lete anothe r message, an­
swer Y to the next prompt.
Anything else will cause the
p rogram to return to the
menu.

Print Message Text : This
option will print all of the
messages cu rrently in mem­
o ry . The message number
a nd t he associ ated wo rds
are listed.

Speak Messages: This is
the most enjoyable option.
When a message number is
entered, each of the words
in the message is printed on
the sc re e n and simuf ta­
neousl y spoken. Thi s way
you can verify the message
and the pronunciation of the
word and then go back and
change a nything if neces­
sa ry.

Using the
Appli cation Routines

The application routines
shown in li sting 3 allow you
to use previous ly generated
dictiona ries and messages in
other programs simply by
calling the words or mes­
sages up with their access
code numbers. To use the
routines, the low numbered
lin e s shown in Li s t in g 3
(those below 100) would be
me rge d into t he p ro gra m
you wish to speak a t t he be­
ginning of the program, be­
fo re line 100 . The high
numbered line s wou ld be
merged after the last of the
normal program lines . Then,
when the program is run the
dictionary and message ar­
rays are dimentioned. file
names for the dict ionary
a nd message fi les a re en,
tered. the data is read into
memory, and the program is
then ready to speak the mes­
sages and words,

This is done by setti ng
MSC equa l to the message
number of the message you
wis h to have spoken, and
then doing a COSU B 60000.
To speak an ind ividual word
in the d ict iona ry. se t WD
equal to the word to be spo­
ken and doa COSUB 610CKl
Make sure MSC and WD are
not greater than the maxi­
mum num ber of messa ges
orwords in memory.

You must a lso make sure
that the var iables used in
these routines are not used
in the target program in or­
der to avoid any conflicts,
Of course, these variable
names and line numbers can
be changed to suit the appli­
cation. The important thi ngs
to remembe r are to make
su re that the proper dictio­
nary and message arrays are
dimensioned, the proper file
names are entered or gener­
ated, and that the data is
loaded into memory prio r to
calling subroutines 60000 or
61000. If it is not desirable to
enter the file names from
the keyboard every time the
p rog ram is run , then yo u
might wish to define them in
a program line prior to read­
ing the files.

Th is p roject has by fa r
been t he most gratify ing
project I have ever under­
taken on the co mpute r. It
didn't cost mu ch, it went to-­
gether easily, the program­
ming was s im p le , and it
worked without much fid­
dling. I was able to take thi s
project from a bag of parts
to the finished article in 3
days. The ex citement of
hea ri ng your computer ta lk
to you will keep you busy at
the keyboard for hours.

The appli cations of such
a device are u n li m it e d .
Whether it be fo r assisting
the handicapped, entertain­
ing and educating the kids,
or adding a unique embel­
li shment to the ham shack, it
will definitely be a worth­
while investment. Your
imagination is the only limit
on its possibilities. If you do
not li ke to type in long pro-­
gram listings, I will be glad
to send yo u a copy of the
prog rams shown in this a rti­
cle on a DOS 3.3 disk for
$20.00 postage pa id.

In the meantime I will be
working on a text-to-speech
algorithm for thi s sy nt he­
size r. If you are interested in
thi s or have any co mments
o n this article or th is fa sci­
nating technology, drop me
a ca rd or a letter, I would
love to hea r from you, Keep
ta lkin'l .
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Ed Ingber WA6AXX
Ad'lancro Compufer Contro ls, Inc.
10816 Northridge Square
Cupenmo CA 95OJ4

lakin' It to the Streets- Part II
Last month's discussion was only half of the story ­

now discover what remote control can do
when the ShackMaster's power is unleashed!

In Part 1, I described the
benefits of cros sband

linking and telephone access
to your home station, The
Sbacksaaster' stat ion con­
troller connects to your HF
transceiver, one or two VHFI
UHF transceivers, and other
station equipment. Now I'll
describe some other featu res
of the station contro ller that
ca n ma ke ama teu r radi o
more fun and usefu l in your
everyday life.

because you' ll be home late
from work . O r you want to
let them know that every­
thing isOK. They might want
you to call to see if you need
to do an errand on your way
home. And since you both
might not be ava ilable at the
same ti me, it would be nice
to be able to leave a mes­
sage.

An elec t ronic mailbox de­
signed for use by the fa m il y
should be easy and fun to
use. Ten canned messages

Electronic Mailbox that cover many typica l situ-
Hams have handled t ref- ations are ava i lable in

ftc since the beginning of Shacksaaster. The messages
amateur rad io . Organized may be left by the ham while
traff ichandlingwastheorig- away using t o uc h to ne ' ....
inal basis for the formation commands over the air, and
of the American Radio Relay incoming messages may be
l eague . H am s relay mes- retneved bv tbe tamilv mem­
sages from one non-ham to be r by pressing the Read but­
another non-ham and from ton. The mailbox message is
ham s to non-hams, These spo ke n in sy n t he sized
messages are ca lled thi rd - speech to the fami ly mem­
party t raffic . M sOs and re- her. Outgoing messages to
peater m ailboxes are exam- the ham can be loaded by
pies of modern technology pressing the load button.
applied to handling t raffic The speech synthesizer ac­
between hams. knowledges en t ry o f the

Having a stat ion at home message.
m akes it pos sible to relay Front-panel lights ind icate
third -party messages be- the presence of inco m ing or
tween you and your fam ily outgoing mai l. Mail can also
convenient ly. Why would he loaded and retrieved by
you want to relay t raffic to t he n o n-h a m by c a l li n g
your wife and kids? Perhaps home o n the telepho ne.
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Remotely-Controlled
Intercom

Third parties are permit­
ted to participate in amateur
communications provided
that a co nt ro l operator is
present at the control point
of the stat io n. This provi sion
is the basis for allow ing a
f riend to tal k over your ra­
dio, and is also the basis for
all phone-patch and auto­
patch operation,

Vi rtually a ll ham s have
used, or at least have heard,
a repeater autopatch You've
probably used your repeat­
er's autopatch to call home
or to call the police or report
a traffi c acc ident. The patch
allows amateurs, through in­
terconnect ion of the repeat­
er to the phone line, to talk
w ith non-ham s. This is a form
of third-party t raff ic known
as participa tion-th rough­
phone-line inte rconnection.
A control operator is in co n­
tro l (typica lly remote con­
trol) of the repea ter during
the patch.

Now imagine that instead
of the phone line connected
to the repeater there wa s a
wire to a speaker and micro­
phone at the loca tion of the
perso n you wanted to ta lk
with. Now replace the repeat-

er w ith your home station.
You already have a speaker
and mic rophone in your
shack; add a cont roller to
provide you, the cont ro l op­
erator, with com p le te re­
mote control of your home
st a t i o n - a nd y ou ha ve
Shac k Patch ! It's an auto­
patch to home without using
the phone!

To act ivate Shac kPatch,
ente r a tou chtone co rn­
mand as you would to bring
up a repeater autopatch .
Shack Patc h generates an
electronic ring at home, sim­
ilar to a telephone. Anyone
at home can answer it just by
pressing the Answer button,
From there, the " patch" pro­
ceed s as an exc hange of
transmissions synchronized
by PTT. Our f riend, the con­
trol w ind ow (see Par t I ),
keeps vou in complete re­
mote contro l of your home
stat ion with the ability to te r­
minate the patch with in a
couple of seco nds if neces­
sary. Your response time in
cont ro ll ing your home sta­
tion is identical to the case
where you would be stand­
ing over the shoulder of a
th ird party who was using
your station.

Why have a Shackf'atch if
there's already a repeater au-



Fig. 1.

)

<

connected to BSR modules.
ShackMa ster acknowledges
you r commands with synthe­
sized speech responses. The
BSR system can a lso be con­
tr oll ed ove r th e ph on e
through Sha ck Ma ste r.

A Family Affair

Amateur ra di o d e s per­
ately needs to grow in order
to just ify the re tention of its
frequency a llocations in the
face of inc reasi ng competi­
tion for spectrum. The best
p rospects fo r new ha m s
should be you r own family
members. No one else has
the same leve lof exposure to
the benefits of a mateu r ra­
dio or such proximity to a
teache r, or "Elmer"

By the ir very nature, many
ham-radio activities may ex­
clude family mem bers: club
meeti ngs, specia l events ,
and, most of a ll, ope ra ting.
The impressio n may be that
ham radio is something that
takes up a ll of daddy's spa re
t ime . Thi s o fte n re su lt s in
fe eling of re sentme nt to­
ward amateur rad io from the
people who would otherwise
be the best possi ble candi­
dates for recruitment.

One of the intents of the
third-party participation pro­
visions in the rules is " to al­
low persons w ho are not

OOTGONJ MA l.

INCOMW'lG M Al.

Fig.l.
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condit ione r so that the
house is cool by the time you
ge t ho me.

The BSR system is based
on a sys tem cont roller which
injects 1OQ-kHz signa ling d i­
rec tly into the power li ne to
address lamp and appli an ce
modules located throughout
the house. The modu les plug
into wa ll o utle ts and then
lamps and appliances plug
into the modules. The mod­
ules conta in relays o r SCRs
to cont rol power to the ap­
pliances.

Up to sixteen independent
unit codes a re addressable
with the BSR system. All of
the lamps in one room could
be add ressed as one u nit
code. the HF rig as anothe r,
the a ir condit ione r as an­
o ther, etc. To avoid inte rfer­
ence with ne ighbors who
own a BSR system, an insta l­
la tion is assigned one of six­
teen house codes (A- P).

The BSR system is usu a lly
cont ro lle d by BSR's com ­
mand conso le . Howe ve r,
Shac kMaster couples to the
BSR sys tem throu g h the
H e a thki t'" RS-2 3 2-t o ­
BSR X10 interf a ce . Serial
data comma nds from
ShackMaster, in response to
your touchtone commands
over the ai r, command the
various pieces of equipment

120'1

'"CO NtROL XC Vii U ME

1~('d QQ·b'

!
ISHAC KMASH iI I~ I GO - 153 0 I ~

BSR X10
Shack Contro l

Wi t h ShackMas te r yo u
can turn on and off sta tion
equipment u sing the inte r­
face to the BSR X1 0 home­
co nt ro l sys t e m. An infre­
qu ently practiced aspect of
amateu r rad io is radio-con­
tro l operat io n, defined a s
"one-way com mu n ica tio n
for remote ly control ling ob­
jects or apparatus other than
Amateu r Ra d io st at ions ."
While not the most impor­
t an t as pect of a mateu r
radio, it's specifica lly perm it­
ted in §97.89 (Points of Com­
munication) (b): Amateu r
Radio stations may transmit
one-way signa ls to rece iving
appa ratus while in beacon
o perat ion o r radio control
operation.

When man y hams think of
rad io remo te co nt ro l the y
t hi nk o f radio-c ontrolled
model boats a nd planes. Rut
if you c a n rad io -c ontro l
boats and planes, why not
o t he r th in g s around the
house ? Turn on the lights be­
fore a rriving home. Turn on
the p orc h ligh t if yo u ' re
going to be late - or the ai r

ing and Shack Patch, the con­
trol wi ndow ke eps yo u in
cont ro l of you r home sta ­
tion, a llowing you the oppor­
tunity to send commands as
desi red every few seconds.

The patch is VOX-acti ­
vated from the phone, that
is, you r home control tran s­
ceiver transmits only when
the called party is talk ing. If
he continues to ta lk for sev­
eral seconds, t he cont ro l
window a llows you to inter­
rupt or exercise control

A phone number can be
stored in Shac kMaster's au­
todi a l memory and easily
d ial ed with a tou cht on e
command . Any phone num­
ber can be dia led as well ,
with a selec table-to ll-restrict
capability. The phone num­
ber is regene rated into the
pho ne line as ei ther DTMF
or d ia l pulse signal ing

Although PersonalPatch is
a "s implex patch," it can be
operated th rough any re­
peater for greater range.

Si mplex Autopa tch

While ShackPatch al lows
us to talk with fami ly mem­
bers (thi rd pa rties) by di rect
participa tion, sometimes it's
useful to be able to place a
" rea l" phone ca ll . Perhaps a
re pea ter au topatc h is n' t
ava ila ble . Since you've a l­
ready go t a cont rol link be­
tween you and your home
station, a simplex autopatch
simply invo lves contro lling
an inte rconnection to your
home pho ne line.

Person alf'atch'", the sim­
plex patch in ShackMaste r,
a llows you to place outgoing
ca lls . As with crossband Iink-

topatc h ava il ab le? Perhaps
you don't, in fac t, belong to
a club or repeater group with
a ut o patch faci lit ies . Or if
you do , cha nces a re that
when you wa nt to use the
patch. such as on the way
home from work, typica lly
the repeater is busy. Maybe
calling ho me is a long-dis­
tance call from the repeater.
O r perhaps you just don't
want hundreds of ea rs liste n­
ing to you and your wife con­
ve rs ing.

A typical e lect ron ic mail­
box /Sha ck l'at ch scena rio
could be as fo llows:
• The XYL is about to go out
t o p ick up t he kid s after
school. Frank Ham is stil l a t
work. Befo re she leaves, she
loads the e lectronic ma ilbox
with " I will be home late: '
and "Please call home."
• On Frank's way home, he
checks in to pick up the mail,
then tries to ca ll home by
bringing up Shack Pa tch. The
XYL isn't back yet, so Frank
leaves a message "All is OK ."
l a ter, he tries Shack Patc h
agai n, tal ks wi t h t he XY l ,
and lea rns tha t he needs to
pick up his daughter Julie at
her friend 's house.

The mailbox and Shac k­
Pa tch can be used on a sim­
plex frequency or through a
repeater for greate r range.
And the control tran sceiver
can be comma nded to QSY,
so we c a n m o ve Shac k­
Master off freq uency to han­
die our traffic .



" LE~ ~HE HAMS M WES~ECH

BE YOUR ~ELEPHONE ELMER. "

Ever n otice that while many amateur
stores are anxious to quote you a low
price, it' s h ard to get someone to offer
an opinion? After all, what good is a
great deal on the WRONG rig?

At WESTECH, all ou r sales people are
experienced, licensed radio amateurs.
We take the time with you to discuss
YOUR needs, based on h ow YOU oper­
ate . We'll discuss the pro's an d con's
of the equipment you are thinking
about, and even su ggest alternatives.

VV

OROEAHOURS
Mon. & Thur, 10-8
Tues. & Wed. 10-6
Fri. & Sal. 10-4

WESTECH ELECTRONICS
RTE. 286-Presque Isle Plaza
Pittsburgh, PA 15239

(412) 733-1555 ~ III

licensed Am ateur Radio op­
e ra t o rs to experience the
benefits of th is service and
to st imulate the ir interest in
Amateur Radio" (Kowalski,
FCC, 1984). Allowing a
youngster to talk w ith hi s
dad over ShackPatch while
he's on hi s way to or from
work gives the child an in­
sight into the benefits of get­
ting a li cense o f h is own .
Instead of being limited to
ta lking over the radio when
his father is in remote con­
trol of the station, he could
have a rad io of hi s own and
use it anytime to talk with
anyone!

The electron ic m ai lbox,
ShackPatch, and BSR home
control help create a posi­
tive impress ion of amateur
rad io and the se rvices it of­
fers in the minds of the ama­
teu r's family members. These
features involve the fam ily in
amateur radio instead of iso­
lating them from it.

Other Applications

ShackMaster's third-party

traffic and participation fea­
tures make it useful in a ppli­
cat ions other than with the
home station. A tra nsce iver
and ShackMaster located at
the Red Cross, weathe r bu­
rea u, or local hospital ca n
provide many of the benefits
of amateur radio for emer­
gency and priority situat ions
without the need for a ham
to man the station local ly.

Conclusion

Modern tech nology has
worked its way into many as­
pects of amate u r rad io
through featu re-laden trans­
ce ive rs, computer-ba sed
communications , and high ly
sophist icated repeaters, The
ShackMaster sta t io n con­
t ro l le r takes a fr e s h a p­
proach in that it utilizes new
technology to ma ke your ex­
isting home st a t io n mo re
va luable. both by making it
ava ilable to you most of the
time and by involving you r
fam ily members - the best
prospects to be new hams in
amateu r rad io.•
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Victor I- layton
PO 80x 934
Northeast Harbor ME 04661

Above Intercept
It is cramped and dark and freez ing cold, but the Allies need

in formation. Has Britain 's secret radio fallen into enemy hands?

Theaurhor in fuf! fligh r gear by a British De Havilland Mos­
quito.

36 73 for Rad io Ama teurs • October, 1985

I t wa s like a re turn journey
into the womb. The open­

in g wa s so n ar row t hat I
co u ld ba re ly sq u e e z e
through. The new flight su it
and the st iff webbing of the
pa rachute harness made me
fee l as if I were a trussed tu r­
key. The crew chief, a very
hel pf u l fe ll o w w ho had
braced himself fi rmly on the

h ard st and , was g leef u lly
pushing on my rump.

Instd e . t he g lo w o f my
flashlight reflected from the
expo sed c ontro l ca b les .
pu s h rod s , a n d asso rted
va lves re inforced my init ia l
a na tom ic im p re ss io n . In
front of a tu be-and-canvas
seat there was a sma ll steer­
ing wheel . Beyond it on a

rough plywood shelf squa t­
ted "Joan-Eleanor," This was
my fi rst date with he r, and I
k ne w th a t we wo u ld b e­
come quite intimate duri ng
the long ho urs Iwould spe nd
with her in this flying radio
s h ac k . You se e, I wa s a
spook for the World Wa r II
predecessor of the CIA, the
aSS-the O ffice o f St ra ­
tegic Services.

let me put it on the line.
Rad io s have a lwa ys been
magic to me, a lthough they
were essentia l to my trade.
Informa tio n is a very perish­
able piece of goods unless it
gets where it is supposed to
go in a hurry, and the re is
nothing that can beat a ra­
dio to do that. In the old
days we de pended on CW
and ciphers to ge t through.
This was tedious, and every
clandest ine operato r fu lly
expec ted the othe r side to
be tuned in to his freq uency
or to home in on the loca­
ti on of his t ra ns mitter - if
they d id not jam him as soon
as he got on the a ir. This
made the profession rather
ex citin g an d so m e t imes
short-lived .

Back in the latter pa rt of
1944, loan-Eleanor, as this
b rand -new UH F se t wa s
cal led , had been deve lo ped
to cure the problem. Two
units made up the system.
The ground unit was very
sma ll, no bigger tha n a litt le
cigar box. Si mple controls
were mo unted on the top
and a puny dipo le anten na

could be attached in front.
The rad io was so compact
that it could be hidden un­
de r a coa t. Power was sup­
plied by six miniature wet­
ce ll ba tteri e s whi ch co u ld
be cl amped t o t he opera­
tor's wa ist line. The set was
pre-tuned to a single UH F
vo ice fr eque ncy. It wa s a
revolutiona ry improvement
over t h e sets we c a rried
a ro u nd in batte red suit­
cases .

The ai rbo rne un it was
la rger, quite elaborate, and
mo re powerfu l beca use it
used the a ircraf t's e lec trica l
system. This rad io was tu n­
ab le and had conventiona l
d ials and controls. The mike
input wa s com patible with
the lip or th roat micro pho ne
used by the plane's crew. In
this instance, a hookup was
provided to record all com­
mun ications o n an early re­
corder-one which used a
thi n magne tized steel wire
The recorde r was mounted
next to the radio. The an­
tenna, consist ing of seve ral
e lements. was di rectiona l
and was attached to a lo ng
stee l tube which extended
be low the fuselage. It was
retractab le du ring takeo ff
and landing. The small steer­
ing wheel at the upper end
served to turn the antenna in
flight and to orient it for the
best reception.

In add ition to the e lec­
tronics, the rad io operator
had in front of him a fu ll d is­
play of basic fli ght tnstru-



ments. a magn etic co mpass,
connect ions for his oxygen
mask, a nd an outlet fo r his
he ate d fl yin g s u it. T he
who le th ing had been jerry­
rigged in wha t normal ly was
a n inspec tion co mpa rtme nt
in the fo rwa rd part of the tai l
just beh ind t he bomb ba y,
which now was packed with
ra nge-exte nsion tanks.

The id e a be hi n d the
equipment rested upon a pe­
cu lia r propaga t ion c ha rac­
te ristic of UHF in w hich the
sig n a l re fl e c t io n of t he
ground fo rms an inve rte d
cone within wh ich two-way
com m unica tio ns a re pos­
sib le . The role of the a ir­
borne stat ion was to loca te
a nd fly in th is propagation
cone at the highest poss ib le
a ltitude (where t he o rbit
could be largest). The rotat­
ing a nt e nna cou ld be ad­
justed for t he be st sig na l,
ind icating whe re the propa­
gation cone was located in
space. Th is d irectiona l infor­
matio n was then passed to
the flight crew in t he cock pit
so that they could kee p the
plane on station .

The ai rc raft se lected fo r
these airborne inte ll ige nce
ga the ri ng missions was a De
Havill and Mosq uito , a ma­
ch ine bu il t la rge ly of wood
a nd po wered by two su per­
charged Rol ls-R oyce Merli n
e ng ines. With 1290 ho rse­
powe r on each side, this was
a high-pe rforma nce p lane
capab le of speeds up to 4<X)
mp h a nd a then-ext raordi­
nary se rvice cei ling of
37,OCHJ fee t It cou ld fl y well
a bove the reach of Ge rman
a ntia irc raft batte ries, h igher
than thei r best f ighters, a nd
wel l beyond the ir top speed,

Duri ng periods of traff ic
between the ground a nd the
airc raft the re was p racti ­
cal ly no cha nce that the lo­
cat ion of t he t ra ns mitte r
could be DFed, and w hi le it
was conceivable that the sig­
nal from the ai rc raft could
be picked up by a listeni ng
st a t io n on t he s a me f re­
q ue ncy, t he re was no t muc h
tha t the ene my co u ld do
about it We were ou ts ide his
capability to knoc k us o ut

All t ra ffic was recorded on
w ire and t he spoo ls were
se n t by specia l cou rie r to
hea dquarters rig ht afte r a
mission fo r a nal ysis a nd tar­
get designat ion.

It was du ri ng t he la tter
pa rt of Novembe r, 1944 ,
when I was give n orders to
fly these miss ions as a n op­
e rato r. I had bee n picked be­
ca use I spoke t he languages
of our age nt s be h ind t he
lines, local na tional s who
had vo lunteered to do some
work for us in thei r occupied
co u nt ries . There w as an ­
othe r reason . I had been lib­
e rat ed by t he A llie s in
northe rn France and knew
the da nge rs, pressu res, and
gnawing fears which al ways
come with the job.

The fact that I had had a
complete flig ht phys ica l a nd
spent a cl austrophob ic hou r
in a decompression cham­
ber to see if I was q ual ifi ed
for fli ght duty did no t im­
press t he US Navy Com­
m ander in c ha rge of t he
Joan-Eleanor pro ject o r his
staff of e lect ronic wiza rds
w ho made up the specia l
unit at the Watton airbase. a
fie ld used by t he 25t h
Bomber G roup and a sq uad­
ron of Mosq uitoes. The la t­
ter we re used to fly weather­
reconnaissance an d pat h­
fin d er m iss io ns . Three o f
th eir shi ps h ad been a s­
signed to the Joa n-E lea no r
tea m a nd were modified to
take t he equipment, th e
ra nge-e xte nsio n tan ks, and
nuts like me. Afte r a wel­
come briefing I was intro­
d uced to the head pilot, a n
Ai r Corps flyer with lo ts of
ex perience in Mo squ it oe s.
He seemed am used when I
told him that I had bee n up
in pla nes on ly a fe w times
(usua lly as eithe r a passen­
ger o r a parach utist), so he
suggested t hat we t ak e a
look at the bird .

The Mark XVI Mosq uito
had fine lines in its mott led
ca mouf lage p ai n t , b u t
lo ok e d unga in ly o n t he
grou nd beca use of its th ree­
poi nt landin g sys tem . Fo l­
lo w ing the p ilot in to t he
cock pit through a hatch be-

hind the nose, I sett led into t he ba r at t he c lu b w a s
the right sea t a nd straddled a bo ut t o o pen a n d my
the dua l cont rols. The das h m o uth h a d beco me so
in fron t of me was c luttered pa rched that I cou ld not a r­
with all ki nds of in struments t ic ulate the que sti o n. Be­
a nd t he re we re b lack-box sides, r had been told that I
navigatio n aids on my side m ig ht ge t t o mee t M a jo r
of the coc kp it wh ic h I had C la rk G ab le , w h o was
never seen before . From the kn ow n to patro n ize t he
shou lders up, v isi b ility was sa me establi shment d uring
e xcel lent thro u gh t he these st ressful times.
Ple xig fa s I canopy . The The f irst fa m iliar iza tion
pilot explai ned that most of fl igh t ca me t he ne xt day,
the a rmor a nd all the weap- a nd I sa t in t he naviga tor's
o ns had bee n removed to seat. Afte r ta keoff we
li ghten t he p la ne for t he climbed steep ly in t o the
sa ke of a ltitude, speed, a nd clouds and I wa tched the al­
ran ge . timeter and rate of c limb in-

It was, in fact, a hot ma- dicator wind up like c razy. It
chi ne, with but one very bad was a n aston ishing pe rfor­
ha bit. Du ring ha rd la ndi ngs mance to a n ea rthling li ke
it was commonplace fo r the me , a nd I was el ated w hen
fuse la ge ta i l sect io n to we broke out into brillia nt
brea k off beh ind the bomb su nshine look ing down upon
bayandturnintoap ileofas- the cumu li a nd the haze of
so rted c h ips , to othpi cks, t he Eng lis h co u nt ryside .
a nd skewe rs (because it was C limb ing th rou gh 10,000
made of wood). This was the fee t, the pilot inst ruc ted me
place where I would be sit- to go on 100% oxygen , The
tin g. plane leveled off at about

O n thi s so u r note, we 30, 000 as the engine con­
strolled un der the sta rboa rd trois were set to t he c ruise
wing with its huge e ngi ne mod e . The in dicated ai r­
nace lle to look at the radio spe ed sett led arou nd 320
compartment It was indeed knots, and the o uts ide ai r
ve ry s m a ll, a n d I h a d to tem pera ture showed a chi lly
c raw l on m y ha n ds and -40 0 F.
knees to get in, Once seated, Th e p ilo t made va rious
I rea lized t hat everyt hing m a neuve rs a nd I w as a l­
was with in reac h a nd t hat lowed to tou c h the controls
probably one cou ld su rvive lightly to get the feel of the
in this broom cl ose t for the plane . It was a thrilli ng but
six to eight hours which was short experience, especially
the len g th of t he ave rage since f ro m he re o n o ut I
rmss ron. wo uld ha ve to ride in the aft

Clamped under the seat co m p a rt me nt an d mess
was a p las tic f un n el at- a rou nd with Joan-El eano r.
t ac hed t o a fle xib le ho se Afte r that it was just plain
which was desc ribed as a re- wo rk, work , wo rk . I was
lief tube -a one-shot affa ir drill ed o n procedures , on
s inc e it n e ve r fai led to tec hniques, a nd spent hou rs
freeze up at high a lt itude . in my sma ll radio shack. I
Then came the c linc her. The learned to work the sets in
access hatch cou ld be ietti- m y b u lk y f li gh t gea r, the
soned in a n e me rge ncy, but heated su it, the g loves, the
the ope ning was too smal l to helmet, a nd how to use the
ba il out with the parachu te oxyge n. I d id this by t he red
on. In theo ry, the radio op- glow of the overhead light
e ra tor w as s u p posed to a nd a lso in total da rkness to
jump with the c hest pack in simu late powerfa ilurewhen
his hand, hook it o n wh ile it would have to be a matter
fa lling, a nd the n p u ll t he of fee l.
"D" hand le . I was tempted Ten days later, I f lew my
to ask if an y of my predeces- first simula ted radio missio n
so rs had eve r survived suc h at a lt itude ove r the a irf ie ld.
a n escape pro cedu re , but The sets had been warm in g
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up during the climb and I the aircraft over the base,
was ready to click the trans- and the technicians played
mit switch on at the precise the wire that I had brought
time. back with me. It was a lousy

"Ceorge.Ceorge . . . this is recording, with sta t ic and
Victor. Do you copy?" fading, but it was audible

There was no reply, and and cou ld be transc ribed.
after severa l fut ile attempts Appa rent ly, we had strayed
I asked the pilot to shift his outside of the propagation
flight path so that 1 cou ld cone -or somet h ing had
give it another try. Finally, gone wrong with the equip­
there was an audible re- ment. The latter wa s hotly
sponse from base. denied by the humorless na-

"Vic to r, Victor ... thi s is val type and his aides, but I
George. You a re loud and did not mind taking the
clea r. How me?" blame becau se I did not

Hands flying, I pressed a care if I ever flew in that
button which would fl ick a con t rapt ion agai n a nd I
light in the cockpi t to show knew that it would ta ke a lo t
that there wa s contact with more practice and a hea lthy
the ground and at the same dose of luck to bring home
time I hit the Record switc h the bacon.
on the wire recorder . Di- It wa s mid-November
re c t ly in front of me the when I was alerted for my
magnetic compass began to first real mission over Cer­
tu rn slowly, showing that we man-occupied territory. Our
we re f ly ing in a shallow man, code named Bobby,
bank . Tentatively, I rota ted had pa rachuted into Hol­
the antenna stee ri ng wheel lan d a few weeks ago and
to sea rch out the st rongest had made contact wit h
signa l. I chuckled at the idea the Dutch underground .
tha t in a manner of speaking Through the so-called inno­
I was flying the aircraft, but cent messages which were
there wa s work todo and the regularly broadcast by the
time had come to get my act BBC, a date and place had
together. been se t for a co ntac t with

The fe llow operating the Joan-E leanor. This wa s to be
ground set was reading off two davs later nea r the Cer­
some prea rra nged poop, m an -o c c u p ie d to w n o f
and I talked just enough to Zwolle, east of the Zuider
keep the contact going . Zee.
After about ten minutes, Bobby was not a com­
George signed off and I sig- plete stranger to me, even
naled the cockpit that my though we had never met
work was done. During the face to face. We had talked
descent to base I rewound on the telephone while he
my precious wire recording was being kept in a sa fe
and pocketed the spool It ho use du ring his tra ining be­
was going to be my gradua- cause it was impo rtant fo r
t ion d iploma. I fe lt pretty him to know to whom he
good about the whole mis- would be talking wh ile
sian unti l the pilot dec ided doing his stuff . He had spo­
to perform some barrel rolls ken in Engli sh with the slight
for my benefit, and I exper i- guttural accent so peculiar
enced such weightlessness to Hollanders, and I felt
and gut-wrenching Gs that I pretty sure I could recognize
nearly lost evervthmg in my it through distortion, fading,
stomach a ll over the radios, and static. After some plead­
f lig ht gea r, and al l other ing, I had been given a wax
equipmen t. Dic tapho ne-cyli nder record-

Back on the hard stand ing of a conversation be­
the c rew chief he lped me tween Bobby and his case
crawl out th rough the hatch officer. A few playbacks
and gave us all a lift to the gave me some confidence
debriefing room There we that I would recognize his
discussed the actual path of vOICe.
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Bobby and I also had
agreed on a rathe r simple
emergency code by which
he cou ld tell me that he was
operating under du ress- if
th is ever came to pass. He
w as to ta lk about t he
wea ther in the ea rly stages
o f the contact, a nd th is
wou ld be m y c ue . What
wou ld happen then was le ft
to improvisation.

The preflight briefing was
routine . Rendezvous over
the target was scheduled for
1 :30 in the morn ing, and we
we re to be at 35,000 feet for
the orbit. O ur plane wa s to
go in with four othe r Mos­
quitoes on a pa thfi nde r mis­
sion over t he Ruhr , but
somewhere over France we
were to turn north, cross the
battle line in southe rn HoI­
land, and make for Zwolle.
The return flight from the
ta rget a fte r the contact
woul d be unescorted over
the North Sea.

The weathe rover the con­
tinent had been unusua lly
bad fo r this time of the year,
and the Air Corps had drawn
blanks on visual and photo
reconnaissance. This was
why recent observation s
taken o n the grou nd were in­
va luab le. The ta rget was still
obsc u red and na vigat ion
wou ld have no ground ref­
e rence wha tever. What it
boiled down to was that it
would be my job to find
Bobby-or, rather, his little
tran smitter - among the
polders and canals

We met at the aircraft to
stow the gea r and check out
the radios, and it was not
lo ng before we sta rted on
the taxi rol l and moved to
the active runway. Moments
later , my instrument s
showed that we were climb­
ing fa st, and I connected the
oxygen and my heated suit.
It was not uncomfortable
when we cleared ou r depar­
ture from England with ai r­
defense radar and cont in­
ued the climb to mission a l­
titude, but when we reached
it, the outside ai r was down
to - 56° F and I could feel
the cold nibble at the ex­
posed bits of skin a round the

oxygen mask . As a precau­
tion I turned on the rad io
and the recorder to keep
them warm . The boys up
front we re ra ther terse with
their exchanges on the inte r­
com; the crew could see the
blac k, ve lvety sky sprin kled
with dia monds and wou ld
be keeping thei r heads on a
swivel looking for German
fighters .

I was in a bit of a daze
when the nav igator called to
report that we we re 30 miles
or so out of the target and
would fl y a dogleg to use up
the time before the contact.
He sou nded like bullfrog be­
cause of the th in ai r, and I
acknowledged with a simi lar
croak. Then I gently lowered
the antenna and made sure
that everything was st ill
working. Probably, Bobby
was standing in some wet
field down below, in viola­
t io n of the st rict Ge rman
curfew, of course, chec king
his gea r. The minutes went
by s low ly -too slow ly to
s u it me . On the dot , I
switched to the transmit
mode and made the fir st
call.

"Bobby, Bobby . . . thi s is
Victor. Do you receive?"

O n the thi rd ca ll t here
was a faint response, but I
was not sure, and I t ried to
raise him again, asking for a
short count . While straining
to hear him I rotated the an­
tenna in a slow sweep to see
if I could pick up a stronger
signal. After a few more sec­
onds of flight I picked him
up again at the end of his
call, so I flashed the pilot to
begi n his orbit. The plane
banked gently to the le ft as I
went on the air again,

"Bobb y, Bobby .. . this is
Victor. How do you receive
now? "

He came back to me say­
ing: " I can hea r you fine.
How me?"

W hat lu c k, I thoug ht.
Here I am flying around like
an angel and I've got a five
by nine contact on the third
trv. Bobby should feel pretty
good, too, so I asked him
how he was domg.

" He llo, old chap," he



get t he who le sto ry o r a t
least to confirm what I felt
pretty sure had happened to
him.

Editor's Note: Readers 01
73have met Victor Layton
belore-but didn't know
II , He was the s ec re t
agent, Citron, retened to
In " Messages tram Sta­
tion Charlie," 73, January,
1982, p. 92. He and the au­
thor ot that article will
have had their IIrst reo
union In 41 years before
you read this.

If th is were a piece of fic­
t ion, a ll kinds of happy end­
ings could be invented ...
but it isn't. There were two
more fl ights over Holl and
a nd bot h drew blan ks .
Bobb y remained silent then.
and is to th is day. It is sma ll
comfo rt to be lieve that his
last transmi ssion is still trav­
e ling in space .

So me th irty years la te r I
read a modest reference to
Joan-E leanor in a declassi­
fied report on the wartime
activities of the OSS. It ind i­
ca ted impe rso nall y tha t the
project contributed to the
wa r effort. That wa s after
the fact , howe ver. At the
time of whi ch I have written,
I was concerned only about
ke ep ing the rad io go ing
wh ile imagining the pyro­
tec hnics o n t h e g ro u nd
thro ugh a lattice of moonlit
va por trail s.•
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I flew my alloca tion of
missions with Joa n-E leanor,
which wa s not c o m p ro ­
mised , an d a good ma ny
were prod uctive. The flight s
to ok me a s fa r ea s t a s
Prague, to Berlin, Hamburg,
to the rocket laboratories at
Peenemunde. and to othe r
targets until Hit ler's Re ich
co ll a psed . Fre sh in forma­
t ion from o ur men on the
ground combined with aeri­
a l photography was of great
value at a time when tradi­
tional inte ll igence channels
were too slow to fit a fluid
si tua tion.

by ambulance to the base
di spensa ry for a c hecku p
and a double shot of medic­
inal spirits _.. the trad itional
remedy agai nst a irman's fa­
tigue, the bends, loose bow­
els, and other impa irments
of the mind wh ich inva riably
follow a near crash.

We s t a ye d togethe r
through the debriefi ng, but
while my buddies were al­
lo wed to sa c k out , I wa s
trown back to home base in
a li ttl e l ysa nd er li a iso n
plane for an ea rly morning
tete-a -tete with my na va l
boss and a subsequent over­
land trip to london. Some­
th ing had to be done quickly
about Bobby, and we also
had to know if Joa n-E leanor
had been co mpromised by
his probab le ca pture. I am
not sure what the priorities
were.

I was tired , and today, so
many years later, I have only
a coarse reco llectio n of all
that ha p pe n e d in that
so u n d p ro o f c o nfe rence
room on Grosvenor Street,
but my story wa s dissected
in minute deta il a nd t hey
played tha t miserable sho rt
bit o f wire J had b rought
with me. J got a bit huffy
when J had to exp lain again
and aga in to these nattily­
uniformed gents tha t it is not
good for one 's health to light
a ciga re tte near a pure o xy­
gen atmosphere in order to
anneal a piece of wire be­
fore knotti ng it, not to speak
of o t he r di ff icultie s like
heavy g loves, the ti ck ing
seco nds , t he e xc it e me n t,
and t he si m p le fa ct t hat
sta nd a rd pro c ed ure goes
ou t t he w ind ow wh en a
ma n ' s life is a bou t to be
blown away.

As we were explo ri ng va r­
ious alternati ves, Bobb y's
l if e e xpec t a ncy bec ame
very important to me, and I
vo lu n tee re d to ma ke a s
many fli ghts as they wa nted
o ve r Zwo lle in o rd e r to
make contact and extend his
fal se va lue to the Germa ns.
At the same time they were
going to energize the Dutch
underground in an effo rt to
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up front (which I co uld over­
hear on the intercom) to the
effec t that we had lost one
e ng ine a nd had feat hered
the p rop . The ins t ru me nts
confirmed the lo ss of speed
and the s lo w descent. I
tu rned off a ll my e lectrical
equipment, trusting the o ld
fla shlight.

We still had to fly above
t he re a ch o f the Ge rman
f lak batt er ie s a lon g the
coas t, and the a ltimeter wa s
w indin g d own until it
showed that we were in the
denser air. Ad re na li ne was
pumping wildly as I reac hed
for my parachute unde r the
sea t and rehearsed the pro­
ced ure for bail -aut-with
the chest pack in my hand,
fighting the slipstream. Of
c o u rse , t he who le pla n e
could blow up o r be hit, and
the basic quest ion would be
q u ite acad em ic. Over t he
fr ig id No rt h Se a toward s
wh ich we were st ill slowly
descend ing. we had become
night-fighter bait. That un­
pleasant possi bility made me
wish for the relief tube until
we cleared our entry with
British rad ar and were vec­
tored to o ne of their emer­
gency airfields on the left
bank of the Thames River.

It was the smoothest land­
ing I experienced in a Mos­
quito and not a moment was
w a s ted in relea sing t h e
hatch cover as we bumped
over the pierced planking of
the ta xiway and ca me to a
sto p. My exit was about as
graceful as that of a grizzly
emergi ng from his den, and
thi s rid iculous perfo rmance
was illuminated by the spot­
lights which a dozen or so
e me rgen cy vehicles were
playing on the crippled Mos­
Quito . Since the ma chine
ga ve no ind ic at io n t hat it
would blow up, I crawled
back into my hole to re trieve
the knee pad with my scr ib­
bled notes and the spool of
wire o n which tech no logy
had etched at least a pa rt of
Bo bb y' s message to me .
Then, knowing in my heart
that I wo uld ra the r be an o ld
and no t-so-bo ld f lyer, o u r
crew of three was whisked

came back. "This is Bobby.
Had so me trouble maki ng
contact with our fr iends a t
fi rst a nd t he we a ther ha s
been terrible . It is co ld, too"

It hit me like a punch in
the so lar plexus a fra ction of
a second later. Did I hear
him right?

"Bobb y, say aga in, You're
fad ing" I a bso lute ly had to
verify.

He sa id it all over again in
just about the same words­
witho ut a bit of emotion ­
and I had it a ll on the thin
stee l wire of the recorde r.
Bobb y had been taken. Six
mile s bel ow me h e w a s
work ing hi s se t with a gun at
his head . From here on out
the best J could do was to
keep him on the ai r-and
alive .

We went on with the con­
tact and he began to pass
me info rmat io n o n tr a in
movements, supply dumps,
and the loca tion of German
units in hi s area . It would
have been great stuff if it
had not been manufa ctured
data, or "chickenfeed." as
we call it in the trade. He
transmitted for close to six
min u te s o r so an d t hen r
asked him to set a date and
time for the nex t co ntac t
which Iwould conf irm in the
usual manner.

Just before I signed off , t
gla nced at the recorder and
saw that in the inten se cold
the wire had b rok e n . The
take-u p ree l wa s o ne-thi rd
full and that was a ll. I told
t h e pi lot that w e were
through on my end and that
we could go home. As we
h e a d e d n o rt h w e s t J re­
moved my glove and with a
shaking hand tried to make
some notes on my knee pad.
When my fingers got so st iff
fr om t he c o ld t ha t t he y
wouldn' t move, I gave it up
and conce nt ra ted o n re­
membering.

We were st il l at altitude
head ing for the North Sea
when I hea rd a dull explo­
sian on the sta rbo ard side
fo llowed by a sea t-of- t he­
pants se nsa t io n th a t the
plane wa s slowing d ow n.
There was a qu ick exchange
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Build a 1296 Stripper
Join the fun on 1296 MHz with

WB6ICP's str ip line downconverter.

..
..
1-..1

Fig. 1(a) Printed circuit foil pattern, actual size.
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Fig. 7(b) Parts placement. Coax connectors are mounted on the ground-foil sKJe. Provide clearance through the PC board so
that center conductor does not ground out.
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checking them for cont inu i­
ty. Then mount the chip ca­
pacitor. You might w ant to
ho ld it down w ith a tooth­
pick until one side is sol­
dered in to posit io n. Mount­
ing the diodes and t ran sis­
tors last w ill pro tect them
from abuse. Do not forget to
connect the po ints marked
with a dot to t ie the sides of
the fo il together. This con­
nects th e rear ground sur­
face to several po ints on
the PCB; use scrap pieces of
sol id wi re.

The t ransistor used for
the osci llator sho uld be
modified by cutt ing one of
the em itter tabs off c lose to
the case of the device. (If
the N EC--D21 36 is used, no
modifi cation is needed as it
comes as a th ree-lead de­
vice.) See Fig. 5 for detail s.
Do not modify th e dev ice
used for th e i-f amplif ier.
Both em itter leads are in­
serted into the hole be­
tween th e base and col lec t­
or st r ip l ine. The em itter
leads are then soldered to
the rear ground foi l.

(It
I
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quickly, and hold it in a
match fl ame to remove the
enamel. W hile th e w ire end
is stil l hot , dip it into the
alco ho l aga in and it will be
bright and sh iny and ready
for so ldering. (I used about
one-ha lf ounce of alcohol in
a small tip-proof container.)

Concern ing the ch ip ca ­
paci tor, m any printed c ircuit
boards should be looked
over for su itab le capacitors
that may be hiding chips.
Look for the little square
types, usual ly black, about
o ne quarter of an in ch
square, These are capaci­
tors em bedded in epoxy
with wire leads attached.
With a little patience, the
ca pacitor can be removed
from th is epoxy pnson . I
have used d iagonal cutters
to slow ly ch ip aw ay the
sides and the top of the
unit. The fron t and back
can then be pried off w ith a
sharp edge o r the diagonal
c u tte rs . See Fi g . 4 for
detail s.

M ou nt the resistors first
and then th e rf chokes,

capacitors in some very un­
l ikely spotst)

The transistors used w ere
Motoro la MR F-90 1 a nd
were obta ined at the local
Rad io Shac k store along
with the Schottky mixer d i­
odes. Other devices could
be subst ituted, such as the
NEC02136 osc il lator and
the N EC--D2135 ampl ifie r,
depending upon suppl iers
avail ab le. The rem ain in g
parts can be obtained from
the j unk box or surp lus
PCBs- to hold dow n costs.

The resisto rs should be
v. W . Either long or sho rt
leads w ill w ork just fine.
There are two rf chokes that
need to be w ound f irs t . Se­
lect smooth V. -W resistors
to w ind the chokes on as
win ding on them is a lo t
easier than o n film types,
which tend to bu lk the w ind­
ings near the center of the
resistor body and make at­
tachmen t of the wire ends a
little loose. If you do use
f i lm types, coat the chokes
w ith a good quality "Q" dope
to ho ld the w indings dist rib-­
uted on the resistor body se­
curely. See Fig. 3 for detail s.

Make sure you have re­
moved th e enamel coa t ing
on the ends of the w ire so as
to ensure a good connec­
t ion . J have lightly held a
f ine grade of sandpaper and
pulled th e w ire th rough It.
Light pressure must be used
o r the w i re w i l l break .
Another method is to dip
the wi re into some rubbing
alcoho l, remove th e w ire

Here IS a microwave
converter that is easy

to construct and operate.
This des ign removes the
bulky osci llato r-mu lt iplie r
requirements and places al l
com ponents on a single
prin ted circuit board in
st ripl ine f ash ion. In this
manner all o f the crit ica l in­
ductors are etched onto the
board and do not requ ire
tuning except for th e osci l­
lato r circuit. Severa l sta­
t io ns lo cal ly have con­
structed this unit and have
found it to be trouble-free .

The design goal was to
create a workable unit tha t
could be constructed in any
part of the count ry using lo­
cal parts suppl iers such as
Radio Shack. The one critica l
component on the PCB is the
chip capaci tor on the base of
the oscill ator transistor. This
capacitor is essential to the
proper o pe rat ion of t he
osci llator. I have had t rou ble
w ith units constructed using
other than disc-ceramic ca­
paci tors. They just don 't
work at this frequency, so
don't subst itute any other ca­
pacitor; the stability and f re­
quency of the oscillator de­
pend on it.

Where most capac itors
fai l is w ith th e inductance in
th e leads and the pack age
used to conta in the ca pac­
itor. The ch ip capac itors are
leadle ss. l imit ing the series
inductance to a bare m in i­
m um. (See below for t ips on
how to scrounge at local
swap meets to d iscover chip
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Fig. 6. Power supply, B-14-V-dc adjustable.

Construct ion of the pow- changing the length of the
er supply is all that is need- collector st rip l ine. Output
ed now to pl ace the con- frequency depends on com­
ve rte r into operat ion . A portents used and the lead
printed circuit board was dress. Nom inal frequency
not used as the components without changing the st rip-
were mounted on termina l l ine is about 1050 MHz, and
st rips. See Fig 6 for details is 1400 M Hz w ith a very

Operation with the f ixed- short co llector st tpllne.
vo ltage regul ator is mod- Coupl ing out of the oscilla­
ified to provide a variable tor is accomplished by a
de-voltage output of about short section of transmis-
eight to twe lve volts. By sion l ine (stripline) to the
pl acing a resistor in the upper arm of a microstrip
common lead of the regula- branched-arm , 3D-d B, hy-
tor to ground. the voltage brid m ixer. The upper arm
can be adjusted from its and lower arm are resonan t
lowest regu lated voltage to to the incoming rf signal.
some higher val ue. While while the side left and right
high output current cannot arms are resonant to the lo-
be obtained w ith fixed regu- cal-osci l lator signa l.
lators. they can provide the Thi s frequency is about
amount needed for this ap- 1220 MHz when the con-
plicat ion. (A va riable regu- ve rte r is tu rned to 1290
lator could be used but M Hz . Schottky diodes are
they are about fou r times as used in the mixer due to
expensive.) Ten volts wi ll their low loss and low noise
adj ust the converter to the f igu re. The rec tan gu lar
designed center frequency strip line on the diode out-
you desire. put decouples the micro-

The oscillator, on its fu n- wave frequencies (1280
darnental. is adjusted by M Hz, 1150 M Hz, and 1220
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power on and off to ob­
serve the d iff erence; it
should be quite appa rent.
Without test equ ipmen t ,
th is is the eas iest test to
te ll if the system is work­
ing. The snow is the resul t
of the local-osci ll ator feed
through the mixer and i-f
amplif ier.

Adju stment of the local
oscil lator is next. Set the
power supply to mid-range
(about ten vo lts). Then start
tr imming th e c o l l e c to r
st rtpline. 1/32 to 1/1 6 of an
inch at a t ime for the f irst or
second cut, unti l you get
the feel of how much fre­
quency is changed on each
cut. Go slowly ! When the
frequency is within 50 M Hz
o r so start t rim ming in
1/64-inch increments. If at
any t ime you have used a
soldering iron on the PCB.
postpone frequen cy m ea­
surements unti l the board
has retu rned to room tem­
perature- about fifteen min­
utes maximum.

If you rush th is step and
mount the converte r on the
roof. you may find out later
that the f requency is so fa r
out of range that the con­
verter is unusable. Go slow­
ly, and the adjustment w ill
come out right the first
t ime.

Adjustment of the power
sup p ly sho u l d v ary t he
vo ltage to the osc il lator
and i-f amplif ier, shift ing
the frequency of operat ion
plus and minus 20 M Hz , de­
pend ing on power supply
sw ing voltage. The voltage
sw ing does not affec t the
performanc e of the i-f
amplifier as long as the
voltage does not go below
5-6 vo lts. r do not recom­
mend operation at th is low

M Hz) and passes the i-f sig­
nal on to the preamplif ier.
Thi s am p l if ie r provides
about eight dB of gain. Con­
nection to the television re­
ceiver is made with a 75-to­
3OD-O hm balun.

Whi le the co nverter can
be kept in the sta t ion prop­
er w ith a direct connect ion
to the powe r supply, it also
could be mounted up on
the antenna with a small
modi fication and a suitable
weatherproof box. The con­
ve rter is modif ied by plac­
ing a 0.5-microhenry de­
coupling choke from the
positive de st rip to the i-f
output connector. In the
station end of the coaxial
ca b le ano ther 0 .5-m icro­
henry choke is placed from
the center connector of the
coaxial cable to the power
supply. The coaxial ground
sheath is t ied common to
the system ground and the
power-supply negative out­
put. The coupling to the tele­
vision receiver is through a
.OO1 -uF-dc blocking capaci­
tor. See Fig. 7 for detail s.

Testing the converter can
be very easy if a signal gen­
erator or an on-f requen cy
signal is available. If not,
then you wil l need to set the
oscill ator frequency with a
f req uency co u nte r. The
on ly other method is the
cut-a nd-t ry method; not too
sc ient if ic, but it ca n work ,
Ad justment of the osci l­
lator need not be diffi cu lt
as long as some means is
avai lable to check f requen­
cy or observe a signal.

When power is applied to
the con verter for the first
t ime (and all is well) you
w ill observe very heavy
'snow on the TV screen.
Conf irm thi s by turn ing the
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For the best buys in town call:
212·925·7000

Los Precios Mas Bajos en
Nueva York ...

b(J(J -• •

HAM MasterTapes­
Bet. or YHS Tapes

SMART PATCH
CES·S,mple. Aul0PalCn 510-5A WIl l Pal c n FM
Transc e..m To You, Telephon e O'eal Fo'
Telepnon.. Calis F,om Mobde To Ba... Sim p le
To use $319 <)5

CELLULAR 'PHONES STOCKED

WELZ
FLUKE n Multimeter

MFJ Models
.22, 313, 1224 & 9410

Nye MBY·A

SANTEe
ST·222JUP
ST·142fUP
ST-4421\JP
HT·7

MURCH
Model
2000 A,
A-LS, B
in stock

J BC soldering line in stOCk

HElL EQUIPMENT '

O IiCOMj
IC R71A, IC·75l .IC745, IC27A1H.IC-37A, IC47A,

1G-1271 A,IC·271 A1H , 1G-3200A, 1G-471 AlH , IC735

. ...:- '- '
V~ t;::> ':-- -; ~.. " .

. . - ~:" - .

DIGITAL FREOUENCY COUNTERS
T"on,, · P<o-Com E"lII~

....- TIl_1000 1).1 GI1:I 1;1(1(lHH

o-«Xl "'l1:1 1). 1.3 GHl 1296H H

Long'llngl Wi'lll n
T..I..phonI tor 1 ' 1>011 in SIOC~

Complete Butternut Antenn.
Inventory In Stock '

BENCHER PADDLES.
BALUNS. AUDIO FILTERS,

IN STOCK
MIRAGE AMPLIFIERS

ASTRON POWER SUPPLIES
AlincolFalcon Amps

17& @;§(\JJ
FT·ONE, FT·980, FT.757GX, FRG-8800

FT-726R, FRG·96oo , FT-270RH, FT-27ooRH
YAESU ICOM Land Mobila HfTMldlandl$tandard
FT-ll21703R IC2AT Wilt on Maxon
FT-2I709R1H IC0 2AT Yauu FTC.2203. FT-4103
FTC-l903 IC-04AT leom IC,M12(Ma,lnel M100I Ta"'po • .,

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. to B PM
Come to Barry' s lor the best buys in town.

ONV Salet y
belts-In stock

NCG 1-21-50

Ant ennas
' ~5

Cushcraft
Hustler

"""'"M l n l · Produc t ~

Mosifl y

~ --I~ ---- - - '

AMERITRON AMPLIFIER AUTHORIZED DEALER

I ,
• •
,1"

Come to Barry's
lor Fall Festival Savings

J. n KB2RV, Kitty WA2BAP, M. 1t K2CON

. tt
\

~ ...~
\ • \ Soldering
(;- :; Station,

48 Watts, $68

KENWOOD

R.{j()(), R·1Q1X), R-2000, T&940 SlAT
TS 0)5,TR-3600A , TR 7950,
TW-4COJA. Kenwood 5efvice/Repai r.
TH21 /31141AT, TM-211 A/
411A & T&711 A1811A

COMPU-FlRE EXTINGUl$MERS
EXL-5000E RmlAMTOR TERMINAl

Yaesu nR·2410. Wilson
ICOM IC·RP 3010 (4-40 MHz)
ICOM IC·RP 1210 (1.2 GHz)

Com p u te r Interfa c esE
stocked: MFJ·1 224 lo
AEA CP·1, PKT·1, DR.DX
CP.100, PK·64, Or. QSO,
Morse University ALPHA AMPLIFIERS

MICROLOG-AIR I, Air Disk ,
SWL, Morse Coach

KA NT RONICS
UTU, rnteetace II,

Challenger, Packet Comm.
..... EIMAC

, ,," 3·500Z

5728 . 6JS6C ~
12BY7A & •
4·400A .~

B'RD ...... I,;;:,
Waltmeters &~. .J..~lt; . y '

Elements l~ I

In Slac k ~ ...

VoComlMirage/Da iwa large inventory of
Tok yo Hy·Power Saxton Wire & Cable L __
Amplif iers &
5IS)" HT Gain
Antennas IN STOCK

AEA 1« M Hz
AEA 220 MHz
AEA 440 MHz
ANTENNAS

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

N Y k Cit ' LARG EST STOCKING HAM DEALER
ew or y S COMPLETE REPAIR LAB ON PREMISES

IIAqul S. Habla Espanor"
BARRY INTERNATIO NAL TELEX 12·7670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES

Com""'fCial Equlpmenl
Stocked: ICOM, MAXON .
MIdland, Siandard, Wil·
son, veesu We serve
mun icipalities, busi·
neeses , er-n De!en5l,
etc. Por1ables, mobiles,
bases. ' epeate rs , . ,

We Stock: AEA, ARRL. Alpha, Ameco, Anlenna Specialists. Astalic,
Aslron, B & It. B & W, Bash, Bencher, Bird, Buttemut. CDE, CES, Collins,
Communications Spe,e. Connectors, cevercreu, Cushcralt,
Daiw., Denlron, O I9 ima~ , Drake, ETO (Alpha), Eimac, Encomm, Heil·
Sound, Henry, Hustler (Newtronlcs), Hy·Gain, lcom, KLM, Kantronics,
Larsen, MCM (Oaiwa). MFJ, J.W. Mill er, Mini·Producls, Mirage,
Newtronics, Nye Viking, Palomar, RF Products, Radio Amateur Callbook,
Robot, Rockwell COllins, Saxton. Shure, Telell., Tempo, reo- tee.
Tokyo Hi Power, Trlony~ TUBES, W2AU, Waber, Wilson, veesu Ham and
Commercial Radios, Vocom, Vlbroplell., Curtis, Tri ·Ell., Wacom Ouple~ers,
Repeaters, Phelps Dodge, Fanon Inlercoms, Scanners, Crystals , Radio
Publications,

WE NOW STOCK CO MME RCIAL CO MMUNICATIONS SYSTEMS
Local ~---fl DEALERINQUIRIESINVITED PHONE IN YOURORDER& BE REIMBURSE D

Ham Club ~l COMMERCIAL RADIOS .tock.d & ••rvlc.d on pr.ml•••.
Speec!les Amateur Radio Courses Given On Our Premises, Call

Gi¥en Export Order. Shipped Immedl.tel,. TELEX 12·7870

Monday- f , iday 9 A M , to 6;30 P, M, Thu,sday to 8 P M
Satu,day & Sunda y 10 A M , to 5 P,M, (Free pa rking)

AU THORIZED DISTS, MCKAY DYM EK FOR
SHO RTWAVE AN TENNAS & RECEI VERS.

IRTILEX···Spring St. Sialion "
Subway.: BMT·" Prince SI. s teueo''

IND·"F" Train·Bwy. Stat ion"
Bus: Broadway 116 10 Spring SI .

Palll _9111 SIAIII AM. Slilion.



. coaxial R. F.
antenna switches

many ho urs of e njoyab le
o perat ion that it ha s me .
Co nst ruct io n o f th is con­
verter is easy. Not that it
wi ll bui ld itself , but w ith the
strip line construct ion, all of
the c ritica l inductors a re
etched o n the printed ci r­
cu it board . In constructing
you r own PCB, the d imen­
sio ns sho uld be held to 1 to
2 percent for com merc ia l
pu rity. I have found that I
could vary up to 5 perce nt
(about fif ty thousand ths of
an inch) before my equ ip­
m e nt c o u ld d e te c t any
c hange in system perfor­
mance at th is f requency.

For those not desi ring to
const ruct their own printed
circu it boards. I will pro­
vide one fo r five doll ars
plus postage .

I wou ld like to corre-­
spond with intere sted par­
t ies co nce rn ing th is p roje ct
o r othe r re la te d item s ,
Ple ase include a n SAS E fo r
a prompt re ply. •

voltage as the sys tem be­
co mes unstab le. The osc il­
la to r sta bility is q uite good
cons ide ring it is a free-ru n­
n ing o sc illator. It wi ll drift
with c ha nges in te mpera­
ture. but slight ad justment
of the power sup ply w ill
co rrect this .

A furthe r devel o pme nt of
this system c a n be to incor­
porate a phase- locked local
oscillator prov iding the re­
quired stab ility nee ded for
si ng le-s ideband o pe rat ion
o n 12% MHz. The proto­
type unit that I have con­
structed requ ire s extensive
me tal work fo r sh ie ld ing be­
tween the phase-locked ci r­
cuits a nd the loca l osci l­
lator. I am trying to pro vide
th is ci rcuit in the sa me man­
ner that this co nve rte r wa s
cons truc ted. possibly o n a
two-le ver PCB to e liminate
the m ill ing wo rk. But that is
anothe r sto ry.

I hope that th is p roject
wi ll provide you with theI ~"

2 rote. 2 Position. bypasses.
Iineors, rerectoretee, coteo-c
tuoea etc .

_CS-2·2 · ~F COloeckn I $34.25*

Slng" Polie. 5 PosrtIOl'\ o Munused
POSitions grounded

ecs-eo LH COl. eclcn I $32.00"
. CS<JG.!N: .8NC~1 $46.50'

• $hipping and handling lor any
Item odd 52 each,

Single 'eNe. 3 Position.
Desk Of well mount
All unused posit iOns grounded

ecscc . LH cornact<n I $27.25·
# (;S. .)G.aN: . aN: eavteefcn l $36.50"

HeavyDuty switch for true
1 Kw POWER· 2 Kw P.E.P.

All aJR PRQOI..CTS MADE iN USA

~ BAJU[ER a WlLLIAllISON
~ 0J011ty CommuniCaTion Prcduch Since 1932

ATyour DiStribUtors wtte or coi l
10 c orerStreet. Bnstol PA 19007
(215) 788·5581

# C5-3G

ALL MODE MOBILE TELEPHONE INTERFACE
FM - AM - SSB ± 50 IIJ..

Automatic Vox Phone Patch System

• .­"""" I.­,... I-... --.
Iiii

.,
1..' ..

• •

"'I
I

..

OPT IONAL.:

DTM F TE L EPII O NI·:
TYPE SPEAKERI
MI C RO PII O NE

• Programmable CW JD • 3 or 12 minute timer
• Adjustablc microphone • Dial restrict switch

and line gain. no lost words. • Ringback (reverse patch)
• Microphone jack for conti nucd • Accepts speed dialing

base operation. no need to change. • Operates on 115/nO VAe. 12 VDC

HOT LlN E·007 is a fully automatic simplex telephone interconnect. Operates through any base transceiver with F M-AM ­
Squelched Side Band mode. Nomodilications to the transceiver. just connect to the externa l speaker. microphone and phone line.
VOX ope ration both transmit and receive. Selectable tone or rotary dialing. Repeater pickup operational also.

• Programmable access code 3 or 5 digits .
• Adjustable VOX both trancctver and

phone line. digital processing delay (BBD)
• Will not transmit when frequency

is busy. 7 second clear time

NO E XT RAS TO PURC HASE FOR O PERATION , TRANSCE IVE R AND PHO NE LINE CONNECT Tlto.1E 30 to. II NUT ES.

'--::'.' -=---.
EXCLUSI \'E I\I PORT DISTRIBUTOR Quain)" ~ OU, ....' urafttt

1215 N G rove Street
Anahe im. California 9l!Kl6

(7 1 ~) 630-~5~1

NOT E: pnc es and 'pec, licalion' ~ubjccl 1<> change
....,thout nooce Of obligation
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The "Flying Horse"
has a great

new look!
It 's t he biggest c hange in Cellbook history! Th ere
are 3 new publications for 1986 : the North
A merican Callbook . the Intern at ional Call baok ,
and the Callbook Supplement wi ll provide current
QSL information throughout t he year for over
880,000 amateurs worldwide.

The 1986 North American Callbaok lists the
amateu rs in all cou ntries in N orth A merica plus
those in Hawaii and the U.S. possessions.

The 1986 Intern at ional Callbaok lists the calls ,
names, and add ress inform at ion for li censed
amateurs in all cou nt ries outside North
America. Fully updated by the Call baok
editoria l sta ff , the International Callbook's
coverage incl udes South America, Europe ,

Asia, Africa, and the Pacific area (exclusive
of Hawaii and the U .S. possessions).

The 1986 Call book Supplement is a whole
new co ncept in Call book updates. Published

on June 1st, t h is new Su pplement w i ll list
the com bined act ivi ty for both the North

American Call book and the Intern at ional
Call book for th e preced ing 6 month s.

• Over 880,000 current amateu r lis t ings in all count ries of the wor ld • Great Circle Beari ngs
• Then & Now call changes · Silen t Keys · Census of Amateur Licenses in all countries
• Standard Time Charts . International Postal In fo rm at ion . World-wide QSL Bureaus
• Table of Amateur Prefix Allocations . Prefixes of the World • Plus many other features .

--------------------------------------------------------------_.-

53.50

Including shipment
to f ore ign count r ies

$2 7.60
26.60
14 .00

47.50

I ll inois residen ts,
inel. tax & shipping

$26. 35
25.30
13.65

45.00

Includ ing shipment
to U.S.A. points

$25.00
24 .00
13.00

o Single 1986 North A merican Callbook

o Sing le 1986 In te rnational cauboc k
o Sing le 198 6 Cal lbook Supplement

o SPECIAL OFFER; Order bo th 1986 Call books
at the same t ime fo r sh ipment to one address.

Publication: Call books · December 1, 1985
Supplement - June 1, 1986

Name' Amount enclosed _

Address _

radiDa~e~ 1 1 6 ook
Dept B
925 Sherwood o-., Box 247 ,
Lake Bluff , IL 60044 , USA Tel ; (31 2) 234-6600



Bill Pasternak WA6ITF
73 Staff

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

There's an old adage that ing portable meant taking a
says: " Time flies when husky power source along

you' re having fun ." Well , the with you.
past 25 years have gone by As it turned out, WA2FMF
rather Qu ickly, so I guess I happened upon Wayne at a
have en joyed them. t im e wh e n W2NS D wa s

I f irst met Wayne Green looking for material for a
W2 Never Say Die in 1960. I new ham magazine. so out
have told this story before. came the camera and John's
but it seems kind of apropos " litt le Red Wagon M obile"
that I repeat it once more. It w as ca ptu red o n f ilm fo r
wa s late summer and I was po ster ity. John' s next stop
at the home of my buddy was Larry's QTH, probably
Larry Levy WA21NM when because he knew that Lar­
John, then WA2FM F, and the rv'sdad would drive him and
red wagon showed up John his gear back home. He did.
was very excited . His little It was the following Satur­
wagon was going to appear day or Sunday that I had my
in a new amateur-radio mag- fi rst visitation with W2NSD.
azine. " W hat new amateur- John and I we re aga in at
radio magazine?" a sked La rry ' s house. As u su a l.
IN M as he put down the WA2 1NM was busy invent­
glowing red Wen solderi ng ing something. It was a bit
gun . af ter lun ch when w e de-

John ex p la ined that he cfded to go visit Wayne. Not
had just left Wayne Green havin g vehicula r transports­
W2NSD, who lived several tion - La r ry 's fa ther Max
blocks awav In the Flatbush wa s out-we walked t he
section of Brooklyn . John half mile.
had been talking to Wayne At that time, Wayne lived
on 2 meters, and since he on the top f loor of a two­
didn' t want to interrupt the fam ily house, but the place
QSO and he didn't have a had anything but the look of
car, he loaded his Gonset a home. If it had to do w ith
Communicator Ill , an auto - the publ ishing bu siness, i t
motive batte ry, and a halo co u l d be f ound in the
antenn a o nto a k id 's red W 2NSD castle. If it had any­
wagon and wa ndered the th ing to do w ith amateur ra­
m ile or so over to the Green dio, it was there as well . It
QTH. Keep in mind that thi s wa s at this point i n my
was the pre-HT era, and go- young life that I learned that
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there was more to ham radio
than turni ng on my rig and
talking to Larry, John, and
several other locals.

Wayne wa s about a
month from his se lf- imposed
introductory d ate fo r 73.
Manu scr ipts w ere every­
where. I cannot remember
if there wa s a desk o r not .
What st icks in my mind is
the typewriter on the floor,
with papers piled high sitting
next to it. I have a feeling
that's where Volume I, Issue
I was pieced together. The
other very vivid thin g in my
memo ry is a gigantic mosaic
t i le tak ing up the ent ire f loor
of one room. That mosaic
would grace the front cover
o f t he m aga zine severa l
months later.

I sus pect that mu ch o f
this f irst meet ing is so wel l
ingrained in my memory be­
cause it tra nsp ired only a
w eek o r tw o b efore m y
mother passed away from a
bout w ith cancer. During the
week, my job wa s that of
caring for her while Dad was
at work or trying to get some
needed sleep. I wou ld sleep
when I could, mainly in the
afternoons after my younger
b rot he r go t hom e from
sc hoo l. It wa s a w a i t ing
game, a grim one at best,
and the o nly time I could es­
cape from it w a s o n t h e

weekends w he n Dad to ok
over and I would spend a
day or two with l arry and hi s
famil y. They were my " other
mom and dad,"

I lost t rack of Wayne and
73 for the next few years. I
had prom ised M om I wou ld
attend college, and I rea lly
gave it a try . I gave it two
years, but that was about al l
I could take. I was, to say the
least, bored sti ff. r had al­
ways been brought up as a
" doer," and being a " learn­
er" never had been my sty le.
So I wa l k ed awa y fr om
higher education and into
the businessworld, bumping
from TV repair to TV and ra­
d io production (mainly the
former).

In the meant ime, I again
crossed paths with W2NSD
in a rather st range way. Larry
was away at college and I
had just become an active
ham again. I was Jiving on
my own and frequently vis­
ited the Levvs. It was on one
of those d inner visits that
W ayne p assed by l arry ' s
house to pick up something
o r other. For some reason , I
had been on the 73 "camp
list" since the fi rst issue, and
I remarked to Wayne how
weill thought the magazine
was coming. I rea lly had no
basis for comparison, since
my subscriptions elsewhere



had lapsed long ago. I noted
to W2NSD that I had just
completed designing a new
f>.-mete r converter be cause
noth ing on the market met
my needs . After describing
it, he sa id, "Write it up and
I'll publish it" I did, he did,
and that began an ongoi ng
23-year fo rmal rela tio nsh ip
with 73 that has lasted until
this day.

In the inte rven ing yea rs I
mai n ly wrote product re ­
views and commercia l-gear
modifica tion articles, and it
was not unt il 1971 that I be­
gan another literary aspect
of my life -writing a month­
ly column. It al l sta rted in­
nocently enough . l a rry and I
were wi nd in g do w n ou r
th ree-yea r b us iness and I
was pla nning a move to the
west coast. l arry and I had a
rather strange business tha t
deve loped " d is c o lig ht
shows," but we subsidized
this by doing television and
ste reo repairs. Two of ou r
cu stomers we re Way ne 's
pa rents. We had thei r color
se t in t he sho p fo r some
muc h-needed TLC. Wayne
had already moved to Peter­
borough severa l yea rs earli­
er, but he came into town
regularly to see hi s mom and
dad. When he found that we
had taken thei r TV to the
shop for repa irs, he w an­
dered by to see what was up.
It was in the course of our
conversation that I to ld him
I would be headi ng west the
following mont h, and he
said that I sho uld document
the trip and my arrival fo r
73, paying specia l attention
to the z-meter FM activity I
encountered en route.

Several mont hs later I fi­
na lly got around to writing
the article he had requested.
It was my first attempt at ed­
itoria l journa lism, and to say
that it wa s bad would be an
understatement . The article
was returned with a note
tha t si m p ly sa id: " Try
again-Wayne ." So I tried
again, but rather than write
an art icle about the trip, I
wrote about the treatment
afforded a newcomer to a
st range land . I titled the ar-

tic le " l ooking West." and
appa rent ly the boss liked it.
It appeared in the March,
1972, ed ition of 73 .

" l ooking West" was nev­
er intended as a column.
That 's w hy the re wa s no
April or May version of it
that yea r. It took that long
fo r W2N5D to convince me
to write anot her "episode,"
since it was appa rent that
those who read the maga­
zine had a desire to find out
what the Sou t hwest w a s
d o ing FM-wise. Well , th e
Sout hwest in general and
the l os Angeles/San Diego rf
corridor was doing qu ite a
lot, and I had arrived at just
the right time.

Only a week before my ar­
rival, the Southern Califor­
ni a Re pe ater Associat ion
had been born out of the
ashes of the o ld Ca lifo rnia
Amateu r Relay Council. and
2-mete r frequency coordi ­
na tion was coming to the
Southwest. This was the air
vious topic to fol low, but I
wanted to add some huma n
interest to the "co ld facts."
The best way to do that was
to jo in the Southern Califo r­
ni a Repea ter Cou nci l a nd
get to know the people in­
volved.

I had been turned off to
repeate r cou nc ils seve ra l
yea rs ea rlier by the heavy­
handed tact ics of the now­
defu nct Northeast Repeater
Associat ion, but unlike the
NRA the people running the
SCRA appeared to be very
wa rm and open-minded . I
joined so that I could be a
snoopy news reporter on the
inside, but I wound up split­
ting my free time for the bet­
ter part of a decade between
hel ping to guide the SeRA
and writing " Looking West ."

It was directly as a result
of " Looking West" and 73
tha t my ca reer took a sha rp
turn in 1974. It happened at
SAROC in las Vegas. I was
there, Wayne was t here, and
so w a s a mutu al friend
named Dave Bell W6BVN
(no w W6AQ). I had met
Dave a yea r earlier when he
ca lled and asked if I could
pass by his studio and look

at a TV set It seems that
W2NSD had told Dave tha t
I knew a b it a bou t tho se
beasts . I was unaware that
Dave Bell was a filmmaker,
even though I had seen his
Hams ' Wide World numer­
ous times . Who ever looks a t
the cred its, right?

Well, it was a t SAROC '74
t hat Dave st a rted p ick ing
my brain with regard to a
new ham flick he was think­
ing of doing. It was the era of
the CBer, and the image of
hams was being smothe red
by " 10- 4 , good budd y."
Dave's concept wa s a short
documenta ry that would ex­
pla in the d ifferen c e be­
tween the two serv ices and
also try to capita lize o n the
widespread interest in per­
so na l radio by converti ng
CBers into hams.

SAROC was not a good
place to talk, but I agreed to
send Dave my thoughts on
the ma tter. I d id and became
involved in the production
of the film, Mo ving Up To
Ama teu r Rad io . My life
wou ld never be t he sa me
afte r t hat . In 19 79 , Dave
asked if I would coprod uce
another fi lm abou t amateur
rad io with him. I wa s both
honored and flabbergasted.
My expe rt ise was in the tech­
nica l end. not t he crea tive,
but Dave insisted that we
me e t fo r lu n c h a nd ta lk
about it. The end result of
that meet ing would become
known as The World of Am­
ateur Radio, and within a
month or two of completing
that film, I litera lly wal ked
out of a high-paying job I
had held since my arrival in
Los Angeles and reentered
the broadcas t ing busine ss,
where I remain today.

1983 and 1984 b ro ug ht
the team of Dave Bell, Roy
Nea l, and Bill Pastern ak
back together again for one
more ham prod uction titled
Ama te ur Radio 's Newest
Front ier , In thi s c ase, t he
po sitions were rea rranged a
bit, with Roy Neal K6DUE
as the Executive Produce r.
A new e lement was added
as well - videotape. Unt il
Ama teu r Radio 's Newes t

Frontier, a ll ham-radio pro­
d uctions had been done on
16-mm fi lm and were even­
tuall y t ransferred to tape.
Newest Frontier changed all
o f thi s b y takin g modern
teleproduction into the field
nat io nwide and capturing
the entire story on tape.

Today I am em ployed as a
Broadcast Engineer Specia l­
ist with the Metro tape Divi­
sion of Metromedia Radio
and Televi si o n in Ho ll y­
wo od . That 's a lo ng, long
way from t he st ree ts and
back alleys of Brooklyn. I
continued writing " Looking
West" on a mont hly basis
until 1982, when I became
the ed ito rof the old H.R. Re­
port, which was ren amed
West/ink Report. Something
had to go, and it was " Look­
ing West." Not that it gave
me much more time, since in
19 79 I ha d ta ke n over a
sma ll o n-ai r bu lletin service
called the We stlink Radio
Network from Jim Hender­
shot WA6VQP. It was then a
local l os Angeles repeater
news bulletin, designed to
serve that market primari ly.

We ll. a s m o st o f you
know, toda y the We st link
Radio Network is st ill go ing
stro ng, with automated te le­
p hone dist ribution po ints
nationwide and an ail-vol­
untee r staff of 44 ham s
around t he worl d . Every
Thu rs day eve n ing a new
newsca st is recorded, ed­
ited, and put on-line by Fri­
day afternoon. This ha ppens
52 weeks a year, and with
my othe r act ivities, it leaves
little time for play. In fact,
my o n-ai r activity is con­
fined these days to a pair of
repeaters o n 220 a nd 450
MH z while goi ng to a nd
from work, but I really don't
mind it.

I rea lly owe a lot to the
Amateu r Se rvice and to 73.
Both are direc tly respon si­
ble fo r t he way my life has
bee n guided, and I conside r
myse lf successful. Yes, it's
been a good 25-year ref a­
tionsh ip between thi s writer
and 73 . Tim e d oe s pa ss
quickly when you are having
fun .•
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1I.1IId-held rr.lrhn ' lve-n
Deluxe modets Regu lar SALE
IC·02AT lor 2m 349,00 289'1
IC·04AT for 440 MHz 37900289' \
Slandard models Regular SALE
IC-2A for 2m 239,50 18911
IC-2AT Wllh ITP 26950 1 99 '~

IC·3AY 220 MHz, TIP 299.95 2391\
IC·4AT 440 MHz. lIP 29995 239"

Order Toll Free - Use your Credit Card!

HOURS. Mon.thru Fri.9-5:30;Sat. 9-3
Milwaukee WAYS line: 1-800-55844 11 answered
evemngs until ROO pm Monday thru Thursday.
Please use WATS lines for Ordering
use Regular Imes for other Info and Semce dept

AfTf',\orif" for Deluxe mot/"h Reeulal
BP-7 425ma h/ 13.2V Nicad Pak . use BC-35 67.50
Bp·8 800mah/8 ,4V Need POlk - use BC-35 ... 62,50
BC·35 Drop m des ~ charger for all ba tteres 69,00
BC·60 S-posrtmn gang charger. all ba tts SA LE 359.95
BC· I6U Wall charger fOI BP7IBP8. .. ......... . 1000
lC·I I Vmytcase 1795
lC·14 Vmyl case 101 Olx usng BP·718 1795
LC-02AT LeathelcaseIOfObm<Xlelsw/BP·718 3995
o"\eee-,'>Or;", for bOfh mode-I, lIeeulal
8p·2 425mahl7 2V Nlcad Pah . use BC35 39.56
Bp·3 Extra Std 250 mah/8,4V Nlu d Pak 29,~

Bp·. Alkali ne battery case 12.50
Bp·5 425mah/l 0,8V Ncad Pak . use 8C35 49.50
CA·2 Ielescnpmg 2m anten na 1000
CA·5 5/ B-wave telescupmg 2m antenna 18.95
FA·2 Extra 2m lIexlble an tenna 1000
CP·1 Cig lighter plug/cord lor BP3 or Ole. .. 950
OC·I DC cperatcn J}a lo. lor standard models 17.!){)
LC·2AT Leather case tor standard models 1495
liB·I Vmyl waterprool radiObag 30.00
HH ·SS Handheld shoulder strap. .. .... ......... 14.95
HM-9 Speaker microphone 14.50
HSIO Boom mlcrophone/headsel 1950

HS-IOSA VO Xunit fo r HS·IO& Oel u ~e only 19.50
HS-IDSB PH umt for HS·ID 19.50

ML-I 2m2.3wm/lOwout amplifier SALE 79,95
SS·32M Commspec sz.tcoe encoder 29.95
Shorlwdvl' re-ce-;ve-r Regulal SALE
1I·7IA 100 kHz·3DMhz digital recelver$79900 659t!>

RC-I1 Wlfele!.s remote cllfllroller. .. 59.95 "9';
n.sz 500 Hz CW hllef.. ... .. .. .... 5950
flo&] 250 Hz CW hiler {lsi IF) 4B50
fl-4"A SSB hlter !2nd IF) 159.00 144"
EX·257 FMumt.. 38.00
EX ·310 VOice synthesizer 39.95
CR-64 High st Olbll l t ~ OSCillat or xta l 56.00
SP-3 Ex ternal speaker 49.50
CK-70 (EX·299) 12V DC option..... 995
MB·1 2 Mobile moun!..... .. .. .. .. .. 19,50

IICOMI

For a Limite time!
With the purchase of IC·271A/H or
IC-471A/H get the matching Preamp'

for iust 1.00 extra .
Cummon deee-ssorh" for 271A/JI and 471A/H
PS·25 Internal po wer supptv for 1A).. . 99,00 89' \
PS·35 Internal po wer supply lor (H) 16000 144' 1
PS·15 External power supply 14900 134';
Cf·l Cooling fan fOI PS·15. ...... ..... 45 00

EX·144 Adaplor fOl PS·15/CF·J 656
SIIII ·6 Desh mIClopllone 3900
EX·310 VOI(e sythestlel 3995
TS-32 CommSpec encede/decedec.c.. 5995

UJ.l 5 Eocodl-'l/decodel mterlace... 12,50
UT·15S UT·I5S w/TS-32 mstalled. ... . 7995
VHf /UHf mu/)ile- mullj-mode-,\
IC-290H 25w 2m SSB/FM rcvr. TIP rmc 549,00 479'\
IC-490A IOw430·440 SSB/f M/CWxcvr 649 00 579' 1

VHf/VHI/ l .2 CHI FM b eulal SALE
IC-27A Compact 25... 2m fM wITTPme 36900 299"
IC-27H Compact 45w 2m fMwlTTP me 409 00 359~

IC-37A Compact 25... 220 FM. ITP n ne 44900 2991\

IC-.7A Compact 25w440 FM. ITP me 469 00 39 9~

UT-16/ (x·388 VOice sjntneaze- ... 2995
IC-32ooA 25w 2m/ 440 FM /TIP 54900 otS9~

UT-23 VOice svmbesrzer 29,95
IC-1 20 Iw 1.2 GHz FM transceiver 499,00 "49"

ML·12 tuwampli fier 339,00 299"
6m porldlll(' Rerulal SALE
IC-505 3/10w6m aort . SSB/CWXCVI 449 00 399' \

Bp·IO In ternal Nlcad battery pack 7956
SP-15 ACcharger 1250
EX·2otS fMunrl 4950
LC·IO leather case 1495
SP·4 Remote spea ker 2495

Opl jOIl\ - eon /inue-d lIeeular SALE
Cf-I Cool ing fan for PS·15...... ... 45,00

EX·31 0 VOice sj nth fo r 751. R·7IA 39,95
SP·3 External base stat ion speaker.... 49,50
Speaker/Phone patcb . specl ly rad iO 139 00 129' \
BC·IOA Memory back·up ... .......... 850
EX-2 Relay box Wllh ma/ker........... 3400
AT-1l10 100w8'bandaulomatlCanttunet' 149,OO 3W '
AT-500~ 9·b.and autOll\4ltlC anttunet' 449 00399"
AH· I 5·band molHle antenna w/luner 28900 259"
PS-30 Syslems pIs w/cord. g.pm plug 25995 234"

OPC Opllonal cord. speCl ly 2or 4-pm 550
GC-4 World clock (Closeoutl) 9995 79'1
Hf lilll'dr ,lInplifje( Rerulal SALE
IC·2KL w/ ps 160·15msol id slate amp 1795 00 1299
VHf/VHf w ,e- mull;.mo<1e-s Rerular SALE
IC-5510 80 Walt 6muanscewer 69900 599'1

(X·I06 FMophon 125,00 1I2t!>
BC-IOA Memory bad·up... ........ 8.50
SIIII -2 Electret d~k mcrcehone •• •• 39,00

IC-27IA 25w2m FMlSSB/CW JCVI. •• 69900 569~

AG-20 Inlernal preamphher" •..... • 5695
IC-271 H 100w 2m FM/ SSB/ CW XCVI 89900 759"

AG-25 Masl moun ted preamp li lier· 8495
IC-471A 251'1 430·45O SSB/CW/ FM xcvr 79900 6991\

AG-I Mast mounted preamphher" 8900
IC-47 IH 75 1'1 430·450 SSB/CW/FMXCVI1099 00 969'1

AG-35 Mast mounted preampllher· 8495

Hf fl/uipmt'nr lIe,ular SALE
IC -73~ Xcvr /SW Itvr /mlC 849.00 7.9~

PS-55 Power supply 16000 U . II
AT·120 Automallc antenna tuner •.. IBA
Fl-32 ~O Hz CW hlter ..... ..... •. . 5950
(X-24 3 Electronic keyer cmt .. .... . 50.00

IC·730 8·band 200w PEP xcvr w/mic 829,00 569'\
Fl-30 SSB fil ter (passband tunmRl 5950
Fl-. " SSB filter (2nd In 15900 144'1
Fl-. 5 500 Hz CW hlter 59~

(X·195 Marker unll .. .. ... ...... .. . 3900
(X-202 LOA Interface; 730I2KUAH·1 27.50
(J ·203 156 Hz CW audio litter . .... 3900
(J ·205 Iraosvener SWl lchlng un!! 2900
SM-5 8·pin electret d~h mic rophone 39.00
HM·10 Sunnmg mcoue microphone 39.50
MB·5 Mobile mount 19,50

IC- 720A 9·band xcvr1. 1·30 MHz rcvr 1349,00 799' \
Fl·J2 500 Hz CWfilter 5950
Fl·J4 52 kHz AM hlter 49,50
SM-5 g.pm electret d~k rruc rcphcne 3900
IU·5 MoMe moun!.. ........... . .. 1950

IC·745 9-band lcvr wl.1 ·30 Mhz rcer 99900 779'\
PS-J5 Inlemal poWI'I supply 160.00 IU~
(J -241 Marker un ll .. ........... . .. 2tl.00
[X·2.2 FMun!! 39,00
(J -2.J Electronic keyer unit 50.00
Fl-45 500 Hz CWfuter nst IF) 5950
Fl-54 270 Hz CW hiler (Ist IF) 47.50
Fl-52A 500 Hz CW hlte r 12nd IF) 96.50 89' \
Fl-53A 250 Hz CW hller (2nd IF) 96.50 89' \
Fl-44A SSBnner (2nd IFI 159 00 lUll
HM· IO Scanning mobile miclophone 3950
SM·6 Desk mIClophone.......... .. . 3900
HM·12 Extra hand m"'ophooe.. .. . 3950
"B·12 Mobile moun!.. ... .. ... . .. .. 19,50

•
IC·751 9'band xcvr / .I ·30 MHz rcvr 1399.00 1199

PS-J5 Internal power supply 160.00 lU ll
FL·J2 500 Hz CW hiler ust If). .. .. 5950
FL·G] 250 Hz CW hiler list If). .. .. 4856
FL·52A 500 Hz CW hItI'I {2nd If). .. 9656 89~
n ·5JA 250 Hz CWlilter {2nd If)... 9650 89' \
Fl·33 AM filter 31,50
FL·70 2.8 Khz Wide SSBhlter 4650
HM·1 2 Extra hand ITllcrophone.. .. . 3950
SM-6 Desk microphone.. .. .. .. .. .. . 39,00
CR-64 High stabihty reference ,tal 56.00
IIC· IO External frequency controller 35.00
"B-18 Mobile moun!. ... ...... .. .. . 19.50

O pl;Otls: 720/7J(J/745/751 lIegular SAL(
PS-15 2tlA external power supply 149.00 134"

(J ·1.4 Adaptor lor CF· l /ps·15 6.50

In Wfacons/n (ou tside Milwaukee Metro Area)
1..(100-242-5195Order Toll Free: 1-800-558-0411

AMATEUR ELECTRONIC SUPPLY/n~
4828 W. Fond du lac Avenue; Milwaukee. WI 53216 - Phone (414) 442-4200

-----'----AES BRANCH STORES Associate Store
WICKLIffE. Ohio 44092 ORLANDO. fl a . 32803 CLEARWATER. f1a . 33575 LAS VEGAS. Nev. 89106 CHICAGO. illinoi s 60630

28940 Eucl id Avenue 621 Commonwealth Ave. 1898 Olew Street 1072 N. lIancho Drive ERICKSONCOMMU NICATIO NS
Phone (216) 585 ·7388 Phone (305) 890238 Phone (813) 461·4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue

Ohio WAYS 1·800·362-0290 : Fla. WAYS I-BOO·432·942. No In-Stale WATS No In·Stale WATS Phone (312) 631-5181

~::icle 1-800-321-3594 ~I~~~d,e 1-800-327-1917 No Nationwide WAYS ~~~~i:ae 1-800-634-6227 ~ri~s~~: 1-800-621-5802
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Order Toll Free. Use your Credit Card

HOURS. Mon.thruFri.9-5:30; Sat 9-3
Milwaukee WATS line: 1·800-5SS.{)411 answered
evemngs until 8:00 pm Monday tnru Tliursday,
Please use WATS lines tor Ordering
use Regular lines for oilier Info and Service dept.

I Name -- -I Address --City -- --State -
-lIP -Cali Sign-- - - - - -- - - - --

.-----------.
_ Clip our and Ma il Today! _
_ To: AMATEUR ELECTRONIC SUPPLY" _
_ 4828 W. Fond du lac Avenue _
_ Milwaukee, WI 53216 _

_ I am interested in the following _
_ New TEN-TEe equipment: _

- -- -- -- -- -
_ I have to following to TRADE -
_ (what's your DEAL?) _

- -- -- -- -- -I Rush me your quote ./ am under no obligation I
Sall'lIill' Regular SALE
2510 SSB/CW, Mode B satellite
converter 489.00 439"

227 1.8·30 MHz 200w antenna tuner 89.00 84 '~

Anfennd runen Rq;ula' SALE
229A 1.8-30 MHz 2k"" PEP lUl"Ier/SWR 219.00 24991

4229 L8·30 MHz 2h , tune,/SWR kit 199.00 18911

HF Line.., Regular SALE
425 Titan l.Skw PEP output amplifier2485.00 2199

VHF H;md held Rq;ular SALE
2591 .3/2.5w 2m HT/ batt/wd cgrmp 319.00 269"

2201 SuD-audible tone encoder ...•. 55.00
2202 Protective case .......•.... .. ... 9.75
2425 30'11' amplil ler 79.00
2700 Spea jer / nncrcphene 39.00
2991 ExIra 450 rna nicad berten.; 39,00
2992 5 hour deskcharger 19,00
2993 12v adapter pack..; 25,00

.-- - " ': ., • - - -• -, "

--="
•--_. • • • ••

.. · f .
• - -

• 0 0 .. ~ .' • .t .'" .' •• •- •

HF Equipmem Regular SALE
561 Cors.lIr II 9·band digital Xcvr 1345.00 1169

260 Deluxe 18Aps w/ spkr 199.00 179"
263G Remote VFO•.••. •••••••••••••••• 199.00 179' \
282 250 Hz 6·pole CN filter 59.00
285 500 H1 6·pole CN hlter ...•....• 59.00
288 1.8 KHz 8·pole sss fitter....... . 59.00
214 Electret desk microphone ...... . 45.00
603 KR·IB Keyer paddle............. 59.00
700c Electret hand mil: w/ conoectcr 2995
1140 18/24.3A DC cmnt bre.l ker 10.00

.- -r_ .1 - - .

' ~ i'A'~ :~
:; ~ ~ ~~ r(~" .

579 Century/22 SOw6·band CWXcvr$389.00 359"
979 SA power supply ............... .. 89_00
979/E 230v SA po_er supply ....... 99.00
226 Crystal callbrato!. .......... ... ... 29 00
279 Mobile line fitterIcirCUlt breaker TBA
679 Internal keyer kIL .......... .... 27.00
1179 DC c-ent bleaker 10.00

Mise:. accessories Recutar SALE
214 Eectret desk mic w/4-pln plug 45.00
700A Electret hand me.3-cond lJi- plug 29.95
700c Electret hand mic, 4·plO plug 29.95
670 Single padd le keyer.... ... ... ...... . 39.00
645 Oual paddle ultramafic keyer. 85.00 79' \
209 300wdry dummy load 26.00

5250 Argosy II 10/ 100w digital XCVf 599.00 529' \
225 9A power supply.... .. ... ........ 129,00 119' \
217 500 Hz 8·pole CWfilter 59.00
218 1.8 KHz 8·pole SS8 fitter........ 59.00
219 250 Hz 6·pole CW hlter 59.00
220 2,4 KHz 8·poIe ssa fitter........ 59.00
222 Mobile mOlJnL ............ .... .. 25.00
223A Noise blanker 34.00
224 AudiOCW fitter 34.00
700A E!Ktretliand mICrophone. ... . 29.95
1125 DC CIrcuit breaker w/cable. ... 18.00
11 26 tmear ampli!ler S_ltClilOg kit 15.00

WICKLIFFE. Ohio 44092
28940 Euclid Avenue

Phone (216) 585·7388
Oh IO WAfS !·800·362·0290

g~:~'d e 1-800-321-3594

Order Toll Free: 1-800-558-0411 ' In wl"On'ln (~~;~~~2~;~;:;; ·M.r'O.,.a}

AMATEUR ELECTRONIC SUPPLY/n~
4828 W. Fond du lac Avenue; Milwaukee. WI 53216 · Phone (414) 442·4200 .
-------AES BRANCH STORES Associate Store

ORLANDO. Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS. Nev, 89106 CHICAGO. Illinois 60630
621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Dnve ERICKSON COMMUNICATIONS
Phone (305) 894·3238 Phone (813) 461-4267 Phone (702 ) 647·3114 S4S6 N. Milwaukee Avenue

Ha . WAYS 1·800·432·9424 No In-Stale WA TS No In-State WATS Phone (312) 631 ·5181

~1~rS,~dat 1-800-327-1917 No Na llOnwide WATS ~:~~':ae 1-800-634-6227 15 mIn. from O'Harel
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Irving M. Gottlieb W6HDM
931 Olive Street
Menlo Park CA, CJ.W25

Old Tubes Never Die!
Discover the ro mance of glowing filaments.

Fig. 1. Col/ector 's delight - a "brand-new" oldie in its origi­
nal carton! Like work ing a rare OX station, this is a hoped­
for occurrence that you shouldn 't hold your breath in antic­
ipation of.
50 73 for Radio Amateurs • October, 1985

Imagine, if you will, the
interpretations of archae­

ologists digging through the
rubble of our remote civili­
zation some three thousand
years hence. You can bet
your boots they will trans­
pose t h e evo lut iona ry
sequence of tubes and tran­
sistors. The intricacy, prec i­
sion, and sophistication of
the tube's mechanical struc­
ture will suggest itself as the
product of a more matu re
technology; the t ransistor,
by comparison, featuring an
uninteresting pellet of im­
pure silicon will likely be
assessed as the stage imme­
diately fo llowing the crystal
and cat whisker.

As for ICs, they may well
come across as the artistic
artifacts of our mysterious
culture and some will doubt­
lessly be assumed to depict
lo ng-f o rgo tt e n re li g io u s

symbolism. One can further
speculate that the tube will
be cited as evidence that we
had successfully made the
long transition from the pas­
toral to the industria l s06
etv.

Conjuring up such a sce­
nar io is not too fa rfetched .
Bu t , in d u lging again in a
brief imaginative interlude,
can you envisage collectors
of t ransistors in t he sense
that there a re tube collec­
tors? Granting that the
point-contact transistor and
perhaps the first junction
transistor must have intrin­
sic collector's va lue, the col­
lection and dis p lay of
transistors would evoke less
interest tha n a good collec­
t ion of match-bo x covers,
bottl e ca ps, or Burma Shave
rhymes . Old tubes fai rl y
wreak with no stalgia, and to
the fervent initiates who col-

lect them, an aura may be
beheld around them and an
intoxicating odor may be
sniffed.

Merely holding o ne of
these venerable devices of
the past brings exo tic delight
to the dedicated tube col­
lector. Thus, it is not surpris­
ing t hat the re is no great
fetish about the operationa l
condi tion of these tu bes. To
be su re, an intact filament
does enhance val ue, but
many are available to col­
lectors just because some­
one once thought the proper
resting place for a defunct
tube was the trash pile. An
owner of a rare specimen is
often quite reluctant to test
it in any way. To be ab le to
say that a tu be is "prob ably"
good often suff ices in nego­
tiation s.

Although the tube collec­
tor is ever in sea rch of an
"origina l" De Forest audion.
there are hundreds of early
types which also are highly
esteemed . These include
both receiving and transmit­
ting tubes . The tu be collec­
tor looms up as the ch ief
vil lain in the eyes of the hob­
byist who gets his kicks from
reviving an tique radio sets .
Ho a rd ing of the OlA, 99 ,
a nd o t he r t ube s used in
these rad ios means that tube
prices a re continually esca­
la t in g. Ina smuch as these
sets are usually sold without
tubes, their restoration ex­
pense invariably exceeds
one 's naive expectations .
Some 0 1A tubes a re suspi­
ciously modern in some con­
st ruc t iona l de t a ils. Suc h
"boot leg" tubes may not be

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

You, Too , Ca n Be
A Tube Collecto r!

To get sta rted as a tube
co llecto r, yo u shou ld a c­
quaint you rse lf with some of
the types that are presu med
to ha ve inordinate va lue .
This will help you avoid clut­
tering you r collection with
tubes of little value. It is not
always age, per se. which
dictates a tube's value. Rar­
ity, unusua l st ruc t u ral as­
pects, and a tube's impact
o n technology a ll en te r into
the equation.

As with a uto mo b iles,
there is a lso an elusive fac­
to r mysteriously based o n
litt le -und erstoo d psychol ­
ogy. Why is a 1%5 Mustang
ab le to command four or
five-thou sand bucks from
auto buffs while a very simi­
lar Chevy of that year gen­
erally peddles for several
hund red! We find it futi le to
reso lve such dilem mas - it is
easier to just accept them.
In si mi lar fas hio n, some
tubes appea r to be more ex­
cit ing to the collector than
othe rs. Whethe r Fre ud ian
operatives or other sublimi­
nal factors are involved is
not re a lly of great impor­
tance; it is necessary only to
appreciate that, like classic
paintings, some tubes per­
fo rm better at the auction
than others.

A wonderful book on the
evo lut ion of tu bes was pu b­
lished by Howard W. Sams



Fig. 2. CW transmitters us ing type lOs were so me times hard
to copy - the dashes were too short! Only sho rt dashes
were permissible from a de-based 10 o perating in a cup o f
tra ns former oil at 700 volts on the plate and nine volts o n
the filament. Plate current was about 10 mA below the
value which could cause instantaneous destruction.

T~E "KEY' TO SURVIVAl ­
S ~OR T OA S ~ES'

l~E Ov ERLOAOEO
TYPE '1 0

Tha t ob liv io n wo uld be
the ultima te lo t of the se a nd
many o ther vene rab le bo t­
tle s wa s unthinkable at the
t ime, but by the time the 6 L6
bea m-power tube a rrived on
th e scene, it w a s evident
that Darwin's theorie s were
manife sting themselves in a
long success ion of e vo lving
t u bes . Succeedi ng t u bes
wo u ld di splac e p rev io us
o nes because o f very spe­
cialized abilitie s. And there
were mutati o ns, too. For ex­
a m p le , o u t of no w he re
s p ro u te d th e sc re e n-g rid.
Th is abrupt transition left no
missing links. The coro lla ry
in nature would be the re p­
tile whi ch c raw led on it s
bel ly o nly to g ive birth to
f lying creatu res. (O r was it
the o ther way a rou nd?)

trode and m ul t i-fun cti on
tubes.

De Forest ex p ressed de­
ligh t a nd astonis hment at
the evolved versions of his
o rig ina l dev ic e. Pen tode s,
t riodes, a nd d iod e s were
packaged in a single e nve­
lope , a nd some TV tube s
we nt co ns ide rab ly beyond
th is. A couple o f cl ass-A a u­
d io Watts from a pair of 45s
wa s fo r a whil e the la st wo rd
in sound reprodu ction, o nly
to be suppla nted by the 47
power pen to d e , whi c h in
tu rn gave gro und to 46s in
cl ass B. And so on up the
la dder u nt il ap artments
groa ned under the acoustic
burd en o f m a ny tens o f
Wat ts f ro m c heap radios
a nd ste reos. But, a lt hough it
m a y ha ve be e n a f a r c ry
from the tac ky 0 1A to a so-

M o d ern des ig ne rs a re ph isti c a te d pen ta gr id con-
wont to complain that be- ve rt er , m ere t e chni c al
fore the y get t he ir syste ms fanci ness does not quali fy a
off the d ra wing board, the tube as a worthwhile collec­
ICs have been supe rceded to r's item. It's th at uni q ue
by newer o r more sophisti- blend of v intage, rari ty,
cated devices . But tubes in tec hn ica l im po rta nce, a nd
their he yday mo ve d mighty the e lus ive c ha rismatic fa c­
fast, too. For a while there tor pre viously allu ded to.
was the 0 1A a nd its "pea- Tran s mittin g- and re -
nut" c o u n te rpa rt, the 99. ceiving-tube collections a re
But you cou ldn't just sit o n genera lly ke p t sepa rate, al-
you r du ff a nd kee p up with t houg h n o t n e ce ssaril y .
t he tec hno logy, for soon Earl y transmi tt in g tu b e s
there were tubes with indi- we re no t signif ica ntly dt st!n­
re c tlv-he a ted e m itte rs g uis hab le fro m re c ei vin g
which permitted ac o pe ra- tube s insasm uch a s they had
tion . And the introduc t ion of power ra tings o n the order
t he screen-g rid t ube t rig- of five Watt s . Of c o urse ,
ge red a n a rray of rnulti-el ec- many a mateu rs c ut their eye
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a t ion a ctually e nha nces the
tube's va lue to co llec to rs
va ries with the type of tube
a nd with a collector's a tti­
tude . Always seek a num be r
of o pinions before releasing
suc h a find at a g iveaway
pr ice if you a re in t he ho bby
to collect p rofits as well as
th e t ube s t hemse lves . In
so me instan ces, an o rigina l
tube ca rton can com ma nd a
respectable cas h premium.

It is a lso intere sting to
read t he old literatu re a nd to
contem plate the buck-a nd­
a -h alf or two t ha t m an y
tubes originally cost. Alo ng
with gol d, a rt, a nd jewel s,
maybe the financial w izards
w ho tell us w hat stoc ks to
buy a nd w hen should advo­
cate a tu be colle ction as a n
infla ti on hedge . Ina smu c h
as their other advice fa ils to
ma ke us ri ch, their repu ta­
tions ca n hardl y be sa id to
be at sta ke.

Even if t he b o x has a l­
ready been o pene d, a s most
probably w ill be the ca se, its
assoc iat ion with the tube is a
va lue e nhancer. Do n' t obey
yo ur knee-jerk impul se a nd
toss tube boxes in the junk­
ma il depository. When you
swap o r sell, the phrase, " in,
o r wi t h , its o rig ina l con­
ta iner" ha s m agi c al qu al i­
t ie s -it st re ng t he ns yo u r
nego tia tory pos it ion. Th is is
true even though collecto rs
ge ne ra l ly rem o ve t u bes
from boxe s a nd mount the m
fo r d ispl ay.

Darwin Would Have Gone
Bananas over Tubes

Few of life 's trials a re a s
likely to pro voke the c roco­
dile tea rs fro m the grizz ly­
faced o ld-t ime r a s remem­
brance of the many fi ne tubes
whi ch spa rkled fo r a t ime in
the sun, then silent ly eva po­
rated into the mists o f obso­
lescence . As w ith the Pierce
Arro ws, Reos. Hupmobil e s,
a nd W ill y-K ni g h t s , th e y
came a nd t hey went . Al ­
though little mo re than mere
num eri c al desig nations to
many, the ha m of yeste ryea r
made the most of his 46s,
2A3s, 57s, 45s, 56s, 53s, 6J5s,
etc .

Be Patient-
Wait Until the
Moon Shines Blue.

Once in a blue moon you
wil l stum ble upo n a rar ity o f
ra riti e s, a hard -to -f in d an ­
t ique tube in its original bo x!
The infe rence he re is tha t
the b o x ha s ne v e r b e e n
o pened and , o f cou rse, the
tu be ne ver used. Whethe r
such a nea r-im possible situ-

in the mi d-sevent ies . Enti ­
t led " The Saga of the Vac­
uum Tube," it was written by
Gera ld Tyne. It conta ins nu­
me ro us p hotog ra phs, de­
sc ript io ns, a nd stories about
tubes a nd obv iously re pre­
sents a masterfu l research
accomplishment by the au­
thor. The book itse lf is a
c la ssic . Unfo rt unately, it s
publication occu rre d a t a
tim e w he n the e lect ro n ics
comm un ity f o un d its e lf
ca ught up in the overwhelm­
ing fre nzy of com puters a nd
d igita l logic. This pu blisher
then bega n cu tt ing back on
treatises dea ling with suc h
" o bso lesce nt" to pics as a n­
a log c irc u it s a nd vac u u m
t ubes a nd t h is marvel ou s
publication was d isco nt in­
ued.

At ham fle a markets it is a
common spectac le to see
st ra nge o ld tubes which peo­
ple gawk at but do not bu y.
That is because they see no
use fo r such a tu be in the ir
present z-mete r rigs. Th is
scena rio ofte n is recogn ized
a s a veiled opportu n ity by
the knowledge a ble tube co l­
lector; it is th is because the
vendor gets ti red of ex hib it­
ing it to hundreds of cow­
a rds who c a n' t muster up
the courage to ma ke a bid. If
you a re bo th a ga mb ler a nd
a t ube collec to r, hold off
any action unti l the vendor
is re ad y to c lose shop. That
is the time his psychol og ical
Achi lle s ' hee l w ill be ex­
posed ! Th e gamb le , o f
course, is that someone as
bright as you but a wee bit
faster may beat you to the
punch. At the worst, you will
have ha d a lot o f fun , a nd
you can so le mnly vow to do
better next time !
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teeth on the venerable 210. a
so-called 7-1 /2 Watter. This
tube wa s t o transmitting
what the 01A was to receiv­
ing-a universal workhorse.
And work it did; it is a lmost
shameful in retrospect to re­
co u nt the pow er inputs
so me ham s pu m ped into
those abused but ob lig ing
bott les . But soon enough,
the tube manufacturers got
the message.

Fig. 3. On the ten. a 1934 YL-73 -SJOO down and S37.50/
month for five years. Special discounts in fots of 25. On the
right. an X.1A, circa 1899, only five tubes made, pre-De For~

est control element - S3.50 or best offer. Elusive factors sur­
round tube collectors' value appraisals. Rarity, vintage, and
technological level are not the only considerations influ­
encing perceived value.

fi lli ng t his gap and which
would a llow the kind of re li­
able operation never really
attained via the overload
route. A plethora of dedi­
ca ted transmitt ing t ubes
poured fo rth from the var­
ious manufacturers, some of
whom got their foot in the
mark e ti ng d o o r t his way.
These tubes had power-dis­
sipation ratings of severa l to
many tens of Watts and fea­
tured quality ins u la t io n,

Response to Overloading hard vacuums. rugged fila-
As may be suspec ted, a me nts. a nd. often enough,

host of tubes became ava il- shape ly contou rs . Afte r
able, making it un necessary WW II, many of these tubes
fo r t he ham to dri ve t he yie lded their popula rity to
pants off the 210, not to say the 80 7 f a m ily o f bea m­
a nythi ng about 45s, 46s, and power tu bes a nd since the n
va riou s receiving tubes in- have been more common on
eluding even 71 As and collectors' di splay racks
201 As. Many of the " ne w than in transmitters.
breed" of transmitting tubes It is hard to underesti­
were actually electrically- mate the provocative effect
rugge d ize d 10s. Ineluded that hams' overloading prac­
the rewith we re the Tay lor tices had on intermediate­
T20 wit h a nice iso la nt ite power tra ns mitt ing tubes.
base and with the plate lead Th e lowl y 210 was n' t t he
emina ting from a cap on top only victim of such abuse .
of the tube. the RCA 801 Thus, an advertisement by
with more " rea list ic" spec l- the up start Eitel-Mc­
ftcations than the old " te n," Cullough Company in the
and a Sylvania special with a 1937 ARRL Handb ook
long graphite plate, making shows a picture of one of
it look more like a fifty wet- thei r 150Ts with a sizeable
ter. ho le burned in the tantalum

It wasn 't that transmitting plate . The ad tells you that
tu bes we re not avai la b le , this damage was produced
bu t there was a gap in the by a twenty-to-one overload
power ra tings between f1ea- facto r of 3()(x) Watts! You
power level a nd several are further informed that no
hund red Watts. What the av- gas was re leased within the
erage ham needed was an in- tube as a consequence of
expensive tube capable of this tremendous overload .
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In another ad in the same
publication. Taylor Tubes in­
forms would-be ham c us­
tomers that it is no longer
necessary to overload 210s
because o f Ta ylo r's int ro­
duction of tubes with power
ratings between the 210 and
the 203A, wh ich ca n d issi­
pate a nominal 100 Watts.
Rele vant ly. Taylo r se ized
the opportunity to list a lso
it s so u pe d- u p HD-20 3A.
whi ch sported a ca rbon an­
ode and a 150-Watt d issipa­
tion spec! Finally, a more
conse rva tive ad by He intz
a nd Kauf man lets you know
that the ir Ga mmatron tr a ns­
mitti ng tubes a re just that ­
conservative. These rugged­
ized rf power tube s were
built to endu re the hardships
of the commercial world
and even to fo rgive the en­
gineering sins of hams.

Did We Appreciate 'lubes!

The tube co llecto r ma y
resemble co llectors of othe r
items supe rficia lly. It shou ld
not be supposed. however,
that they see tubes as obso­
lescent devi ces sto m ped
over by the relentless march
of progres s . Ind iv idual
tubes, t hey w ill acknowl­
edge, ha ve been supe rceded
by be tter devices , but no
t rue-b lue co llecto r in his
hea rt of hearts believes that
vacuu m-tube technology is
passe. For the time being,
the semiconductor fad is in
full sway. but just look at the
very significa nt advantages
of tubes:

• They a re extremely for­
giving to ove r loads and
a buse.

• You can see what's going
on -a lit fi lament tel ls you
so m e t h ing. A cherry-red
plate tells you so me thi ng.
Also . you c a n learn from
blu ish glows, incandescent
grids, a nd interna l arcs.

• Pl ugging a nd unplugging
tubes is a hec k of a lot easie r
than fig hting a so lid-st a te
dev ice loose fro m it s PC
board.

• Not that it probably mat­
ters, but the "o ld-fashioned"
tube is much more resistant

to damage from an electro­
magnet ic pul se than a re
solid-st a te devices -espe­
cia lly IC s.
• A c irc u it co n f ig u re d
around tubes is easier to test
than one with solid-state de­
vices; eve n with a low-vo lt­
age oh mmeter, leakages and
reve rse -condu ction phe­
nomena ca n be hard to inter­
pret. Dama ged o r " sick"
semiconduc tors mayor may
not be d et e cted wit h
ohmmete r checks .
• Tube s e xhib it few er
problems with ambient tem­
pera ture variations.
• Tubes have done th ings
not yet rea ll y duplicated by
so lid-sta te devices. Consider
the electron-coupled osci l­
lator, the transitron osci ll a­
t or. the tunin g-ind icator
tube, the cathode-ray tube,
or the gated-beam tube.
• Although it cannot be
measu red, weighed, other­
w ise q ua ntified , o r even
proven, tubes can be charis­
mat ic. and ofte n exude mys­
tique and romance! If this
conte ntion sounds fooli sh. it
would s m ac k o f gre ater
fool ishness ye t if it were
made about semiconduc tor
devices . Man y a ham ha s
c a ll ed a faint DX s ta t io n
wh ile hyp notica lly watching
the dots and dashes form in
the eerie blue glow of his
866s. or in the vary ing light
emission from his final-am­
plifier filament. And there is
some t hing about watch ing
your modulated amplifier
plate change co lo r as you
whistle into the mike that
bespeaks of an intimate re­
lationship between man a nd
ma chine .

No Dog Forgives Better

Of all of the foregoing at­
tributes of tubes. the first is
probably the most impor­
tant to the tube enthusiast
turned tube collector. Co n­
side r, fo r example, the use of
full-wave rectifier tubes in a
typical power supply. Tubes
that qu ickly come to mind
are the old type 80 and its
descendants, the 5Y3 a nd
the 5Y4. If a filter ca pacitor
shorted o ut in such a supply.



tor elec t rode mounted on
the outside of the tube has
al so been tried - and , of
cou rse, f ound wanting. If
you ever had any thoughts
about room-temperatu re
ca t ho d es , y o u r pursuits
might lead to great rewards.
However, be aware that a
fairly good tube of thi s type
was actua lly given serious
consideration by the armed
forces, and not too long ago.
It seem s that the inventor
didn't ask him self how such
a tube stacked up against
the more rel iab le and more
versatile solid-state devices.

However, if you are fasci­
nated by tubes a nd you r
so ul is responsive to the in­
vento r 's pu lse beat, you
might try to come up with
the tube ve rsion of a PN P
transistor. Of course, such
an invention wou ld have
been far more t imely before
sem ico nd uc to rs u pset t he
reign of King Tube. Nonethe­
less, there are st ill some tube
appl icati on s and it st i ll
would be nice to have op­
po site-polar ized tubes so
that co m plem entary-sy m­
m etry ci rcu its cou ld be de­
vised. There would be other
ci r c u i t r y rea sons which
wou ld m ak e " PNP" t ubes
welcome. (A ll tubes eve r
constructed or marketed are
analogous to NPN transis­
tors becaue the plate is al­
ways positive relative to the
filament or ce thode.I

What you must do is to
em it positrons i ns tead o f
elect rons and co llect these
w ith a negatively polarized
plate. You have some advan­
tages in your favor; the posi­
t ron has been p roven to
exist. And it need on ly en­
du re long enough to m ake
the tran sit from its emitter to
the plate. Inasmuch as it will
be moving through a vac­
uum , maybe y ou ca n get
enough lifet ime out of it to
d o the jo b. Fin all y , you
won't be belatedly compet­
ing w ith al ready-patented
devi ces. Cood luck !

Make Hay While
Silicon is Here!

the zener d iode such a dif­
ference is not enco untered.

Admittedl y, this is advan­
t ageou s f or t he intended
function - it precludes the
possibil ity o f inadvertent re­
lax ation-type osci l la t io ns.
Those who have had experi­
ence with VR tubes wil l re­
cal l such behavior. (It may
also be recall ed tha t earl ier
V R tu bes were somet imes
rel uc tant to st a r t i n the
da rk.) Even when not " relax­
ing," VR tubes produced a
lot of no ise that of ten fouled
sensi t iv e ci rcui ts . Maybe
they would have suffered ex­
tinction prior to the so lid­
state invasion.

Notwithstanding the
shortcom ings of VR tubes,
they have become game for
tube col lectors. Their eerie
p ink o r pu rple g lows a re
somet imes demonstrated by
actuat ing a pu sh-button
sw it c h on the co ll ec t o r 's
mount ing bo ard . But o ne
can antic ipate a blue-glow­
ing moon when co llecto rs
pridefull y display their array
of zener d iodes!

Perpetual Motion and
Inventing a New Tube

Anyone who has played
around with tubes to any ex­
tent has a number of preg­
nant inventions gestating in
his deep subco nsc io us. The
only t rouble is that you w ill
invariabl y find that these
ideaswere most probably al­
ready given serious atten­
tion during past eras. Even
worse, it is most d iff icult to
conj ure up any tube innova­
ti on without in f ri ng ing o n
patents, even at thi s l ate
d ay. For example, don 't
wa ste you r tim e besieg­
ing the patent off ice with
an electromagnet ica l ly-con­
trolled tube. The idea of sub­
st i tu ti ng the elec t ros t at ic
cont ro l element, i.e., repla c­
ing the grid , with an externa l
solenoid for control l ing the
elect rons has long-ago com e
and gone. Indeed, if you are
lucky, maybe such a tube
wil l become pa rt of your col­
lection!

Likewise, t he use of an ex-
te rnal plate, that is a collec- With m ixed fee lings of
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Remember that Silicon
Can't Do Everything!

Now and then one sees
semico nd uc to r c i rc u i ts
whi c h are a ll e ged to be
so lid-sta te versions of some
unique vacuum-tube circu i t.
Upon closer inspection, the
claimed analo gy becomes
quite tenuous, however. A
case in point involves sev­
era l references to " elect ro n­
coupled osci llato rs" appear­
ing in the ARRL Radio Ama­
teur 's Handbook . If you
refer to Fig. 'lfj-B on page &-6
of the 1980 ed itio n, you will
see a JFET Hartley osci l lator
so-labeled and described in
the text.

By no st retch of the im ag­
ination do you have the de­
sirabl e si t uat io n here t hat
was fo rth coming f rom a
"true " elect ron-coupled o s­
ci llator using a screen-grid
or pentode tube. In the tube
circuit , o u t pu t was taken
from the plate but the oscil­
lat ion was produced in the
screen-g rid , cont ro l-gr id ,
c a t hode po r t io n of th e
tube -the p late m erel y
picked up the rf-modulated
electron beam. Th is meant
that the plate circu it wa s not
load-sen siti ve. It wa s very
much like taking the rf out­
p u t fr o m a good clas s-A
buffer amplifier. Contrarily,
the " hot-cathode" Hartley
osci ll a tor sho w n wou ld
require an actual buffer am­
plif ier to pre vent its fre­
quen cy f rom being pulled
by load va ria t ions.

There are other th ingsyou
can't do with semiconduc­
tor devi ce s even though
they are loosely spoken of as
t he equivalents of ce rtain
tubes . For example, the VR
(vo l tage- regu l a to r) t u bes
could be used in simple re­
laxat io n-o sci lla tor c ircuit s
for generating saw t oo t h
waveforms in the audio-Ire­
quency range. Zener diodes
sim p ly will not serve th is
purpose, however. The VR
tubes were filled with var­
ious noble gasses and exhib­
ited hy st e re si s - th at is ,
ionization and de-ionization
voltages were different. In

the pl ates of these tubes
would become red-hot and
solid hunks of oxide mate­
rial m ight be torn from the
surface of the fil ament. The
fil ament might even be bent
out o f shape from the force
o f the inordinately heavy
current demand.

A ll t his time the powe r
t ransformer is smoking and
exuding odors suggestive of
the last burned steak served
at your favorite restau rant,
and by the time you turned
off t he power, that po or
tube wo uld show unmistak­
ab le visua l evidence of hav­
ing been through the mill .
And it would rattl e when
shaken, like a bad light bulb.
But, surprise of surprises, i t
willingly resumed o perat ion
once you replace the defec­
tive filter capacitor.

What does that te ll you?
Nothing, unti l you co mpare
the situat ion with what hap­
pen s to se m ic o n d uc t o r
rectifiers under sim ilar c ir­
cums tances . O f co u rse .
such abuse does not prolong
tube life and it cannot be
t ruthfully sa id that tubes are
zap-proof . But it may very
well be that we rea lly didn't
full y ap preciate the true
worth of tubes when they
were more commonplace!

It is popular to allude to
the num erous tran si stors
that can be real-estated on a
single IC chip and to tout the
m ult i -functiona l ac c om­
plishments of ICs, but the
tu be collector recall s all o f
the fancy th ings done with
multi-element tubes. And, of
cou rse. t he re were multi­
tube tu bes, too. These cul­
m inated in the compact ro ns
used in TV sets. When you
gazed down at the ch assis of
such a TV receiver, the large
tube complement commo n
to older sets wa s conspicu­
o us by i t s absen ce . What
you saw was just a few com­
pactrons and a few conven­
t iona l tubes. The com pac­
trcn. in other words, was a
vacuum-tube integrated cir­
cuit in its own right ! If you
are tube collecting, be sure
to keep an eye open for
some of these specimens!



ANTENNAS FROM 160-10 METER S NO COMPRO MISEl

con revolution has been the
tube collector's best f riend.
Tubes that once littered the
landscape like beer bott les
have b ecome emot ional
gems and are priced accord­
ingly. A t th is w rit i ng, the
once munda ne 99 peanut
tube exchanges ownership
for a non-peanut price - in
the vic inity of twel ve bucks.
Its rival, the WD-12 , com­
mands fifty dollars if you are
so lucky as to uncover one.
And the ask ing price of the
0 1A, once a glut on the mar­
ket , has recent ly been mov­
ing up, too, If you can st ill
acquire any for four dollars,
consid e r you rse lf lucky.
More likely, you won' t get
back much change from a
ten-buck b ill! O ther t ubes
have various worths. all de­
pending on how much some
other collector wants it . But,
un like d iam onds, old-tube
pr ices have been on a steady
ascendancy. M aybe now
would be a fruitful t ime to
start your collect ion! .

nostalgic sadness and tech­
nological enthusiasm, hams.
radio bugs, hobbyi sts, and
experimenters have watched
the encroachment of semi­
conductor deviceson the sa­
c re d domain of t ube s.
Today, thi s usurper contin­
ues to relent lessly obso lete
tran smitting tubes of ever
higher power and frequency.
W hat can' t be economicall y
achieved in any single bipo­
lar or FET output device is
of ten readi ly implemented
by various power-combining
tec hni ques. Although we
have not yet heard of cherry­
red collecto rs or incandes­
cent drai ns, it mu st be con­
c e d e d that rf power
transistors are fa r from f rag­
ile if o pe rated in intelli ­
gent ly-d esigned c i rc uitry
and if reasonable inte ll i­
gence is manifested in tune­
up and in operation .

Rather than bemoan the
all-engulf ing aspect of our
so lid-state era, take joy in
the realization that the sili-
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r----~------

The +SOTRON

Call Toll Fr•• 800·221·0880
Tube•

3·400Z $85.00 7360 $10.00
3·500Z 85.00 7735A 27.50
4·400A 80.00 8'22 110.00
4CX2508 55.00 8156 '2.50
5728 42.50 8643 82.50
811A 12.00 8844 26.50
813 30.00 8873 175.00
6' 468 7.00 8874 195.00
6360 4.25 8877 495.00
68838 6.75 8908 12.50

Semiconductors
MRF 245/50 '416 .$30.00 MRF 644 $23.95
MR F 454 18 .95 SOlO88 19.95
MRF 455 13.95 2N3D55 . .. . .. . .. . .75

2N6084 12.50
RF Connectors

PL259 .. . • . . . .. 101$4.95 M 358 2.50 ea .
PL258 10/8.95 M359 1.75 ea .
UG175/176 10/1 .60 Type " N" Twist on
UG255/u 2.50 ea. (RGBlu) $4.75 ea.
UG273lu 2.25 ea . Minimum Order $25.00
/--::--=- Anew $3.00 min . for UPS cnarcee

Your Ham Tube
Headquarters!

I 9.95

S209.95

116'-95

WI...,
~•

SPECIAL PAC KAGE OEALI !!
Am'leura Only

Inclydu Pl\l installed in
eall inet wlelllie set & pwr, supply

122995

(If D~I(:"lIed H P.ratel, 12_1351

FCCCERTIFI ED · wired and tested in cabinet

Subassembly beard - wired and tested

Documentation only - Refundable on first PKl
purchase

P ",_.1.1 In li_~_.11 "'II _De .H .....

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

• Rood" . _... ., "" ......
• Opo<.... ... _ -·In, '''-. _ .·_..__ cw -.eo._'"","-._._._,"-• _ ASOl .. ttouCIOl . , '" _ _
' _ s.ooto .. __ _
• • ' 1 -.. ...n K ·•.· e I~,~-==__iO .u.ZS
• (loot .. •. s.-__...,.. ..._ ......._..__....._ ....
._ J1 ..r_ Ilo1.,1loo.
• 000< "'_ "..,.. .· ·io _
, Sora" ""'t>IO I• • "~""" M.... C....IOI,
• S4 ."".'ll ........, ,, 'K, "~"'''.t>IO I. ,,~
· qK .A" 1"~It •• ' POC'" ."1,,
•c•• lit <"" 1... I.. LAN '• •
• SqotIdl_ lor . h' nl"l .1 __ , "·e," ..... SSl DI ~.llC • _,,_ OM

PK1 .

PK1S ·

PKOOC ·

(;L8 B.ECTRONICSJNC.
151 Commerce Pkwy•• BuU.lo, NY 14224

718-175-8740 8104

Plen e specify Call Sign, SSID Number, .nd NG6e Number whenordering
Con/lct GLB for I ddilionl l info Ifld I rlll,blt oplions.

W. off" I compieteline of Iflnsmltters end flcei'/frs strips. prtltltctOf
prtemps. CWiD ·m j 'ynlhlllUfI/or I ml teuf j commercil/ust.

Reqlllsl 0111 FREE &111109, IIC j riu 'lflicome.
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• Dual Channel Filter­
ing

• 170, 425, 850-Hz Cali­
brated Shifts for
Transmit and Receive
Functions

• 75 to 1000 Hz Variable
Receive Shift Range

• Discriminator Style
Tuning Indicator

• Front Panel Squelch
• Baud Rate Switch
• Built-in Monitor

Speaker
• Input AGC
• Improved AM Detec­

tor
• Direct-coupled Auto­

matic Threshold Cor­
rection

• Normal and Reverse
FSK Outputs

• Current Loop Option
• 12 VDC Operation,

117 VAC Power Sup­
ply Included

ADVANCED ELECTRONICS APPUCATlON S, INC.

P.O. BoxC2160, Ly•• ,wood, WA 98036
TELEX: 152571 AfA INTL

(206] n.nn II ftlll

p,y..." and Sprnrl<'atlClnlO Sub!<'<"t (0 ("haN!>' Wil ........

"01........ ObIi• ..",

$329.95 " ...

AEAEAEAEAEAEAEAEAE
AEAEAEAEAEAE e
AEAEAEA l.terf~eedS
AE o>,"putey ottf

\la
t CIl

'" 00
1'0 C~ .. ,

PAC/NET SYSTEM $240.00
Syst em Tested 4.5)( 6" board complete

with all Ie s and prog rammed EPROMs
per sona lized lor each pu rchaser. Re­
quires only single 8·1 0 vo lt 'h amp power.
1 year g uarantee o f hardware/soft ­
ware/AX.25 standard RS232 ser ial ASCII
at any user baud rate. RS232 HOl e for 202
modem used lor AFSK or direct to RF
equ ipment lor FSK.

Custom Systems Custom ProgrammIng

BILL ASHBY
_AND SON"'"

K2TKN-KA20EG 201-858-3087
BOX 332 PLUCKEMIN N.J. 07978

Treat yourself to the D-IQ4 Silver Eagle.
T he worlJ renowned D-104 As a result of Astauc's SO years

s tands alone <.IS the pe rformance of technology, this microphone is
lea d e r in base s ta t ion also extremely versatile.
amateur microphones. The Factory wired. it can be
T-L'P9-DI04 Silver Eagle is easily converted tu elec-
also recognized for its OUl- trcnic or relay operation.
standing beauty. Adjustable gain provides

A bright. vib r an t optimu m modulation .
appearance reflects ele- The I )" )(~ Silver Eagle
eance and stvle. All extcri- will make any rig look as
ZlT pans plus the base and good as it sou nd s. Fo r
handle are chrome plated to ajewel- more information, see your Astatic
like finish. dealer or write .

~ ASiatic Corporation

•
..:I-~_;;;"";;;;STATIC I'. O. !'lux I.?O · Conneaut , ( )11440.10-0210 . (210) 5~J-1ll1

~ In CanaJa: Canadian ,\.~ut ic . LTD.
".., 12K) Ellesmere Rd.. t'nn z

Scarborough. Onurio '-III' ."! X.5 • (-lIt» ,N,l-lnl

PAC/NET board only $80.00
AssembledlTesled. No les. 90day wa rranty
Package of all tcs except 2-2716
EPRQMs $80.00

•
\I i11ll . •-C
ASCII-USAJAX.25
HOLC CONVERTER

USAlAX.25 is the AMRAO approved digital
formal STANDARD used on amateur pack­
et radio networks.
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Give Your Disks a Physical
Are you gett ing w hat you pay for?Use th is simple technique

to qualit y-inspect your va luable f lopp ies.

Kennefh S. /(ra~ka

II Yeagt>r Drive

Cheektowaga NY 14125

I recent ly had d iff icult y
with my co mputer's d isk

drive. Fortunate ly, it on ly re­
qui red c lea n ing a nd some
adjustmen t , and the w o rk
w a s covered by w arra nty .
When I picked up my com­
puter, I was a sked about the
flopp ies I used. It so hap­
pens that the brand I used
was not so ld by the dealer
who had my disk dri ve f ixed .
Well, the sugges t io n wa s
made that I was using the
wrong d isk s a nd that the
ones the dea ler had were
more approp riate. Over the
next few days I grew more
curious about wh ic h di sks

were tru ly better, a nd I de-­
cided to fi nd out fo r myse lf
since I have some lab fac ili­
ties available to me.

Background

My first tho ught was that
since J knew ve ry little about
di sks. I might want to kn ow
what stand a rd they mu st
com ply with. that is. what
so rt of qua lity t hey mu st
ha ve . The Ame rican Na­
tio na l Sta nda rd s Insti t u te
(ANSt) has a sta nd ard for
5Y4 · inc h fl oppy di sks ,
know n by the designation
AN SI X3.82-80. On revi ewing
t h is st a nd a rd . it became
clear that thi s spec had only
o ne qua lity le ve l. No meth­
od ex isted for grad ing di sks,
one aga inst a nother. Discus-

sio n w ith so me technical
peop le at a co uple of large
so ft wa re pu bli shers indi ­
ca ted that even within thei r
industry the re isn 't o ne un i­
versal set of c ri teria for d is k
testing.

I decided that e xam ina­
tion of d isk surfac es by mi­
c roscope might show detail s
wh ich wo ul d be rele va nt .
The type of mi crosc ope
used was an inverted-stage
metallogra ph It has a built­
in li ght source , so that the
light travel s through the o p­
tical system to the surface
being examined a nd is re­
flected back into the micro­
sco pe to form the o ptical
ima ge . Also, bec a use t he
floppy surface is so poli shed
tha t it wo uld produce con-

sid e ra b le sp e c u la r g loss
(h ighlights and reflec t ions),
pola rized light was used to
unm ask details . Pho to s o f
the m icroscope ima ges (pho­
tomicrographs o r " micros")
were taken at various mag­
nific ati on s fr om 10 0 x to
1000 x . I exa mined a nu m­
ber of bra nds of unfo rmat­
ted di sks right o ut o f the
package, a s well a s di sk s
with pro g ra m s on them
(c o mme rc ia lly a va ila b le )
such as word-processing o r
sta t ist ics programs. In a n ef­
fort to get informat ion on
some of the physica l prop­
e rt ies , 1 measured t he su r­
face resistivit y of the va rio us
d isk s. The AN SI st a nd a rd
spec ifies a maximum for th is
p rope rty ('i x 109 O hms!

Plane polarized light at 100 x magnification. A well-pol­
ished disk with good oxide distribution.
56 73 for Rad io Amateurs • October, 1985

Plane po larized light at 100 x magnification. This d isk has
many scratches and some ripples. Note the less even distri­
but ion o f oxides.
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squa re), and I fe lt t hat i t
would be an indicator of the
relative read/write capabili­
ties of a disk . Afte r all ,
Ohm's law should still de­
termine the signal st rength
based on the conductivity
(although this is a simplifi­
c at io n and othe r factors
should be considered).

Results

The re sult ing su rvey
showed signi f icant d i f fer­
ences in both surface-f inish
qu a li t y and t he (coated)
oxide dist ribut ion, Further,
the su rfa ce resi st i v ity o f
disks varies greatly between
brands (and even f rom one
sid e to anot her o n some
disks). It tu rns out that my
word -p rocess ing disk ha d
just about the worst surface
of any of the d isks (maybe
that ' s why the drive goes
" grunge, grunge, grunge"
when I use that disk !)_The
disks with the best surface
finish and most uniform dis­
tribut ion had resistivities
around 1 x 109 Ohms/

squ are . D isk s which were
scratched, ri ppled, or non­
uniform either had surface
resist ivi ties of around 1 x
100 or very high resistivit ies
of about 4 x 109 Ohmsl
square.

By the way, the designa­
tion Ohms/square is the unit
in the ANS I stand ard . The
ANSI standard for disks ref­
erences an ASTM(American
Society for Testing and Ma­
ter ials) specification for sur­
face-resist ivity test method,
known by the designation
ASTM 0257-78 (re-approved
1983), " Standard Test M eth­
ods f o r DC Resistance o r
Conducta nce of Insulating
M ateri als." It seems that sur­
face resistivi ty can be con­
sidered physically equal to
the resistance (Ohms) mea­
sured over a gauge length of
one inch. My word-process­
ing program disk had a sur­
face re si st iv i t y of about
690,000 Ohm s/square. I
guess it has to be so conduc­
t ive to make up for the ex­
t raordinarily uneven surf ace

(ot herw ise t he signa l from
the track might be too weak
to read). A lso, the oxide pa r­
ticles aren' t very uniform ly
sized .

I've included pho tom icro­
graphs of two disks and I'm
sure that it's easy to see why
some disks are noisier (and
more troublesome) than oth­
ers. The disks which are vis­
uall y the best are the ones
produc ing the least t rouble
(for myse lf and some others
I spoke w ith). On the other
ha nd , the di sk s look ing
rather l ike a grat ing, o r a
washboard, are those which
have caused some trouble
(r.e., excessive noise, won't
format, won 't run).

Inspecting for Q ua lity

I wou ld suggest that to ex­
amine your own disks it is
adequate to h ave a 50 x
magnifier. These a re ob­
tained without much diffi­
c u l ty o r expense, and the
level of magnifi cation i s
minimally suitable to reveal
the disk surface. Also, mea-

suring surface resistivity IS

done easi ly. Use a digita l
mu ltim ete r (which ha s a
range of a couple of meg­
ohms)_ Rig a pa rallel resis­
tor (at least one megohm) to
the contacts going to the
disk surface. Using the rule
for parallel resistances will
provide the resistance, and
therefore the resist ivity, of
the disk surface. Of course,
a W heatstone b ridge may
also be used. I was appre­
hensive of measur ing sur­
face resi st i v ity of a disk
whi ch conta ined a program,
becau se I wondered if some
sectors mi ght be damaged
(good-bye, program !), but so
far th is has not happened .
Be m ind ful o f th ispossibility
with d isks conta ining pro­
grams.

If you examine a disk by
the methods just mentioned,
and very few if any
sc ratches or r ip p le s a re
found , and the resistivity is
around 2 x 1()8 to 2 x 11ft
Ohms/square, then the disk
should be OK ,.

,,,,,Order Your Antenna
Kit Today!
Only $65.00

Ta x & UPS Shipping Included

,,,,,40180 Meter Antenna Kit
For "Perfect Dipole"

Quick Installation - Nothing Else to Buy

r---------------------------------------------------------------------------------------------, -..-.- - .

o Mastercard •

o Money Order

J _

o AmEx 0 VISA
Card # _

Valid (AmEx only)
Expires _

o COD 0 Check

Name

Address
City State__-'-Zip, _

Phone (

,

GIIII I. ­

END-sulatorKW-40
Trap

Complete Kit
• W2AU 1:1 Balun

• Pair 01 W2VS KW-40 Traps
• 125 ' #14-7 Copper Wire

• Complete Installation &
Pruning Instructions

'7----- ss - - - --'
I

W2AU
1:1 Balun

Free lull line

catalog shipped

with each order

KW-40
Trap

- . IIIIID
END·su lator

To ORDER or request tree catalog call

1 week delivery for credit card & C.O,D"
2 weeks for personal check,

1-800-523-0027
24 HOURS-7 DAYS A WEEK!

NY/HI/AK/CAN residents p lease use coupon
or call collect 315-437·3953, 8-5 EST

Get "perfect dipole " (low SWR) operation on both bands, plus " second
resonance " operation on 10 , 15 and 20 meters . Complete instructions

result in quick , accurate installation and prun­
ing to low operating SWR.

Every component in the 40/80 meter kit is
an old line , reliable UNADILLA product , time­
tested with hams for at least 15 years!

FREE catalog describes a complete line of
baluns, remote antenna relays and antenna
traps in the 10-60 meter band.

60 DAY MONEY BACK GUARANTEE,,,
: Unad llla I R. ~ c:oJln lln. ,

•
: [}oy;sj()n 01 MICrowave f~'er Co.. Inc ••: 67 43 Konn& SI .E Syracuse. NY 13057 7310.

'---------------------------------------------------------------------------------------------' _ •• _ •••••• • • ••••••••• ••• • • •• _ • • • • • •• • ••••••!
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ARTER'N'BUY
Ind lvldual(noncommelClal) . ". , , ,. , 25C per word
Commercial .... ,.. . . .. .. . . ... . . , . . . . . . . . . . . , . , , ,6OC per word

Prepayment by check or money order is required with your ad, No discounts or
commiss ions are aveilabie. Please make you' payment to 73. Rates tor multiple
insertions a 'e evailable on request

AdvertiSing must perta in to amaleur radiO products or services. No special
leyouts or positions are possible. All aclvertising copy must be submilled
type written (double-spaced) and must inClude tull name and address. Copy
limited to 100 words. maximum, Count only words ;n text . Add'ess, f ,ee.

73 cannot verif y advert ising cialms and cannot De held responsible fo, claims
made by the aclvertiser. Liab il ity will be limited to making any necessary ccrrec­
tions In tne next available Issue.

Copy must be received in Peterborough by the 5th of the second monlh
preceding the cover date.

Make checks payable to 73 Mag81lne and send to: Ross Kenyon, AdvertiSing
Oepaflmenl. 73 Mag81ine, 80 Pine Street, Peterborough NH 03458.

MOBILE IGNITION SHIELDING. Fl ee lttere­
ture. Estes Engineerln(j, 930 Marine Drive,
Port Angeles WA 98362. BNBOO6

MILITARY TECHNICAL MANUALS for old
and obsOlete equ ipment. 5O·page catalog .
$3.00, Military Techn ical Manual Service,
2266 Sena sac Ave" Long Beach CA 90815.
BN8045

a SLS to order. variety 01 slyles. colors,
card stock. W4BPO QSLs , PO Drawer OX,
Cordova SC 2'9039 BNB260

TH E DX'! AS MAGAZINE. Up-to-date, In·
10lmalive. inleresllng. Compiled and eeu­
ed by Gus Browning W4BPD. DXCC Honor
Roll certrncate ' 4. Send lor free sample
and SUbscription inlormat ion today, PO
Drawer OX, Cordova SC 29039. BNB261

COCO OWNERS_Free software and ha'd­
wa,e brochure. CoCoNuts, POB 9866, San
Jose CA 95157-0066. BNB265

CASH PAID for t,alliclspeed radar equip·
ment. Wrile or call: Brian R. Estelman, PO
Box 814 \ . Norlhfie ld IL 60093; (312)·
251-8901. BNB271

SUU SUPER SAVtNGS On eiectrcotc
parts. components, suppl ies, and compul·
er accessories. Free 4Q.page catalOll for
SASE. Get on Our mail ing liSt. BCD Elec·
tro, PO 80x 8301 19. Richardson TX 15083;
(214)--690·1102. BNB269

FIND OUT what else you can hear on you,
genera l-coverage tranecetver 0' rece iver.
Join a shortwave radio l is ten ing elub,
Complete Informallon on major North
American clubs and sample newsleller,

$1 .00. Assoc iat ion of North Amer ican
Rad iOClubs, 1500 Bunbury Crive. Whillier
CA 90601. BNB310

INDIVIDUAL PHOTOf ACT fOLDERS: ' 1
10 ' 1400, $3.00 postpa id. AJl, 414 creet.
nut Lane, East Meadow NY 11554. BN8312

CX1 REPAIRS. Mark Mandeikern. 2315
De,by St" Berkeley CA 94705: (415)­
54Q.9210. BNB320

IMIlA- lnlernati onal Mi ssion RadiO Asso­
ciation . Forty counlries, 800 members.
Assists m issionaries with equ ipment
loaned, weekday net. 14,260 MHl . 2:00­
3:00 pm Eastern. Brother Bernard Frey, 1
Pryer Manor Road. Larchmont NY 10538.
BNB326

FREE: 100 CSL, with firs f order, Samples
SOC. Galebo P,ess, Rt 4 80. 4148,laPIala
MD 20646. BNB327

ELECTRON TUBES: receiving, transmit·
t lng, microwave ... all types available,
Large invenlory means nexl-day shipment
In most cases. Daily ElectroniCS, PO 80x
5029, Complon CA 90224; (213)-774.1255.

""""
WANTED; radios, tubes, pre-1939 for my
collection. Howard Stone, HCR.J, Bo x 418,
Deer Aiver MN 56638 BN8332

HAM TRADER YELLOW SHEETS, In our
24th year, Buy, swap, sell ham-radio gear,
Published tw ice a month. Ads quickly clr·
cuiale-no long walt for results. SASE for
sample copy. $10.00 for one year (24 te­
sues). PO 80x 358. Wheaton IL 60189.
aeesae

COMMODORE Authorized Service Center,
24·h,. serv ice. WA2AJQ. 303 S, Vermon t
Ave" Royal Oak MI 48067; (313)-399-3990,
BNB337

RADI O TRANSC RIPTION DISCS WANT·
EO. Any sile, speed. W7FtZ. Box 724­
WG, Redmond WA 96073-0724 BNB347

CABLE CONV ERTE RS. Lowest pr ice.
Deater inquiries accepted. Quantily ere­
cou nts. Free catarcc. P.G. Video Corp., 61
aercnen St. , Dept. 73, Buffa lo NY 14212.
BNB349

MOVING TO CENTRAL FLORIDA? Beaull·
ful QTH, minutes Irom Disney World , 2,100
atr-condtttoned square leet, lovely half ­
ac re wooded lot, prestigious ne ighbor·
hood. Three bedrooms, Iwo bathS , l ire­
p lace, sophlsllcated ham shack, gam e
room, sc ,eened porch, sun deck, separate
matching 6QO-squa,e·loot utility bu ilding
(ideal for work shop or in·law suite). Fur·
n ish lngs poss ib le. Includes 160' Aohn 45G
ccnstrucucn tower, W ilson 5-el ement
monobanders pO, 15, and 20 meters), in­
verted·V dlpo ies (40 and 80 meters), 13'
Ea'lh-station eatemte syslem. Many other
amenit ies. Superlati ve QTH lor ret iring ra­
d io amateur, $175,000. terms negotiable.
For inlormation. pictures, elc., cali Don
W4JTK, (305)·298-3116, or write (address
OK In Cal/book). (Moving to $3OO.000home
next doort} BNB355

NEW l CW WORD·COPYING CO URSE
Easy to learn. Complete. cso-r-e-e-"
code course. Send $16.95 (Indiana add
SO.85). Money-back, sattsfecncn guaran­
tee (less $2.00 Shipping and han dl lngl,
Business·slle SASE gets free informalion.
AVC Innovations, Inc" Oeparlment 7C2.
PO Box 20491 , IndianapoliS IN 46220-0491.
BN8371

TRICK OR TREAT! No candy or apples but
you r unwanted eQuipmenl Sure would be
acprectated by the crew learn ing English
through amateur radio al Junior High
School 22 on Manhallan' s Lower East
Side , Send it today, !eel better tomorrow,
and get the lax advantage fOI 1985. Con.
tact WB2J KJ. BNB372

SE LLI NG: TS·830S, Mo rse keyboald ,
EV664 mike, Turner m ike, Genlec dummy,
Mosely beam. Bo x 623, Coventry AI 02816.
BNB373

SATELLITE·TRACKING programs lor the
Commodore 64. Hi·res graphics program
lor antenna an gles and ground t rac k.
$19.95 poslpald lor disk and manual. In·
eludes p'Ollram 101 l rack lng two salellites
In real time, David Eagie, 7952 W Quarto

01.. Littleton CO 80123: (303j·972·4020.
BNB374

LET THE WORLD KNOW what you would
really lathe, be doing! Get your ''I"d rather
DeOXing" bumper sti cke, with amateur ra·
dlo wntten down the sides, Red and black,
vinyl, and removabl e So It won' t hurt your
car. $2,00 pres 50¢ postage to: Bumper
Sticker. PO Box 6349, Evansville IN 47712,
BNB375

MOBILE PACKET RADlO_operal e your
TAPA or Heath TNC from lt~14 V dc lor
emergency or mobile operat ion. No TNC
mcdrncancns required! Inlo for an SASE
o r c om p l e t e ki t $20. 00. Gary F ie l d
WA1GRC, 5 Pluff Ave., N. Reading MA
01864, BNB376

WAN TED: Aegency XL2000, to-channel
148·t62-MHz transc eiver , or W ilson
WH2510. Also 1702A EPROMs. PO Box
929, Blacksburg VA 2406Q.0929; (703)-382·
4458. BNB377

HI·MOUND keying mechanisms now avail·
abler Finest and most extens ive line 01
hand keys, mobile keys , and Iambic pad·
dies. Writ e for free catalog. Skywave Ra·
dlo Sys tems, Box Q·l , 943 Boblel1, Blaine
WA 98230. BNB378

WAN TED: Ken wood TA -7625 . Royce N.
Sawyer, 547 Boston Post Ad, '71 . Mar l·
borough MA 01752. BNB379

TR·7 USERS_ NB-7 no ise bianker , new,
S85 ppd . SL-300 CW fitler. new, $50 ppd,
H$-75 headset by Dlake, new, $14 ppc.
To ny Musero K3UKW, (215)· 271·8898.
BNB380

BURGLAR ALARMS , . ,booming business.
Get in now. Buslness/residenlia l syslems
easily learned. Starling information $2.00,
Dynamic Security, PO Box 1456-GH, Grand
Rapids MI 49501. BNB381

NEW PATENTED ANTENNA invenl ion de­
sign delivers 30 dB gain when compared
10 a dipole Works o n a ll bands , 160
through 10 meters, Inc lud i ng the new
WAAC bands. Total pa,ts cost und er $10,
For complete construction manual, send
only S20 postpa id to, R. Ch rist ie, 215·28
Spencer Ave., Queens Village NY 11 427.
BN8382

CABLE TV CONVERTERS and equipment
Plans and parts. Bu ild or buy, Free infor­
mation. C & 0 Electronics , 626 Flowerdale ,
Dept. 73. Ferndale MI 48220 BNB383

CSL CARDS: 501$5.00 01 1001$8.00, post·
paid. For a sample send an SASE to Ken·
nelh Hand WB2EUF, Box 708, East Hamp­
ton NY 11397. BNB384

CAll TODAY FOR ALL
YOUR RADIO NHDS

HARDIN ELECTRONICS
S63S EAST ROSEDALE

FT . WORTH . TX . 76112
(817) 496-9000

"OCTOBER SPECIAL"
KANTRONICS

PACKET TERMINAL
$195.00

MODEL
SG·l ooF
$429.95

delivered

- ~ - .~

., • • ~. t .. ... ..
, - .

SYNTHESIZED
SIGNAL GENERATOR

MADE IN

""
• Covers 100 MHl to 199.999 MHl in 1 kHz staps willl
\humbwhee l d iai • Accuracy + 1- 1 part per 10 mil ·
lion at alll,eQuenc ies ' tnternal FM adjustable l rom
o to 100 kHl at a 1 kHl rale • Exlernal FM input ac­
cept s tones or voice . Spu rs and noise aueesr eo dB
below carrier ' Out put ad justable from 5-500 mv at
50 Ohms ' Operales on 12 Vdc .a 'I, Amp ' Available
lor immediale deli very · $42'9.95 delivered ' Add-on
accessories a,'ail able to extend lreQ range, add inli­
ni le resolution, AM. and a precis ion 120 dB attenua·
tor ' Call or wrile !or deta ils ' Phone in you r order as
tas t COD sh ipment.

VANGUARD LABS
196·23 Jamaica Ave., Hol lis. NY 11423

Phone' (718) 488-2720 Mon,- Thuftl

GO FOX TANGO · TO BE SURE!

WARe for FT·101/901

FOX TANGO CORPORATION
BOll 15944 H, W. Palm Beach, FL 33416

(305) 683·9587

WELCOME TO 12 METERS!
Add afl three WARC Bands 10 your FT-101

• Increases Resale Value of your Rig.
• Installs easily; detailed instructions.
• Includes all crystals, relays, wire, etc.
• Tested. fool-proof design for all but 'ZD

FT·101 3-band WARC Kit $25
FT·901 30M Only WARC Kil $1D

Sh'Wing: $3, Air $.5 (US & Canada) . $10 Elsewhere
OrOe< by marl or phone VISA/MC or COO Accepted

HAMSSWLS
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&=;
- - .. J

2522 Paxson Lane
Arc adia CA 9 1006

$299 delivered

TC70·1

CONSOLE
CABINET
FOR KSR28 '.

TELETYPEWRITER

A ll m e t a l c a bine t
(wired lor 115 VAG )
wi th li ft top access,
cover ,mounting brack ­
e ts. c o py lig h t system
and m argin ind ic a to r
la mp fo r te leprinte r ,
S ize. 20 'h wide x 23 ",
deep x 38 '1il"highO/A,
New. In o rig inal cartons. Shipped
vi a Motor Freight CO llect. Shpg Wt, 70 res.
H&R. ST22K746 $19.50

M a ryann WB6YSS

~

"

T o m W60RG

(B151 447-4565 m-f Bam·6pm pst .

P,C, ELECTRONICS

• FULL COLOR, SOUND, & LIVE ACTION just like broadcast TV. Get on th is
exciting amateur vlCleo mode at our affordable ready to go price.

• WHAT IS REQUIRED FOR A COM PLETE OPERATI NG SYSTEM? The TOO· I s
oc woconvener outpu ts to any TV on ch 3 for receiVing . Connect a good 70 em
antenna and low loss coax. Plug in any composi te video sou rce you want 10
transm it: Camera, VCR, compu ter. etc . Plug in any low Z dynamic m ic or use
color came,a m ic for Standard 4.5 m Hz TV sound. Connect to 13.8 vdc for
base, mobile. Or portab le, See chapt 20 1985 ARRL Handboo k. That's III

• WHAT CAN YOU 00 WITH TH E TC70·1 ATV TRANCEIVER? Sho w the shack .
projec ts. compu ter program list ings, home video tapes. repeat Space Shullie
aud io and video if ~ ou have a TVRO, repeat SSTV or RTTY. Weathel Radar, do
public service events such,as parades, marathons, races, CAP seafches and
resc ues . . , the list goes on . OX depends on antennas and terrai n. typ icall y I
to 40 miles, We have video compensated RF linear amps fa ' 20 ($119) Or 50
IS189) wail S pep tor g'eater OX.

• FEATU RES: Small 7x7x2,5·. Push to Look (PTL) TIR SWitching. GaAste t
do wncon verter tunes whoie 420-450 mHz band. Two switch selected v,deo &
aud io inputs , . . RCA phone jacks and 10 pin colo r Camera jack, Xmi t video
monitor output. Over 1 wall pep RF ou tpu t on one or two (add $15) selecH,d
crysta l control led Ifequencies. 439,25 , 434,0, or 426,25 m Hz.

CALL OR WRITE FOR OUR CATALOG for more in fo Of who Is On in your area We
stock antennas, modules . and everything you need on ATV,

TERMS: Visa , MC. or cash only UPS COOs by phone Or mai l. Checks must clear
bank bercre sh ipmen!. Price inc luCles UPS su rface shipp ing in coni . USA, 01 hers
add 3%, Transm illing eqUipment sold on ly to licensed Tech class or higher
amateurs. ..eriliable In t985 call book or copy of new license

TELEPHONE & ITTY INTERFACE MODEM
Anderson Jacobson OAA M odem M odel OC 230

w ith A -36 Tele ph o ne A ud io Coupler

20 rnA C urre n l Loop Conn ec t io n
Ra fed 300 BAUD o rigi na te on ly . half
o r l u i I d uptcx D A A leve l adjusta b le 0
to -3. - 4 !0 - 6. z to etcOoe ra res
o n 115 VAC, 50 /60 Hz . ';; A. FS K
oscillator se nd s 1070 Hz space &
1270 H z m a rk . Recei ves 2025 Hz &
2225 Hz m ark . C onnec t ion sheet supp lied Removed from l ~.......J
equipment. excellent condition , guaranteed. S hi pping & Ha nd lin g $250.

Hlm. ST22K645 $22.50

Phone your o rders 10 : 1- 2 1 5-4 26· 1708
For m a il o rders : Checks, M a ster Card a nd V isa accep ted

(PA & NJ residen ts a dd 6% sales tlllt) , III
ALL ITEMS WARRANTED I VfSil ~ l
Call l or o ur free catalog: 215-426-1708 , '" .

o r w r ite to: 401 E, E r ie Ave., P h i ladelphia, PA 191 34

(Ul.fC] CORPORATION
~ A HERBACH & RADEMAN COMPAN Y
401 EAST ERIE AVENUE PHILADELPHIA, PA 19134

NEW 70 CM ATV TRANSCEIVER
ALL YOU NEED IN ONE BOX

COOLING FAN
100 CFM, 1 15/6 0 i m peda nce
p ro t ec ted motor. 4 " /16" sq x
l '/," t hic k , Removed from equip­
rnent .excellent condition Ship­
p ing & Hand ling $2.00
ST19K393 $7.50

YONKERS NY
OCT 6

The Muscati ne Amateur Radio Club and
the Iowa City Amateur RadiO Ciub wi li co­
sponsor the Southeast Iowa Hamfest on
Sunday, October 6, 1985, Doors open at
7:00 am at the west Liberty Fairgrounds in
west liberty 1.0.. There Is an indoor and
outdoor flea m arket . ARR U VEC exams
w ill st art at noon: pre-registration is sug·
gested, as walk·ins w ill be accepted on a
spaca·a_ailable basis. Talk·in is on 146,251
.85 and 146.52. For further information,
contact Tom Kramer KEGY, 905 Le roy
Street, Muscat ine 1.0. 52761 ; (319)-264-3259.

SPRINGFIELD OH
OCT 6

WEST LIBERTY 1.0.
OCTO

The Independent Rad iO Association of
Springf ield OH w ill hold the 1985 Spring·
fie ld Hamfest and Computer Expo on Sun·
day, OC tober 6, 1985. f rom 8:00 am to 4:00
pm. at the Clark Coun ty Faifgrounds in
Sprinl/field OH, Adm ission Is $2,00 in ao­
vance, or $3.00 at the door. For fu rt her in·
formation , call Ric Wals h W0 8M SJ at
(513)·322-8263, or write the Independent
Radio Assoc iat ion , PO Box 523, Spring.
field OH 45501,

COLUMBIA MD
OCT 6

The Yonkers Amat eur Radio Club w iil
sponsor its Elect ronics Fair and Gia nt
F lea M ark et at t he Yonkers M unic i pa l
Parking Garage. Carner o f Nepparhan Av­
enue and New Main Street, Yonkers NY, on
Sunday, OCtober 6, 1985, trcm 9:00 am to
4;00 pm. rain or shine. Adm ission will be
$3.00 per person, wi th c hildren under 12
free. For se llers. parkin l/ spaces will be
$7.00; bring tables. There will be live dem­
ons trat ions all day lonll, including ama­
teur radio, compute rs, mlni·theater,
satell ite TV, CB radio, etc., and a giant
auction at 2:00 pm. There will be unlimi ted
free COffee all day, plus tree parking , For
mere information, call (9 1 4~96g.1053.

The Columbia Amateur Radio Assoc ia­
tion will hoid its 9th annual hamfest at the
Howa rd County Fair l/ rou nd s (15 miles
west of Baltimore. just off 1.70 on Route
144. t mile west o f Rou te 32) on Sunday,
OC tober 6. 1985, I rom 8:00 am to 3:30 pm.
Adm ission Is $3.00 (spouses and children
are free). Outdoor tailgating will be $5,00;
tabies $6.00. Fee for Indoor tailgati ng will
be $600 if received by September 30 and
$8.00 after Sept ember 30. Food will be
available. Talk -in on 147. 735/.135 and
146.52. Fa< table reservat ions 01 informa·
t ion, write M ike Vore W3CCV, 9098 Lame­
skin Lane, Columbia M D 21045; (301)-992·
4953.

Warring ton Motor Lodl/e. Rout e 611, War·
rinl/ton PA, and our 14th Pack Rat Hama­
rama on Sunday. octceer 6, 1985, at the
Bucks County Drive-In Theater, Rou te 611,
Warrington PA. Admission to the flea maf­
ket is $5.00, with sei ling spaces $8.00
each. The l/ates will open at 6:00 am. Ad·
vance registration fOl the Conference Is
54 .00. For fu rthel in formation, w ri te to
Hamaram a 85, PO eox 31 1, Southampton
PA 18966, or call Lee A Cohen K3MXM at
(215/-635-4942.

PECIAL EVENTS

TORRINGTON CT
OCT>

SYRACUSE NY
OCT 5

LOUISVILLE KY
OCT 4-6

The 1965 Nat ional ARAL Con~entjon

wil l be held on Octobe, 4-6, 1985, at the
Kenlucky Fa l' and Exposi tion Canlal (Exit
12 aU 01 1·264>, Louisvill e, Kenl uck y, Ad­
mission is $5,00 in advance and $6.00 at
the door (12 and under are free). Features
IlIClude a 2OO,OOO-square-loot Indoor ex ­
hibltors ' and Ilea-market area, ARRL fo­
rums, pac ket radio. AM$AT, FCC, National
Weather service, and alterna te activities.
For mor" Information, contact the Greater
Lou isvil le Hamfest Association , PO Bo x
34444, Louisville KY 40232; (502)-366-0057.

DEERFIELD NH
OCT 5

The HoSSl/aders will hold thei r annual
fall tailgate swapfest on Saturday, O<:to­
ber 5, 1985, a t the Deerfie ld NH Fair·
l/rounds. Admission is $2,00 per person,
sa ilers Included. Prof its will benefit the
Shrine rs' Boston Burn Center. Talk·in on
146.52 and 146 401147.00, For furthe' infor.
matlon, send an SASE to Norm Blake
WA1IVB, RfD Box 57, West Baldw in M E
04091.

Ustings in this column art! provided free of
r;harge on a spawavaiiabJe basis. The fo/­
lo wing information should be included In
twery announcement: sponsor, event, da te,
time, place. city, state, admission charge (If
any~ Iea/ures. ralk.fn If9QU6fICies, and the
name 01 whom /0 con /acltor further Informa­
lion, Announcements must be recelWKi by

73 Magaz ine by the lirst 01 the month, two
fTIQIIlhs prior /0 the month in ",nich the fMJ{!/

The Radio Amateurs of Greater Syra·
cuse are pleased to announce the 30th
RAGS Ham fest to be held on Saturday.
oetceer 5, 1985. at the New York State
Fairgrounds off Rou te 690, One mile east
of Thruway EXit 39. Hours afe 9:00 am to
6:00 pm. with f1ea·market setup beginning
at 7:30 am . Rental for a large table In the
Indoor nee market is $6.00, and outdoor
ta ill/ating will cost $3.00, Features Include
VE exams ~pre-registration requlredl, an
AARL forum, and free parking. Admission
Is $3.00. Talk·in on 146.31/,91 and 147.901
.30, For further information, contact Viv
Doul/las WA2PUU or Ed Swatlo wsk !
WA2URK at PO 80x 88. Liverpool N Y
taoee

The Q Radio ClUb o f Torring ton will
tlold i ts annual flea marlc.et on Saturda y,
October 5, 1985, from 9:00 am to 3:00 pm.
at the East Albert Street Recreat ion Build·
Ing. Torrington CT. Adm ission is $1.00_
Tailgating space Is $5.00 and dealer tables
are $7.00 each. Talk-in on \ 46.955. For
mare information, contact Donald Tay lor
KA1GKJ , PO Box 455, Wa ter t ow n CT

WARRINGTON PA
OCT 5-6

The Pack Rats o f the Mt. Airy VHF ARC
cordially Invi te all amateurs and fri ends to
the 9th annual Mid-Atiant ic VHF Con fer·
ence on Saturday, Oc tober 5, 1985. at the
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AUTHORIZED KENWOOD
ICOM RADIO DEALER

ST. CHARLES MO
OCT 11-12

The SI. Charles Mlssomi ARC will cper­
ate WB0HSI on Friday and Saturday, oc­
tober 11 and 12, 1985, at Frontier Park, to
commemorate Discover 51. Charles Days
and the Boy SCout 75th Anniversary Camp­
Oree. Operation will be On 7,235 and
14.235. Other bands will also be worked If
open. A commemorat ive certitlcate wlil be
available for an SASE sent to SI. Charles
ARC, PO Box 1429, SI. Charles MO 63301.

ST, PETERSBURG FL
OCT 12-1 3

The Florida GUlf Coast Amateur Radio
Counc il, Inc., will sponsor the 10th annual
ARRL Suncoast Convention on Saturday
and Sund ay, OCtober 12 and 13, t985, at

the Nalional Guard Armory In S1. Peters­
burll FL. There will be a OCWA luncheon
On Saturday, a luau on Saturday night, and
a ladies' luncheon on Sunday, A special
feature will be a demonstration of packet
radio, Amateur examinations wil l be 1I1ven
on Saturday momlnll, Tickets are $3,00 In
advance and $4.00 at the door. Hotel
'ooms are $34.00. Make all requests fa,
tickets and hotel rooms to FGCARC, 1556
56th Ave. N" S1. Petersburll FL 33703,

CONOORDlA KS
OCT 12_13

The Kansas State ARRL and MARScon-

ventlon will be held at Concordia KS On
Saturday and Sunday, octoee- 12- 13,
1985, at the Cloud County Communi ty Coi·
lege, On Saturday, October 12, the State
MARS mooting rell istratlon will bellin at
11:ooam, ARRL VEC e.amination reglstra·
tion will bell in at 10:00 am. There will be
exhibits, forums , and a banquet (limited
seating), Banquet tickets are $9.50 each in
advance. Registration is $3.00; the,e will
be f'ee f1ea·marht tab les. Fa, more inter­
matlon and VEC exam registration, con­
tac t Wendell W ilson Willa , 717 2nd
Avenue Bo x 462, Concord ia KS 66901 ;
(913}243·2872

PARAMUS NJ
OCT 13

The Bergen ARA wm be holding a Swap
and Sell on Sunday, OCtober 13, 1985,
flOm 8:00 am till 4:00 pm, at the Bergen
Community College, 400 Paramus Rd., Pa·
ramus NJ. Srinll your own tables, Amateu'
license examinat ions wi lt be given. Admls·
sian for sellers is $5.00; lor buyers, Iree.
Talk-in on 147.79/.19 and 146,52. For more
Information, contact Jim Greer KK2U, 444
Berkshire Road, Ridllewood NJ 07450;
(201}445·2855, nights only.

LANSING MI
OCT 13

The Gentral Michillan Amateur Radio
Club and the Lansing Civil oetense Re·
peater Association wilt sponsor Ham Fai,

1-------------------------

The Mean Little Kit
This za-pece kit of computer..electronic fools incfudes
7screwd"ver sizes. adjustaora wrench . 2 pair pliers,
wife stnpper. knife. al,gnment tool. stainless rule. hex
key set. scissors, 2 fle~ible files, burnisher, soldering
iron, solder aid. Co4 l 01 solder, and desoldering braid
H'ghest quality padded zipper case measures approxi­
mately 6 x 9 x t ·34- inside Send check or money
coer. or charge VISA or MASTERCARD We pay me
st>rpping charges. Guaranteed sansracton Free tool
catalog on request.
Order JTK-6 $88,00

Jensen Tools Inc.
t Dept. 158 781 5 S. 46th St.
" Phoenix , AZ 85044-5399 (602) 968· 6231-------------------------

H l. HEASTER, INC .. 2IlJ _""" f'oke, Clao-" "", g. W VA ~I

C1a<'<"""i _ l:l(4) 62"!'>485 '" W VA ToI·F... 1·800-352 3m
H..oI<l Ho..ler,~x . •1 " .. 0."""'" Beoo' , Flo. ""'''

f\oo'lQI_ 19O)l1S7}4(Ilj(;

W. sell. to..,.,. 01 ""'..... r><llO$. ampO","" 11I1_", _ en, . Ie

ColI ... '''' • <>101".'" lor _ ........, • • _.,.. to .... ,... ....."

WIREUSS REMon CONTROL EXTENSION SYSTEM

"Ham Hotline"
The Proven Moneymaker

The "Ha m Hotltur-" is a complete Itst ­
ill~ of n ovice amau-ur radio operators
a n d t hose who have jusf n-ncwcd or
m od ifi ed their FCC lif'rllsrs. Tfn-sr­
ham enthusiasts have p roven Co he ex­
cellent p ros pl' l't s for radio equipment.
accessories a nd ptibltcat ions.

Tilt' Ho tli ne is updated {'ve ry /1110

weeks with an a ve rage of l::l,OOO list­
i ll~s each month, We'll eoen gUflrfll1­
lee 98% d elilw m lJiJ ily !

Target your salt's efforts to your
most likely buyers. Call DCC Data Ser­
vu-e today and b egill your subscrip­
tion to the "II,HIl Il o tli n l' - . " t hr­
proven uumey maker.

DeC v..", s.-...-ice
l'~XJ ~t Str"",. ~ .I-I' Suite ~IU

I-I'a,b ;n~''''' . D.C. ~' HI%

Toll.f...... 1-l'lOO.<l31,t 577
tnnc I'< AI;. ~U~ ·4o~· H l'J

Multi-Channel 1.11 to 2.7 GH.
40dB G.'n True P.rabolH; 20 Ineh Di.h

Complet" Sy.lem S84.95(Shipping ineLj
o.....hipo.o ly. Pnelng ,RepI""........,l Po""

",lIl1os-Tecn ElectroniCS
r.O. 861 :M1n • rnOOllll, IZ B:i081
[8021 M1-11oo 1$3.00 Crttlil i ll phone ..d""1"",,,,c.rd . ~'Ia 0 COO·,

TO ORDER
& INF0

~ _~_ _ 2.}-
Control your TYRO, YCR. or CABLE

TY from Any Room!
Works on most infrared controlled devices.
Immediate Shipping - Wholesa le & Retail

MERRIMAC
S ATELLITE 608493·2291
MERRIM AC, ;~IiliilII"
WI 53561 _ ' ...

.\

- \e8 S \
COn\8C .~
';:.~.;;E:::::: V ....,.... .

,." ~., ~'" If'i.", s:: . ~.I--~:;"'~ \'\~
~- ,

~ .
~

. <~,

Free ~ ~~~l
Catalog -_,.c.'>'!i~t,;;;.-
Cata log is packed with thousands of hard-
to-find too ls, lest equipment, and technica l
supplies for repairing, maintaining and
e xperimenting w ith electronics
Products are shown in full color and de-
scribed in detai i with pricing, Easy ordering
by phone or mail.

In a hurry /0 receive your catalog?
Call 800·22s·5370
In Massachusetts ca ll (617) 682-2000

Contact East, Inc .
335 Willow Street So" No . Ando ver, MA 01 845

EVERY
COMMODORE HAM
NEEDS A COMPANION!

From nw GRUBBS, K9El,

tile autl>of 01 CommaDd Pm, W<::Jo.W'"," a<zdlo aDd
~war to the W'OIld, QSO ,uNloN ng a lUlOUOCOl.
THE CO MMODOU HAM"$ COMPANION,

lNa UDES:
• Over &l lIOurce, lor Commodore amaleur radio solt·

""",re and hardware
• A blbIJography 01 over 60 ma\1atin.. aruele, and

"""...... about USln\1 Commodore rnactunes In Ih..
ham shack

• How 10 U>e your Commodore compuler to joln lhe
packel radio revolul!on

• Where 10 Ilnd ,pecl<lUzed progroms lor such ltllro\1' as
,low scan te~Yljjon, $Olel1"e tradung and more

• Haw 10 MaUte a dramatic ,ocrea", on 'peeocl wilhOul
1eamin\1 machine languoae programmmg

• Wt.{ Ihe Commodore macN..... ar.. !he eaSle,1 10
Interklee

Price: Si5,95 + $2,50 nat Claa Qrn7
ohlppmg aDd b....dllng • " • ' , , .. , •.-Maslercard and Visa acc..pled r ~ • ~ ~"

s.o. 10K JO<I~ . Spnngtleld, lL ~2708
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VISA

$.1711, !l5
$1 99,95
$219,95

$249.95
$209.95
$149,95
$1 09,95

lW,..-:lWin

lOW input
HlW input

IW"r:\W;"

P.O, Box 1924

Beaverton, O regon 97075

(503) 292·9399

VISA · MAST ERCARD

~tMl 50-28 $209,95
MMT 144-28 $189,95
MMT 432-28 (5) $279.95
MMT 439-ATV $349,95
MMT 1296-144 $329,95

{>I'I l EI{ MOIJEI .'> AVAll.ABLE
wri te for d etail s

Spect ru m I nltrnllliunlll , Inc.
PO~I OWer Bux 1084S
Concord. MII~s . 0 1742 L:SA

70/ M 8 '-' 48
Send 44¢ stamps for full detai ls
of our VHF/UHF items.

P re-select or f iller s Pre-amplifier s A nt en n as

l.ow-pasv Filters Tranw errerv Crystal Filterv
varacror triplets Convener-,

](.IW 'lUlpu' MMlA:l2_ 1<.! lOW ;"IH"

"OW,lU ' I'U' M'>II.432- 50 lOW inllU'
:lOIW ,"u'l'u' MMIA:12_ 3(I-I.~ JI'.' ,,,- .1W in

Com in~ ~ ."', Watd, for d.ua,

$49,9,5
$fl!J.H5
$39.95
564.95
594,95

POWER AMPLIFIERS
all m odels include HF \ 'OX & 1.0 \-\. ~ "j ...' H.X I'rt' -A m p L

( rHI pre-amp i n M,\11.43 2·IOll j
2 '>l,·k ..., IIHIW"u'l"" M'>ILl-H-H'i-!.S

IIHIW ""'I"H M~ILl+4_H)I_S

COIWou(I'''' '>I~tLl +4_ '~ I-S

3!IWoulp"( M~I!. IH_:IH·lS

11 ·9 9 K eyboard WIth Schcmauc and complete information 10 connec t tn

T im t'x l Sind air

NEW . . S l ti 95 ear h . O rder l n99ZX

Special: Fu ll}' encoded ASCII Parallel K eyl:>oilrd mad., by cherry for T ek trOfll x

ti010 Graph,n T erminal w it h complete schematic

NEW , , S1.1.HH ea, h . Order l TEK tiOIO

All Prices FOB Portla nd, O R All Jl('m, afl' of Irmia-d quant ity. A ll orders
",bjen to ~l"lk on hand, A ll i lem~ sold New or U sed A S IS, Refunds art'

prompt on OUI nfs\(ll k orde". Mtnim um O rder S5 00 Sl OO Hand li n ~ let'

on all orders. Canadian orders add S5 ,(lO extra and remit in U,S Fu nd,

pleaS('

Surplus: A m 'm ion Timex· 1000 and Sinclair ZX H! users; ti fl K ey Unencoded

K eyboard from T('~ a, In ' l rumeO!, 1'1 99 C"mpUll'r Wil h s..'hema l;c

NEW . S9 99 each O rder ,Hl·9 9

WORK THE U.H .F . BANDS

S(l("(' ia hl.i n~ In Commercial, Indus trial, and Mrlira rv Surplus Elcct ronics .

Componl'fll PaIL' , Suha,,,,mhli,'s, Computer P,e. 80,,,,1s. Syslems and

EqUIpment of all k;nd,. N('"" and V"xI. . M e" t " '; l h d' ll'um('ntation I l ,~ h

Tech Compute", Interlace Parts. and Pcriicrals. Ie' s by the Chip or T ube
(n,'w) . Componenl.' by rtl<' f(~ )t fr" m R a('h lO R,·, iw", . Tdetyp"s 10 T ra n

srstors or T ubes, ASCII K eyboiHd, 10 Computer P,e. Boards w ith

Sch,'matro . Send SASE fm full h,trn~s and prrn.... W,: l ake req ut"ts fm

special uems. It never hurt, to a,k ~ O u r inwntory covers items from DC to

li ~ht

Ad d J Iran"{'rte< or " "''' {'fl e< I" 'OU ' C' ''IUl~ tum. run m ~m c4u Lpmenh

Oroo-,e l rom t he l a r ~<"1 ,ck'>.'lIo " ot Itwduk, il>:ulJ hle to r D.' . OS{ ·\ K.
l \ l L ..vt v

TRANSVERTERS

I2M- J~ ~lIb :

ANTEN NAS
129fi·LY
IOXY-2~1

70 cm lMBM 2S
70 cm l~1BM 4R
70 cml\IBM AA

•
2 30 4
2 2'i 6
216 13

1 54 16
I 35 J 1
131 6
12 J 0

CAL IF
AZ EL

2 35 0
2 27 7
221 9
21 2 15
2 02 20
191 23
184 2 2
17 2 2 3
160 21
I 55 I 7
145 14
13 5 9
132 4

KA NSAS
AZ EL

173 24
16 0 22
1 55 18
14 4 1 5
140 10
131 ')

2 3 4 0
22 6 7
217 13
2 I 1 14
201 19
190 22
18 3 21
17 1 21
16 0 20
1 5 5 16
14 4 12
135 7
I 2 6 1

CHELSEA MA
OeT16

The Colquill Cou nt y Ham Radio Sociely
wlU ope ,ate club stat ion WD4KOW from
the site of l he eigh th annual Sunbell Agri.
cutturat Exposition on Tuesday lhlOugh
Thursday, OClober 15_17, 1985, trcm 9:00
am to 5:00 pm da ily. The Sunbel t Expo is
held each year al Spence Fie ld Ai! Base,
localed near Moull rie GA, alld is lhe larg­
est agricullural show jn tne south , Opera­
ti on$ are jn the General porl ion 01 the HF
band$. Membe's will also be listening for
visil ing hams on 146.191.79, A speciai aSL
card is avaUable. Send an SASE 10 PO Box
813, Moull rie GA 31776.

GRAY TN
OCT 19

SUNl:IELT AG EXPO
OCT 15-17

The Chelsea Civil Defense Otllce is
sponsoring classes beginn ing on Oclobe,
16, 1985, lor l hose in le,ested in obtajnlng
a NOVice, Techn ician, Or Genem l emateur
radio license. Both electron ic Iheory and
Morse code will be taugh\. There is a small
charge cove,ing Ihe cost cr materials, fo,
more in formation, contact Frank Masucci,
136 Grove Sl ,eet, Chel sea MA 02 150.
Please include you' telephone number.

The John son Cily and Kjngspo rt Ama·
teur Radio Clubs are sponso,inl/lheir
Fil th Annual Tri·Cit ies Hamfesl On Salur­
day, Octobe ' 19, 1985, atthe Appalachian
Fajrgrounds, Gray TN, tccated five miles
south of 1-81 on Hjghway 23, Features will
include a flea markel, torume. dealers,

WAS H,
AZ EL

193 23
180 25
1 74 22
16 2 21
1 57 18
146 14
136 9
12 7 4

232 3
226 5
218 1 2
208 1 7
20 2 18
1 9 1 21
17 9 22
173 2 0
I 61 19
150 16
140 12
136 7
128 1

TIME

0 4 0 0
0300
0300
0200
0 200
010 0
0000
2300
10 0 0
0 90 0
0 9 0 0
0 8 00
0700
0600
0600
0500
0 400
0 400
0 3 0 0
0200
0 2 0 0
0100
0000
2300
2300
2200
0800
0800
0700

ATELLITES

DAY

1
2
3
4
5
6
7
7

10
II
12
13
14
1 5
16
17
18
19
20
21
2 2
23
24
2 4
25
26
29
30
31

WAUKESHA WI
OCT 13

LIMA OH
OCT 13

85 on Sunday, Oc tober 13, 1985, from 8:00
am 10 3:00 pm , at the Mich igan Na tional
Guard A,mory, 2500 S, Washington Ave,
eve. Lansing MI. Admission will be $3.00;
reereewill be $.75/1001. FCC examinations
will be oUe'ed at 1:00 pm w ith regjst ,at ion
for examinations by September 13. Taik_i n
frequencies are 145.390 and 146.940. Ad·
dilionai in tormallon and reservat ion s can
be arranged with Rowena EI,od KA80 BS,
111 Lancelol Place, lansing MI 48906;
1517)-482·9650.

The Lima Hamtest will be held at the Al­
Ien County FalrglOunds, Lima OH, on Sun.
day, October 13, 1985. Directions: one mile
east of 1-75, ExH 125A, on Route 309 and
Route 117, Ad _ance tickets a,e $3,00;
$3.50 althe ooor. Tables ere $6.00; hall ta­
eres $3,50. For 'eservations, send an SASE
end chec k to NOARC, PO Box 211 , Lima
OH 45802. Licen se exams will be given.
For exam intormation, contact NCBF at
the above add,ess.

The Kettl e Moraine RAC wi Ii eponece its
annual hamlcompu l e'lvideo test at tne
Waukesha Expo Center, Highways F & FT,
Waukesha WI, on October t3, 1985. Tick·
els are $2,50 jn advance and $3.00 al l he
door. Tables are $3.00 tor each 4 feet of
lenglh. All facilities are indoors, so the
event will be hejd rajn or shine, beginning
al 8:00 am. for reservat ions, send a check
payable 10 KMRA Cjub 10 Kettle Moraine
RAC, PO Box 4t l , Waukesha WI 53187.

Apogee predictions lor the month 01 October a,e provided for l hree secti ons of the
United States: Washington DC at 39N 77W, Kansas al 39N 95W, and Cali forni a al JaN
t 22W Tjme$ are In UTC and apogee in th is case is mean anoma ly 128 rounded to lhe
nea,est whole hour. Use the chart as a l/u:de in aiming your antenna, lhen tine·tune the
azimuth and elevation vaiues to peak the satellite's beacon signal. If you require more
accurale orbital predict ions, contact AMSAT at PO Box 27, Washing ton DC 20044.

ORBIT

USING THE AO·10
APO GEE PREDICTION S

2060
2062
2064
2066
2068
2070
2072
2074
2079
2081
2 0 8 3
2085
2087
2 0 8 9
2091
2093
2095
2097
2099
2]01
2103
210 5
210 7
2]09
21 I 1
2 113
2 I I 8
2120
2122
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Eac h w ill ge l a c o m p le te set of 1986 Cal/books 8 S soon as they're ctr me press (s ee " Q RX").

Some Fi na l Notes:

1. To KASO PI-Please g ive my very 73 to old friend Mayor Jones . And let me know, please, If he doesn 't
do everylh ing possible to help h ams in BoSs ier Ci ty.

2. Make no mista ke aboul it. Aga in, t his Is s ue is dedicated to W"yne G reen W2NS D-"N....e.- Say Die."

SELLERSVILLE .....
OCT 21

wtA 75TH ANN IVERSARY

The Wireles. Inllilul. 01 Auat" lia, lhe
world 's lirsl ,adlo soclely, will celebfale
II. 151h ann i.,,~.ry during 1965. The WI A
75 Awa,d Wil l be ••• iiable du'ing Ihe pe.
, iOll from March 1, 1965, to Decembe, 31,
1965. To q...alily, ..m.teu" (and SWLt)
need to con lacl (log) 15 memberl 01 the
WlA. Acontacl will be . alld only il fhe WlA
member'. IndlYkl.... 1 membership numbel'
II. 1ogQed.. No mora fhan 30 WlA members
may be logged In ..-y one CiIllslgn ......
Se<Kl.1og ext,acl 01 1.,. 75 membe<s c0n-

tacted and $2.00 ' '''ulI,.lian) to WI 75
......ard Manage<, Wife1811 tn'litule 01 .....
t'.IIa. 812 Bruns...lck Street. Fitzroy 3ll6!5,
ViCtoria. Aust,. lla.

The RF Hill Am.te..., Radio Club ...ill
hold its ninth annu.i ham!sst on Sunday,
Oclobe, 21, 1985, . , th" I'lmn8yl••"I. N. ·
Iional Gua,d "',mory, Roule 152, senere­
. llIe PA. Door. open " 8:00 am. Tick.IS
.'e S3.00, wlln accompanying non-ham
spouse-s and child'... free. Indoor s pace il
$8.00, and lailoa llng I. $6.00 on • ",Sl·
come. li' s l·serve<! apace basi•. Food and
be-<e<ages ii'S ••• lIab11o. t . '_';n slelio<l
W3A1 ...ill QP6f. le on 1....,11/14.5.31 ,...~
man!), 146.281.88 (H Illtown), and 186..$2.
senere shou ld eeu Ro ber t GiI, liln"
W83A1G at (2151-614-4800. Ext. 515 10 ..
_ indoor tpace only.

son in .dv.nc. , .nd $2.50 .t lI•• doo<. 8­
lOOII.bIe spaces .'e . v.llable .,. e<nt 01
$6.00 pel' space, For t" rc toe< lnlonn.lion on
admission.nd table.-.Iions. conlacl
Ken K.A8Rl.JA., 2825 Uk. St,eet, KaI. ma·
zoo 10'1189001. H. m IIC4on.. lesl ing will~
gin . 1 10:00 am. Umil.., .... Ik~ns ...iII fie

poaaiDle. Add.ess Inq"or_ 10 ARRL·VEC,
AI Net$On KllOCI8, 10603 Cot . DriYe, f'of.
lage MI89081; (61~12.

3 1. S tua rt Cowa n W2LX, New Hampshire
32. C la rk Ma g ne s s N2EEY, New Jersey
33. M. L, Levy, New MexiCo
34 , T imothy Constable, New York
35. C a rl Crumley N4VD, North c ercun a
36. Dona ld Sch roede r KflFUP, North Dakola
37. Guy Weave r, Ohio
38. H . 8 . WOrtham N5BW, O klahoma
39. Michae l Hellborg WA7NPA, Oregon
40. Ra lph Hartzell KC3KM, Penn s ylva nia

4 1. John Am brose K1 EW. Rhode Is la nd
42. Lew is Cooke K410M, South Carolina
43. George Smith WOfIBJH, South Dakota
44. E. L Sanclef1in W4ACE, Tennessee
45. E. V. Johnson , TexaS
46, J on Hunter K7JH, Utah

47. Charles Watson WA1 NBU, Vermont
48. Cnartes J Ohnson KC4UO , Virginia
49. G . F. Mitc he lm o re W3EYC, Washington
SO. S id ney Jackson, West Virgin ia

5 1, C a rl Woelfl , Jr. N9AAM, Wi sconsin
52. Eu gene Mas serin l, Wyoming

KALAMAZOO MI

OC, "

W"'RION OH

ocr "

The tnl'd ...n....1 Reel Rose ComPIJler·
lesl will be held on S...nd.y, OCtober 21,
1985. et the G....rnsey sales Pa.illon, lo­
C. led on ROule 30 en l, Lanc.sler PA, el
the int."sect lon of Roule 896. Ad miss ion
is $3,00 pe' pe,son; child,en unde , 14 .,e
tree when accompanied by. paying .dult.
Doo,s wil l open . t 9:00 am. Featu,es will
inc lude comPllIe<' and elect ronic eQuip­
menl, .. I.,ge indoor ex hibit area, IIilg.t·
ing, h..dw.,e. eoll w.re , . nd compule,
supplies. for more Inlormation. w,ite 10
Computerfest Committee, PO Box S029,
l.ano;asle< "" 11601.

The thi' d ann".1 haml" 1and eIec,ron­
ics,," fT>iIfI<eI; will fie heId.1lhe Kill.....
lOG County F'lfg,ound8. Kalamazoo MI.
on Suncl81, OCIOber 27, 1985, I,om 9:00 am
104:00 pm, w,lh dNlef selup Deginning .1
8:30 am. Admi.sio<l witt be $2.00 pel' per.

The M. io<I Amal.... ' Radio ClUb ...111
s ponsor ill 11lh annual Heart at Ohio

Ham Fletl . on Sunday, OCtober 27, 1985,
f,om 8:00 am 10 ..:00 pm, It the Mlrlon
County Fal,g,Ollnda Coliseum. Tickel s Ire
$3.00 in .d.anca, Of $8.00 at Ihe deer. Ta·
bres Ire $5.00, Taik·in on 146.52 0' 181,901
,30. Fo' lurche, inlo,matlon, conlact Ed
MafgfaU KD6OC, 19B9 Weias Avenue, Mar·
Ion OH 43302; (61 8~362·2606.

KIVVC, 52 OYerlool< Drive, F,.mingham
lolA 01101; (611Hl11·1166, To 'agist e< for I~

CEl<>H a xam••send a completed Form 810,
• cOP)' of 'fOU' ham liCense. and • check
for $8,00 payable to "'RRLNEC to FARA,
PO Box 3005, F'aminoh.m 10'1'" 01101.

LANCASTER PIll

ocr "

from page 4

11 . William Herd W4WIJ, F lo rid a
12 . E. A. Nagy WA4CTY, Geo' gl a
13 . Wayne C a IY a lho KH6TZ, Hawai i
14. Dona ld Dunn W7GNU, Idaho
15. Danie l Noncek W89FBO, Illinois

16 . J a me s Ho tlcky WB9MAS, Ind iana
17. Pa lrlck McPhe.-son WD9HTJ, Iowa
18 . Bobert Dunc an NeEJF, Ka nsas
19. Cha rle s Mc G inty WD4DLA, Kentucky

20. G'eg Bain KAsaPl, Louisiana
2 1. W illiam Condon KAlAZN , Maine
22. A. P. Fa gan, Ma ryla nd
23. Bill Ross N1AlL, Ma s sac h useUs
24. Dr, Arnold Podol sky KR8S, Michigan

25, E. A. Va n d e Loo KA00BO, Minnesota

26. Bill Boyer, Mis sis sippi
27. Ed aestmann WA0GEU, Missouri
28. Francis Shepard W7HAH, Montana
29. Willi s Bengston WQ00XA, Ne h ra s ka
30. Gus tave Lundqulat, Nevada

DANIEL BOONE HOME
OCT 2fI_27

pol",,11. 1h. m .nd DtJtch-owen COOking for
the t'. WIling . m.I.....' . ,e part of lhe s pe-.
cial prog,am le.llI' es 01 Ham. r..... '8!>,
held on sat"nl . y . nd Sund.y, OCtober
26-21, 1985, It the uke Teu )'... lodge
o .erlool<ing Catfish Bay, ....., Kingslon
OK. This ...RRL·sanctioned hamlest ...ill
leal",e forums on _e _ther .nd
_oency op8'fations , ' adi<Ktub OfOln~

l.hon, " Ifllc handling, and cUffenl FCC
and ARRL m.II~. A banquel ...mfie held
on salurday night. For furthe ' Inlorm.lion,
cont.C I the Texoma H.m.,am. "'ssocle­
lion, PO 80 x 610892 , DFW ...I, po rt TX
15261.

FRAMINGHAM MA
OCT 27

Th" F,.mlngham Amateu, Rad io Asso>
cil iion ill ll(lOtlllOl" Ii a . nnual Ilel m."'el
. nd m. on Sunday, OClobe' 27, 1985,
.1 lhe F,amingham CiviC League Building,
214 Cof>con:l SI"",t (Rt.l 26), in downtown
F'amingham. TIle doots will open.1 10:00
am. Admillion ...ill be 52.00. t8D181 will
COIl $10.00, whiCh iflClude. one Iree ad­
million. P"H egis l,alio<l i~ 'squired lor
both labIes.nd exams . T. 'k·in on 181.P.iI
.15. To._ labIes, conlacl Jon Weiner

TIle 5 1. Pel~ ARC will apohllOl" • l pe-.
ciel_t st. tlon trom 1100 UTC OClobe,
26, 1965. to 1100 UTC OClobe< 21, 1985, I I
the Danial Boone Home In Femme Otage
V.ll<ty MO lSI. Chaf1es Coonl)') 10 com­
memorlte __ Boone apent lhe IaSl lwo
decades at his lile. KetJ ...ill oPer..le on
. pp,oxim. lely 3.915, 1.280, 18.280, ..no
21.820 MHz. ... coonskin ca.p ...ill be gl...,..
10 the firsl (>peril lor making conlacl will>
K8IJ on .11 fOIl' b.nd•. Ce<!lfiC.tes .'e
. ..lIa Dle 10' . n S ASe I,om Bob Goin
KAlI IK U. 3112 Pow de ' Ho , n T, . H, 51.
Cha ,les MO 63301.

POOUONOCK CT
OCT 2fI

The ......slin Ama' .... ' Radio Club will
lI(lOtltor 1111.11 s waplesf on sal...~y. OC·
lober 19, 1985, lrom 8:00 am to 1:00 pm, al
,he M. flCl>ac. P,,, H. ll, Mancnac.a TX (l0­

cated on F.rm Road 1626, _ lOt IH-35)..
Admi,,1On is tree. A limi'ed number of in­

dOo' I.ble s ...iIl ee • •• i'.ble 10' S2.OO
e.Ch. Refreshmen" will be • ••uebre .
Deale,s a,e welcome, Talk-in on 186.1 91. 79
0' 186.341.94. Fo, mOfe In lo,metion, please
contact Jim Sirohm KA 5UXC, 1143 C,lcket
Hollow DrI.e, AuSlin TX 16158; (512l-831.
S423 0' (512l-831.a352, Send an SASE 10' a
map.

Tha He . hng Sp'inll~ Mount. ,n VHF
Society, IflC., will oper.le speclal-eYe<lt
station woaBBa . , lhe t«On<I ..........1
leXIngton INC! Barbecue Fesliv.' on OC­
tobe< 26, 1985. f,om 1300UTC 102100 UTC.
on 40, 20. and 15 melers. Pnone aclivlty
...111 be 25 kHl UP Irom edgeol lhe Gene,al-­
cl... bands. NoviCe ac tivily will be on
7125 kHz, as time pel'mits. ....so a,ea 2m
,epe.,ers. For • special 8a,·8.QSL. send

an SASe to Hea ling Springs Moo niain
VHF Sociely. Inc., PO Bo. 41, Le" lngton
NC 21293-0041.

BAR·B.QSL

OC, "

OPELlK.f.l"'U8URN "'L
OCT l'

The Society for lhe PromoIIOn ot Ama­
t..., Radio CommuniCallOn. w,1I sponsor
itt lorsl . nnua l s...ap meel .nd packel e.·
hibit.1 the u.e Counly Fs i' g' ounds on US
831 jusl normof Ihe US 29 Junction, I,om
10:00 am to 5:00 pm. Space la $5.00 pe' ve­
hic le In ecvence. $1.00.1 tne g. 'e. Admis·
s lon is $1.00, The's is tree p.'klng, and
eeueenmente a 's aveuabre. Ta lk· ln on
141,061 ,66, To make ,eSSNalion s. contacl
R. y Dodg e. PO 8 0. 2423, Opelika AL
36803-2423: (205H 45-2838,

CHATIANOOGA TN
OCT 26-27

LAKE TEXOM'" OK
OCT 2fI_21

The Seventh Annu.1 H..mlesl Chatta.
noog. "'maleu, Radio and Compule, Con­
. en ti on ...ill be held on S.'urday . nd
Sund.y, O<:lober 26-27, 196!i. • , the new
Con.enllon . nd T, ..d. Canla'. Challa·
noooa TN. Admission I. free. Eighl-foot
tle.-mtfkel lables ,,'e • • ail.ble for $6.00
pel' day. or $10..00 lor both d.ys, Amtt"",
licensing exama ...ilI be gi....... Talk~ n on
148.191.79. for lun her inlormalio<l, wrile
Ha mfnl Chall.noog., PO Bo. 3371,
cn.lIanoooa TN 31"l)4, or call NIt. Mor·
lI.n N80QN al 1"l)4J-.820.2066.

The Tri ·Cily Amats u, Redlo Club will
SpohllOl" ils Ihi' d a nnual .l>Clion on Satu'·
da y. oeteeer2'6. 198!), .l lhe 5 1. James Pa,­
IS/l H. II, F'oql,ll)l>OCk CT, 1-1/2 miles ....sl 01
Roula 12 on Route 2A ClOUlh of NotwiCh}.
5e1u-p ...ill begin . t 9:00 am, and the ill>Cllon
will be lrom 10:00 am ...nl,1 ~l'Iing is
gone. Admission Is lree and Ih8Ie will be
toocI av.iI8D1e. 8ti-ng)'OUf eQ...1Qfnen1 10 be
.lIClioned. Ta lk~n on 148.!)2 limplex. Call
WA2RVV . I C203l a646565 lor lurther inlor­
m.tlon, or conlacl Bob ca,ga1 KA IBB. 8
Wil low La..... East Lyme CT 06333;C203I-139-

16 or(203)-44&1325.

M...NCH"'CA TX
OCT l'

.nd RV hool<lIps T.lk·in It on 140.31'-97

.nd l H .811.27_Fo, lurthe' inlo,m.tion.

...,1'. T, I·Cil ie s H. mlesl , PO 8 0x 3682
CAS, Johnson Cily TN 31601.

An Inl roduclion 10 . m. teu' "dio 10' the
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of
Two-Way

A Realistic Simulation
On-the-Air .
Morse Code 'Ragchew'
contacts (QSOs).

$79.95

• Makes Upgr a d ing of Morse
Skills Easy and Fun

• Does Away With Dridgery
• Skilled Operators Enjoy

the Realism
• Operate Anytime-Re­

quires Only a Commodore
C 64 (or C 128) and A TV Set

• Removes the "Mystery" of
what to Sa y in On-the-Air
Contacts

• Excellent Practice for Be­
ginners and Old " Pr o's "

• Standard Format and Com­
mon Abbreviations Used
for All Excha n ges

• Send Morse with your key­
board

• Select Appropriate QRM
and QRN Levels

• Select the Portion of the
' Ba nd '-No vice or Low
End

P ri<"e; and Sl'ffificaliollS Suhje<t ,,, ChanK<' Without
Noli~.. or Oh llWl-lion

AOVANCEOElECTRONICS APPLICATIO NS, INC.

P.O. Bo~ C·2160, l ynnwood, WA 9B036
TELEX: 152571 AEA lNTL

(206f 77&-7373

AEAEAEAEAEAEAEAEAE
AEAEAEAEAEAE
AEAEAEA nr()~

AE \)()C). 0"
o S 11'~\oI1'S 0\

'fall 1tl~
~~~ltlG~tl~OIlG

~ ~~~"
~~ AEAEA~~~
l;:0 AEAEAEAEAEAEAE

EAEAlAEAEAEAEAEAEAE

'REM OTE A PAD'"
MODEL RAP-1

2 FOUR DIGIT DTMF
DECODERS. PLUS 16 0 lGIT

KEYPAD CONTROL

ENIIINU AING CONS ULTING
INT ROOUCEI

TUN E THE WOALO FAD".
YOUA HANDHELDVHFlUHF RADID

decode<

Rem ote control
'''te rtace bC>il<d

and OT MF

In-d tpl h Invefttory - IlIlIustri,1& Rt~e i~ inu Tub ~s

>I~I~ d'~ ~ ,"'"~,, c.ump'c-s

3·400Z $85.00 8122 5110.00
3·SOOZ 85.00 MRF450 12.95
5128 55.00 MRF454 18.95
811A 12.00 MRF455 14.95
61468 8.15 MRF492 19.95
M2051 15.00 6LF6 8.26
8950 11.50 6JS6C 7.46
807 5.75 6KD6 8.26
8550A 7.75 6MJ6 8.38
4CX25OB 60.00 8417 8.38
60J8 2.75 1360 13.95
8883B 8.25 6CA7 5.55
Maio! Minutl ~l urer s fulorv BO le~ ~ nd full li ne 01

SVI~inii {CG R l pla~eme nl Seml~ondu~turs

@~~..;]e Den (§)snVANM

5<! ~d e hee~ or mo nev ocde c to

MOdel AB-1 $19,95 a%
PClee ,nc ludes postage a ~d nan~l ln9 , u.s A CA ces . a dd 6%

ENGINEERING CONSULTING
583 CANDLEWOODST., BREA, CA 92621

(714) 671-2009

o A.,., ""'"" ''Om,n. "'""',..... """,,"" '" 'D'" " ". '~"" " ~,~"
"'""~ ..,. ' 0 , ~~ , •.- ~ • ,,",.,..- ",n" , . ..'"

• Som. , • •m~.."'" """ ,~" "'" '""""" ,.., ",,_So.co" · ~",",..- t""".... ..
", "",,,,,, ,. 'CO'" 'C· '0' " ICO... Ie·" 1 ~...' " "', ~" . ~ "'"""'~,100'" I%OP" .,"',PC• • OOO " M"", , " ..,,,-,,,,, '
''''00. 'CO" >C.""", '0' m.o' .......• """,,,,, ,,,,, " """ moo"", ~, '" ","' ' 0 D.." ",_ '"' RAP.' ~" DO

"''''''' '' ' """0 ......, '" c"m" " '_ "" """""• 'wDI"'"_,~ ""","m~'" . 00'" <..... .,.. " "'" " OD'''.'' ,.1.,. '"
",." on' '''''"" "on.

o "0 __ " ......no,..",,, , no m"""" "eo DI• •
Model RAp.1 ""', ..... "',_, ""'""to. ,,, """,_

• "" - ,"' '"" " " '''""'''''' '" D~ " D ""'....M

$149 95 "bl,"" """'"..
• 0 .11 C"'0 5 "' " ...'" "' O' ," j. "", ")1 """-,

'A. ma.... Po,,' 0 ~"'. . .."'~ ''' 10 row••" . ,,""m"'1,n po""~' w '"It.," "" 0' " wo' '" ,......,,, "'. w,.' '" "",,,.,,1'.
= ..~ ,",0_' .""..'..".-n .o" ....... '...ItoOC '0'... ...,._ ....

• ,,,,,,,",14 , ,-..-. ~," '"'0.,." '.0"on , "" "',
""'"0","' m"" 0<,,,, '"""

• 00...,.., " ,"~ODO "' " , ' ~""""D"' .",,""",
_" """"no 'n,"~o" oob.. 'or p .._so.... ,· S9 95
r, I"," " =, ,"c""

•• ••

"Decode-A-Pad"
$89.95

•••••
W IRED 'TESTED

• M OD H TSO _

$59.95

Inelud". ~h ,p" ",g USA Ce l o(toIces ,;e ,. u c1d b

VISA ~o rl M ~ ,t~cr" cd ," " "'r' ~" , lOr ."~,,, ' ... "" . , M n

• UN ,aue <a m put• • t a d. ""d. DT~F t Gu<hta n..,
• Reeelve a I115d,g"s as fa " " " thEj ean be 'ca n~m,t",~

• [o, ;rV. prog eom ,oue eo mpuwe ,n BASIC", decode mu It ,
~ ,g" "", n~" ", d,.play d,g ,t& sound a IH ' m s. obsec,",
secret codes, cont rol ,ala ,s, '-emo'e b" se

• S, mp'u 1.0 USe. just pm.,de + 12 VOC and a uollO. "00'
t"'o w"eS '" 'he RS-232- C . ecla lm p" t on yOll' co ~, pu ­
tee,e~,"c a Si mp le BASIC p"' y,-" m "nd be~ln to decod~

• Sa mp le BASIC p"'yrom a n~ Ins tc uet,on< , ncl " d~,'

• l [0 Ind 'cH' oc
ModeIDAP. '
W,r"d "nd tested

• Completely ""ced & tested
• Us e e pcoqcomeb le
• LED ~tat:'~ md,catoe
• Open co llectoc output
• Contro l ce'a ys m"t~ ~"d 'O
• Co ~ te o'i i n k on/o fl
• Custom IC I n s u r e~ h 'qh

re llab lhty & small Sile'
• F,ts Ins ide most r igs runs

on 12 VOC [35ma]
• O"ee 1 500 d ifferent CO d ~ " '

• Md,e, exce llent pr l"ate ca ll on busy ;~peaters '

• Use It to tucn on auntO o r sound an a larm
• M om~n tar~ and la t ch tn9 outputs

M."e'Card and V,.. aeeaptrd, or ~and CnKC' M 0
Cal .~dres. add 6% p<lCe ,.. c l "d~, .h 'PPlng USA Sen~ to

"""". ""'..

TOUCHTONE~ DTMF
to RS-232-C

300 BAUD INTERFACE
~

~~';1 "'• .iiI"......,. ~~J ..no.. I)~

~~.
A'ITENTION

APPLE USE R S :
Do yC<.J 'lave App BWOr KS? Have a 12 b" I'" or Ik? Here's

a cara disk to be used ,,,,t~ ire Apple,,-'ork, p rog'J'T), con
!a,nl"Q t-e cu rrent DXCC COJnHy ',8',"9 and tt'l()" oerces.
au & co zones, a nd spec"" ooecs In aoo.oo. eac h
record Includes ' h neen eccec data he lm to recOl a ca s
wooknd. dale/',me. mode, RSl QSL Status, a nd any m seer
lareo<Js ,nloomat,Ct\ 1"" tile CJn be 1,,111' SEWChed, o rcltireJ
upmtea, and pn n'ed USIr>g Appleworks HCM' flbOul t-o ~AS
aWJ rd~ No prOOlem ' T~ls disk a 'SO con ta os a Simi a r IIIe '0
keBP Hoc" DI sta tes WQf~edlcor,I·.r'Y'lC(] Bcm Gill' be oovelopea
",10 an e'Celient logq ,ng file And USing Appiework--s se'ecnve
search rOlJt,r.es. vee Giln keep frac« 01 5BDXCC. 5BWAS,
arxl WAZ. 5BWAZI As J c" la dl<W. II nas r'JQ copy [',01e<;1;Qf1
arid can oe easily bacl<.ed co The empty r eS occupy eccot
12K on ,he cltiSl<.lop (RAM)

So 'e' ,he power 01 AplJlewo,l<.$ cue tnls 1IIIa a,s" handl"
" Ie IOOIOus rec01.j rre.otererce 01 OXCC/58 0 XCC. WAS/
58 WAS. WAZ.J58WAZ.. an.j spend your time on ' '''' a,r ' J ust
$19% + $2.00 s&h (Oh<o -es.oems add 5.5% 100 ue go"
€1"JCM'1 I"",",' ow""''''..... ,,",0' "" """""" .' " '« C> )

ENGINEERING CONSULTING
11'\1 T '" 0 0 U C I!: I!!I

Eightlund lIata
1066 Eu t o ll

Munsfie ld, 0.1044905

~~(419) 8.6-3807~=i:::
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TTY LOOP

E MY GUEST

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

Wtll, lor II'loSe of you whO have _

1IoId'''1l you. breath lor the last month. you
gln ...... now: the "'i1it ;S (Wef. Th is month

I $h." ~In to iסoii at all the Inlorma hQn
. 11 01 you ....... ".,,,1 me on IflfI •••IQoJ$

wily. to gel til ls Of that mlcfOCOmPtller
on to ATTY . ' will II')' to pu t what_flnlor·
mallon I t . n ley my hands on into,. unl .
lied who l" lII.ch mon th , coo'lring onll
e<.>mpute' pel' Inue. II I w,it e abOll! your
compute, mild don" ' mention yOuf !a...ofl le
RTIY program, It Is not that I am 001"11
biased_Ilia bec au9<l1 havenol hea'dol It !
So_and ma nul.el u,e ,s take nOle of
thla_watch lor your computer type and
feel l.fIe 10 comme,,! On wha t I have to
uy. I guess I will have to break down and
follow Ihls _1M with an appencll. 01 all
It>e " ' OtIilOUen" .~tems I left OU!. Then
."aln. if Igellh" Information_ e ..e n
l.te_1t will stlll be .. ple asure to p<;nl it.
Enough of the prolog",,; lei'S p<J!ltl on!

Tile ..,.t machine I asked abOul (lasl
Jalluary) was II'le T....s Insl ruments Tl.e91
4A ,An~ r>ot m&r>y 011_ machi,,"
we.e -.old lnlliall y, ttle deep d iscoull"
ava llallle _ Teus Insl ruments closed

out tllol model provided more tllan a lew
hams wilh tr>ei. l irsl tasle 01 microcom­
p<Jt lno. Because oltl'le so-called ~ctosell

an;h ltecture" 01 tl'le machille, t>ow_,
t !lefe just i. nol all overwhelmino supply
01 RTTY P'OIl.amming avallaDle lor ttle f1.
99I4A . Hm mm . Manul aClu re. s 01 other
" c lottld" ' Y'tems would dO Willi 10 t.ke
note!

Anyway, tile n-ame that kapt coming up
eg.in and .g.ln was, of course, Katl·

tron lcs. Tltelr " Hamsoll" program .....ms
to De about the on ly comme,cial program
available lor Ihls compu te,. A formal re·
view of Hamson was puhllshed In l ite

Apri l, 1983, Issue o f 73, hut ret's see wltat
som", 01you had to say about ii,

Richard Oye, W5TCC and Arl L ane
We DKN lie two hams using the Hamsoft
p rogram with other vendors ' inte. lace
unita cmore on Ihat later). Art fee ls thai the

THE NEW NOVICE
A .,..... 800. no one would ever have

thOught it POBSlbIe. Now. atl 0' a sudden.
it's two stepa awsy from realiI)'. The c0n­

cept 0' tile Novice liceoae may be Chang­
ing and with ii, hopelully. the improvenWlnl
01 the chances lor survival 01 the amateu.·
,adio hobby.

YOU'll ne....' lind a beller a...mple o f .n
klea fo' wh ich the time has come. And It
seems thai a 101 o f hams reenee II. 100.
With Ihe ,anka o f the hohby dropp ing , the
past yea' has .een a majOf lumaround on
l he ecneeuve altitude o f the b,et hren , . nd
with the rerease o f RM·5036 by Ihe ARRL
on June 6. Ihe o ther shoe has fina lly been
d,opped, Though the commenl ecten date
lor this P11l lt ion has long gone. l0oi< lor It
to resurl.ce as an NPRM - an d fa irly-So why ........ l alk about such an Issue?
At thiS poIn\, II may even be an aw....PiiI

Hamsoft program performs "u .dver·
tised: '

Mal1< Nel son A.J2X, anol"'" Hamsoll
UHf, says that il " ... seems pr 'Uty good,
l nough I have ca.sselle-!<>ading problem.

for storing can.-l messages.M

I presume }'OU have cleaned and oemag­
"eUzed you r recorder heads, Mark . II
seems thai we o llen l orgel thai cuselle
tape ulled on comp<Jlers is only • lillie d ll .
leretll Ihan the .tuff we use on I I'le . te.8O.
I mention that because I never cease to be
amued at the number o l lolks I hear who
would nOI think twice about c leaning their
audio-tape heads evet)' fe w week . , but
neve' think even once about the Compuler
eeeeette recorde r Ihey use many l imes a
da y, JUSI a Ihought.

Wayne Novack K3GBV, the Air force
MARS Stale Director for Mat)'land , notes
l hal ha is using the " Kanl ronlcs Inlerlace
and Hamsoll module for RTTY. CW. • nd to
interface a Gemlni·l0X printer. All wo,k
we ll aller you learn Itow 10 use lhem: '
Right '

I have a .ather long Ieller here hom WII·
liam Maddock WA'ALZ. l rom Florissant,
M'MOU. i. delai llng some 01 his e.perl·
encft wllh I I'le Hamsoll _ Ie for 1l1oi f1.
99I4A. In part, lie writ es. " I use tile I(a;n.

ttonlCS lIOftware modu le. So III as l kllOW,
Kant,onic. i. tile only company 10 _
m.nulac t u'e .oft w a.e 10 ' Ihe Tl ·IXl . I
would....., much like 10kllOW. and I'm sure

othe<'S WOUld. too [kno'W I would ' ~ if any·
ant has come up with a oecent prog,am
01 any type, module, d isc. or lape, whICh
will ....en work with Ihe Tl."

BIll (IOe$ on 10 l0oi< at a compa"son 01
Ihe TI-99/4" HamsoN WIt h thai lor Ihe VIC
and C&4. Most flOtably, al lhough tl'le mod·
ules fo< Ihe Commodo'e mach ines "'ere
lesa e~pensive, me Tl-99I4A module In·
c luded a parallel port. Whic h apparenlly
could be acld,essed through regula, sy s·
lem cane. I won't get into a heacl-l O·haad
here_we will be looking at olher systems'
avall .ble m. terial as lim e goes by.
(Hmmm . , .aflOl her song cue f.

And Ihen there were the bit. and pieces.
For ....mple. Jim Ketcham KA4AFI . from
Ozal1<. AlaDama. flOl'" thai he is using

aubject. tighl? No. and lor two ' eaSOfla.
Firat. tl'le,e i. indeed a lot 01 opposI tion to
RM ·S038 w ith in Ihe h obby. espec ia ll y
among some 22(l.M Hz operalors. Some
League m embers were upset that I he
Newington lolks d idn't consult IhlI<TIti rst.
(Hogwash ! Why du pl lcale t he effo,t?
Thal'a whal l he FCC commen ts p,oces. Is
10r·1 Olhers were saying, ··Bul nol on my
b.nd! " That euncce doesn't even !leMlrve
10 be digni fied with a ,eply. (Anothe' com·

meneie. " Why bo l her? Tha hobby Is dying
anyway," Se,lou.ly, lolks. I neve hearcl
thai wllh my own aars, and on a Chicago
area on ·the--a ir lo rum held on thi s val)' sub­
jectl)

Second. the re are some Improvements
which can be made to Ihe ARRL·. NOVice

Enhancemeol proposal• • nd they will be
dealt wllh presently.

A' one who some in tl'le hobby refer 10
(mistakenly) as a ....,....,r and !ltlaker o f tl'le

PTERM·99 and a modem bu t will be get·
tl ng the Kant ronics UTU (11'1 .1'. Universal
Term ina l Unit to those Itl I I'le kno'W. In a
tew months. How's it going, J,m? ~I uS
all know wha l you think abOul Inis -eee­
PIlter~ndependent .. p.ece 01 equipment.

Or BIll Da";dson KW4J . in B"," ingham .
AlaDams. who may be II'le only person in
ttle count t)'. lor a ll I k llOW. uslno (n I'le
PIlts It) " a S15 prog ram thai ... ,equires tl'le
M.nimem module and is capable 01 both
Itansmit an d receive: · De lil i ls, detaill'
Where do t_ thit\Qll come from ? Are
lhey for $ale or do good I , iends JUst pass
lhem around? I don 'l know _ do you?

Now, I promised to say a lI llie some­
II'llng about inl erfaces. You 've read that
tome IOlkS use ee AEA CP· I interlace,
some use the MFJ· t n 4 interlace, and
some are uSi fIQ one 0< .flOt l\ef of the Ka ....
tron lcs Inl erfaces. My gut lee ling I. thai
they are all good units. LooIc. _ you ge t. In
this case, p'etty much what you pay for.
The mOfll expensive units have fe.tures
you mayor may not wa nt. al an addilional
p,ICll, Look ove, Ihe specs and decide

whiCh one Is right 10' you, II you want 10
home--brew, Or use an oider lerminal unll
will'l compatible outpu ts, Ih.t .hould be
l ine, l oo.

I was at a haml<:ompuler Qllt·together
this past weekend and rll" 1,,10 a reader
who 'elated . SIOf)' which warmed my
hearf . II se-ems thai LafTY Clsenl eld (flOl a
ham bul a frtend 01quile a 1_) wa. asked
to I'lelp ge t some comPlllera on the air
Trouble wae, 1_ .ystllfTlS were NtlIling
under ....sions 01 CP/M, and lhe only pr0­

grams I'le could l ind were on o ther CP/M
I yst"",•. none 01 which were access,bIe.
So I'le used an Old 68llO-P'OIl .am . PVb­
Iished here many moons ago, to PUI •
Smoke Signal 8toadcast ing 6800 .yslem
on·liflll. and used lhal 10 down loa.d t l'le
software. I be lieve lie even I ranslated II'le
6800 code ilsell for use on 8OllO machilles

Way 10 go. LafTY!

IS Ihere enough interest in Tele type
MOOel 33s 10 devole a lulor lal 10 the sub­
ject? I have been getting queslion s here
and tne re on how to hook them up and
h ave answered them direclly, Please drop
me a note and lei me know If you would
li ke 10 5l1li mOfll on Ihls subloct.

Regards to John Petrls i n K2SSH , o f
Spring Laka. New Jersey. Joon I. anolher
CoCo user who is using Ihls ve'satil e mao
chine on RTT'f . I hope the Otl8-Chip l erml.
nal Utllt detailed here a lew month. back

22().MHz band, I have beeo kepllairly well
in lormed 01 tbe opin ions 01 many 01 I I'le
presenl 220 users "nee RM !i03B eame
OUI, .nd I lind that . bOut 80 per<;rrnl 01
them support t l'le proposal. II this i. I rue
01tl'le enli,e 22(l.MHz populalion. l hen il'.

a d' amatic tuma'ound in iust • tillle 0v..­

a 'f'eBr. Why? II seem$ IO be a o;om(>inahon
01 two Ihings: one, a realizat ion 01 l he
sn lpl tlg Ihat will . tw.ys be h appe n ing
i1QainSl 220 until we Qllt f'I'IO«I activit y on
l hal band in all part s 01 tl'le country, and
two. what the Novice tlcense la dojng to
amateur ,ad io, and why,

we are now coming to lI'le ,eallzatlon
that the CW-only pr iv ll&Qll Is a. trao<dlna, ­
lIy .tliling to the Novice today. RM·5036
e.plained It very well when II rete,red 10
dead·hand cond itions on 10 and 15 me·
ters. b roadcast·stat ion Inle,lerence on 40,
and Inletlerence from Canadian taiephone
OIl 80, especially during Ihe even ing hours
at the lima 01 the g'ealest Novice . ct/v lty.
BUI it goes beyond that CW is at lIS best
al t'allic handling, contest "'ork , DXlng,
and In some phaSllS of emergeocy work .

How........ liS an erIC<NIrllgemlM' ' 0 u".
gradll. especially by one's peers a'ld tOle
1'I'IOde1•. tbere is no way thai CW al 5 to 15

helps h im get onlO RTn' In an ellicient
manner. ~t me know. Joon,

Hi to Sidney smith KB1ST. up In New

Canaan. Connect icut SldflllY is a IleW

llam IooI<lng 10 gel h I' Apple II . onlO
RTn' . well. in a lillie I)It we wril lool< al
some 01 ee program. you. lellOW ham.

have lOId me abOut lor l hei. " !'>Pie com­
PIlt"". but In tl'le meantl.... 1am happy to
send}'OU the list 01 "" Rn Y LoopMreprints

you have asked lor. Yea. lolks. that list is
slill ava il ab l.., 10 ' • self ·addressed,

slam~ envelope. It desc.ibes all tl'le '.
prints l ltave p<Jt logethe.- to date. many 01
which are based on malerial prinled in Ihis
column over I I'le past eighl or nille years,
with sui table ...pllat lng when netessat)'
Feel I ree 10 ask for )'OUr C09)' and add
whaleve. commenls you like IS long as
yoo are sc,lbbling a request.

The electron ic connec tion Is still . ct/ve,
with mOfe than a few ham. receiving a
prompt reply via Compuserve EasyPl a~ (E·
Mall), II you have a quest/on Ihal can be
ans wered that way, go ahead and add'ess
It to ma via ppn 75036,2501.1'11(1)' to 'eply
as soon as J can, oft en ri ght alte' reading
me te~t of your question ! Will wonders
never caase?

Now, belore I gel alt k inds o f flack for
ment ioning a ll the wondetlul equipment
above .nd giving no way to Qllt ahold 01
tl'le manulacturers, here is a lisl 01 prod­

ucls.nd manulacturers mentlon«l in Ih;s
month's e.ploral ion 01 RTTY equipment
lor t l'le T~9914A mictOeOmpuler.

• Hamaol t Communica tion P,ogram,
Kanl ronics. 1202 E. 23rd Street. Law","ce
KSS6046.
• MJ F·1224 Termina l Uni t , MFJ Enter·
priNS, Inc... 80. 494. M ississippi Slate loiS
39762.
• CP-I Terminal Uni/, AEA. loc" PO eo.
C 2160. Lynnwood WA 98036,

Now, I shouldn't have 10 ,emind )'OU

all of Ihis sioce we have been thtOlJQh II
SO many limes betore . but if you conlac t
any o f these fi ne l olk about their RTTY
equipment , pleae te l! Ihem Ihat II WllS In
73's " Rn Y Loop'· thel you saw it men·

I ioned, OK? You und erstand, iI' s nOI lo r
me, bul to allow me manufaclurers to
know where Ihe amateur commun ity gets
Its info rmat ion, so that l hey migi'll tailor
lha d irection for th eir tle.l p'od uct line,

And , of COU'SII, whe'e e lse to 'e.d about
lhat new and e.citing piece ol RTT'f gear?
Right here , in ··RTT'f l.oo(>! "

wpm as pract iced on I I'le Novice bands
can possibly cut II. I've heard 01 upgrade
Classes be ing I'leld on VHF FM, bu l on lll).

meter-Novice ON? No way' To lea"'. you
ha...... to eomm...nicate as last a. 'f'OU can
think, and In tl'le interlerenee--P'iIQued .....
vi,onmenl 01 tile Novice bands, a new ham

i. doing well juSl to convnutllCale his cal~

.ign. name. OTH . and a aigtlBl ,eport.

One loiend 01 mi"", acl i'le on 220 tor
many years, tOld the ChICaogO on-t""ai r
l orum, ··In my three ....., . as a Novice, I
,.....", once hea'" a bit 01 encou,agemenl
10 upgrade aimed at myaeU or .t .nyone
else on tl'le bands." Wltl'lOUt that peerl,ole
mode l encou,agemen l to upgrade. on 'he
air, a Novice, more of ten Ihal not , Is a Seed
cast upon a rock.

The Novice uceoee as presently struc ­
tured alfecl lve ly ellmlnales from theentl)'
level 01 amateur rad io Iha resldenls 01
apa'iment houses, condom in iums. and
townhou se developments. To ask a Nov­
ice. with limiled operating and technical
e.perience, to limil hi. power, hi. anlen·
nas. and even his operat/tlg hours ee­
cause 01 wftere 1'1.. IIvea, 'a inviting the
e...c t k ind 01 IN st ral10fl wtllch will send
hIm sl.alght 10 .lamp collec tin g . ThaI
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means that we ale losing a 101 01 good pc­
lentiai ope'alo 's, especiall y those in ur·
ban aleas, not 10 menl ion Ihe you ng wh o
have virt ually no con trol O.er where they
II.e,

Anol he r rami fic alion o f I he present
No. ice struc ture has an indirect bearing
on Ihe lulure 01 VHFIU HF operation. The
Novice who survives t he ordeal 01 Ihe
plese" t privilege struc tu,e intact wi ll ,
more often tha" "at, be a" operator pre­
disposed 10 low·band OX<:haslng. Only
the most competitive survive, il seems,
a"d the re is almost nothing mOre COmpel­
ltive tha" the hunt lor OX. To put it b lun tly,
It seems to a lot 01 us with in the hobby
that the presenl Novtce-ucense struc ture
has bred a generation 01 American OX
musclemen which has done 100 little 10
enhance the cause of "Inlernatlonal coco­
will through amateur radio."

On the other ha"d, the desire to explore
the Irequenctea outside o f the low bands
has been stunted by the serecnve weeding
out o f those who might be Interes too In
modes other than low·band CW or phone
DX<:has ing and contesting, wh ich has r....
sulled In a decided lack 01 activ ity, per
cap il a, on all bands above 15 mel ers ex­
cept two meters. I would sUllgesl that the
chanlles proposed in RM·5038 and Its
hoped-for successor NPRM will go a lo"g
way tow ard correcting that Inequi ty and
as a by·p roduct, will help us keep all Ihe
amateur VHF and UHF bands " a ll ama­
teur,"

Oh? Why, certalnlyl You must realize
thai 220 M Hz is not t he only amateu r ba"d
in danger 01 beinlliost due to unoer-ecuv­
Ity, we'.e al ready 10Sl 420-430 MHz nea'
Canada (tor a number o f reasons, reall y),
1 21 5~ 1240 MHz, 2310- 2390 MHz, and as

the press for frequencies by the COmmer­
cial in teresls mo. es upward, other VHFI
UHF bands are or will become targets. To
fosl er a lo.e for all VHF wo' k, nol iust 2·
me te, FM, you nave to ha.e a taste 01 that
VHF experien ce ea,l y. So, why not u ovrce
pri.ileges on 220 MHz, 1250 MHz, 0' both?
II we don't, we will SOOn be l inding OUl·
serves fig hting the same sort of rea ' -guard
act ions thai we'. e been l ighting On 220
MH z for the lest o f our emareur-eacto
II.es, The thought is indeed depressing.

The present trend 01 emergency and
publlc·ser. ice communications is away
from 10w·band·CW work and toward the
VHF hand·held radio. CW Is used In times
of real d isasters as a lia ison bet wee" the
ctsaster area and tne outside world. but
the e.perience neoooo to handle that 50'1
01 trattic is otten beyond t he range o t Ihe
ty p ica l No. ice licensee, Thus No. ices
who are I".ol.ed in emergency and public­
service wo rk may hand le ofl·lhe-a;!
chores, while it is on the a;rwhere they are
most often needed, and it 15 from there
Ihat they are summaril y ... . ciuuec under
the presenl circumstances. Not only Is a
mind a terrible th ing to wasle, but 50 is ter­
ent and so is a des ire to serve whe n
needed. All a'e wasted if a NO.ice cannot
be used as needed in a communications
emergency simply because of legal or pc­
litical cons iderations.

I know 01 maybe a hall-dozen peop le in
m y li fe wh o would be on the air th ....e
months from toda y II they could get there
using their compulers and not ha.e to
worry about anything else. I would sug·
gesl that many of them may e.en be will·
ing to loam Ihe Mo",e code il the No. ice
license wou ld allow them to do more than
just pound brass 10 an upg rade . And mat's

iust the people I know, How abou t you r c ir·
cle 01Iriends? Sou nd li ke a good potent ia l
lo r growth in the hobby?

Now, wh ile a lot of Chicago area hams
who participated In tbe Dn·Alr Forum on
the No.ic....l lcense proposal agreed that
the time 'or Novice enhancement is right,
there were some construcuve critic isms
heard as we ll, and in the main , I agree w il h
them.

For one, the length a"d renewability 01
the No.lce license should be ree~amined

in ligh t of the ARAL pro poSal. Just as
surely as enhanced No.lce pri.lleges will
al low l or mere e~posu re to I he wide . arl·
ety 01 ac tivit ies wh iCh make up the Ama·
l eur Service , and as surely as the No. ice
licensee will receive more assistance In
his Or her ellorts to upgrade as a result, It
Is In the best Inte,estS 0' Ihe hobby to pro­
vide yet one more Incent l.e to upgrade:
The No. ice li cense should be good for a
period 0 ' less than len years and the Ii·
cenee should be nonrenewab le. Se. era l
hams who spoke in the On·Air Foru m men·
tloned a license t erm ol two years. I wou ld
suggest that t hat is too short. Four Or fi.e
years sounds moen more ideal to me. But
nonrenewable? Yes, These are heady priv ·
ileges being proposed here. Unde r the c ir·
curnsteocee. a 10re.er·Novice li cense is
not reall y in the best Interesl s 01 the
hobby.

I also w onder about I he w isdo m of
grandlalhe 'ing present No. ice ncen se­
hoiders into these new priv ileges, since
under the terms 01 the Petition new No. ·
Ices wouid ha.e new quest ions co.ering
the new pri.lleges whic h were never asked
of the olde r Novices, The problem w ith my
leellngs on this, however, is that In a prac-

tica l sense, d itfelenliat lng l he old Novices
Irom the new No. lces would be an almost
impossible task. Besides, tbe numbe, 01
o ld No.ices compared with Ihe new may
become van ish ingly small anyway, Mind
you, th is comes from a w,iter whOse wife
and older son a,e both " old No.ice s"
They won 'l e.en speak to me il they see
this in prin t'

Anothe, Ihing: If Ihe No. ice license Is
enhanced, this would be a good lime to
put Novi ce teSting under the VEC pro­
gram. Wil h these new priv ileges in hand,
the stakes on the No.lce reall y knowing
what he or she is do ing will be even higher
than e. er. The VEC program has pro.en il·
sell by now O.er mos t o f Ihe country to be
a trustworthy one, and as eccn Is superior
to Ihe prese"t method 01No. lce testi ng, I
suggest therel ore that It is time to le t the
VECs do it all. Both they and the hobby
deserve it .

As I sa id at the outset , RM-5038 will be
dead lor filing comments long belore you
read this. Bu t you 'd best belie.e that it wil l
be back soon, at an NPRM near you , There
are o ther rami fications o t Ihis Petit ion that
I ha.e not gone into here, 50 u's t ime 10
read up on it and docide. I know that Ihis
phrase is grOSSly o.erwo rked, but I'll say
it again, and with a twist this time; The fu·
ture 01 amateur VHF/lJHF, and especially
01 220 MHz, m ay we ll res l on what the FCC
does with RM-5038 and wit h the NPRM
wh iCh comes ou t 01 It. And what the FCC
does With THAT will depend a lOt on what
you say or whal you DON' T sa y to the FCC
when the lime to comment on th is pro­
pos al again comes around.

Mr, Reis is the publisher of 220 Notes, The
National 22G-MHz Newslett er.

For the Argonaut , At l as 210X, Swan
700cX, and all 01 the other simila' rad ios
that use a premi x system (vio and hlo
mixed lor t ir st mi xe r inject ion -Swa"
uses a . 10 oniy for prem ix), you must
count both the prem ix and the bfo. In
some radios the blo is added 10the premix
on some bands and subtracted on other
bands. Swans 350 through 700 work Ihis
way.

The only possible use lor the artiCle's
disp lay Is on all old AM -only recei.er li ke
the DX·l60 show", using three digits only.
Wh en we supply a display 10' an olde r su­
perheterodyne rocel. e, that is capabie 01
SSB 'eception, it bo th counts the di,oct
mi x .10 and subt,acts the b fo. When the
etc Is off lAM recep tion), our un it recog­
n iles Ihls and put s the m issing blo fre­
quency in to Its calculators lor a full Si. ·
d igit automatic readoul on an old Halli ·
crat ters.

Unlortunate ly, your article leads read­
erS to believe that they can du plicate the
circuit and get an acc urate digital readout
to 100 or lWen 10 Hz. I am ai ready receiv·
ing comments f,om peo ple inquiring and
mentioning the art icle . They imply that if
my con costs too mUCh, they can always
build their own. I su ggest t hat you run
some type 01 101i0w-up article to let your
readers know wh at type o f radio this drs­
play will and wiil nol work on

Roger G.endbois VE1LBJW1
Pru idenl, Grend Syslams

Bfei"", WA

I'.e recel . ed Quite a bit of interesting
mail l rom readers whOenjoyed read ing my
art ic le on the simple digita l frequency ots­
play (July, 1985~. Today, howe. er, I heard a
discourag ing word in the form of a copy o f
a leiter senl to 73 by a Mr. Roger Grand·
bois. It SeemS that Mr. G'andbois is a
manufac turer 01 digita l fr equ ency d is-

nre trequencv display, " Wh at You See Is
Wh ere You're At. " In the July, 1985, 73.
This pro iect was just whal I waS looking
lor. Howe. er, I am one of the sorry l ellows
with a backward vIa. As the dia l is turned
up, Ihe .10 f,equency goes down, I sug·
lIest using 14192 counters instead of the
74196 counters and counting down in·
stead o t counting up. I w ill be Iry lng th is
idea on my Heathk ll HW·101.

Cart Anderson WBIDFH
Minneapolis MN

ThiS letter is prompted by an art ic le In
the July, 1985, issue 0173 entitled " What
You See Is Wh ere YOU 'le At ." Unfortu·
nat ely. it isn·t

The sillg i.... input d isplay described will
not be acc urate on any ham· radio trans·
cei .er, not e.en Ihe Ten·Tec Argonaut , be­
CauSe the bfo changes Irequency whe"
using CW and the opposite sideband po.
si tion of the mode switch. Th is will put t he
display out by approximately 750 Hz in CW
and 3 kHz in the opposi te sideband posi ·
noo. In tact, the display may not even be
accurate In the normal SSB position be­

cause Ten.Tec uses a dit/erent procedure
thall most to set its bl o crystals~ t hey P0­
si tion the oro on the skirt 01 the crys tal I II·
ter by .oltage, not by I reQuency.

The readou t scheme descl ibed in the ar­
ttcle work s on on ly on e well-known ham
recel.er, the Drake R-4. It wil l work be­
cause 01 the uni que bandpass system the
R·4 series uses, This is the on ly case
where our digital display has only one in­
put to count againsl a preset.

To disp lay the frequency 01 Collins S·
line, FT· l01 (all~, TS·52O, T5·900, R·599,
HW·l 0 l , SB·I02, and all simi lar Iypes, you
must coun t all three o f the trequencies
that make up the operating frequency Ihfo ,
ere. and vl oj. 'rnere 15 no way arou nd th is

ILAXHRIS " ,

DISPLAY REPLAY

Your Idea a! a Ham·Day was a good one
that I hope was widely part ic ipal ed in by
your readers.

On MarCh 24, 1985, I Inv ited 2 tneoce
whO are acnve In CB radio 10 my ham
sh ack. When I sen t out a c a, a Japanese
ham came bac k and my Iriends were very
impressed by whal ham radio could do
with tees than 100 Walls. A month ago I
save one 01 them a Novice test and he
now has his ticket and is happil y pound·
ing the brass.

It was so easy and pleasurab le to inl ro­
duce others to this exciting hobby. I won·
cer why our ' an ks are shr inki ng wh en
there are quite a l ew people out there who
will get hooked li ke I d id once they see
what It is all about.

I soon realized that if e.ery US ham
would take the time to Introduce olhers to
hamming, we could doub l e Our ranks
with in a . ery short l ime.

II onl y these rag<:hewlng old-t imers on
SSB would ta lk about how many Nov ice
tests they ga. e last month rather Ihan
what brand 01 laxative they use, th is hob­
by wou ld be a 101 belle, off,

M ichael Nowicki N6LUU
Sen Joee CA

Hurrah 10' Thom as Mill er WABYKN and

1__------'1

IHUZZAH 2

THAN KS, DAVE

ETTERS

David Sumner K1ZZ
Executive Vice Presidenl

Ameri"en Redia Aeley Leegue

CongratU lations to the 73 stall on com·
pleting 25 years 01 amateur·radlo publish·
lng , When 73 was lounded , the lirst
OSCAR satelli te was just a dream. NoW,
the secono manned operat ion f,om space
is already h istory, complete with li. e COlor
SSTV pictures ' The nexl 25 years sho uld
be e.en more excit ing, 73 , and best
wishes .

1 read the guest eeucuer in the March ,
1985, Issue o! 73 and thought that I wou ld
write to whole·hearted ly commend a"d
support you in your remarks . I ha.e oper­
ated OX and sem i-OX at club station
V59MB a"d at my home station GW4VB N,
a"d most recently portable in 4X_ 1really
know the I rustrat lon 01 want ing to ha.e a
rag<:hew with someone when the QRM is
at into lerab le le.els, I do not see why any
of you' suggestions wou ld be impractica l
other than In the m inds 01 Ihe . ery people
who are causing the situation.

Than ks , and ret's wish for the demise ct
the "5NN NH 73" brigade.

Graham Sorenson GW4VBNI4X
Hsils, Israel

1__------'

1__----'1 1__----'
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playa. Since hia lel1e, was ao lar Irom tlls
sp irit 01 my arllc le . I tllo ughl I'd write and
gi...., you "'y reaction 10 Ilia el.im•.

I'm SU'" tlla t til.. display !KIld by Mr,
Gra ndbois is a line unil. 11 sllouid b8,
since il costs ne.,ly aa mU<::h aa my "" gD­
naul. Th.. 'act I$, how". .... tha t my display
was iulI no t dolsigned 10 lIO lhe same JOb,
because lIIat ;otl simply wasn 'I required.
My d,spIay onty needs to counl U.. yfo be­
eause il$;otl is 10 Increase lhe ",.oIu r/oll
of lhe d,al, which 1I does ""f'Y wel l. M,.
GrandbOis doesn't seem 10 leallze the dil·
'erence belweerl reaoIutlon and ICcurlCy.
Resoluhon is. by <lehn'Uon. mailing de­

tails .isible. 8 y P'OlI'''''''''''!l an ollsel
equal 10 the I,u.d Ql<:illatorto In a Ir_
eei¥eI. my d 'aplay w,lI noI <:orrect 101' in­
aecurat .. aUgnm"nt 01 "UbI ,n lhasa
cireuilS. 1\ ""as noIlnl_ 10llO to.

The A r~naUl has a slide-rule d ia l and a
knOb skin ""ith lillie marks . each mark rep­
r"""nlinglQOO Hertl. The Argonau t, tnere­
lore, has l QOO-Hertl re8OlutlOll. Try this
iriCk. Tune In an SSB stalion per'ectly,
Ihell tum Ihe a ud io gain all the ""ay dO""" ,
Spin the kROtl a lew turns a nd Ihell come
back 10 the eXflcllmque llcy. Tum up the
.udio all d "" ha t do yo u hear? DOllald
Duck? With my aimple d igital display. I
can return to wlthill lett HerTZ 01 Ihal Ire­
Ql,I8tIl;y. E.ery time. That is l().H8ftZ 'no­
lutian. The lru" accuracy 01 the display
...iII depend on Ihe ltCCuracy 01 the Ir.
Quencles generated with in lhe transceivef
find U..i, agreemenl "" ith lhe .alue pro­
g,ammed inlO the display. Please note
th.1 lhe lillie marks on the kROtl sk irt
d'dn 'I take lhese Ihings inlo coroside<"e­
tion. ei lher'

Illhe inaccu 'acy due to changi llg aide­
banda bothe 's an yone. n'e a Simple mal·
ter to add a s "" llch to select a d lffe'ent
p,e-load ' ''' the kHz digit ""hen on USB
Anyone ""ho underslands Ihe el,cult """ II
enough to coMider bui lding II ",,;11ha. " no
t,oubl" "" iln ths t.

I..llII'I'>e Jus t 18y lIIat I"m sure Mr. G,and­
bois h. s a nle. prodUCI ""hlcn "" ,lIl urn .ny
rig Inlo a lalHluallly ' requency a tandard ,
...nytlody "" ith the need 10< auperlo< I,e­
Quency measu'_"1 W;1h lhe bucks to
gel II mign t eonald8'r II. Tiley mighl also
conalOe< I'Scl,ng the Old ng 101' ....... PU
job, too. 8 uI to< muc:n 18$' money and a
t_ _ ngs of tin kering. my diaplay will
Inc ' ease tne ",aoIU'JOIl 01 the analog d ,al
by or.- hundlfld " ...... Th.1 waa ,ta In­
1_ purpose, .nd It ooes il ......, wetl In­...,

I'm nOI oul to deprl.e an yone of a m.l·
ke l for his product Howeve r, I don 't 'eel
tlla t a llYnam ShDUld be toecec 10 buy an
e. pensi. " SOlulion to • simple p'otllem.
Many of us can'l 8t1rnd 10 dD eo. 1 aimply
p,o.,Oed 8 low-COSI a l18rnat ,ys . slmpl"
enough 10 be o f Interell 10 a great m.ny
h.ms , a n<l b y the mail I've rece,Vftd.• 101
01 people a pprecia led it.

By lhe way, III<! DJl· l60 ",, 'th Ihe d,gi tal
displ.y ""orks ""e ll w' lh Ihe ArllOf\Sul 10<
split· lreQuency operalion. On Armed
Forces Day lasl May 181h. I ""orked many
milil ary oper.tOlS witn ttl,a setup using .11

mode$, includitlg RTTY (ye$, .11 III<! II.·
l ions read OUI e.aclly on the published
I'equencles ! ~

Thoma. ... .. iller WAlYkH
... ...llt-ld OH

DIRECTION FINDING?

New Technology (patent pending) convert s any VHF or UHF FM receiver mto an
advanced Doppler shift radio d irection finder. Simply plug into receiver's antenna
and external speaker jacks. Uses fou r cmmcnrecucnat antennas. Low noise. high
sensit ivity lor weak signal detection . Call or write lor full details and Prices,

rl DOPPLER SYSTEMS, INC. 5540 E. Charter Oak, (602) 998-1151t'-' Scottsdale, AZ 85254

* Interference Location

* Stuck Microphones

* Cable TV Leaks

* Security Monitoring
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* VHF and UHF Coverage

* Computer Interface

* Speech Synthesizer

* 12 VDC Operation
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EVIEW

WHAT DO YOUTHINK?
Ha"" you 'ecent ly purchased a ne.- product thai has been '~ewed in 73?

If you ha.... _ue and tell uS what you thl ..... about it . 73 will puDlilh YOU' com­
menl S so rou can I hare them wllh Olhel hams. as part of our continuing e llort 10
bring yOU the- ~Sl In new prodUCI InlOfmallon and reviews, send rour l hought s
to Re. iew Edi tor, 13 Magazin... Pel erboroogh NH 03458.

Ma<c 51_ H1BLH

Fl am' ''IJftam . ...

good performer. II was easy to Qper*le.
and once I I....med my way around the
control panel-Which dldn ', t.ke tong-it

W'OIked Quite well. Us senSltr.lly .-ned
on a par wilh othef 7O--cm ligS on the mal·
kel , .nd wtlile I didn't ha"" I GaAsFET
prHmp handy. I Ihink it would even be hot·
te< i l you installed one at the .ntenna. ON
operation was e. sy. as wat SSB, The only
limitaliOn is t..... teet that I was unable 10
lully lesl the FM cap.b1Ii1ie-s ol lhiS tig . • 1·
th ough from monltOllng mysett du,lng
testing I can sa y that the audio ...as good
with no slgo 01Clipping

Th is , Ig ls a good choice for the satelli te
ope,ato, because c t Ita capabili lies as
well as its ability to take In lO accoun t the
[)opple' shi ft 01 eetenne signals with the
SAT swilch. In fac t. when It was OIIMed,
the FT·78OR could be pu<t;hased with a
console that l i t .. m.tchlng Vaeau 2-<ne1er

alkno<!e rig. This combination make-s a
SfJpe<t) satellite staliOn.

As la l he case with ot"", YaeSfJ llOcu­
......t.tiOn. tl'le In struc llOn manual wtlicll
came with the rig was complele and cce­
taIned not only complele eehema!ics 01

lhe "g. but also. good pnmer on tt>eory
01 oper.tiOn as well as ,"""ice .nd trout>
leshootlng hints. Il'a weil worth the I I"",
Spenl readingll.

The V..esu FT·180R wsa one 01 lhe l irs t
mlcroplocessor-con l,OUed. multlmode
UHF rigs On the ma,ket and it st i ll ' epre.
sen ts a good va lue 10' th e cunent ptice o f
about $500. Fo, more Inform..t ion, contact
Y.esu E/ectronics Corporation. 6851 WeI-­

'''. 11 W. y, Paramount CA 90123; (2 13}-633­

«o

KANTRONICS
PACKET COMMUNICATOR

You Cion tell that .n Idea is becoming

popul.r when the number of p,o<!ucls
. v..uabre s tarts 10 inc r.,.se. For _ II 0VIlI'

• y....r. 13 has been I"mng you allOlJt the
I.teat developments in packel·,adlo tech­

nology, Unt i l Quite recently. your choice o f
a packe l·rad io contro ller wa s somewhat
IImlled , That Is beg inn ing to change.

The peop le at Kant ,on ics have been
cranking out some very line soltwa,e and
ha,dwa,e pac~ages 100lad iOleietype. CWo
and AMTO R fOl SI!'O'eral ye.....nd I _

dtlred when l hey would join the tTIOYI! 10­
w. 1d packet ' ad io. The waol ia no.- O'lIer
w,l h tl'll! inltOClUCliOl'l 01 t..... Pecket COfrt.
mUnlc.tOl,

The lirst th ll'llli noticed w. a tl'le tIyI ing
of I ..... PackM Communlcalor. It lOokS li ke.

IftIe9hOne modern! It 's tM aamfI atylecso.
lnet used lly Kantron i<=s 1011....." UTU(Uni·
_I T........inal Unit), ..,.,., lOw protile .nd
Sleek, Operationally it accepll Ihe sa"",
commands a s o lhe, TA PR·type
uni ts _ welcome news 10 ' those 01 us a l·
ready uMd to a part icular command struc·
t ure. No t all packet units c an make th is
cl aim. The GLB board. for e xample. has a
language a ll Its Own.

The Kantron ics unit la based on the
o,lglnal TAPR (Tucson Am.teur Packet Ra·
dlo) TNC (Il!1minal node cont,oIler) Circuit·
ry. Like the AEA PKT·I and t..... Heal h H(l.
40olO. I ..... Packel Communic.tOl is manu­
lactured ul'lder l icense from TA-PR. Signlfi­
esnl ch..1\oQtlS have been IncOlpor. tlKl inlO
t..... unIt, howeve<. making it a uniQue en.'.Numerous Changes ha"" been made to
lhe TAPR prog,am. For example. lhe Ca li­
br.te command Implemenl S a &pee1.1 cai­
,"'alion procedure Ihat requues .nother
Kantron ics uni t in order to be 01use. Gone

a,e t l'le TAPR·implemen ted calib' atlon pro­
cedures. That might be considered a p,ob­
l em . e xcep t that I hav" f o u nd the

digital lrllQuency displ.y. wh iCh also indio
cates whelhel the rig is In memory 01
priority mode.

Interestingly. the FT·18ORh as dual vtos
wtli<:h ..I""'" spl ll·lrequency <)per..lion ua­
Ing vtos A and B. This altows yotl 10 WO<k
nonstand..rd rapeate< spillS on ee model
X. Anothel Interest,ng lealure is the prlOl·
Ity mode wtlich allOws scanning of the
main dial and one memorlzlKl l requ..n<;y
every 7 seconds. ThiS allOws you to w..lch
a IrllQuency. such.s the- ca lling I,equency
01ot32.100 MHz, while working 0' watch Ing
another Irequency.

In o pera tion. the clari l ie r. wh ic h a c­
lually funct ion s as a supelset 01 the Ire·
Quency di splay, worka welt. Acluall y an
RIT, it allows up to a t().kHz offset f,om
Ihe received h llQuen<;y and is very valu·
able In ze<oing in on a sta lion. The way Ih"
c la ti l ier works is this: WI'Ien you acllvate
II. you begin at the I req uency you were op.
",aling. wh i<=h then Changes as rou tum
the l uning di.l. But II you deaclivate t.....
Cl..rl".... you 'lI _ Ihal lhe Iranamlt Ire.

Quency remaIns I..... aamfI. And reactiv.' ·
ing il brings back lhe received l'llQuency.
The I rllQuen<:y d ispl.y oYetlays and is a
supersel ollh'l main Iranamil lrequency,

As you would e xpect . me FT·780R la
equipped with an N·lype conneclOf. whi<=h
is la r less lOSSy Ihan Ih" standard PL-259
with wh ich w" ar" all l amli lar, Aod while
we're on the topic o f connec to,s, Ihe reer
apron a lso conta ins a two-pronged power
connec ter which ma t"s wUh the po....er ca.
b ie provided by Yaesu. Also on the rear
panel near me massl"., heat sink Is the
memory backup awl lch . In Ihe on prnIl lion.
de powe< is supplied 10 tl'le mem<>ry circuli
and tl'le l'llQuencie-s thaI have been eft­
te<ed in memor~ will be lelalned.

On ltle bOtlom .re two mlnla!u'e cce­
neclOlS-, one of .-hich is 101 an oplional 32·
tone CTCSS encooJer and lhe ot...... 01
whi<=h suppfie-s outPUll 101 an external sig­
nal/powe, mete, . nd a Sl andb y/c on tlo l
line 101 exle<nal amplll ie< control.

If you tool< at l he bottom 01111e FT·7flOR.
you'll see som"thlng dilleren t abOUt it. It
has a l orwa,d·t a<:: lng speaker, Because It
is angl ed in this manner. aud io outpul Is
sent loward th e front panel ra ther 'than

Into tne Uoor o r operaling benc h. ....h lch
keeps the aud io output from being swal­
lowed by eithe, a car's carpeting or your
operaling bench. In. c.,. th is presents no
problem because you c an angle t h ..
mounting bracket to a<;cornmodate iI . But
in rou' shack. II me.", you muSI use tl'll!
bail provided by V_,

This ball, wh iCh kepI alipping out on!he
model I .....iewed. also provides protect ion
101 three important a.-,Iches: scan seIeC·

lion. lon&-burst a<;!iv.tiOn• • nd satellite
<)peration. The 1ICS<»elec:liOn and tOf>eo
burst s.-ltChes p,o.ide 1.lhe, obvious
funcliOns. but Ihe aatellile switch needs.

fulle r explanation.
When Ihe satelille awllch Is ac t ivated . II

allows you to shift yoor operat ing f,e·
Quen<:y wh ile you are tr. nsm ltting. much
like the X;T control on an HF r ig , Th is tee­
ture is particula rly uaa ful when in satellite
opelalion because II al lows the operato,
10 zero In on th" proper "equency within
tr.e satellite passband. However. It dl .
abies the clarilier and dual vfos wr-> it IS
Mlected.

(hoe,all . I lound the FT·7~ to be •

Ing a scannet. My Observations con""'"
that the audio is st,ong .-ith an ernphsais

on mid..a""" l'llQuencies. The high iond
lOw treq uencies ere 'olted oil I. " ty welL
The audio Is punchy and c,lsp.

In operalion. carriel suppression Is bet­
ter than 40 dB down aod unwanted side.
band supp,ession In SS B o pe ra lio n Is
better thion 40 dB. Spurious emiss ions are
at least 60 dB down aod frequency ,e·
SPOflS'l Is 400 lQ 2600 Hz at - 6 dB. FM de.
vlatlon Is 5 kHz, .lthOugh as I hne noted .
I only lested IhlS f.... ture brlelly beCause I
was more inle,e-sted in using Ihls ' ig 101
weak·s ignal wOll<. Power consumption Is

500 milliamps on 'ece<ve and 4 Amps on
l'Iigh-po.-e< t,anamit.

The ,eeei'l'ef I'\.as an SSBICW sensil lv lty
01 0.5 ~v tor a 2O-dB SIN and io 12..:1B Sfnacl
oIO.35 .V on FM. Its FM senslt l~;ty is ,.v
fOl an SIN 01 35 dB. reese sensll ivity l ig­

u'e-s .re QUlle ,especlable. although I su.
pect the M'ious UHF enthuslasl WIll wiont
to Imp,ove thing ' wi th a good GaAsFET
pream p mounted at the antenna. Selecllv,
ily lo r SSB/CW Is 2.2 ~Hz at 6 dB do....n and
4.8 kHz a t 60 dB down. FM se lect iv ity Is 14
~Hz at 6 dB down and 25 kHz at 80 dB
down, Image response is better than 60
ca.

One I l'I lng about Ihe FT·780R is th.t lU
nolllgl'ltweighi. Weighing 3 k lk>g,ams and
measu,ing 60 • 180 • 250 mm, it Is .Ia,,·
sized rig . You ahoukl ,eallze IheM lim,ta­
lions If rou .re Ih lnking of insta lling such
a tig in • Con'lpac l 01 subcon'lpacl ca' be­
cause rou may nol l'Ia"., I ..... room 101 It. In
a shack. though. Its size isn·t rea lly. prQl).

"""
Ope<ating

Ove,all. the Vaesu FT-7flOR Is a pleasu",
to use. All of the key con trols a re eithe< on
momentary conl.ct switches or standard
pusl'I·bullOnS on the f,oot panel. Other
controls are on rotary switches.

For example, Ihe FM squelch control Is
on a concentric rOlary swllc h surrounding

the oll-OltIvoiume cent-or The st"p con­
trol. wh ich .djusts the treq uency coverage
per step p O Hz to 100 kHz. depending on
lhe model. Is nexl 10 the on--olllVOlume
control . The"89 con trol is sul'1'OUnoed by
tl'll! memor, SoIleellOn ,otary SWItch-up
to lour I,equencie-s ca.n be p'ogrammed In
memory. Next 10 lhese controlS IS t.....
main luning knotl. whiCh is used 10 contlOl
the r_,,,,, and t l ansmil hequencie-s ewe<
the rig's coverage range. Next to the maIn
l uning knob is the mode-seleeliOn s.-ilch
IOf CWo LSB. USB. and FM. Fot those .-I'>o
opt lo r the model X. the mode swit Ch 01·
ters tne s tandard ~ !;.MHz repealer split .
as weil as simplex. An e lgl'l l-p in connec tor
Is used to' the mic,ophone, a tO W-Imped­
ance unit which can also contro l band Or
memory scann,ng

The top hall ctme Ironl panel contaIns
an LED ba,~reph signal·strength ind~a·

IOf whiCh <,)Oubles as a powe,-oul indi<=a·
101. as well as LEOa 10 indicate tr.nsmit .
receive. cl.,ilier enoagement. and high or
lOw powe<. N"xl 10 IheSe indica lors Is t.....

YAESU FT·180R
When Vaesu brough! au! U•• on g inal

FT·180R an.moce 430-UO·MHZ l.ans·
ee;_"" II was among the Ii,s! 'adilnon the
marke ' ...Nch relied on So mie'oproc,"SOI
for conner. vaesu used. 4·b il NMOS mi·
ere 10 con trol every function on lhs l rallS­
cet ... a, - fr om frequenc y syrll ",esl. 10
memory selection, mode selection, and
fr&quen.ty display. At the time 0111' Intro­
duction • co uple o t yea,s ago, It was a'l
lhe leading edge o f the radio art

And. wMa it is n't a t the c ulli ng edge of
tecllnology-olhe. rigs h.... paned i t by

in lemlS 0 1 bells and ",h is lles - il is shll a

.ery eraChl aDle rig wIlic'" should make.
good adchhon 10 anyone'" iSh.,;lt. espe­
cial ly 'f tna' ope<alOl is in '",n ted In NI­

"lite *O<!<-

[)(In' , Inl n l<, th ough, Iha' Ihi ' rig ;.
s trictly Iom,'ed to satellite worI<, Dec.use
it ;",, '1. II can be used fOf 7O-cm weak,sig­
nal work such as CW 01 SSB. and in this
ro le " perlorms very well (as a fecent e l .
tOft In a terrestri a l VHF/UH F contes t
showed) .

II I were to class ify th e FT·780R, I wou ld
have to call It a tank. Alter powering It up
from a 13.8-V-dc supply, It perfOfmed flaw.
lessly, ... 11 01 Its fea tu res we,e easy to use
and the bu ilt·ln CW sidetone was good .
Even the vswr prolectiOn circ uil l eeeivoed a
-..orI<ou t when a catastro(ll'liC antenna lall·
u' e knocked tr.e vawr 01 my antenna sy.
tern sky high. TI'II! dioOe deteetOl COlreelly
sensed the mismatch and the drr.. to t.....
Itnals w.s cut WI'Ien tl'll! problem was 001­
,eeted....lI'I')1hlng worked beautifully.

Faal..,.. .nd~a

Tha FT.180R is • feature-packed rig . and
while it may not have 32 memories and
otl'ler be lls and wh ist les. it has enough
function s to keep any operatol hsppy. For
s18,ters, the NMOS m icro con1ro ls fIe.
Quancy synthesis in to-Hz, l 00-H z, l ·kHz.
2!;'kHz. and tOO-kHz steps, It teanrres t­

and 10·Walt output. selectable at the
;H'ess 01 a button. With 10 Watts 01 d,;"., .
the FT·180R should be able to MNe as the
e.c lte, fOl any 1(k;m am phhe< on the mar·

ket
The FT.78OR I t<*lted was the AlB 01

430· ,UO-MHZ model. M ode l x cove's
«0-450 MHz. As I !""ted tI'liS un,t llound
I l'\.al the lOw... port ion o f this UHF band is
..,.,., nb 101 IQng ON rag--chews. s0me­

thing whicll rou really can 't say about the
lOw end 01 80 or 40 mete<s lhese days.

The CW note was well ·ah aped. and
lI'lankS to the cla,l t le<contro l l was able to
Hsily ze'o-beat o ther s tations , This ,ig
will wo,k with moSI electronic k" y" IS. the
keye r being attached . ia a mlnlatur" p iug

to a Jack on the 'ear 01the transcelv"" Tha
key jack lo r CW has a kay·up voltag" o f 8
volts aod a key-dowo current 011 mAoJust
above the key jack Is the e xt" rna l speake,

jac k.
Aa I ope,aled the transceiver. I tound

tha t It la vetY staDle. FrllQuency s tabli lly is
specifHld as 10 ppm. This t l . nsl.te-s to a
rig which can be placed on • l 'llQuen<:y
and Ie" lhe<e hOur afte< houl. wh ich is
wtI.l I did _al tnnes. I could de teel no
d,scem,bl<l CI'laI\oQtlS in lrequency• ....."
. t tet the tlg Ht fOl more than 12 hOu'S in
a I'KlI Shack.

The FT.18OR model AJB Is .n . II-mode
tr. nsceivef . cap. ble 01 CWo aidtlband. and
FM. a lthOUgh there's admitted ly very Iittte
FM aclivl ty on this port ion o f the band. B&­
cau"" 01this I monitored my o wn tests us·
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Kantronics un it to be more \Itable than
Ol he . TNCs I ha.e used. II Ihe.elo.e
doesn'l need the cal ibration roull..... Slill,
I ..;Ifl 11>efe .... an easy ..ay 10d1eck the
ca lib r" l io n .. ll tloul anOll\er K" n u o n lc ,
TNC- Also miSSIng are many o lille o:seoug.
ging lools a."llable in the o tt>et TAPR
unilS . Tl\a r rece command has d,sap·
peared. For most appllcalions this pre­
nn lS no p ro b le m s . I use m e treee
tuncucn o n otnee units 10 datermlne tl\e
p a ths used by omee st a tions . Th e re
oceen't a ppear to be a way 10 do tl\is wllh
the Kanlronics unit.

II appears that Ka nl ,o n ics des igned
Ihl. unit 10 encou.age packet OPer./1OII
•• ll\e . Il\an being a' conce .ned aboul
packet " Xpen""",.'iQn, You _Ic:l nol
e .pecl a leIephc)not mocsem 10~ you
.. ith t.acing and debugging~.

You only e xpecl solid , reliable operalion.
AS a pack......acli(HnolJem OfTNC, ItwI Kan­
tronics Packel ConvnunicatOf <Jelio«s a ll
Il\al it 1lfO"',sea.

Some l\atdwoa,e modlficationa are also
im ple me n ted on the Ka nl .o n ic . TNC.
Rall'ler tl\an using lhe Exar Corporalion
demodulatOf Chip set. Ka nt ronics chose
to use a "modem on a chip" wlth ..,."e at­
tendan l advanlages. Wilh moat TNCS, II is
necessary 10 make hardw are and sOllwa re
modll ica llo ns to s witch Irom standa' d
Bell 202 speclhcallons normall y used on
VHF a nd UHF 10 Bell 103 standards used
IOf HI' and OSCAR packet transmissions.
Wilh lhe Kanl'onics Pac ke l Communica­
IOf, II"s as simple a\l u\llng ItwI Bell c0m­

mand. Anotller lunclion 01 ItwI _ chip
a llows an EQu.liZe command to be imple-­
manled. Some radio lillers do not paM lhe

mar1< and lone s igna ls at a n equal level . A
ce<ta,n I..ed deg,ee 0 ' compen""ion can
be swllched in and ou. utilizing the Equal.
ize CQI'tYIland.

A final ch'nge 10 tile TAPR design al­
lows you 10 !IeIeCi w,ln a "'ngle iumpe<' ei·
In e r 'flnd.nl RS·232 .ollages 0' TTL·
compa llbl e .ol l agea lor use wil h you'
com puler. Tl\is is particularly uselul 10'
Il\e ma ny ccrn rrocoee o wne,s who do no l
ha.a a Irue RS·232 port o n Ihe lr comp uler
No,mally an acaoter Ihal can cost $50 0'
more Is needed, bu t because 01 Kanlron·
ics· IOfesighl. ' his need iselimlnaled. like
ItwI AEA PKT· l , lhe Kanl,onies unit does
operate 011 01 12 \'1)111 OC ralher Ih.n 110
\'0111 Ie. And il dOeS come Wlltt ilS own
PD*Of sul)9ly-a nice tcecn lheSe days !

I'.. I'lad my un il In ooera' iOn since Ille
day I gol back lrom lhe Dayton Ham.ao-

lion and ha-.e lound Ihal it dOeS a n excel·
lent jce. Tl>efe we 'e a lew sollware bug.
In earty ROMs (read only memorieS'. 10 be
su'e you are getlong lhe la t" s l _ Sion. II
.."...,....,.)'OU do come up w,lh "nOldone.
I'm aS$U<ed IItal you w,1I recei.. lhe laleal
.er.ion simply by requesling II. Kan,ron­
ee I\as done an e xcellen, iob in lhe paSI
at keeping Il\el, cu1Iomers happy.

Now is lhe time 10 loin In o n Ihe fun a nd
utilily of pac kel ,adlo. The Packet Com·
muniCSlo r and a VH F FM rad io Sfe a ll you
need ' 0 gel In on Il\e ground ttooe.

The Ka nlro nics Packet Communicator
." Ia ils 10' S21l1. Fu,ll.er in lo, mat,o n Is
a.ailable lrom "'a"'ron'ca. 7202 Easl 23tf1
S,,...I. t . ...lWI<:e "'S~ (973rB42--1745

JimG~ KeEl
SclOnllIIeld IL

ONTESTS
Robert Baker WBlOFf
15 Windsor Dr.
Aroo NJ 08(J(U

CALIFORNIA aso PARTY
Starts: 1600 UTC October 5
Ends: 2159 UTC October 8

Sponsored b~ lhe Northe rn Calilornla
Con ' esl Club. Single·ope ralor slatlons
ma y operate only 24 hou,s 01 lhe conlesl
period; oil llmea musl be clea<\y mar!<ed
in lhe log and muSI be at least 15 mlnules
long. Multi-opera lOf stallons may operate
tl'>ll iu ll 30 hou .... Sialions may be_ad
only once pe<' band per _ , MobIle 11a­

lloN may be r.-ed as lhey change
counlies. All contaclS must be simplex
a nd all ON conlaclS musl be ma<Je in lhe
r::w subDands.

EXCHANGE:

CA s Ia l ions send aso num b a ' an d
counly. Others send aso nu mber a nd
lIale, p,.,.lnce , or ARRl counlry.

fREOUENCIES'

CW- l .805 and 50 kHz up Irom lhe low
...cI of ItwI bandS. P1>one- l.815. 3850,
7.230, 14.250. and 28.500. Tty ON on ItwI

....11 hou'. leo meters at 0500 UTC. and 75
mele<s al 0700 UTC.

SCORING:

Each ComPleled phone conlaclls worth
2 OSO POInls. Each comPleled r::w con­
tactte wortl1 3 0 50 poinl•. for multipliers,
CA s iatloos uea lhe number 01 slatas a nd
Ca nad ian ca ll a reaS (58 poSSible). Olhe rs
use tbe ecmeee01CA ecc nnee wo"'ed (58
possible), Tha final score Is Ihe number 01
asa poinll mulliplied by Ihe lotal numbe,
01muiliptieft.

ENTRIES:

All Ioga and summary __.. must be
senl by~ 10 10: AIaI1 Brubaker
K&O. 3575 EJ Grande on... San.Jose CA
95132. PI..ae include a buslneSS-\lize
S AS E wll h you' enUy lo r .esults and
awards.

ILLINOIS aso PARTY
Starts: 1800 UTC October 6
Ends: 0100 UTC October 7

SpgnllOfed by RAM S, the Radio Ama-
I"" MltQllCycle Society. Ihia yea,'a con­
I"t h.. a new dale , a new 7-hou. IangTh.
lind the Iddillon 01 c lubl1eam compeli·

K4XS l urrt«J in", a tceui.e score to CII~

lur. Iha Wortd Chempionship on 15 mit­
Ie" .

lion . Add ilio nally, IL slallons Can no w
"""'r!< e.ch otner lor county credit. Use all
b.ilods, CW ..nd phone The "me sla'lOI'l
may be worked on each band and _ ;

IL mobilas may be re wo.ked in eec n
county. No 'epeal.. conlacts a", "llowed.

SCORING.-

One poinl per pho ne OSO; 2 poi nts per
CW OSO, 1II IM is sialions mu ltipl y 050
point total by tl\s 10lal number 01 sta les ,
IL counties, VE p,.,.lncas, and a max Imum
01 5 OX counlrias wor1<ed. AddITiona l OX
conlaclS count IOf OSO POInlS bul not lor
add itional multlpliars. ill inois mobiles
may Idd 200 10 IlAal tcQre IOf eacn counly
01 opera tiOn I.om wI'IiCn 10 or more con­
laclS w_ ma<Je.

No n· ll li n o iS .. al lons mu illply CSO
POInTS by lhe numbe, 01 illinois counties
wo ,ked . Only illinois st alions may be
coun led 10' CSO poin ts.

All stanone ma y urn o ne eX ira mulli·
plier lor e.ery 8 a s o s made wllh Ihe same
IL counly.

AWARDS'

ea",licales 10 ItwI lop 10 illinois Ioxad
..alions: Itwllop 511hnoiS mobile slaliOns;
'he I\Iohe-sI SCOf8 In eacn stale. province.
and country; the higl1eal clubl1eam aggr.
g.alescora ,

ENTRIES:

Enlranls shall submit a log conta"'ing
limes In UTC. call . RST, s tale Or prO.inca,
tL county, band. and mode. Ci'Cle new
mulli piiers as worked, IL mobi les muSI In,
dicate coun'y cl\anges in log , Any Sialioo
witl\ .,.er 100 asos muSl submit a dupe
at>eel. All stalions muSl subml l alum­
mary sneer EnUies muSI be postmarlled
by N-o'iember 1 and a<ld'eMed 10: RAMS,
cIo Joa LeKoslaj WB9GOJ. 9134 EWing A. ·
'"'us, E. ans lon IL eo2OO.

CALENDAR

NEWSLETIER OF THE MONTH

the Honeywell

rR1®@o@ ~OVD®~@lllJU'

rha Ho ney...e ll RediD Amaleur is no t like most nam ....ws le lle rs . Foro.... Ihlng ,
It's published only Iwlce eac h yea r. Ir s also big. Tl\e ialesl Issue has 6<1 pa~s!
BUI wl\al really sets 'he Rlldlo Amlll llur a pa rt from th e crowd Is tl\e deplh 01 III
a rtic les . Take a look ettnese lilies: "Laplace T,anslo rm Primer," "The Searc h lo r
Exlra·Te rre s l, ial tnle llioence," a nd "Gull Coasl 22Q. MHz Li nk Experime nTS: '
Tl>eea people '''II _ioull'

TIte Radio Am.teur is edited by M,ke Stapp KA ITOY and puDl I\ll>ed by the
Minneapolis Honeyw",1 AmaTeu. Radio Club.

To ,", I... you . ch.b', _ ....U... in 13'. New sletler of ttwl Montl\ Corti",,'. &end

11 10 73,80 Pine Street. PlIlerboroug1'> NH 0300158, All n: Newslall.. 01lite Mon'h.

RIO CW OX PARTY
Starts: 1500 UTC October 12
Ends: 1500 UTC October 13
Sponsored by 'I\e Plca·Pau Carioca (RiO

Woodpeckers CW Group), PO Box 2il73.

f REOUENCIES,

CW-3.55O. 7,050, and 1Ul50 . P'ttone _
3.890. 7.290, and 14,290. Ob.ious iy, o lher
bahds ma y be used.

EXCHANGE:

RS(T) and STale . Il'cwlnce, counlry. or IL
COUn ly,

ARRL OSO Paf1y- CW
Cail lornla OSO Paf1y
llllnoia OSC Party
Rio CW OK ConI..1
ARRL OSC Party _Pltone
ARRL $lmulaltod ~V*"e, T..I
JlImborae On The AI.-
WorIItod All Y2 ConI..1
Rhode liland CSC Pany
ARRL S=II,"la. ..-CW
ARRL EME Competition_Pan 1
ARRL Swaapalak..- Pltone
ARRL EM E Competltlon-Pa" 2
ARRL 11O-Mal.. Cootelt
ARRL 10·Ma la. Conlesl
CRP Wlnla r Sporta_CW
Hunll~ LIonI In The AI. Conlasl
51h Annua l 73 4O- M"I", World SSB Championship
51h A I 73 75-Mel.. World SSB Champlonsh'"
11\> 1 73 11lG-MaI.. World sse C1uunplo.-.hlp
2nd 1 73 15-MeI.. Wor1d sse Charnplonaltlp

2nd 1 73 20-"'1'" World sse Champlonahlp

OCI 5_'
0C1 5-,
o« ..,
0C112-13
0C112-13
0C11f-20
0C11f-20
0C1 1f-20
0C1111-21
New 2·3
New 2·3
NO'll l&-17
NO'I 23-24
Dec 7-1
O-e 14-1 5
Dec 2lI- Jan 1
Jan 11· 12
Jan 11
Jan 12
Jan 11
Jan 2$
Jan 2fI
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1985 RESULTS
2O-METER W ORLO SSB CHAMPION SH IP CON TEST

Indicaled a re ca lis i lln, a TH, aoos, SlateS/Pfovinces ....orked, OX wO'ked , and

total ecc-e.
' " Wo<td Champion ' Slate. Provin.c ia l, 0' Country Champion

WIVE SinlJ!9 OperalO' "KE7C WA 1,171 se ss 559,860
' "NR5M rx '.690 ss " 1.082.950 ' KA1YR 0' "" .. ,. 360.500

"KA I GG " A '" eo es 814 .715 'KD5RW L< '" .. ra 133.04S
W1BR "A .,. ,. se 71S,O«I 'WBlOIZ cs '" " .. """'W5FO rx '" " " 572.250 ' KB7M '" '" aa , 20,125

KA t ll:N " A sea " " ~1,375

' N 7BES WA 1,023 53 ee .25.655 DX Single Operalor
°K4XS " '" .. es "'."
'NITT OR eoe " " "'."'" ' "OK ITN CZech. '" " " «5,230

'WA6FGV OR '" " r "".690
'L.Z1YE Bulga"a sse " " 272..cao

'WBlWHB «s '" " " T9t ,100
'AH6FL Hawaii '" " .. 268,450

' VE1BOT NS 3JO " .. 16<1.900
'EA6va Baleas ic Is . ." " " m.""

"KV' I N' "" .. .. 1580050 " I4UFH Ital~ '" " " 16<1,125

"N8CXX "' ". " .. 145,1~
"J E4VVM Japan zrt " " 138.880

'W4WJJ '" '" ar " 117.• to JA6BIF Japan '" " " so.seo
WCA' " aaa 53 ra 'EA4BKE Spain .., zs " 49,400113,190

°AC3T 0' "'" " za Vt<2BOS AuSTralia " t t , 16.5006O.6n
WHG " '" "

, sasoc H R1FC Honduras .. "
, t5,225

"AF1T NN '" aa • so.... JA2YOC Japan rr " r 12.780

'KDlHY 'A OS, " " .',520 JRlBOT Japan "
,

" 11 .550

MAWW OR OS, "
, oe.ssc SM7NJJ S._ .. "

,
'''''

'WIlLY CO '" "
4U1U N UN NY eo " t A.""• "."'"WBlYJT " '" " a G M4WEW Sco lland '"

, t t A.690"'-"N,*"" "0 ,,.
" " ,,= JE1ARQ Japan " " e 3,510

0"'" 0>0<' "
, ra ..,,,

K1011 0' " "
, re.eoo

WD5GSL tx " '" a 16.005
JA1ASO '-' " " 0 ' .0<0

NIEKK CO ,,. i t , 15,725
JR1ZTT Japan .. " 0 '."'"

«zscce tx 53 "
, CTtTM Portugal " A , ' .300t20865

LZtKKl BullJa,ia " ro seeW',," OR eo " to.695 •• Ol8AAM Ge<man~ a 0 a "WK4F " .. " A 10.395

,," OR " " • 7,700
WA51YX t x " " • 6.370 Dll: Multi·Operal or
W3S0N on " " • 5.175

' '*''' GA .. eo , '.000 ' "J ANCO Japan "" re " "'.""
WINGB "N " ta • '.0<0
" 2W "' " " • ' .000 Mu!tr·Op Panicipanl$
KR2K1 t "' " " 0 t .875
N N3$1 DC " " a t.470 JA7YCO JR7MZC. H . IkOOa

KB0CJ9 ON "
, 3 r.aeo KA t YR KJ t O. K1WNT

KA9GHT NN " rc 0 ''''
K5L.ZQ K5LlO , KE5IV, NM5M ,

VE3FEA 0", "
, 0 -eo KA5SB S

''''" rx 3 a 0 ao KD5AW KD5RW, ?1111?
KE7C KE7C, W B7DJV

WIVE MU!li·Operator KB7M K87M, KB7WN

o0K5L.ZO rx 1,473 " " 932.815 Check Logs,' W 3AR K. N4NWIZS, L.Z1L73 (SWLJ

are aveuabre TO anvcoe part ic ipat ing In
any ....ay, They may be o rde 'ed be to,ehand
lor pr9sentation during JOTA , 0' th9~ may
be . .... arded at Scoot or crub mee ting s
la t er , Send reque sts 10 : J amboree On
Tile Air, t 325 Wa ln ut Hill t.ere. Irv",tO TX
75033-3096, aiong with. sell ·addreSsed.
s tamped envelope large enoug ll to t>old
the cards ordered, AlIi> POSllQI! . t 22
cents'or the ' ilSt 10 ca'ds.nd 17 cents lor
eillCh 10 card s the,ealte,.

A lemporary ins ighi. to ....ea' on Ih9
seect uni lorm Of on a jacket is .v.,I.ble
at $1.50 each Irom Ih9 TX . ddreaa aDOve.
Se p illr.te ereers fo' C9r ti 'icates and
p,aIChes ",ill geT lhem 10 you l aster,

WOR KED ALL Y2 CONTEST
Starts: 1500 UTe October 19
Ends: 1500 UTe OCtober 20
The Radioc lub 01 ,he GermiIIn Demo-

c,atic Republic jRKDOR) is pleased to In­
. i te 'adio am.lI teurs a ll O'fer It>e *Of1d 10
p,anic ipate In comometrIOf.t lng l he ",nn;'

~ o f the tounding 0 ' lhe German
Democ'i11lic Republ ic_Oper. l lng secll()f'lS
if'IClu<le single- or mulli-oper. tor slatl()f'l l
.s ....e11as SWLs. EillCh Y2 SlaliOn m.a~ be

\IfOfIlOO once per band on phone .nd once
PI!' band on CWo

Ell:CHANGf.-

AS(T) plus senal numbe< stan'ng at 001 .
Y2 sTaTions ", i ll send a Two--dlgl l numbel' 01
" K,elsken"""o, insl ead 01ill OSO numbel'.

f REQUENCIES'

use a ll amateur bands. 3.5 through 26
MHz, .... iTh Ih9 firsT 10 and last 25 kH! o t
the 3.5- and 14-MHz bands to ,em.,n con­
reei-rree.

SCORING:

Count 3 points pe' Y2 OSO. Mult ip lier is
Ihe sum 01 the number 0 ' d iUerent Y2 dis,
Iricts ....orked on each band (maximum 15
per bandJ. The districts are ind iceted b~

lhe tast letter 0 ' the cal l. Final score is lh9
su m o f OSO poinls mult ipl ied by the lolal
mu iliplier.

SWLs count 1 point on phone and 3
points on CW 101 each Y2 c. i l .... ith sent
RS(T), 2.oig il numOO', and ca ll o f station
worked .... itll the Y2

20001 Aio de Ja ne"o, RJ, Braz i l_ ....lth the
coopera tion 01 a ll o t her Bra! iUa n CW
tOro ups, The pu.pose is 10 promo te 2· ....a~
CW contacts between Br"-! lli an and Ox
sl atioos, enabling OX s ta tiQnS 10 obl.ln
a SLs va lid fOf several Bra.zllian . .....rds.
Th9 ltVent is held t ....ice each ~ea. Qn the
last lull weehod In Marc h and the secOl'Kl

l ull ....eekend in Detabe.-.
The general caU is "CO RIO Oll: PTY,'"

Use all HF amat .....r band s within YOU' own

slatiOn license .ull>Ol'it~. ExCh. nge RST,
name, and OTH . Tlle<e are n.o IoOs, 1)1,11
quick OSLing (Via bu,eau Of d"ect) ia ...
senliilli.

Relerence hequencin .'9 as follows,
3.51013.520, 102017.030. 14.0 30114 050"
21.ll3OI2H lSO, 21.130121.150, and 28.0»

,."".
JAMBOREE ON THE AIR

Starts: 0001 Local October 19
Ends: 2400 Local OCtober 20
JOTA is lhe annu.1 &oullngiTla....'adio

........, hlJId dunng The Th Ird "'Nl<end 01Qc,

tabe.-. Tllis is The 28th.,..., it has tleen held
WIth thousands 01 s lallons a,ound the
globe participating. If propiIIg4ITion .. ri(ll>I ,
il is common 10 *Ofk Scouling DXCC. In

past JOTAs, ScouTS in some 'IfmOTe areas
IIk9 Antarctica, Ascension 'sl.nd, Omst·
mas Island, Gough, .nd So:tv<:helles w lltf8
heillrd.

In th9 USA, many SCoul Counc ils and
Dist rict s t>old camporees to co inc ide .... i th
JOTA_hams set up Fie ld Oay·lype opera·
t lon s, giving cam pers a c han.ce to e x·
chang9 g reeti nlJS .... nn SCouts e. erywhere.

Generall~. the exchanges in<:lude t ~pl.

c.I in 'orm. ,ion li ke name, OTH, Scout
rank, hobbies, etc ., .... illl SQrne leading to
lool}-lastintO pen-pal I riendships and the
e xchang9 o t photos, badges, and pa tch9S.
SSTV and ATV lJive !K>ml! a ch ance 10 have
• look a t the OUler lJu~, Other 0S0s repart­
9d ....eI'e v i. RTTY, EM £, and even OSCAR.

Look lor K2BSA, the BSA Headquart l!fS
SlaliOn in Dallas TX, and fOf HB9S. the
Workl Scoul H l!Ad<:tuaners in S"'itzertand,
.nd 'Of o u.er special cattS;lJnS Irom milln~

countrin.

Boy Scouls and Girl ScouTS 01 aU~.

ScoutlltfSo I~ members, ham--radio Of>
lItf.tors, Of anyone in terested in doing •
IiJOOd Tum IOf SCouting and I'Iam radio is
inv" 9d to panicipal9. The conlest Pl!'"iod
is g l..." in loca-I llme, Though some acti.it~

f lOPS O'fer f,om F n.:ta~ 10 Monda~ TO take
advanlilllll! 01 Dll: l ime d iffer'-"'Ces.

Sug.gest9d frequencies are 3..590. 7.030,
14.070, 21.1~, and 211.190 on CW; 3.940,
7.290, 14.290, 21.360. and 28.990 on voice;
RTTY. 55TV. • nd ATV on usual Irequen­

cin. Check the Ncwice t'equencin and
please ffiO'<'9 off these calling ' req uenc i9S
10 avoid O RM

NO re ports In the l orm 01 logs ar. nee­
ess.ry_this Is re.lI~ not. contest. Ex·
cha nges Should be re l..ed .nd ' 91 . 1e to
ScouT ing and ham radio 'S much a s pee­
sible , Briel r9portS, howe....' . are spp'e<::I,.1"" g iving Scout unil numbers, ham calls
used and t>eardiworkOO, n umbers 01 par­
ticipan ts , i nte rn t i ng Inc ide n ts a nd e x·
Changes. 91c. Pholos ",ilh caplions iIIre

especiall~ w91c0n>8 'Of tt>!! BSA reporl 10
l he Workl Bur9. u , Serwl lhem to JOTA eo.
ordinalor. W 2GNO, 216 M. xwell A.....nue.
Hi lJhtsto",n NJ 08520.

HInH. d io amal .....rs .re erocourage(ll to
inv,te ScoulS 0<~ Seoul un,ts to tllei,
Shack , II you dO not k t1O* .n~. cootact
your local Scout o ffiCe 10< the ....... 01 the
unit leader in YOU' a'9a. You Of YOU' radIO
Club m.~ "'Olunl_ to participate in a dl$­
t,ic l Of council cam_ Ih. t _ end,
Phone books IiSI council o lflCl!S iIIlI Bo~

ScouIS 01Arnenca. call ·'CO JA MBOREE'"
or respond 10 SUCh catts and etc'HrYtI .11
FCC regul.ll()f'IS, eonsiOer a 10> l'Iunt ' or
mo<e fun_

It you .'9 noT a ham or do no! I\.Sve one
in your un it . contacl one ih your . ,ea fOf

help. II you need help '''><1'''0 one, contillCl
lAo Kluger. American RadIO R&la~ t.e.gue,
225 M.in Street. N_ington CT 06111.
Ma~9 reparts . s indicaled aoo.e, COOfdi­
n"'Iing wllh YOU' ham helPI!'" .

Cer!, llCaleCards. the SiZe 01. POStcard,

A WARDS ·

Cert ifi cates a ....al d9d to tbe leading st.·
tions In each sec t ion of each country.

EN1RIES.

Se parate logs sr9 r9qui ,ed lor 9aCt>
b.nd, StJmm. ry sheet see.... ing multipli9r
.nd aso work OO 00 each band a lso r.
q uired . Each log m uSI 00 accompanied b~

the fol lo ....ing signed and d.led decl.ra·
tlon; '0, declare th.1 m~ station ....as ope1.

.led In . ccordance with Ih9 rules 0 ' the
con test and in accordan.ce ....ilh Ihe r.
Quiremenls o f m~ amale ur....dio license: "
logs ShOUld be mailed w,!hin 30 d.~s 10/­
",*1"0 the contesT 10; Y2 Contest Bureau,
RK OOA, Hosema.nnSl rasse 14. DOR lOSS

Bettin" Gennan Democ'iIIt if; Republic. In
tt>e C.,.e 01 an~ d ispute, the <JecisiOn 01
the Y2 Con tes t Bu reau sllan b e lina l.
App lical io n s l o r ."'a.ds i ssued b~ the
RKDDR l u ll illOO in the contest m.a~ be
senl logel'- wll h the contest 109 .nd in­
diCa ted I .....

RHODE ISLAND eso PARTY
1700 UTe October 19

to 0500 UTe October 20
1300 UTe October 20

to 0100 UTe October 21
Sponsored b~ the Easl Ba~ Amateu,

W ireie ss A ssociaTio n. RI s l allons ",O'k
othe.- RI stations and rest o l !he -.orId, All
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RESULTS WSFO
OK1TN

TS·930S
Dra ke TR4C

Coll ins 305·1
Home-brew

4 els at 120', 3 ers at 40'
6-element yag i at 72'

2O·M..t.r World aso Re.:ordl
Mull l·Ope,elor

NR5M, K5LZO , AND OKHN:
1985 WORLD 20·METER 5SB CHAMPS

In the mult l-op catellory. the aso counts were not as pl entiful. Only 6 entries
we re received, so the field of competit ion was not as grea t. This be ing the firs t
year fo , the 2O-meter event, a transition to the mult i-opera to r category can be
expected by many stations wish ing to compete.

As we leave the summer season behind, I can't he lp but wonder if the tonger
dayli ght hours of summer wou ldn't be a bette' lime to hold this event and other
h lgh·band con tests as we ll? Wou ld we have to compete with other summertime
ac tivil ies (vacat ions, antenn a projecls, etc.)? I'm not sure how propagation
wou ld be affected by a change of season in 1987 but It certa inly couldn 't get any

worse, cou ld it? Should we kee p the January contest dates as they a,e , Of should
we m""e the t s., 20-, and proposed l ().meter events to the summertime when
longer dayt ime hours pr""a ll? 11 you have an opi nion one way or the other, why
not write me (KE7C) and sh are you r thoughts,

In the meant ime, I encourage every contester who fo llows th is Wor td Cham.
pionsh ip proaram to share h is en thusiasm with his fe l low hams. The contesting

trend lor these even ts is well estab lished. When they f irst begin. there are those
who si t on the sidelines and mere ly watch the act ivi ty. With increased competi·
ti on, we see more and more well-know n stations appear on Ihe Scene. Stations
are able to wor\< that m uch-needed state or eam another OX country contact.
This contest is no except ion.

For obvious reasons. the low·band contests a,e selling new wor ld aso rec­
ords. Once the sunspot cycle reverses ils trend, th is 2O-meter contest should
become the leader among all the singie-band eve nts. Kl!flp the fa ith and fo r gosh
sakes, te li tnose OX stat ions you contact to join in on the compet ition! In most
CaSeS they'd be automatic awald winners so long as the y ma ke a minimum o f

tooe s t
With the 1986 season quickly approach ing , you are encouraged to ob ta in your

contest ru les and torms as soon as possible. This year we've made th e process
a lot simp ler. When you requ es t to rms tor a sing le·band event. you' ll receive rul es
and forms for all of Our World Championship SSB Contests. Send an SASE to
Contes t Rules and Forms, Attn: Silly Maddo. KA6JJKI3, 1 /62 Bayvie w Vista
Drive, Annapolis MD 21401 ,

As we conclude the 1985 season, it' s onty f i lt ing that we thank our 2a-meter

contest ch ai rman Chuck Ingram WA6R for all his e!lorts. In the backg round, I am
sure, is his wife Linda KG6M O also in there pitching away. To this very dedicated

husband'and'wi (e team we owe our gr at itude. It may seem easy now, but stand
by in the ne xt few years ! These are the g rowing years, The best is yet to come.
See yo u In the January plleups! - SUI Gosney K£7C.

AN TENN AS USED (%l IN THE 2O·METER TEST

24.6 4·element triband yagi
20.4 3-element triband yag i
20.1 6-element monoband yag i
9.4 Vertical
7.S Inv" rted vee or dipole
4.0 5·element monoband yag i

2.1 a-element monoband yagi
2.3 3-element monoband yag l
1.8 2..,lement triband yagi
1.8 Wire beam
1.6 Delta loop
1.8 Log pefiod ic

1.6 2.., lement Quad

Mu lti·Op:
K5LZO TX TS·930S Alpha 170 s-et KLM at 120', 4 ere at SO'
KE7C WA FT·101Z0 MLA·25oo Twin &-e lement KLM s at 70'
KA1 YR CT FT·t02 Alpha 78 4·element yag l
KD5RW LA FT·901 Heath S8200 KL M triband er at 100'

WB00 lZ MO IC·730 Tempo 2001 Ground-mounted vertical

Whil e we are a na lyzin~ the ent ries, let's see what contestant s were us ing for

antennas:

t.ssc
1,023

",
'"soa

'"'"sea
",
'"

EA6VQ reflects on his 20m victory.

ises
ises
tees

"'"rsas
tses

""''''''''rses

2O·Meter World aso Records
Singte Ope,etor

1. NA5M
2. N7BES
3, KA1GG
4, W5FO

5. W1BR
6. WA6 FGV
7. NITT
8. KA tXN
9.0KHN

10. K4XS

20m Sing!e-Op DX Champion OKITN.

In its f irst yea r. the 2O-meter SSB World Championshi p Contest encou ntered
adverse band cond it ions in most pa rts of the world. Thai did n't stop NR5M, how_
ever. In less than 16 hours of operat ion, the 1985 Wor ld Champion ave raged 105

as per hour, totaling 1,690 contacts! Just imag ine what the score wou ld have
be<!n l ike with impro • .,d propagali on. Would we have Seen nearly 3,000 a s? Prob­
ably so. An unbelievable job!

From c zecnoetovekta . popul ar contes t stat ion OKHN took single-operator
World Championship honors fo r OX stations. Despite poor propagation in and
out of Europe, 534 cont acts were made In 46 states and provinces with 56 OX

mult ip lie rs.
Mult i-op station K5LZO became the unchallenged World 2a-Met el Cha mpion

fo r that operator class, Tally ing 1,473 as, 56 states and provinces, and 57 OX
count ries, the station took a commanding lead with a total of 932,815 points.

Here are the stats for tot al OSOs:

There a,e 61 possible US state (48) and Canadian proVinc ial (13) multiplie,s ,
Stallons working SO Or more In the contest inc tuded NRSM 1S9), KA1XN (ST}.
WA6FGV (ST}. KSLZ0 156), KE7C (55~. W1BR (54), N7BES (53~, WOlE (53~, NITT (52),
AH6FL rsu and KA1GG (50),

If you we re h om the south-central o r eastern states , your OX m ult ip lie r cou nt
could ha ve been res pectat>le. At least when compared to the West Coast. Euro­
pean stat ions were more pientiful than the 6s, 7s, and some es were able to
c laim. Stations with 40 or more countries incl uded KA1GG (6S), KA1 XN (59) ,

W1BR 158), KSLZO (ST}. KA1YR (54), NRSM (SI), W5FO (48), VEl BOT (44), and
N8CXX (401 , For OX stations, only three contestants managed to work 40 or more
OX countries: LZ1YE (6T}. OKHN (56), and JE4VVM 142).

On 20 meters, iI's not uncommon for most competit ors to fili t he sk ies wi th an
aluminum ""ercast. Championship stations are no " .cepHon. When it comes to
equipment and antennas, the trend is to have the big gest and the besl. I.ol'S
,,,,, iew the top five stations in each ope,ating c lass, and you' ll see wh at I mean:

Single Op:

NA5M TX
KA1GG MA
W1BR MA

1. KSLZO
2. KE7C
3. KA1 YR
4. K05 AW
5. WB00 lZ
6, KB7M

TS·9305
TS-830
TS-930S

tses
rses
ises

"'"rses

""

Alpha 77 0
Home-brew 8877
Alpha 78

1,473
1,171

""'"""'"

e-erement KLM s at 7S' and 145'
4-element yag is at 80' and 120'

VEl BOT

OK1TN

VK280S
W3S0H

EA48KE

JE4VVM
14UFH

W5FO
WOSGSL

WA51YX

KE7C

NI7T

2O·Meter Soapbox

It was interesting working VK61T at 1213 UTC wh ile beam ing Over
the north pore!
Good contest bul poor cond it ions. I hope to see more stenoos on
the band next yea r!
It was an enjoya ble contest.

Poor cond i t ions. H ad to re ly on Sa, 6s, 7s, and e s for most of my
contacts , Hope there's more public ity next year. lEd. note: 6 months
belore fhe contest was haid, announcemen ts were maited to every
maior radio magazine in fhe world, 1986 announcemen ts have a/·
reiJdy been seflt.)
I hope next year the cond itions are better and that th e XYL will let
me do the con test !
I en joyed the contest
Good contest but no good propag ation,
I th ink you may have a winner with this con test
Wasn't even pl a nnin~ on be ing in th is one. Made 95 OSOs in the las t
35 minutes of the contest
With low power and a vertica l, it just isn't a viabl e place to be when
its crowded ,
European OX is at a premium in the Paci fic Northwest. East Coast
stations nearly doubled our OX multipliers here, Gan'l work 'em if

th ey're not heard ' In 3-5 yea 's, I expect this event to be among the
most popu lar
I enjoyed th e contest but we cou ld have used a good European
openmg.
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---- ctee-s worl< onl y Al s t, Uons. The same

1M5 RESULTS
slallon may t>e wOfl<ed tw ice on each

15-METER WORLO SSB CHA MPIONSH IP CONTEST
Dand, once on phone ar>d once on CWO

Ind,cal ed are call sign. OTH . osas. StateslP'roYinees worked, OX work ed. and lOla' score, EXCHANGE:
•• World ChamPion • Sta le, PrO\lincial. or Counlry ChampiOn RS(T) and etate. pro.rince. COtln try. or AI

WIVE Smg'" ap.taror
City.

'N.NW/ZS Soulh ... rnea '" " • 38,67!i
· · IO;. XS " ros sa " 51• .100 EA6VO Balear;e IS. .. " a 23.'" FREOtJENCIES:

' IO;M5X tx "" " so 379.756 'LZ1 IO;OZ Bulgaria '" c " 18,900 Phone_ l.8!iO. 3900. 7.260. U.300.
·IO;.VX, ' . UlUN 21.360,28800, !iO.1I0, 1"'.2. andl.-s~."..,., n, '" " " 229,2.5 (HB9RS) UNNY '" is • ''''' CW-I .B10. 3.5!iO. 3,710 , 7.0!>0, 7.110.
'''00 W' eea " 22 175.070 ' JM 1FHL Japan '" ,

" 12.2<1 lH150. 21.050. 21,110. 28050. and 28.110.
'WA6FGV '" '" " r 151,lW(l HRIFC I-Ionduras " 23 • 11.160 u... FM simple_; no rePlN'ers.

.""''''' M' '" " " 102,510 ,"", l1aly .,
" • 6,.90

KA6SWI '" '" " r ro.,., CTlTM Por1uga' zs " a .... SCORING:

• ...C3T DE '" " " so.zss LZlYE BUlga"a " c 22 •. 180 All slallons score 2 poInlS per pI'IOne
N8FEH M' '" es te " .", ECtB1A Spain " • " ' .320 osa. 3 poinlS per CW osa. and 5 points

' W9AE 'N "9 za " 39.270 Hl1 ABA Korea " 0 • ".. lor OSOS wit h N""ices and TechnIcians
' W9XT W' ". za tr 32,600 JH7EAV Japan as , a ,zoo AI stalions mull;p'y OSC poInlS by Ihe
· N.UH NC '"

,
" 31,080 number o f slales, pr""inces, and cou ....

'KOIHY " >09 " 20 29,0010 WIVE Mul fi-Operll ,or t,ies w""'ed. ctneee mul tipl y 101111 OSC
'VE1BOT N' m " " 22,680 " K5U O rx ", " " . S7,960 points by the nu mbe' o f d i!!e ,enl AI Cities
WEOG '" ea za 6 10,220 ' W05GSL rx '" " ae 1901,34<1 and lowns worl<ed (39 ma_Imum),
WB0 0 12 MO ,.,

" ta 9,750 ' K0 5AW " '" " at 109.140
WASI VX tx " " e 9.340 · KE7C W' '" ao " !i7.405 A WARDS:

KC3AM DE " ts " 9.300 ' WC-4E " '" ae r 46,060 Cerl i f icales awarded to top-sco,lng sta·
WK.F n, " at >0 e.ssc lion In each stata, p,,,,,lnce. coun try, and
K2SCUIS rx " " r 3,.6S DX Multi·Operalor RI counly. plus lop-scoring NO\Ilce ,nd
WIIZV CO " re • 3,135 TechniCian in AI , nd oul 01 Slala, The,e

" ..rss "
,. • , 2,700

.,JA3VBF Japan '" " 9 23.M wil' al so be a cel1l licale lor the top RI
IO; B7'" WY " " t ,.... ' JG1ZIO;O J,P'" '" " H 22,5ol!i

multi-.op s' ation.
mE" " " r • 1.756
W3$OH '" 23 , a """ Mult;.Qp P,I1ICi/ynlt ENTRIES:

".CO 'N " • • .."" WC<E WCtE.AK.C Logs musl show- dalellime in UTC. call .
KtIKUH "' ra • s t.aas WOSGSL WOSGSL. w en EY. WOS...ec • • c/'U;nge. band, and mode. Include your
WB2TKO N' rz r 3 eoo ' ''"'0 KSlZO. KES!V. N"'5M, oeses name. call, mailing 1Idclre$S. tot" OSO
WlNGB MN ra • a ... poinls. mUl lipliers c l,;med, and linal

'O>RW K05RW. p"n<>GN rx a a , 50
"'C IO; E7C. WBTOJV

.,;or• . En,ries must be poslmarl<ed no

DX SIng'" ap.,aror JG1ZKO JN1NOY, JMI HJG. JLl MWI. JOllTO laler Ihan NOYemDer 30. 1985. and ad-

··vpgKA ...m.... 306 ee " 71 .f>30 JA3yeF JFUAGT. JA910Z dreMed 10: fasl Bay "'ma'lIVI' Wifeless
ASSOCiat ion . PO eo. 392. W, rren AI D28M
Include ''I SASE lor ~ltS.

RESULTS Though a ll Ihe alum inum in 1M world couldn 'l have helped, i t sWi is in tereSI '
Ing 10 su"''')' the conleslanls 10 see the antennas Ihey used, Alter analyzing the
enlriea, here is whal we found:

ANTENNA USED (%oj IN TH E n ,METER CONTEST

Trlbander 41.0
.·elemenl monobander 11,4
Ve,Tical 11,4
6-elemenl monobander 6,8
2-elemenl QU' d 4,6
3-elemenl monobande. 4.6
5-element monobande, • .6
Inverled veeldipole 4,6
Log periodic 2,2
6-elemenl Qu'd 2.2
Ahomlli(: 2.2
Della loop 2.2
DouDlet 2.2

On IS. fIve'n .. ith all 01 the ' ''epo..er. big arrays. and ru ll -power amplifiers. not
fIve'n bilJ te ra«:1! COtlId overcome lhe elemenls 01 Murphy' s COf'Ilesl Concll l iOfla.
&t "Iradltlon has it. there ;s at.. ,)'9 ne_ t yea'.

On behalf 01 Gary Vesl WA3/<.CY/S.ou''- l!i-meter ccetest ct>alrm&n. lhan_
you one Iond alt lor g iYing thIS year's ".,.." YOU' beSI effort. While II may h,ve
been ' rustratlng to mosl 01 us. YOU' c:onlesl'''O SPl" t;s adm"at>le. and YOU' con·
tinued suPPOrt makes lhe wI10Ie eUort worth our while. Keep the lalth_the aun·
apOl cyele is li ke , yo.yo, now thoe onty ..ay is up! see you all again IhiS coming
January!_B;f/ GOStrey KE7C,

K4XS, K5LZO, VP9KA. AND JA3YBF
1985 WORLD 15·METER sse CHAMPS

ThiS 1st annual event was a true tee l 01perseve'ance. The band was almost
shut down enllrely, Staticns in Europe and As ia thought th ey had the con test
dates w'ong _ they heard bu t a few stations on me band. COOl rary to the cvt­
come. the re was in lacl a contest heid ' The prOblem was. SOmeone decided 10
Invite Mu' phy 10 join In the tun. Seems like Murph was Ihe only One succe<:!d·
lng -the p,opalOation WaS lousy'

Leave ItlO l he stations in the south-cent,,1 and f"ste,n sta tes: Ihey manalOed
10 wort< , bit 01 OX and accumulate a l ai,ly ,especlab.e score. at course, nol as
good as they COtlld have had il old Sol had be<en on our side

tn I,.. Slngle--operalor calegory. K.XS Irom Ftorida and VpgKA on Bermuda
Island won lhe VoIorId Championsh ip lor WIVE ,nd OX slat Ions, respectively.
K.XS had 706 Os .. ,Ih 53 slales ,nd provInces. ,nd « OX counl ' ies. VP9KA
talilad 306 Os, 36 st"eslprow;nces. and 13 COtlnln" .

In the multi-operal or ctaes. KSLZO tOOl< , commandIng leacl and JA3YF tOOl<
OX honors 10 become World O\amp;ons In lhe" respec tive d ivisions. From
Te.as, KSlZO and crew ..""'ell 759 sl aloons, Sl staleslpr<:Win<:e5. and .5 Ox
COtlnt.-. JA3YBF " iliad 126 Os, 12 ata lesipro.rincn. ,r>d 9 OX COtlnlries

SIaliOns " ,Ih .w or more slaleslpr<:winces were In lhe mlnon l y. Tiley include:
K.XS 1531. K!iUO IS1). IO;05RW l.7), KM5X C.7), WA6FGV C.51. and WD!iGSL ,.1).

Worl..ng OX ..u n 'l much beller' Only 7 SI"iOtIS _ed over 3OCOtlnlnes. can
you imagIne Ih"? 1t sounded li ke 10 meters! The lortunale tew inc'uded: KMSX
(SOl, K.VU (. 91, K5UO 1. 5). K. XS ...... WQSGSL (38), AC3T (32). A ND N6CXX
(31).

The mator ity 01 pal1lcipaling s" tions didn 't Dothe' 10 lu,n in Iheir sco<lls,
MOSI we'e convinced their scores we,e 100 low 10 win . WronlO! As the results
show, most 01 those who took l he time to turn in an enlry manalOed 10 earn an
awa.d' Ne. t year. keep thaI in mind,

Speak ing 01 ne.t year. mark down the 2nd Annual 15·meter Con test on you,
caieocar. Be sure to te ll all 01 your conlesl h lends aooul it, If p ropa gation IS In
our favo', lS mete,s could sur pri se you w lm mere OX than you could ever b~in

10 realize In 19851 Aemember, the 2nd Annual 15·Mele' World SSB Championship
Conlest WIll be he ld 00<10-2400 UTCon January 25, 1986. A 2.·hour edravanganza
thlll could au'pasa them all! Why '101 join us? 1966 contesl rules and torms a'e
now available , Send an SASE to the fo llowing add,ess and YOU'll ,eceive the
'ules arid rorms 10< all Ihe World SSB Championsh,p evenlS: 1986 Contest Rules
arid Form s. Silly Maddox KA6JJ KI3. 1/62 Bayv,e.. Vista Dr,ve. A" " apolis MD
274QI

WD5GSL

WA51VX
KE7C

J MI FHL

JA. AGT
VF"9KA

15-Mal.. SooIpbo.

Pfopagation? Whll t propag'lion? Very lousy conditions this
year. This eve'll will lOll Ihern 'II when the ba nd comes b,ck.
Very slow Friday evening, Spolly all weekend
11 may seem dead now. but look out I" 3-4 yea' s! The band will
buSl wide open, In l he meantime, ..
No t many USA areucne. (Ed. note: Don 't feel bad. not much 01
a" ythi" g an ywhllre, Srafions we", there bu' no, the propa g' ·
rion, hil)
Condi tions 10 the USA ve 'y poor, (Ea. "ote: Roger that, West
Coast boys d,d,,'t gel their JA s,rlngs either.)
Want mo'e acl ivl ty. Sand very POO'.

Thanks 1o, the new contest. Lo ts of fun and • look forwa' d 10
"",.1 year'S e".."l.
see you again ned year, 73 MagazIne, 'hank you!
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AM HELP
wa are flappy fO (KO¥ft1e Ham Help l is f­

.tIfl's IrH. on a s,..c..yai la_ tNls ls , We
ere nol " appy "',,,,,, ..... " a.. 10 fa.a l ime

'.om Oflie. dufies fO de<;1p/l.. eryp llt
nofes st ra ""eo illegibly on dog-<nlred
posleards and odd·sizeo SCfSpS 01 pape,
Pleau fype 0' prinl your requeSf (neally 'J.
double spaced, on an 8 'IJ "x II " s" ee l of
paper and use upper' and lo ",,,,tese leI­
I. ,. ",here app,opria le. AlSO, piN S. make

• " ' ''look l ike a "I.'" nol an .'/". "''''ch
r;oul6 be an "el " or an '"a,.," and so 011.

Hard as i l may tNllo baI~. ..... are nol fa ·

mdse, ""I".-y~ o f .cw,pmenl man­
ufat: lured on Eart" f~ fM lasl 50 ye.ars '

r fla"", fOl your CiOOP"'a rlOll.

I am compiling a lis' 01 biog' aph ies 01
.adiO engin.<!efS, i........,OI'S. and radio op-

..ators trom file early days tc llIe prltSetlf
l ime_ PleaM send me file name 01 the
booI<. llIe aUfl'lor'S name, llIe publl.he".
name, fM copyrighl date, and .. bfiel oe­
scl lpllon 01 Ihe s fo ry. FoI an SASE I will
eenc you a copy 01the li st

W. Clem Sma ll KRIA
26530 Pa.ks lda O. ln

Hayws.d CA 94M2

I need an Rll el.cuif lor my NCX.,) I.an,.
eei_ and any otller mod. for ' his rig. I
also need a SChemalic ,or tile Healh VH-l
vlo . Thanlc.s lor }'Oll ' help .

SI_~KA7UAN... '"
Port Ot1ortl OR '7~

I need help l rom someone wt>o is famil·
ia' wilh file Halllelaflea HT44 and ifs
PS15(l.12O POW" supply. My supply PUts
ou1 about 100 volts mo<e Ihan il SI'lOtJId

and fhe tubes and I .ans is'ors a.O COOI<;ng'
1" 1pay lhe pOStage if somet>ody ean help.

o.-ve lOti '
3807 Nor1to Gatde<l
RO$well NM 88201

I am looking for a KOfl"'ood TR-7625 2m
transCeiye•.

Aoyce Sawye, N1BPU
547 Bo.lon PO' I Road

Marlborough M'" 01752

I need 10 OUy a fl)ld.<wef crank-up to",..
ec Inall ean ge' my ratafY anlenna on file
ai._Any I'Ielp1

G-ve Sli. I<M1W
649 Oaklll'OOd 0<tM

GIa'lonbury CT 05033
(203) 6334334

I would like informal iOll on t>ow 10 mod­
,ty an lCOM 1C27H 10 'ecei... s;gnal oul­
,ide of l he normally 2-met.. band.

Stanley Si.... WAJOG A
15703 e..dlonll)rl.,.

La..... MD 201'07

I l!aye "'""'Y i_ 01 13 Maoaz;"" f.om
lhe U' Sf mon'h to file ",esen' and would
' ike 10 sell them for a .ea!M)flable price

Jo . eph SI.olin
21 Ellen Siree,

N_alk CT 06851

I need In fo.matlon on hOw to mcreaee
the memory-scan .ate of the Kenwood TW­
40XlA ' .anscei_ . Also. I'd like 10 know
how Co ope.ate l rom 1!1O-160 and 450-460
MHz without losing the 11()1fT1812m and 70­
em segmenf• .

ctIa"," 1<...., WB2EDV
RD a2 Bo. 63 EImIll'OOd ..._

MaYfll1e N Y 1.751

RAOIOKrT
BOX 411 S
G..-ills. NH....
.'71-1033
1tII. l81691

1985-86
CATALOG

so<

FULL COLOR QSl!s
., economy prices'

Must provide color print or slide
and sketch of layout.

20¢ per card-Minimum order 1000
Also 1 & 2 color cards af /oN prices
VALLEY PRESS (206-845·9549)

Ask tor Dennis. KR70
2Q7 West Stewart, Puyallup. WA 98371

TI'""","'_Z'" yo_IlION,

'''''-'-· ' '''00 ...._._
, _--._._......_ _-....--,_ -.._ , _,'...._.. ""

Complete Kit.. ~.
r .' $134.95• - -• piUS $3.00• •• .. shipping and• handling

RECEIVE OSCAR 10 TELEMETRY

PSK DEMDDULATOR-
decodes satell ite's housekeeping status
reports , environmental data collected and
plain text bulletins

/NPUT-
audio output of SSB receiver or casselle player.
OUTPUT-
RS232 compat ible serial bit stream at 1200 baud.

MAGNET MOUNTS
For HT owners operat ing Inside a veh icle and want­

ing increased TIR range, RF PRODUCTS has the Jow
cost solution.

Remove your BNG antenna from the HT and mount
on the RF PRODUCTS BNG magnet mount. Install the
magnet mount on the rool top and connect the BNG
co-ax connecter.

The magnet moun t (part no. 199445) has 10 foot of
small (5f.l21 co-ax with BNC cc nector attached.
PRICE $15.95 1.4.0 . or cashiers ck., via UPS gnd. Fla.
residen ts add 5% tax . lor air UPS add $3.25

The RF PRODUCTS Magnet Mounts are one of the few mounts avai lable that can be repaired
should the co-ax cable be damaged. The large surface area capacitance disc provides proper
ground plane coupl ing for 114 and 518 wavelength VHF and UHF ant ennas.
MODELS AVAILABLE WITH THE FOLLOWING CONNECTORS & CQ-AX TYPES.
ANTENNA CONNECTORS: BNC, TNG. 1 t l8 · (MOT.), 511&.24 STUD, 318-24 SOCKET.
CQ-AX CABLE: RG·l22/U, RG-58AIU. minl8X.
TRANSCEIVER CONNECTORS: BNC, TNC, PL-259, type N.

RF PRODUCTS
P.O. Box 33, Roc/fledge. FL32955, U.S.A. 1305) 631 ·0775

ATT"'N T 'ON T1M"'XfS,NCLA.FI useFls

__ IOf'TW..RE
. .0. eo. __

..-... ... Ml..

rs ilOOly.RIIION
' ~" ""-­· h '''' .... ...-..._

.,""""- ­._--­.,...-..--._•. -­._ ...,,_ .. ....._.. ...

_ .. eo- T.__ ..._ ...... TUQIII_ T. 'OIIOiTS '....
ZX" eo-_........ _ •__.,... .. rtI
..._ . /K) lX __ IW_D ..."" ~

""'" , _ 00 <.1'__

,-------,-...-----4 UP YOUR ERP 0---,

TEST EQUIPMENT
RE-CONDITIONED AND

LAB CALIBRATED
URM-25 SIGNAL GENERATQfl , 10 KHZ TO 50 MHZ
AMICW MOOULATION, 400 &. 1 KHZ, RF OUTPUT
0-2V OR o-rv PRECISION 50 OHM STOP ATIEN·
lJATOR, SMALL PORTABLE UNIT $24500
URM-26 SIGNAL GENERATOR 4 MHZ TO 405 MHZ
CALIBRATED OUTPUT 0 TO 2'1. MODULATION 4001
1000 HZ . CALIBRATED OUTPUT ATTEN UATDR .
SMAlL PORTABLE UNIT 24$.00
HPWSA SIGNAL GENERATOfl. 50 KHZ TO 66 Mt-IZ ,
RF OUTPUT 0 1 TO ':1'J IN 50 OHYS. CRYSTAl CAl·
IBRATOR, 4/XY1()((1 HZ MODUlATION 37$00
HHOllC SIGNAl GENERATOR, 10 MHZ 10 48CI MHZ,
o 1 MV TO 1V RF OUTPUT INTO 50 OHYS, AINCW
OR P\ASE MOOULAOClN CALIBRATED
AmNUATOR 34$00
TS-510l\l SIGNAl GENERATOR. 10 MHZ TO .20
MHZ. AMICW OR PULSE EMISSION OUTPUT VOLT·
AGE 0 TO 51,1. CALIBRATED AmNlJATOR, 400'1()((1
HZ MODULATION 2% 00
HPS1. ... SIGNAL GENERATOR 900 TO 2l(JO MHZ 0 5
MV TO 1V INTO!i(l OHMS, INTERNAL OR EXTERNAL
PULSf: OR fM MODULATION CALIBRATED
OUTPUT. 34500
HP6I6'" SIGNAL GENERATOR 1 8 GHZ 10 4 2 GHZ
CALIBRATED OUTPUT 0 1 MW TO 1V INTO 50 OHMS
INTERNAL, EXTERNAL PULSE OR FM
MODULATION 37500
HP816B SIGNAL GENERAT0FI3.8 GHZ TO 7.6 GHZ
o I MV TO tv INTO 50 OHMS. CALIBRATED OUTPUT.
INTERNAl . EXTERNAl. PULSf: fM AND SQUARE
WIWE MODULATION 37$00
HP620... SIGNAL GENERATOR 7 GHZ TO l' GHZ
CAlJBRATED OUTPUT 0 1 MV TO IV INTO 50 OHM
INTERNAL. EXTERNAl. PULSE AN{) FI,l
MODUlAT1ON 45000
SG-"7/lJftM-52 SIGN.AL GENERATOR 38 GHZ TO
76 GHZ. 0 1 MV TO IV INTO 50 QHI,l CALIBRATED
OUTPUT. INTERNAl. EXTERNAL Pt.A.SE FI,l AND
SOUAflE WAVE lMXlULAT10N "",,-ITAIlY VERSION
OF HP.(;l 88 325 00
SG-13JU AIRCRAFT VOR!ILS SIGNAL GENERATOR
RANGE lOB MHZ THRU 135 9 MHZ AND 329 9 TO
335 MHZ, OUTPUT SIGNAL INCWOE VOR. LOC
AND GLiDESLOPE AND 1()((1 CPS. SAME AS COL·
LlNS 479T'2, OPERATES FROM 28 VDC AT 3'h AMPS
BENCH POWER SUPPLY OR A.1ACRAFT BATIERY
IDEAL FOR AIRCRAFT RADIO REPAIR 28500
JERROLD 900A SWEEP GENERATOR. RANGE 0 s
TO 1200 MHZ. 05 TO 400 MHZ SWEEP WIDTH,
OUTPUT IS FLAT .!>OB TO 800 MHZ. 1.500 TO 1200
MHZ BUILT-IN RF DETECTOR 325 00
HP655181651B SP£CTRUM ANALYZER AND [)IS.

PLAY SECTION, FREO RANGE 10 I MHZ TO 12 GHZ
TYPE N cor..xlAL INPUT. WITH EKTRA .....AVEGUIOE
MIXERS RANGE CAN GO TO 40 GHZ. TEN CAlJ.
BRATED SP£CTI'lUM WIDTHS 100 KHZ TO 2 GHZ
SENSfTMTY uP TO - 100 08M 1.65000

WE ACaPT VISA. MIC. OR CHECK. ADO SHIP·
PING. WE SHIP 8£5T WAY_SATlSfACTION GUAR­
ANT£ED. IMMEOl...re SHIPMENT. PMONE 8IU.
SLEP 704-524-751' .

8LEP ELECTRONIC8 f~co

HIG!'iW"'Y 441
OTTO, NORTH CAROLINA 26163
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• SENSITIVITYSECONDTO NONE;0 .1 5 uV(VHF), 0.2uV(UHF) TYP.
• SELECTIVITYTHAT CANT BE BEAT! BOTH 8 POLEXTAL FILTER

&CERAMICFILTER FOR > 100dBAT :t 12KHZ. HElICALRESON·
ATOR FRONT ENOSTO FIGHT DESENSE& INTERMOD.

• OTHER GREAT RECEIVER FEATURES: FLUTTER·PR OOF
SQUELCH, AFC TO COMPENSATE FOR OFF·FREQ TRANSMIT·
TERS,SEPARATELOCALSPEAKERAMPLIFIER & CONTROL

• CLEAN, EASYTUNETRANSMITIER; UPT0 20WATTSOUT(UPTO
rowWITH OPTIONAL PAl.

• R144JR220 FM RCVRS for 2M or 220 MHz. 0.15uV ~ ­
sens.;8 pole xtal filter & ceramic filter in H, helical ! . , "­
resonator front end for exceptional selectivity, ,if!; /0 I .~ p"
> 100dBat '" 12kHz,bestevauebretoday.Fjut- ""\ '" , ~ •. (J '~

ter-proot squelch AFC tracks drifting xmtrs. .~~. IIJ':'k -"
xter oven avail. K it only $138 / '"~ • • ~~. ....

• R451 FM RCVR Same but for uhf. Tuned '~fl' I j, Q;
line front eno.o.a uV sens. Kit only $138.

• R76 FM RCVR for tOM, 6M, 2M, or 22Q. As above,
but wlo AfC or hel. res. Kits only $118. Also avail wl4 pole filter, only $981ki l.

• R110 VHF AM RECEIVER kit for VHF ai rcra lt ,;~

or ham ba nds or Space Sh uttle. Only$98. fuUft
• 1 S1 VHFFM EXCITERfor 10M,6M,2M, or k~~(: 4

220 MHz.2Wallsconlinuous, uotcaw ~i.l'-..c." ..c=.

intermi ttent. $68Iki t. ~~ L

• T451 UHF FM EXCITER 2t0 3Watls. Kit only$78. ~_~

Xtal oven avail. "<c;

• VHF & UHF LINEAR AMPLI FIERS. For either FM or SSB. Power levels
from 10 to 45Walls to go with exciters & xmtg converters. Several models.
Kils from S78.

NOW- FCC TYPE·ACCEPTED TRANSMITTERS & RECEIVERS AVAILA BLE
FOR HIGH-BAND & UHF. CALL FOR DETAILS.

HIGH QUALITY XMTR & RCVR MODULES FOR
REPEATERS, LINKS, TELEMETRY, ETC.'

THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE
PERFORMANCE FEATURES

(AND GliffS THEM TO YOU AS STANDARD EQUIPMENT/)

Band Kit Wired

10M.6M. •

2M,220 $680 $880

I
•

•
440 $780 $980

•
FEATURES:

,

• RECEIVING CONVERTERS LOW-NOISE PREAMPS • ACCESSORIES

SCANNERCONVERTERS Copy 806MHzbandonany scan­
ne'.WlredltesledONLY $8El.

Models loco_erev9ry practical rt & It (angeto lislen lo SSB,

FM.ATV.etc. NF _ 2dBor less

VHF & UHF LINEAR AMPLIFIERS. Use with above.
Power levels from 10 to 45 Walls. Several models.
kits from $78.

• MO·202 FSK DATA MODULATOR. Run up
to 1200baud digital or packet radio sig·
nars through any FM transmitter. Auto­
mat ically keys transmitter and provides
handshakes. 12oof2200 Hz tones. Kit only
$45.

• DE·202 FSK DATA DEMODULATOR. Use
with any FM receiver to detect packet ra­
dio orotherd ig ital data in " 202" modem
format. Provides audio condit ioning and
handshakes. Kit only $38.

• COR-2 KITWith aud io mixer, local
speaker amplifier, tail & time-out timers.
On ly$38.

• COR·3 KIT as above, but with "courtesy
beep" . Only $58.

• CWID KITS 158bits,easily fie ld program­
mable, clean audio. Kit on ly $68.

• A16 RF TIGHT BOX Deep drawn alum.
case with t ight cover and no seams.
7 x 8 x 2 inches. Designed especially for
repeaters.$20.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
toucntonese,e.g., repeater and auto­
patch .Use with main or aux. receiver or
with Autopatch. Only $90

• AUTOPATCH KITS. Provide repeater auto­
patch, reverse patch ,phone line remote
control o f repeater, secondary con trol via
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

• SIMPLEX AUTOPATCH. Use with your FM
transceiver. System includes DTMF &Au·
topatch modules above and new Timing
module to provide simplex autopatch and
reverse autopatch. Complete patch sys­
tem only $2oolkit. Call or write for details.

Price

$49
$49
$59
$54
$64

Tuning Range

143-1 50 MHz
213-233 MHz
420-450 MHz
15(}.1 74MHz
450-470 MHz

15:1. e ~ Hamtronics Breaks
UJ (~ i the Price Barrier!

t:;"",,~j ! *
. e ! "y,

""'=~'"'~# ' =-' No Need to Pay sao to $1 25
1~~_"A. _,' for a GaAs FET Pream p.

FEATURES,
• Very l ow Noise: 0.7 dB VHF, 0.8 dB UHF
• High Gain: 18 to 28dB, Depending on Freq.
• Wide Dynamic Range for Overload Resistance
• latest Dual-gate GaAs FET, Very Stable

MODEL TUNES RANGE PRICE

LNG-28 26-30 MHz $49
LNG-SO 46-56 MHz $49
LNG·144 137·1SO MHz $49
LNG-160 150-172 MHz $49
LNG·220 210·230 MHz $49
LNG·432 400-470 MHz $49
LNG-BOO 800·960 MHz $49

Model

HRA·144
H RA~220

HRA-432
HRA-{ )
HRA-{ )

Low-norse preamps with
he l i ca l reso nato rs re­
d uce i n t ermod and
cross-band interference
in crit ical appli cations.
12dB gain.

~~

se.~
1"_141l

~"
51.25

-­....
1~ · 1 48

~~

1~_ 1 41l

ze-so
~~

27_2H
ee-so
~"
~~

1~_ 1 .w

1~ _ 141l

so.s,
za-eo

~­I...,.., 11oo"11"

ze-aa
eo-sa
~"1"_106

145- 1.7

1"-'''.'
14&-141l
1" _148
=m
= m
m~=

=m
W -Z'.

=~~

~"'-132_05
=~~

="

28-30 = --4301
28-30 05_..,7
50---5<1 oI32-.oJll
51.25 -139.25

1"_141l = -.oJll.

•Add$20'or 2M ",po'

$5'
$49
$75

'49
'39
'69

For UHF,
Model XV4
Kit $99
Wired $169

ForVHF,
Model XV2
Kit $79
Wired $149
(Spec ify band)

VHF MODELS

Kit with Case
less Case
Wired

UHF MODELS

Kit with Case
Less Case
Wired

For SS6. CWoATV. FM. etc. Why pay big bucks lor a mulli
mode rig toreach band? Can be linked with recelveconv.m­
ers tortranscei....,. 2 Wall s output vhl. 1Watt Uhf.

heite. Antenna
Input Ra"ll" Output

2l>,» '~_106

28-29 145- 146
28-30 50---52

"ZI-2t.. 1..· 1....
28-30 22O-m'
~ 22O-Zl.

1"_'46 50-52
50---501 1" _'48

1"- 1"6 28_:Jl



John J. Meshna Jr., Inc.
P. O. Box62 19A11ertanSt £ Lynn, M1. 01904 Tel: (617) 595-2275

•
.-

Green phosphor CRT

+5, +12, -1 2VDC Supply I
12VDC Supply ~ ..,t

\~ .:
-:I
1;:

$50.00COMPUTER TERMINAL BUILDING BLOCK
This is a grea t beginning for a computer terminal. It is a brand new , Panasonic, 9"
TTL input monitor complete with its own self-contained, switching p ower supply,
and a rumoveable [f'our screws) triple output power su pply. The whole assembly
runs on 1 15 /23 0 V,50/50 Hz. Now for some specifics: 9" green phosphor, TTL
input monitor, attached regulated 12VDC, i .SA power supply used exclusively to
run the moni tor and an attached triple output switch ing power supply with outputs
of5 VDC @3.5A,+12VDC@500ma,and -12VDC @500ma . The assembly has
mounting feet and shou ld be a snap to make a case for. Comes with hook up data.
New, factory boxed. We are offering this to you 4 ways:

• COMPLETE SET-UP AS SHOWN, including monitor, low voltage supply and
triple output supply. SP L-116-38, 14 Lbs., S50.00, 5 /S225.00

• TRIPLE OUTPUT SUPPLY ONLY, SPL-1l7-38, 3 Lbs. $15 .00

• 9 " MO NIT O R ONLY. (you supply low voltage inpu t ) SPL-114-38, 10 Lbs. S 25.00

• 9" MONiTOR W/LOW VOLTAGE SUPPLY ONLY, SPL-1l5-38, 12 L bs. $40.00

SEAGATE TECHNOLOGY ST 506 5'1<" HARD DRIVES
The Seagate Technology ST 506 hard disc drive utilizes proven Winchester teacnology for
reliable storage of up to 5 megabytes of formatted data. Some features of this very popu­
lar drive are: 5 megabit/second data transfer rate, simple floppy like interface, high speed
band actuator & stepper head positioning, requires only +5 & +12 vdc, and same physical
size and mounting paramters as a mini floppy drive. This Shugart compatible drive is the
same as used on many home personal computers. Each drive is checked out prior to ship­
ment. Comes with data . Only a few on hand, so order early.
Shog. wt. 8lb. ST·506 S2i?e.66 REDUCED! now only $175.00

TI 99/4A Owners: We are in the process of developing a Winchester Hard Drive
subsystem for the Texas Instruments 99/4A. Please call or send SASE for further info.

1/2 Height 1 MEGabyte Disc Drives
Here we go with another blockbuster buy on disc drives which should
make the competion's head spin! We are offerin g brand new, 1\1itsubishi
no. 4853 , 112 height, 1 megabyte, mini floppy disc drives. These drives
are beautiful. They are fully Shugart 34 pin compatible. All are double
side, double Jensi ty, 80 tracks per side u nits. Each runs on +5vdc, .5 A Use wifl •
and +12vdc,.7 A. J ust the drives to use with your IBM, Sanyo or other· IBM
computer. Each order will come w it h schematics and pin out data . • RADI O SHACK
SPL-85C-35 5175 .00 each SI75.00 each, 2 /$325.00, 5 /S725.00 " HEATH
New. 75 watt power supply. +5vdc 5.5amps. +12vdc 4arnps, -12vdc .3amps • XERO X
115/230 input. Made by GI, fu lly onclosed, with schemat ic. • SANVO
Shpg. wt. 41b. PS-10 $50.00

HIGH POWER SURVEILLANCE IR SCOPE T his Infra·Red scope was designed specifically for long range surveillance
use. The built-in, totally invisible, 50 watt halogen lamp IR source is
coupled with a premium grade type 6032 image converter tube, 265mm
f4 .2 lens, and 16 power military spec., color corrected eyepiece make
this an id eal unit for viewing of clandestine activities or animals. The
scope is capable of detection at more than 300 feet, recognition at
300 fee t and positive facial identification at 150 feet. It runs on
12 V DC which makes it ideal for mobile use. It comes with a remove­
a?le hand grip which allows for tripod mounting, 2 power cords for
cigarette ligh te r or battery te rm inals , instructions and a 90 dav
warranty. Listed below are accessories which make this a veev
versatile instrument. The scope and accessories are new and ~aran.
teed functio nal. Net wt. 5-1 /4 Lbs.
I R Scope part no. ELD Shpg. W1. 7 Lbs. S 73 5 .00 ea.

MALE "T" f1.6 CAMERA DAPTER for SlR cameras
Shpg. Wt. 1 lb. 5129.00

MALE "C" to FEMALE "T" ADAPTER for CCTV. requ ires use
of above male "T" fl.6 adapter. Shpg. Wt. 1 Lb. 529.95

ACCESSORIE S: :-:::;-::::---:---:-- ::::- ::::---:,..,-- --::c:-c:------------------ - --------
12 VOC GE LL BATTE RV for above. Shpg. Wt. 6 Lbs. $35.00

BIOCULAR EYEPIECE which can be used in place of the standard
eyepiece. This allows the scene being produced by the IR viewer
to be seen by the operator up to 4 ft. away. 2 Lbs. $89.95

Free 72 page catalogue available or send $1.00 for 'tst
class service to P. O. Box 62 E. Lynn. Ma. 01904.
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section, the transmitter section, or th e
combined transceiver. The three modes
offer comple te o ffset tuning flex ibility fOl
all needs, fine tuning interfering signa ls Or
chas ing OX, The two 'anges are )( 500 HZ
0' )( 4 kHz.

The Omni-G also Offers new ease in
using the seven response curves of Its op­
t imized bandwidth capability. New switch·
ing is provided for se~tlng Ihe standard
2,4·kHz 8-pole SSB filter, the optional 1.8­
kHz 8-pole SSB fi lter, the optional 25Q.Hz
Or 500-Hz 8-pole CW fil ters, cascading
them for 16 poles of f il tering 0' putting
them in the signal path along with 450­
and 150-Hl acti ve aud io fi lters,

New "hang" agc to r smoothe' operation
and a standard equipment noise-blanker

(2-pole monolithic crystal filter) a re other
new features.

In add ition to some interesting new per­
formance features, Ten·Tec's new Omnl
Series C transceiver Is one 01 the firsl am·
ateur transceivers to have capabi lity fo r
all nin" HF bands.

The Omni·C cove's all amateur bands
from 160 through 10 meters. CrystalS are
included for seven o f the n ine bands (crys­
tals fo r the 18- and 24.5-MHz bands will be
ready when the bands are),

A no t he' unique ne w feature 01 the
Omni·C Is its three·mode, twa-range ollset
tuning capability. II's the fI,st to offer a

choice of Offset tuning for the recei ver

lfH5- VHF EnginH ring CW iD kif.

lfJBO- Ten-Tec's Omni-C I,ansceiver.

1960

TEN·TEC OFFERS NEW THIRD
GENERATION OF THEIR

POPULAR " OMNI"
TRANSCEIVER

This new CW 10 Irom VHF Eng ineering
presen ts a price b reakthrough tor the am­
ateu,. The kit pr ice ,s $39.95, p lus postage.
Sullicient d iodes are included to permi t
programming of virtually all repeat er ca liS.
Programming is accomplished in an easy
manner by soldering diodes directly to the
matrix board. Diodes are placed on the
boa'd In a stralght·line fashion using th ree
diodes tor a dash, one diode for a dot, and
no diodes fo' a space. Programmed ca lls
may be chan9ed at wil l mere ly by rear­
ranging d iodes on the board Add it ional
flex ibility is provided since the unit may
be programmed In either CW or RTTY
code - thus this IDer may be used fOl au­
tomatlc identification of any RTTY station.

The CW 10 is also availab le wired and
tested fOf $49.95, plus postage,

A CW 10 kit fo r commercia l or amateur
repeal ers has lust been announced by
VHF Eng ine eri ng o f Binghamton, New
Vorl< The CW ID kit consists of high·grade
componen ts , drilled epoxy-qraes clr<:uit

boa'd, p'ogramm lng diodes, and can be
bu ilt in approximately one evening by arn­
al eurs with nominal building experience .

1975

VHF ENGINEERING
CW ID KIT

HIlQ- The Big Signal W2AU b.1lun,

ther 1: 1 or 4:1 con version ranoe, an d
boasts a lUll k i lowatt (the Cali fornia k ind)
capabilily, buil t-In lightning arrester, and a
bandwidth 01 3 to 40 MHz. Manufac tured
an d dist ri buted b y Unad illa Radiation

Products.

EW PRODUCTS

The new Lafayette HA·500 ham·band re­
cejver lunes the ll(). through e-meter ama·
leur bands In six tuning ranges. n'e a 10­
lube double-<:onverslon superheterodyne.
Among Its features are tuned rl and fi rs t
mi xers, two mechanical fi llers, product
dete<:l1on, "always·on" oscillator lilament,
built·in l00·kHz cal ibra tor, illuminated
sllde·rule dial , S·meter, aulOmalically
switched agc 101AM Or SSB, and less than
l ·~V sensi!iv ity. Size: 15· W )( 7V. · H )(

10' O. Price Is $149.95.

196.
lAFAY ETIE

HA-SOO
HAM RECEIVER

lOO2-World Radio Lab's OS8-1OO.

II is encouraging lllat World has been
ellCourag&d by Ihe reaction of their DSB·
100 to come out with a new double-sidll'­
band rig which co,ers all bands tro m 80
through 10 meters. This one, the 58·175,
sells for under $100! It runs 100 Walts AM
and 175 Watl s CWo The cathode-grid block
keying gl ,as a nice clean CW signal. Th is
small unit will be popula r tor mobile work,
too. since it is small and doesn't ,equife
any d ltficu lt bias vallsges. Send lor info to
WRL, Council Blulls, Iowa, and mention
that you read somewhere about II, you
think.

1962

WORLD 58·175

The Big SignalW2AIJ balun comes in ei ·

1966-Lalayefte's ne w HA ·500 rooeiver,

1970
HI·POWER BALUN

1985

tcou« IC-R7(){)() rec" iv"'.

ICOM IC-R7000
ICOM has announced a new coounu­

ous-coverage rece ive,. The IC-R7000 will
leceive A M, FM, and SSB signals from
25-2000 MHz, including aircraft and ma­
rine commun ications, government agen·

cies, emergency services, tetevtston , and
of course amateur·radio VHF/UHF activ ity.
Other fea tures include 99 memory chan­
nels, direct keyboard entry of frequencies,
several scanning modes wit h an adjust·
able scann ing sp....d, narrOw and wide fil ·
tars, live tuning speeds, an optional
in fra red remote-control unit, and an cp­
t ional voice synthesize,.

Complete Information about the IC·
A7000 Is avail able from ICOM America.

Inc., 23M 1161h Avenue NE, PO Box e­
90029, Belle vue WA 98009-9029,

CENTURION EAR COM
Centurion International, Inc., has ec­

qulred the Ear Com line of communica·
tions devices lrom lilar Sie<;jler.

Ear Com is a miniature earpie<:e t-eoe­
ducel that permits the wearer to send afld
receive voice messages th rough a rad io
set or intercom system in h igh-ambi ent·
no ise env ironments, The Ear Com pe,mlts
hands·tree communication, an Important
leature In haza rdous occupati ons such as
la w enlorcement, fire fighting, and Indus­
trial machinery operation. It can be used
while wearing protec tive clothing such as
a gas mask or a hearing protector.
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Cen/l)rlon 'S Ear Com communications sys tem Novic e s tudy paCkage by Radio School.

The complete Ea' Com system consists
of the "a,piece. control module, and an in·
te,lace cable which co nnects the control
module to a radio or inlercom cnn. The
Ear Com p icks up voice s ig nals through
the us,," s oto la ryngeal t ract, amp lif ies
and rutees the signals, and sends them 10
the radio or intercom. Received messages
are routed through the conlrol module to
lhe eafp illCe.

For mOre information abou t Eat Com,
con tac t Centurion Interna tional, Inc., PO
Box 82846, LinColn NE 68501. Alln: Sales
Deparrment; (BOOf228' 4563 Of in Nebra Ska
(402;'487·44fJ1.

WINNER'S EDGE
CONTEST SOFTWARE

Winner's Edge Software has announced
The Contester, a fUll y-integrated program
paCkage lor the amateur-rad io conteste r_

The Contester manages all 01 the contest

pape rwo rl<., keep ing t,ack 01 up to 3.000
contacts on up loB bands, including a fast
dupe-checking a lgor i thm . Th e program
will t ransmit pre·programmed messages
and , ea l·t i me te xt in 5-50-wpm Mo rse
code,

The Con tester is ava iiable lor the Radio
Shac k Mod el 100, the Commodore 64, and
the Commodore 126, For more Informa­
tion, write Winner's Edge Soffware. 2003
Saffuen Place, Resfon VA 22091,

RADIO SCHOOL'S
NOVICE STUDY PACKAGE

Gordon West at Radio SChool has pu t
together a comprehensi ve study package
lor the prospect ive Nov ice_The mater ia l,
collec ti ve ly ca lled "The Complele Nov·
ice," includes, lour s te reo code- learning
cassettes in a vinyl holder, two Novice the­
ory tapes in a holder, the ARRL's TUlle III
the World study book, the A RAL's FCC

Rule Book, a brass telegraph key, a so lid­
state code·prac tice oscill ator and batte ry,
200 Novice test quest ions. an FCC Form
610, a list of Volunteer Exam iner Coordi ­
nators, a con f idential w ri tt en examina·
tion , and ten 5-wpm code tests_

Further inl ormation is ava iiab le from
Radio School. Inc.• 1414 College Drive,

I Cos ta Mesa CA 92626,

BEL·TEK CMOS
KEYER KIT

Bel-Tek ha s introduced an inexpens ive
keyer kit incorporati ng stat....or-tee-an cir·
cuit ry and lo w-power CMOS dig ital int ....
graled c ircui ts, The keyer provides jam­
prool spac ing and can be operated at any
Speed between 5 and 50 wpm. The built ·in
BOO-Hz sidetone has an ad justab le vo lume
control. A high-voltage ke ying transistor
re liab ly switches loads 01 up to 250 mA

,JI.._. - -.•
=! ~~ "'.llt
- - - - , ~ I

Bel·Tek's CMOS keyer k il_

and is compati ble with gri d·block. cath­
ode. alld souc-etete inputs,

The CMOS keyer k it includes a 2.3 " x
3_5 " prin ted c irc ui t board and a ll ot the
components necessary to build the unit

Fo! complete deta ilS, write BaJ·Tek, PO
Box 125, Beloit WI 535 11.

'"$1_59
t OIS3,89
101$5_89

SI,T9'".31$1.00
10lSI.99

$2.95
$1_79

101$2,15
5300
S1.25
s U S
$300

$4_95
$1_551 f t.

Call (305) 893·3924

Ground ing strap. t>ea>'Y duty tubular braid
3116 in . tinned copp." _IOC:I fl.
318 in. t inned copper, , . JOeIII.

RG8U-20h ,PL-25g ea end
RG214U dbl s,l,.er sh,eld,~onrn

CONNECTORS MA DE IN USA
Arl1pnen o ' PI 259
PL-259 Tel lonlSr l" er
PL-259 pusn-on adaprer snell
Pl-2S9 II. SO 239
DQuble Male Connec'o'
PL·258 Double Female ConneClo'
I I t pat en cord ..... IRe A type piugs each end
Reducer UG-175 or t76
UG2551PL-259 to BNCI
Elbow IM359)
F59A l TV type)
UG 210IU Arnpneno i Type N Male lor RGe
BN C UG88CIU. ma le
3116 Inch M,.e Plu'l lor COllins et c
UG273 BNC to Pl -259

FREE CATALOG
COD add $2_00_ FLA. Ru_add 5% Sal..s Tax

LOW LOSS FO AM DIELECTRIC
RG8X 95% sh ield . ." "' " .._.. S14.95/100 II. Of 17c/t!,
RG591U 70% copper braid ,,9¢II,-
RGBU 60% sn,eld 18cJtl.
AG58U 80% Shiel d 07c/1t_
RG58U % % sh ield 10C:11t.
RGS9U tOO % fo,1sh leid, TV Iy pe .._ 1OCIlt.
RG8U 97% Sh ield 11 ga.leQu" Beloen 82141 31c/ft.
Heavy Duty Rotor Cable 2-t6 Ga. 6-18 ga 36c1ft,
Rot or Cable B-con 2·18 ga_6-22 ga 19cm Orde,. unde r $30.00 aOd $2 00

Connectors-shipping 10% add'l, $3.00 minimum

Cable-Shipping $3.00 per 100 fl .
12240 NE 14th Ave., Dept. 73 , No. Miami, Fl 331 61

_~NEMAL ELECTRONICS~I­
~v'/l :.t COAXIAL CABLE SALE

,, ;;<'1 !l.x\<; lz'~w/I: r ,
~ .~o('o . ~. " I /J
- _ "' .4\<; '"'~, .<,"
-$....~\<; eC\V e ~ ~ <:

.-7.. '':R . s~~ ~\« ~
~.?h1 VA IN,/; s~\~ . N\.'

V " '-71, . 'NI'/'Vf!'- 'A; \\
POLYETHYLENE DIELECTRIC

RG591U mil spec 96 % shield 14¢iTt_
RG21J noncon tarn onalong %% sne rlO m,1 spec 36c11l.
AG174JU m,1spec. 96 '10 se.erc 10C:11t,
RG t 1U 96 % sn.etc. 75-ohm m. 1spec 2SC1tl.
AG8U 96% sh lelO, m il spec $29.9 $1100 It, 0< 31cllt.
RG6AIU do uhle sh l('l d_ 75-ohm 2!>c1fl.
RG58AU stranOed mil spec 12c/fl.
RGse m il spec. 96% sh'el d 11c/ft

RMlA • 2.3
;;: Single Stage. Low Noise

Gas Fet Amplifier
S60.00

P"ce 'ncludes Sh,pp.ng and Insurance when paid by
cheCk or money order Charge Or C.O.D o'O"rs.
F.O.B.. B,oo. held , MO

W"te for P"ceIDel.very for any heQuency from 1 to 6
GHz. Aiso VCO's, Signa l Generators , Deteclors. At·
lenlla1ors, FrltelS, M" ers, an(! Conve,ters

MICROWAVE EQUIPMENT

Opl<mum Transis tor No'se F,gu re less than 5 dB,
A.,ocraled Gam Greater Than t5dB al 2.3 GHz
SourceiLoad musl be 50± 10 ohm Non-ReacH"e
SMA Connectors ReQuires ± 5VDC Power Wl1 h
- 5VDC p<esem when + 5Vnc appi,ed Power Su p­
ply and SeQuencmg ISnOI supplieO. Zener Prolecloon
uoeeeicsee On 2" , 2"' PC Board

MULTI-BAND SLOPERS

ROENSCH MICROWAVE
R.R. 1. Box 156B,
BROOKFIELO, MISSOURI 64628

. l SO · DIPOlES 6 l , \il'.C S
O...., d"';; 0'''''''';''''';'' or i'i·..;;m-~n.iWO<- ;. No"",, _

10, '''booda.o-s,o..u '''.0'''' ""'om"" "00"' '''''''"'' ' '''''''_ .w~· CO" ,••• . >0........ ' • e-••", . lJ!l,lY ASS."!Bqg
' 0 , ..... _ " ..d oon,.. "._,."".bood . U .. ,. ;.'"' " . V. "'"'' .'. '''• .Com."" ,,,".""",,,,,, .You' ....""• ••••<, .,,,.o,eo
......c SLOf.EA'160.00 40 30,0< 20M 6O ,,;on., I 4......
, •. -',", 00 00" .0 " .. J ., ,.
2 " -00. 4"" 40"" I OS ..
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1· .. ' 0,'''''' "'''. '' '" "
'· .....0 .f\lC.-•.V.~ "'I'Ol.- """"•• 'O.. • ~ S OS .....
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BOX aea s Mr. 01l 0 S PI (;1. ' L "OOS"
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Prollle

As I slated w hen thiS column began, I'd

li ke 10 hear f rom yo u ! Aboul you, station,
Ope,al ing habits , anlennas (including

rncee f6·yagi arrays'), and a n y l h i ng

you've tluilt . Send along picfu ,es if you

can' Black and w hite are t>es t , bu l I c an

work f ro m slides or color pllnts if I need
10, Make sure thai yo ur sh01S are c lear and

sharp.

This monlh, our teetcre is on Ivars Lauz­

urns KC2 PX o f Be lle Mead , New Jersey,

Ivars has been acuve for twenty ·f ive ye ars

and is a real VH FIUH F enthu siasl ! Refer
10 the pnctos and yo u' ll see what I mean,

Photo A ShOWS his OTH w ilh its tw in 4().

teet lowers ot Rohn 25 supporl ing lIle fol-

Ihem lak" pride in lheir master craUs man·

shIp when labricaling such arrays. Bul all

face the same problem of gain V5. in5e,­

tion losses. The other t>enetils of suCh bi o
arrays ar" nOl 10Sl, how ever. Vou Sl i ll have

narrow t>eamwid lhs, small apen ures , high

fo rw ard Oain , and poss ib le lawsuits from

your neighbo's (who 'egard all EM E fans

wil h a certain suspicion!l·

Yo u could spend a few more dollars aM

use a pow ef -amplifi"rlpr" amplifier combl·

nation to effect more s yslem gain w hi le

'educing fhe s ize of your arra y 10 a more

manageable sy stem. In facl, mOSl s"riOU5
VHF and UHF ope,ators ha.e seUlw On

the fou'-bay (four-ya g l) aystem as l he
most practical and oconomical . Such ar·

rays offer a system ga in of t>el ween 18
and n dB typica ll y. The money saved on
l he e. l ra an tennas c an be put into a me­

(l ium 'power ampl i fi er and preamplihef, as
well as lowe r-loss fewline.

As I slaled ea rlie r, spacing is a lso para·

mount. The ,u le of lhumb for most anlen·

nas is half l he boom lenglh in vert ic al

spacing. W ilh some o f Ih" new "monster"
iong·tloom anlennas from K LM , ccee­
craft and To nna, spac ing may be up to a

full wa. elength Or more. The an tenna man­
ufacturers w ill usua lly be quile happy 10

advise yo u on Ihe crcpee spacing fo' wh al

yo u mighl ha.e In miM.
Al ways use Ihe 0051 gr ade o f sen coa x

yo u Can for phasing lines. Times FM·6,

Belden 6214 or 9913, and Sa.ton 8285

come 10 m ind 'eadily. M ake sure all of Ihe

lines are as close 10 tIeing idenlicai in

I"nglh as yo u can make th em _ o therwi se,

you'll have phasing problems and s ignat
cancellalion. Use lhe test lyp,,·N coeeec­
tore you can, as UH F conne<:tors will sig­

ni ficanliy inc'ease i nsertion 10Sg (fo r

e.ample, how about 1.5 dB in one UHF

connector al 1296 MHz ' ). The exIra time

spenl here w i l l result in many more en joy,

able ho urs o perating a flU" high-perfor­

mance ante nna sys lem, and some dey yo u

jusl migh t snag thaI fare g rid you 've only

dreamed aboul !

PhOfO C, Tom Waldron KQ3R behind Ihe
counter et fhe VHF Shop,

•..•

Bul before you b Uy sl.leen yagis, you

need a few Olher Ih ings. like f i.e tou,·way

power di viders . And twen fy separate phas·

IIlg l ines. NOI 10 menlwn a en ot ,oom 10
put Ihe w hole th ing up In. And II wouldn' t

be a bad idea to Own some stock III "

c oa~i al ·cable m an utaclu,ef, eIther!

Imagine: Twenly separate bul eleCl11­
c ally identical teeoaoee. The tirst lakes

your m ain f ....d and spl ils il 10 11", Olh"r

fo ur dIv iders , wh ich in turn eaCh fee<J tour

ya l/IS, A l ig nmem must t>e prec ise. Con·
oectcrs must have ve,y low loss. So must

Ihe power divi ders Ihem selves , and mosl

commerc ially ·manu faclu,w unite exhib il

loss fi gures of und... . f dB. The ParabolIC

four-w ay di viders f,om Germany. for e.·

ample , Claim ,07 dB insertion los s p"r un il .

Bul enough c t the ideal; lefS move Into

the feal wo rld , Assuming Ihe averag" ham

is assembling such a n aflay w i lh reason.
ab ly good connectors (type N) and high­

qualily cable (8214 or 9913), II wou ld t>e

not al all unrealistic to assume an Indivld ·

ual insertion loss of.5 dB at eecn fou"way

ju ncl lon, Since Ihere a,e f ive junctions,

Ihis wo rk s out to s ~ 5 ~ 2.5 dB toter in·

eeruce los s. E.en i f we were aoie to gel
lh is down 10 1.5 dB 101a l, lhal slill means

lhal by going from eighl to sixleen yal/iS

lhe net ga in isn'l even 3 dB-only 1,5 dB,

If another si .leen yag is and Ihe requlsile
lwenly addil io na l phaging li nes and five

e.fra powe, div id" rs were added, the the­
orel ical ga in wouid be anOlher 3 dB but

the themelical insertion losses wou ld also

be 3 dB ' And l he ,e you have ii_the b ,eak·

e_en point.

Of course , lhere a,e m any EME types

Ihat are usinl/ monste , arrays . Many of

Ph olo A. The anfenna f"rm "I KC2P J(

Pholo S, I_a ,s KC2PX al his command POSf

•

another 6 dB. Is it worth it? Of cou 'Se, Any

gain you can pic k up at 432 MHZ, Or any
VHFIUHF tl and fm thai mauer, is a bonus.

Wheth" , yo u choose to accomplish il tly

us ing mOre power or b igge, affays is the

choice you've got 10 make.
Purchasing a Henry 2004 isn' t going to

reduce your captu,e area and m ake your

an tennas Sha,per. On tne oth er h and . a

fou,·e lemenl aflay isn'l going 10 gIve you

\ldB ot gain, e ilher ' Th is is wh y sla tion 1m·

provemenls generally cove , all tla s e s ,

hom preampli f iers 10 powe, am pl ifie's

ilnd tligge' arrays 1nol to m en tion lower·

loss transmission Ii nes'l.

I can a lmost anlicipale your ne~1 cues­
l io n: Whafs l he pracl ical limi t fo , Slack·

ing arrays?
There are several limilations to con·

side' as you atartto app,oach the monSler

yag i conf igu,atlons. The lirst is the Qual ily
of Ihe conneclors and phasing lines. eon·

sider an array of si . teen :ro.elemenl 432·

MHz yagis . The Iheorelic al syslem gain is
on Ihe or(le, of 28-29 dB, assuming a sin·

gl" yagi has 17 dB of gain, That w oul d cer­
la in ly g ive anyone a whopping s igna l, for

w ith 100 watts of drive Ihe erp wou ld t>e

on the order o t almosl 100 kW ' This is a

common array fo r moonbounce (EMEI

work . an d It has a very Sharp pattern as

well as a small ape 'lure-I wo imporlanl
requi rements for moonbounce,

BOVE AND BEYOND

THE GAIN GAME

Peter H, Putman KT28
84 Burnham Road
Morris Plains NJ 07950

Two beams, or net two beams, lhat ;s

the qUIIslion. 0, 'alher, lwo beams, four
beams, eight beams-we could go on tor­
e,e,. What's thll point of all fh,s? Simply

that a b it of confusion e«ets 'egarding the
stacking 0\ beams

He,e 's a typ ical scenario. A newcome'
to 432 MHz investe in an IC·471, Mirage
l00-Wall ampl ifier, and 2().element KLM

beam, AHa' chasing OX and working nu­

merous lI'id squares. he dec ides 10 im­

prove his slation's perfo rmance by
stacking another 2O-e lement beam at>ov..
tile firs!. under lhe premise lllal, "if one is

good, two must be tw iCe as good'-' Uh . nOt
e.acOy

Gain. wh ich is a mucn'm,suncle'stOOd
and much·discuswd quantity, ooee be­

have in a log ical and orderly m anner: It is

a logarilhmic tunc lion, unQueslionatl ly

and irrevocatlly. SImple ca lculalions show

lhal doutlling l,ansmltter power resulls In

3 oecirers IdB) of gain. Halving lhal powe,

results in a los s o f 3 dB of gain. Our in­

trepi(l UHFer doesn'l Quite g ,asp ltlls Con­

cept yet as he pores through the Kl M

catalog. "Hmm if I add anOIMr 2lJ e le·
ments. I Can add anolher 17 dB ct gain 10

my exisling 17 dB of gain ''" Whoa, Charlie.

If il was lflar simple the CIA wo uld be us·
ing it al ready , and amplifier makers would

t>e ou t se l ling apptes Or pencils '
Refer to me previous rules of gain: Dou·

bling your lransmiller power resul ts in

only 3 dB ot ga in, So (loubl ing your a n­

tenna size results in only (you guessw il)

3 dB of gain also ' NOI fai ' . you say? Those

are me laws or physics and, wh ile lhey

can 't be changed, there a,e some usefu l
aspects 10 Slacking your anlennas, as
we ll as conslruct ing multiple·yagi arrays

Fo, one thing, Ihe reoee antennas you use

in your array, the smal ler Ihe caplure a,ea.
or " aperlure." becomes, Th is Can be ve,y

handy when chas ing weak slal ions,

Ot course, it goes withoul say ing Ihat

tne front lobe of the antenna is sha,per,

and Ihe beamwidth somewhat smallef (as·

sumingthal we t,eat Ihe enllle mUlli-yagi

array as one eleclrical a nl enna in spacel,
Ttle s ide lobes become smalle' along wilh
the inherenl side-Iot>e ,ejeC liOn cha,acte,­

iStics of sharper anl enn as. And 1I"Ie fronl·

to·back ratio w i ll inc,ease as well, The,e

ce'lainly are many compelling reasons to
Sla,l SlaCking 1I"Iose beams '

No w Our intrep id UH Fer has crcccee
aoctber $100 on a 2l).element yagi, and the

necessary power divider has t>een pro­

cured. Alter inSl ali ati o n, prOV id ing the cor­
'eel spacing rules ot one·half the boom

lengl h have been oree......ed. he should see

aboul 3 (lB mo'e gain on bolh transmil

and receive . Assuming haif hIS power was
making i l up Ihe fee(liine previously, he

no w has an erp of at>out 5000 WallS as op­

posw to apprOX imate ly 2500 Watt s be­

fore (SO Walls ~ power gain of HlO, or

about 2() dB).

ThaI's certainly a respeclabie s igna l.
but he isn'l salisf iw. No w he Ihinks he'll

add two mo,e yagis and gel anothe, 6 dB

of gain. Whoops' Remember the mie of

ga in: Doub ling the p,evious array will b Uy
another 3 dB, So tly USing fou r anlennas

inSlead of one, he's been acre to add an­

ctner 6 dB on trenemu and receive. His to­

tal inveslmenl is at>out $300 dollars for
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,ttl\IH F SHOP ORDERS 1 800 HAM 7373 ,,,..~,,~. ,. R.","""
OUOTES - - - Call (717) 474-9399

MAST MOUNTED PREAMPS
MV'''V 250W R f SWITCH WITH ' N
SUPl"LYl\lfERFACE 175 "
,,"V.,2V 'SOW R.F .S WITCH WITH
If'(TEIIIFACE '16 "
MV·I«S..o1 .IIW THAU PWIII WITH
SEOUErQlII JOt ­
I>4 V.<&32S..o. ~W THIIIU PWR WITH
SEQUEo«:ElII 319 .
1>4 '1'· ' 2965 l00WTHIIIU PWIII WITH
SEClUENCER 3009 ..
OTHER HIGH OU.o.uTY I'FlOOUCTS IN
STOCK-CAU.. FOR CATALOGUE

sse ELECTRONIC
K600 ' 6To ' O DBI>4RCVCONY "S -
K2001 2 To . ODBI>4 RCV CONV, 11S "
K7001 7Oe1n To '0 OBM scv CONY I1S."
1(23010 230m To '0 0' 2 RCV
COlIIY.G.F.FAONT ENO ANODBM 1~ "

lV· . ....28-'0 'OW 2MTx llV1'lfJI 2011 "
lV.<f.32·28-10 'OW 7Oe1n llVl'lTR 29lI-
lV·22l).28-10 lOW 111< 101 XVRfJI Cottong Soon
Oll- ' " Pl'lEAMP N.F. < ._ '30."
Dll·220 PREAMP N F < _ CotIw\g Soon
Dll~ PREAMI' N F < .Sdrl '30."

(WON O.o.YTOf<l '985 N F CONTEST)
DlI·12\1&S PREAMI' N F _ 1!le."
Oll·232l)I'ftEAIlII' N F.<1<lD 'M."
1'.1.·23'0 12fiW121161OWllNEAR .0.1>41'. 21$ ­
LT·23$ 12\l!i lOW LINEAR TRANSVERTEA
~IF "0 .
L$M.2<! .:zeg..2 OSCAR MODE L liMIT CONY
. W
0tJn'UT, 2M I.F 29lI "
MlOl()LI\IE '3 VoW 2 3GKZ XVRfJI SYSTEM
2MIF 410 _
~E" 3W 2:lGHZ llVflfJI SYSTEM.
2MIF 675 "
SLA-.'23Oo<3W ......P _ "

TEAMSPtICeS do ..... oncUIe Ihoppong • ••
cepl __ ondoCIIled .ncl ...~ to
Cl'\atIlIIO ...fIhOuI nolooe AI OUr~_
_ COO'. may 1'llQUOte ' dIpOIoIt . ReIums
... IUll!ICI to •• S'l'o reslockong ChI'lI"
'Conlonentlll USA only

GREAT FOR OSCAR MODE 'L' OR
21S."

.~.

CUSHC1'IAFT " OP·' OSCAR PAIt ·133." RINGO RANGER II (2.22G0440~3."

KENWooO TS-MOSJAT · CALL USt YAESU" · 1570)( lICVR · 8es."
ItEl'4WOOO '1'12&00", H.T. · CALL USI ,.,,[SU n . nOAH )leVA · 385."

FOR THE BEST DEAL IN TOWN CALL THE BEST
NUMBER AROUND 1·800·HAM·7373

CU£ O£E THE SWEEDISH B()()f,lER
US£O Bv MANV TOP '10' CONTESTERS
1«·1SA"'2MTR'5EL. 75-

CUSHCl'IAFT
21SWB ·73. A·' 200-
42 18Jl: L • 91 .- A.. 261"
R-3 . 250 - 4G-2CD 261."
OTHER MODELS IN STOCK - CALL

KENWOOD
FACTORY AUT~IZEO DEALER

CALL US FOR AMERICA'S LOWEST
PRICE ONALl YOUR KE...WOOO NEEDS
I1'IIIEE UPS 8AOW"ION KENWOOC! GEAIIII

123"
138"....."."'.",.

.....P SUPPlY

ASTRON _ S...LEI

45 00 RS-3SA
62 " RS·35M
78." V$.-35M
n." RS-5OA
96" RS-SOM
• 14" VS-5OM

" EHR Y A..PS

2 KO CLASSIC 965 ­
2lXl2A/2OOol.\ l ... ~Y . 125011350.
3OCl2AI:JOll'lA l_ ANy . 21l1O I2HlO

RS-fA
RS·12A
RS-' 2M

R''''
R.".
V$·20M

KEHPAO 1II0TORS

KR4OQ(KR500 .zs-/.s.--
KR·SotOO'KR-5600 2·" 00f30lI ..

".
2M l,LeX.22O-22LBX ,432·30lBX·!Xl ..
2IoI · l~" 2M·22C-10l1·
<l3!>-Il!C·l'O. 4~X·'«"

YAESU - FACTQAY AUTHOfUZED
DEALER CALL FOR THE 9EST DEAL
AROUND ON "THE RAOIO' FUU LINE
(FREE Uf'S ~N ON YAESU GEAR)

MUff " LTD .
00 YOU OWN AN ICOM VHf' XCUlll7
00 YOU WANT TO NI'ftOVE THE RECEMA
• TRY OUR MUl£K FRONT END BOARD •
YOU "ll BE GLAD YOU DID!
RPC821112S1 RO FRONT ENO '0.3.
FOR ICOU 211 OA 25'
RPCB27' FR()t(T e tlD FOR
1(;()I,l 21, .0. OR :r1' H
RPCII225 F"llffT END FOR
YAESU Z21/225
SU<A SOS "fA PRU/oIP lW"
SUl..... . oW,S 2'lolTR PRE.AAlP $4"
l00wFlF SwrTCt<EO. N F < 1Ilt>.GAlN ,_
S8lA1UE ' ''''A .. ...Sf r,I()t,J ... , R F .

PARABOUC SWlTC><ED PRE.....P2StNf T'HRU POWER.
U<-500ZB 1.011 7 " N F <0CID15d1lO .M ..

12'96-28 IW TRA/IlSVEATE A 339- GlkAU3E1OC .....s' ..OU.lTRF SWIT-
MIAAGE-F REE UPS BROWN ON All '2fl9.'U3WUPCONV 31li- CHED PRE P ,SO W THFlU NF <lell>

MIRAGE 1296Dl1A.L TVBE ......PCAVITY 439- 0.'_ '1'2"
41015 . 23S" C 224 ' 115" 2PORT POWER OMOERS (2.Z2O-032l SO. GFflA·l"E 2VlR IolAST MT Pl'lEAMI'. lleW
823A. ' 83. C1Qfi . 169. OPORT POWER OlVIOERS (2.22O-U2) M. fHRU!'OWER G .. '_ N F.< lkIb WITH

1296 2f"ORT DIVIDER 57 .. .......P SEOUErQR ....
B215 ·2<15" Cl012 · 2<16 - ~ 7\looI MAST MT 1'ftEAIlII', SOOW
e.oe · 1<1i ~ 0-2<1N • In.'' 1296 <IPOAT DIV1DER 62.- THRU . G .1_ N F < 1cIlI . WITH AMI'
e,01, • 23S _ o-101ON • 279. 126Q1!l6 DISH FEEDS 89- SEOUErQR 29\1"
8301' .1119. o-301ON .ZS1. 23001 DISH FEEDS 89- HIGH DR D8tlllIV1HRS FOFI8t~TRS

101 1'-1 . 99 . "'1'-2 . 119 _ 1296 SLUG TUNERS MiS COUING SCXllII'

TOHNA FIFT ANTENNAS 4RE B"'CKl WE "'RE THE EXCLUSIVE U.S. DISTRIBUTOR INTRODUCTORY SPECIAL:
12691'1296 OOAD ...RRAY CQt,IPLETE WITH "23eI VAGIS; 'H ' f RA"'E; POWER DIVIDER 1"t4A$ING LINES; CONNECTORS
TERRESTRIAL APPlICATI()NS REGULARlV 339- SALE F'MICE

OTHER GREAT, HIGH PERFORM...NCE ...NT£HNAS BY TOHNA l CALL FOR SPEC . SHEElIl)
5 EL. 6 "'flER VAGI 69" 13 fL , 2IoITR VAGI 59 ." TONN A/CALL FOR SPEC SHEET!!)
21 EL. 10cm VAGI 56" 23 EL , 1296169 VAGI <&6- li EL 10cm VAGI « ._

(.lTV MODELS IN STOCK) 11 a., 2IoI TR SUPER VAGI 88.- 2IoITR OSCARTWIST '5"
10cm OSCARTWIST 68" 55 EL , 1296 SUPER VAGI 68 ." 2 . i EL 118e11

2. Ii EL(38eI 1 9 t 111 _ OSCAR ANTENNA 2'" & 10cm ON A COMI.4ONB()(»,l-GREAT
WATCH OUR ADO F OR NEW lINESll FOR ST ACKING 7S"

1b 5 V Ounfi:t,n Siva Rl 309 HOUR S Monday thru Friday 10 a m > 4 pm " 24 HOUR PHONE SERVIC E MC!VISA c
'fl (' ,lf11il ,nl Clp Pa ' 87( 7 Saturdays 10 a m.> 12 p m FOR YOUR CONVENIENCE'

•

Get help with your subscription by
call ing our new toll free number:

between 9 a.m. and 5 p.m. EST,
Monday-Friday.

'7!:J [or R~.dio
I ~ t\ nm t e u r s

80 Pine Street Peterborough, NH 03458

800·343-0728

For information on selling 73 for Radio Amateurs, call
8QO.343-(l728and speak with ourdi rect sales manager.Or
write to 73 forRadio Ama teurs,80 Pine St.,Peterbo rough,
NH 03458.

Selling 73 for Ra·
a to Am ateurs will

m ake mone y fo r you ,
Consider the facts:

Fact 1/1: Selling 73 for Radio Am·
eteure increases store t raffic-o ur

dealers tell us that 73 for RadioAmateurs
is the hottest-selllnq amateur radio magazine

on the newss tands.
Fact #2: There is a direct corre lation between store

t raffic and sales-increase the numberof people coming
through your door and you'll increase sales.
Fact #3: Fact s t + Factl/2 '" INCREASED SALES,which
means more money for you. And that's a fact.

*

If moving, please give both your
old address and new address.

SUBSCRIPTION
PROBLEM?

MOVING?

1-800-227-5782

If possible, please have your mailing label
in front of you as well as your cancelled
check or cred it card statement if you are

having problems with payment.
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lowing: On the leU, two 19·element Cuall­
cran Boome's at 50 teet and a KLM \ 4·
elemenl yag i In Ihe cenle, 10' 22Q M Hl
(which ia being upgraded 10 22 elementsf,
Below IM t la a Wilson l ribande' fo< 2Q. 15.
and 10 mete,a.

On Iha right fow a<. we sae fou r 21 ~ltl'­

menl F9FT Tonna yag is fo< 1296 M Hz al 55
feet and below lhal a singie 7~!ement

Kl M beam 10< 50 MHZ. Finally. a l ' 010<
level a,e lOlK 1~lttm8fl l RIW 432·MHl ya·
gia. GaAaFET preamp$ a'e ......., on llle
towe. 10< 144. 432. and 1296 M HL

Inaida, t ile s tall()fl hneup inchldea Ken­
wood T5-B20 and T5·8305 u ansce,vers
whictl . in .octllion to beIng ...aed n 10*.
band nga. alao ..,.... n l ranaverte. dl'iv·
Ilr$, On 50 M Hz In lhe 830S l -.t lng l lle
new loI ...t lll< TVVF50 tranaverte. "rov,ng •
Henry6N2 Ii_ .l a t"Io*'lI. On 144 lol l'll
the 8305 d fl vea. loI ,c ro .... ve M O<:l u lea

"''''T IW2lI ".na~er. whocn alao fllllClS
tile Henry 61112 10< .llOut 700 W. tta, On 220
. nOlher M ,c ro w. ve M od u le u .naverter

(MMT 22(128) drives a Mirage C101 2 to

abOut 130 Watta output .

Fi na lly, on 432 MHl a TS-820 coves stil :
anothe, Micfowa.e Modu les MMT 432/
285, which l eeds a Mirall" 01010 10< allOu t
140 Walta output. And 1296 Op.". lion ia
. ch ieved by using an ICOM 251 with a Mu·
le~ front end to d,i"" an sse Elect ronica
Lr23S t.ansverter, which fUnS 10 Watt s
OUl PUt. By the t ime you read th IS. I.a.s will
no doubl hsve added an amphf le. on thIS

,.'"
Does he lI"t out? You Det. . nd good

enough lo< a second-place nal ional sin·
gle-operato< hnis/> in lhe June . 1964. VHF
aso Party - not tc mention a lhird·place
na.I~1 aingle-operato< spot in the Ja.nu·
a.ry. 19t'I5. VHF 5weepsla~es' I.a.. s Nys
Iha.t expeflmenling with VHF .nd UHF
p<opagallon as ...ell a.a contesting are hIS
TWO big In'ereslS in ham radIO. He atlll
wOlida<s how lie was able 10 gel alt 01' hal
• Iuminum up in lhe air WlthOlJt h,a wII.

"'a... .....ving h Im ' SerIOUsly, ttlougl'l. "'a., a.

is a big supporter 01 I.ars· hamming en·
dea.o,a. although nOI a ham he,seil . lva.s
is currently teac hing his son ,a..nd,is (a.ge 2)

Ihe code and 'WIlle theory. Well , you mighl
as we i! start 'Il'Il'I on earty,

Anolh.. Prom.

I"d al so like 10 U!lll lhla space to inl ro­
duce our r. ""'rs to Tom Waldron KQ3R.
who fecently tool< over lhe VHF Shop 01
Mounl alntop. P!lnnsyl_ani., Tom is a de<.i­
iealed \/HF/UHF enlhualast and a. member
01 tile famous K3YTl VHF/UHF conlest
team heard each aummer rrom eaal ern
P!lnnayhlan ia - all lhe way UP 10 10 GHz '
Although the sto<e ian·t in l he !>e'St place
10 ' walk·l n cus tome's, th ey au,e do a
IIf!>opping phone-or<l8f bus,,,.,,.. based on
l he numbe< 01 ca.lls th-lll ca.me in wt'li le I
waa YlSlhng W,lt'l Tom a.nd t'l,s WIle Donna.

He hn • large inven lory 10 Nlect fr om,
i. the excluli... US d lal nbuto< 10< SS8
Eleclrontea o l l_loIln, Gerrna.ny.•nd alS(l
c."_ F9FTfTonna. PaorabOIl<:, Mutell. a.nd
"' ,c,o wa•• Modules- a ll h om Eu.ope .
He'a a.n .utl'lO<ileCI deale< 10< KenWOOO.

Vaesu, Mirage. Ast'on, ;md Henry Radio ,
So the VHF Shop is well stoc~ed lor the
VHF/UHF crowd. TM SSB Electronics Iina
in particular slands out as an exceedingly
",ell.engineered line 01 ~eamps , con. ert·
era, transverters. and amp lil,ers. some 01
which are a.ailable as kIt S. You'l l be naar·
ing mo<e abOlJt IhiScomp$ny in lhe lulu'e
as I intend 10 reVIew se. eral 01 the" prOd·
ucts. One at thll'll'l that Is gal ha<ing a 10101
attenlion is t ile Lr23S 1296 t,ansven.r.
wn ,Ch is the II.st attempt I've saen at •
!:Iell -<:ontrolled I ra llS'iIlrt/lf 10< Ihi. band
lhat ta~es a wide 'ange 01 POWIll inpul (10

mW to 10 W at ""her 1« 0< 28 MHz) and
p<oduces 10 wans out at t 296 MHL It lea·
tu.es a GaAsFET lronl end and bu llt·,n
s...itching 10• • m aSl ·mounl.d pr.amp.
Ouit. a Ie... ate in seosce .I,eady locally

The VHF S/lop's hOIJ<s .re 10:00 am tc

. ;00 pm Monday tnrough Fr\day. and 10:00
am 10 1;00 pm Sunday. The lol~h". ........
be r ia (t\OOrH AM-1313 (in Pennayl_ani.
(111)-414-93991, a.nd I I'lei. IOllffIU is 16
South Mountain Bou...-afd. Mount. ,ntop

PIt. 16101. see you on tile high ban<I.!

ELEMENT 1
MULTIPLE CHOICE

So now I have access to some 16 ute~
li tes bu t no convnunicati0n5 with thet
neighbo<. who jusl son 01 stands around
mutterong noises while watch,ng my beau­
tllul pa.aDal.. scanning the he-avens.

BUI a bfeak may be in l he o lting, A
friend 0 ' And'e·a. a Frankli n Pangborn

Iype. as~ed me Ih is morni ng i t he cou ld
CO""" 0"". to ",al ch a ball game Ihat
would be blac ked out on loca i TV I'm Sl ill
pondering the malter. Heh-heh '

Cla.ke, an elec t"cat engl",,",r,
w as an early p,oponen t at
commun icallons satel"tes.
··Spa....lies: ·

Whe'e e ise?
Commonly ~nown as l he C­
band.
More li ke 2,OCXl.

"In degrees (Kelvin) .
Antenna,
Secaucus, New Jersey,
Nol any mere.

2- False
3- True
4_True

5- False
6- False
7- False
a- False
9-False
10- False

Element I:
1-3. 2-3.3-2•• - 1.5- 4

Element2:
l-T.ue

51 The ' " s t p,em'um fIlOVl/l cnan...,1to.p'
pear on satelli te (in 19 761 ...as_

THE AN SWERS

Element 3
1- 0 , 2-H, 3-A, 4-K, 5- J. 6- B. 7-C,
6-1,9-O, 10-F

How did you dO?

1- 2Q pointS-You·,.. atIlt Iislenl"ll to
the Al,ICO.

2 1 -~ points-You t ni nk • " i sn il
aomel hi"ll you Nt oll

~.

.1_60 points-You porate HBO WII I'I a.n
MOS dow~1lI

61-.80pOIn ta_ You OPl ed 10< a...,..."...
loot d ISh a.nd kwe GAL·
AXV 1 because l hal ·.
all you can rece;"'.

81-100 po<nlS_You uplink to the N la+
li l ea from yo u. l'Iome.
based p<oducliOl'l lacil_
,~

SCORING

. ) COM5 TA R seten.tes a'e ope, atll<l by

Elemem 1:
Five points to< each correct answer.
Elemem 2:
Two and coeeen poInts lor each o;orrecl
answer,
flemenr 3.
Two and one-I'lalf poi nts Io< ...eh COI"recl
answer.
Esemenr 4'
F'Iffl POInts 10< each COI"recl ana wer.

Element 4
1- SATCOM
2_ WESTAR

3-62, 6.8
4_COMSAT

5- Home Box Otlice (HBOI

Co....mn II
AI GALAXY t. 2
BI GALAXY 1,9
C)COM5TAR

D4.19
Of SATCOM F.,

"e TElSTA R 302.

"Fl SATCOM F4,

"GISATCOM
F3R. 15

H) SATCOM

F3R. I'
n GALAXY 1. 3
J) SATCOM F• •

""') GALAXY 1.15

elEMENT 3
MATCH ING

Distorted red COlor
on. r/lo(:fllwod picture
is commonly called
" SllZl,ng ,"

The- leedl'lO<n la p0­

SItioned at tne local
POInt 01 the antenna
TV sa telhtea operate
in the lreQuen~y

range ot 35 t0 6 GHl .
App fox i m a te ly 200
telephone Channels
can bec.ammed IntO
a si ngle salellittl'-TV
l ranspondef,

The newe' sate ll i les
carry t2 TV transpon·
ders.
low·noise amphl ie,s
(l N As ) a fe usually
'ated in decibe ls,
A "Ieed horn" i s a

Iype 0'amphrier
WOR·TV " based in
New York Cily
Hom e sa te ll i t e in ·
s tall a t lons .equire
an FCC license.

5) Odyssey

"'"'"""6) E5 PN

11 Amertean
Exlaay

8) WG N·TV

91 VH·l
10) The P1a.yboy

CIIannel

Column A

l fWPlX·TV

" UN
31 Nashv,lIe
Netwo<~

41WOR·TV

'",

"

"

"
"

I ) RCA CJpe<a.tn ..telhtes named _

2. Weslern UnIon ope,alea salellitea

",----
31 Pop!.lla.r satelh le-TV mono audIO aul).

ca"'e, frequencies are MHl and

_ MHl.

ELEMENT 4
FILL IN THE BLANK

Match the servIce in Column A with the
satellilei!,ansponder ,n Column B.

Tr' e bell In wh,ch
communtealiOnS sal ­
elhles a.e located is
named alle, noted
science l ic h o n au·
I I'loor Anhur C. Clar~e

elEMENT 2
TRUE·FALSE

"

1) Whi ch 01 t he lollowing sate llile-equip.
ment manu ' acturers was not a ham-equip.
menl maker at some l ime?

1)Wilson SySlem s
2) KLM Eleclronics
3) Chaparral Communicalions
4) R. l. Drake

21 On whal date wa s An,T"s TELSTAR I
launc hed?

I I Ju ly 10. 1959
2f July 10. 1960
31 July 10. 1962
4l July 10. 196<1

3. Ho w much power does the typical sat­

ellite PUI OUI?

1) 5 milliwatts
2) 5 Walts
3)50 Watts
.) 500 Walls

• ) Canad,an salellites a.e named;
1) ANIK

21 CAN AOASAT
31 TElECAIII
. 1There are no Canad.an salell"es

51 WIIallathe approximale alh l llde 01 lhe
a_age commulllCall()flS sa t"''' te?

1)2,3 miles
21230 m,les
312.300 miles
4) 23.00CI mIles

UN!

SATelLITE TV
Yealerday was a big day lor me, All er

monlhs 01 planning and saving , t IInally
took the plunge and had a sa tellite- TV sys·
tem Inslalled

1"11 admit. I lOO~ the coward'S way OUI.
Instead o f doing i t myself, I assigned the
job 10 a local sale ll ittl'-TV company, I de·
si gn ed the layou l o f the s ys le m bu l
ejected to lea.e Ihe di rly ",or~ 10 o the'9, II

th ere's anything I hale more Ihan 2Q me·
ters on a Sunday alternoon. irS back­
breaki ng work.

SIII I, h aving the syslem Installed was
not easy. AHer all , I h_e In New Yo'~ Cily
whe,e no thi ng is easy.

In most areaa 01 Ih e country. pulling up
a satelh le syslem invol.eS hll ie morelhan
coughing up the buds. I lnding a suitable
loc allon !or the d ish In your backya'd. and
selling up the equipment Insl alling a sys·
tem in Ne", York, like getting to wo<~ in tne
mo,ning he<e. is an adlfflntu.e.

My house is located on • 101 thaI's a
whopping ~ by tOO feet ,n ece. ThaI'S
bare ly enough room for a eeceor sile
house. nol to mentl()fl an 1H oot dIsh and
assoclaled equipmenl So. alta<. prel,mi·
nary sue survey, I deCided tile best spot
10< lhe diSh would De on Ihe '001o! my ga·
rage_ wn,ch.s Iocaled on the D8C~ per,m­
eler ot my ludIcrously small bac~y..d

\rVtIen S-Oa.y a.",YfId and the ,nslallatl()fl
leam a",Vfl(J. my neighbo<a ap<ang Into
action. " 1don't li ke It. Irs ugly' " shouted

one burly ..."ghbo< who bea" tl'IOI'e than a
slog,,1 rll$llml)la.nee re Andre tile GIant
"And it's gOIng to atenllze ua' "

Allempts 10 asauaoge tM ,....rs p<oved

ffUltlllS&, and 'Andr. '" wa.ddled a way mut·
tering vaogue tt'lI8aIS 01 IIIwa,"'a a."" com­
pla,nls to the FCC.

01....... neto!'bo<s u.me~ all/lffUltely
10 congratulate and cu'" at me. And,e
called tM cops In a.n a.nempt lO hall t ile
installallon tlhey wouldn' l come) an"
called 'n Inapeclo<S l.om the New Yo<l<
CIty Build,ngs De9anmenl a.nd Olllce 01
TelecommunlCal lOlls. r>olh 01 wt>om uod,
in eUect. --You ;lIe out 01 YOU' mlnd:-

John Edwards KJ2U
PO Box 73
Middle Village NY 11379
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lCATE - ------'

---

--
'1.-----

FIRST WITH US, II11111
THEN THE WORLD!
Better communications start with your subscription

to 73 for Radio Amateurs
------------------ - - - - - - - - --------- - - -------- --

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

o CHECKIMO 0 Bill Me cp.- mU~ ch<d pr/~ to 7))

e..-io &..~ SlV l1. I _ only. us f\ondo dnwn on us bonk.
fo<ftp> ..~ $)9.97. I ,... only, us !\"No '*-n on us booN. .
~ ..,."..;), Po- __~_ PI.- ....... 641 ......... fo<~_

Name _
Address _

C ity State Zip _

7..
"~ /<wBudi.. ;l1
,;;;J " nt.ahau rs ~

PO Box 931, Fanningdal8, NY 11737



ELECTRONICS The new name
to look for in Amateur gear and the name to watch for innovation.

/
/

ro.o. D,C, IConlOn"""o)
~ D,C, 1"" ' J

=

" bout 1QV·,SV D.C
(WII ' V""~ ""ju.,.,
..... ......,.1

Power Supplies

5.5.0 D.C. (Conlln""""o)
~, r.o. D.C. (.....)

"""'" 'OV·'~V D.C.
(With VOO'"'I!" ..., ju......... -,...,.)

EP·680 List $89.00

tom. C Uffer' m
S,,'om .nuto_" 1ft

Ep·3030 Lis' $208 .00

RF Power Amplifiers

NIW (About g)

Dimension (mlm)

IwxH " D~

Modes

Input Power

Output Power
- -
Power Sooce
RX-PRE-AMP IAbo<Jl~

Input S Output
Impedance

ELH·730D
LlstS156.95

Watch for the in troduc tion of OUf new 2 meter hand held available soon! Con tact your nearest dealer or call Alinco direct

Allnco Electronic. Corp. P.O. Box 70007 Reno, NV 89570 (702) 359·1414
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-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1I I Step aboard the Shuttle from your shack with the I
I I ROB0T world 's most ad vanced s low scan video sys tem! I
I D YES' Tell me about how I can participate in I
I • SSTV aboard the Space Shuttle. I
I ROBOT RESEARCH. INC. NAME CALL I
I 7591 Convoy Court I

San Diego . California 92 111 ADDRESS II Phone (619)279-9430 CITY/STATE '"" - ZIP I
L I



LARGE STOCK OF NEW EQUIPMENT
AT DISCOUNT PRICES

YAesu
fTlO llO . CW 549 95
fTlO l 7, CW Fan 459,~

FV101Z 10500
fT30 1D, f PJOI 39995
fT-1 sowX,,, 289 95
fTl0 \( 439 50
fTl01EE 1II950
f110 IB Wf M 369 95
fT101 299 95
FRG-I G.,.. CO>' II,,, 16995
fT ·22111 28950
FT·221 W P'....mp 289 50
fT2G!111 169 95
FT203 2M HI 14995
~ C· 9 Ela.. C~g ' 6950
So., Moe WI 0' W6 25 00
FllA.-2 Slet,~ 3 75
fAA·nOO Atlove Ani 29 95
221AB 2M 169 50
fAG7Ioo W VH f Con"efte, 499 95
YO·901 ScOOl 299 95

MISC
CuDoe Ast'" 150
Collin, , WM 2A ( Ao un~1

516- f-2 p S 54995
HAL OS3100ASRSI-6000 ICI CAll
SI I"40'~ 2MIA HI" Pod 5500
R, al"llt H, La Po<:l.ot S<:4nne' 45 50
N'1I ~ C· 210 Ae"," 9995
t ee 304A Stope ICI 1500
' ox W1511 W IT M'e 2 MTR 169 50
V'I.,ng P,,0fle P'lch 3995
S hu,~ 444 Hll 0 M,e 2500
Elewanoe A"n!lO Sal Ae" ICI 99 00
",I1'",ne" SX l OlA A'" 129 95
l.1f..,.t'llo "A600A Gen eo" Re'" 99 95
Gena" GTX-200 2 MT A 69 95
5 " , n WM 200A Po~ VHf M" ICI 5500
5" '0 WM 200 II f Mff ICI 50 00

MON·FRI gAM · 6PM
• SAT gAM · 3PM

Send SASE for our new &
used equipment list.

$1,650 00
36950
43500
9995
"'00
"00
"00
",00
» 00
1995

2 19 95

$ 19995

$239 95
159 95

""" ""00
"00
"00

S399 95
429 50
3a950
44950
99 95

1'995
46995
119 95
21995
»00

'"""19 95
39 95
0000
4995
"00

129 95
1l 95
2995

22995

OlllllON ICS
V, ,, t l ~e,

Intort,,,, I

KENWOOD
T5 1205 W.-Mn" q B~I

1S 520. CW
ts 5ll)
ts 520S<
vro.eo
TV-5022 MI' I'T R
1S820 IC)
'11' 0620 lei
1A3500
Sp kl.MIO - 2500
BT-l AI",ll n, Ill" Cos,
TU-358 PlO\l £o'od"
PEl- 25H 490 MA B P
SI ·1 ease Chg,
l,.I~e< ease . 2400
85-5 PM M
DC Modul' 1520 0' 6201
1500 2 MTA
DC -l6 DC Adapt 2&003600
HMG-l l1.ad,ot,Va' 2600,3500
TR-B400

."989 3KW Tvn~r

962 I 5 , W Tuoer
464 G,.nd Mast, r K..,."
810 VHf PWR SWR MTR
313 VH f CO"'"""
402 K,V"'
732 F,lle, ICI

MtAAGE
8 1016 led60w 2M Amp

Tl Il-TEC
1,tao Amp
OMNI A.S
5250 A'90SY
225 9APS
234 5p..cn Pro,"" o,
215 [ leell, t M,e
215 MIC
XA-5O K. IO'
610 xevl!!
2G6A X,CAl
510 C.nlury 21

YAESU
F19(lIDM, CW fl n
Fl l OI '" FP101E

$125 00
62995
57950
509 95
45900
459,50

~"199 95
159 95
199 95

~"19 95

5 7995".".6995".~9 95

$119 9,

$13950
199 95

5369 :.0
389 so
69 95
U
'" 00

169 95

$239 00
189 00

5 5500
299,

S1459;

11995
199 95

"00
10 00

USED EQUIPMENT
".CP-l ClIm pule, 1"1<<l. ce
AlDEIl
PeS 300 It T
PCS 3000m PM
Remote Cabl..2000
lelt~.' C11_

CUSMCRAFT
M"'N~ 40. 20, 15. 10 "' I II Y '~ I

AH / ( 3 40. 20 15 10 "' TR Yag'

DUTRoN
w2 Win loll'
BO- I OAT Tuner.....
lR4CW. AC4, MS4
I R-6, A(;4
CW-75 ~e)'~'

500 HZ F I~",

1 6 ~ HZ f ill"
SSR-l G.,.. Co. R,,,

EIlCOM_
Hl -1200 2M H T
ST·440 440 MHl H,T

HEATHIn
HII1680 !leVI
HM 102 wan Mil
V11 111.O lil'60 W 2M Am ~

" P·ll8 Po" .. Su pply
" 5 ISSI Sp. ,
GII54 Gen, CO>' Ae"

HYGAIIl
HOR-:lO(l AOiato,
CO·4 5 Ral~"'

ICOM
745_ P S
12M , cw
740. x' 1"'
730, PaT_e w

'"R10 A"", Gen, eo, Re"
230, 2 Mtr
2SA W'M' m 800k Up
2AT 2 Mt,
4AM """
P S 15
Leamer ene . 2AT

UIlTROIlICS
Inl,rt,,,, II

HElL
HUSTLER
NY·GAI...
II;:OM".
"'''''HRONICS
KENPAO
l ...RSEN

."
IIlIRAGE
HYE VIKING

SHURE
TEN ·TEC
U......Olll...
VAL OR
W£LZ
VAESU

'"AIIRl
II.LllAHCf
"'MECO
""'(RITRON
"YANT I
ASTR OH...
IIEHCtiER
BUTTERNUT
CALL BOOK
COI Le D
CONNE CT SYSTEM

CUSHCR"'FT
OAIWA

ENCOMM

""

the
HAM STATION
220 N. FULTON AVENUE

P.O. BOX 4405
EVANSVILLE, INDIANA 47710

Orders 1·800-523-7731
Indiana (812) 422·0231

Info & Service (812) 422-0252
CALL FOR PRICES ON

EOUIPMENT FOR OSCAR 10
PRICES AN D ...VAILABILTIY SUBJECT TO
CHANGE. FREIGHT FOB EVANSVILLE.

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm Park, Groveland, MA 01834 (617) 372-3442

No other repeaters or controllers match
Mark 4 in capability and features. That's
why Mark 4 is the performance leader at
amateur and co mmercial repeater sites
around the world. Only Mark 4 gives you
Message Master rv real speech • voice
readout of received signal strength ,
deviation , and frequency error • 4­
channel receiver vottnq • c loc k time
announcements and fun ction contro l . 7­
helical filter receiver. extensive phone
patch functi ons . Unlike others, Mark 4
even includes power supply and a
handsome cab inet.

Call or wrtte for specifications on the
repeater, cont ro l ler , and receiver winners.

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
Mark 4.
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The DX is b r out here.
Ask anyonewho owns an FT-726R.

It's true. Linking up to OSCAR 10 is optional rrodules. one for 435-MHz pushbutton transfer capabili ty to
the one sure way to bring the world operation. another for cross-band either of two VFO registers. And
into your ham shack. No matter duplex. versatile scanning functions you'd
where your shack is. 'b..J can set up your earth station expect from a Yaesu radio.

FT-726R (MIners k.nc:w 'bu'U find just about anywhere. All you need Plus you get a lot more extras,
them 'NC>f"king the world from their is the n6 and 1'NO 'Cigi antennas: including a built-in speech processor.
apartments. Attics. And from their 43S-MHz for transmit and 2-meters all-mode squelch and a noise blanker
antenna-restricted neighborhoods. for receive. So no matter where your shack

They'll even boast of a signal Even as a conventional base is, let 'aesu's FT-726R introduce you
qual ity and DX potential that would station, the FT-726R is a real standout to OSCAR 10. The world is waiting,
make any 2O-meter operator envious. You can choose from three operat-~ SU
Regardless of where we are in the ing modes: SSB. FM or CW Expand
sunspot cycle. to three-band operation with your

In fact. the FT-726R is the world's cboice of optional modules for 10 -. Ele<bonlcs Co<po<atJon
most popular link to OSCAR 10. meters. 6 meters. 4l)-440 MHz 68511Ni1thall WIy. Paramount CA 90723

And for good reason.This and 4'10-450 MHz, (213) 633-4007
2-meter 10-watt rig gives you full Then store your preferred fre- ~esu Cincinnad Service Center

cross-band duplex capabi l- quencies and modes into the eleven 9Oi'O Gold Park Drive. Hamilton. OH 45011
ity. Si mply plug in two memories for instant recall. With (513) 874-3100

Prices and speciflGltiom subject to change without not ice.



MIN ISTER OF COMMUNICATIONS

The new Brazilian Minister of Commu·
nlcatJons. Antonio Carlos Magalhaes, r8­
celved In his cuee the presldenl of the
Brazil ian Amateur Radio League (LABRE),
Francisco J. ccerree PT2FR, who came
with all his ataff.

Ministe-r Magalhaes noted tnat lor more
than filly yealS Brazilian hams have been
abla to help the people and lhe authOfl·
fies, and that the government Is thankful
for all those benelits. The Minister said
also that among all hobbles, our act ivlllas
are the most helplul 101 lha community,
and during the lime he would be heeding
tha Ministry of Communlcallons he wou ld
like 10 be always ready to halp solve our
problems. The Minlst81 asked President
Quelroz to transmit to our big group 01
70,000 Brazilian hams his thanks for every.
lhlng done and his wishes and hopes lor
whatll'ley would be able to do In the fulura
fOl tl'le people and fOf our cOYntry.

BRAZIL
Gerson Ris$/n PYIAPS
PO Box 12178Copac(lf;IJna
20000 Rio dfJ J(lneiro, RJ
Br(llll

(;(Irlos Vj(lnne CltrJI(liro PYICC
RU(I Alonso Pane 49, Apt. 701
20270 Rio dfJ Janeifo, RJ
Bralll

OX OPERATION IN SAO TOME
AND PRINCIPE

Every yeer the Brazilian Navy makes
trips of diplomatic nature to a few African
countries. In 1~. pan 01the trip Included
a slxty·hOY, "Islt 10the Democratic Bepub­
lie of Sao Tome and Principe.

This time, Jose Oias coste PS7ABT, a
~year-old sergeant of the Brazilian Navy,
was on board the baltleship Forte de
ColmM and, as usual, he brought with
him his ham equipment That was his sec­
ond trip to Alrlca, and the Qsas he made
with his family and also between lhe Crew
and their rereuvee helped Jose Dias enjoy
his tree time.

Atter visUing Ascension Island and
Santa Helena Island, l he ship finally ar·
riVed at Principe on Monday, OCtober 22,
at 0015 UTC.The same day, during his IIISI
QSO maritime mobile, Dlas discussed
wilh his friends how ImPOrtant a OX cper­
ation from Sao Tome and Principe cOYld
be. Altel the establishment of the new
government a lew years ago, amaleurs
were lorbldden to operate there.

To get a license In a loreign country
USually requires time and patience. In that
case, time was the main enemy. Next day,
Dias contacted Karl M. lslte PS7KM {the

WI'" ?5TH YEAR CELEBRATIONS

As part of the WIA'S 75th Annivelsary
activities, the Victorian Division (VK3) Is
gathering material fOf a lime capaule to be
opened In 2010, the centenary year of lhe
WIA, This capsule Will Include QSl cards,
a callbook, phOlographs 01 both present­
day and past amateurs, plus other data
pertinent to amateur·radio actlvilles, bam
past and present

Tha-re Is also on the all, at present, the
call sign VK75A. This caHslgn, celebrating
WIA's 75th year, was issued to the WI'" for
use between tat March and 31st Decem.
ber, 1985, and will be used from various
pans 01Auslralia, Inc!udlng VK9 and VKI
(we hope!!). All CSl cards are _ia the VK3
Bureau and should be collec lors' Items.

Minister Anlonlo C, Mltglt/llaes and LABRE's Presjdent Frltnclsco QlHliroz PT2FR.

queSl for a OSl card, and It somehow gets
" l ost In lha mall." However, it green
stamps are Included wllh your QSL card ,
Ills bac k in a flash.

Percy was a natural to be a net control.
ler, wllh his background in ladlo. AS s re­
Ured $enior Radio Technician wilh the
Australi an aroaocast Commission, Percy
was fl ffll licensed as an emeteur-eaurc ep­
erator In 1928 end, as such, has seen the
advances In amateur radio 110m the sparl<
generatOfS of old to the new computer
state-ol·the-art t ransceivers.

Bul nothing gives Pe' cy greater plea­
sure than his prlze·winning vegetables.
Recently. at the local show, SOme 01 his
tomaloes were the size 01 grapelruits! His
other love is the ANZA (Australia, New
Zealand, and Alrlca) net that he started In
1971.

This was a nalural progression Irom
when ha and several VK aJld Zl stallons
hed a dally aked wit fl severel Alrlcan eta­
tlons. Thla soon eXPanded, with otner rara
stations and DXpedltions Joining into tflls
delly oet· logelher unlll, at Percy's instlga·
1I000, t fle ANZA net was formed.

Tflis nel has now been active lor lhe last
15 yeers. The major frequency is 21 .203
MHz at 0500 UTC during the high point of
the sunspot cycte, bul during the present
low, the net has OSYed to 14.135 MHz al
O5OOUTC.

Many VK and P29 Nov ice operators, not
allowed to 0P8rete above 21.200 MHz, also
owe their DXCC to Pe 'cy, As many as 100
et a time used to listen to Percy on his
ANZA net du,lng the last fllgfl In the sun­
spot cycle. Whan a rare station appeared
on frequency, after wo",ing the rcn-een
amateurs, Percy would ask him to go
down 10 the Novice section around 21.195
MHz, and give them a lare slation to work.

Many of the larer stat rcee stili Check
Into Percy's net, wit h stations like 5X5GK,
7Q7lW. 9J2BO, 5Z4EG, FT8XA, fH4AA,
f H8CB, plus ZS stations from ZSl to ZS6.
Most of the Pacific ISlands check In l egU'
larly, also. this is a compliment Indeed
from the raral slatlone throtlghout the
wOlld to he whom we In VK feel Is our best
OX net controller; Percy VK3PA.

his amateur·radlo aell.it ies, Pete, held the
fol lowing callalgns: GD3PBD, VQ~PBD.
VQ5PBD, YQ1PBD, G3PBD, 5H3PBO,
zceeeo. 9J2PBD, OE1ZBW, YA1PBD, and
ZL1BOC.

In his lall",. yell.S in Australia, Peter was
a staunCh member 01 the WIA, an.d In 1971
tle was elected to the position 01 Sec.etsryl
Manage' . Peler continUild as a member of
lhe Executive of the WIA for a l urther 10
years. So mole It be, another old-IImer,
who has given so much to amateur radio
aJld the craft, becomes a Silent Key.

NET CONTROLLER EXTRAOROINAIRE

Without doubt tfle most respec ted end
experienced OX net controller with in Aus­
tralia and liS oUllylng lalands, Including
VK9 end VKI, Is Percy Anderson VK3PA,
who has. o"al the years, gained a reputa­
tion of unsell ish devotion towards helping
othe, amateurs less fortunate than him­
self. That Is a lar cry I,om some of the pre­
sent-day OX net controlielS who seem to
be Interested only In their OII/n mult iband
DXCC or WAX.

Not so, Percy. When asked how many
countlles he has worked, his comment Is:
"I don't know how many I have worked snd
don't care, as long as the other people
with low powel and dipoles oel what, to
lhem, ISa rare one' "

HOII/ ollen have you Cflecked Into a OX
net only 10 have the net controller put
lhlOU1/h his checked-In·later Irlends, rete­
tlons, 01 IrleJlds 01 Irlends. etc.? Then
when your tum comes, the rare OX statlOll
Is CRT.

Not so with Percy. If yOY Check In as
number 5, 10, or Z5, lhat Is when you will
be called, regardless of all those breakers
whO get special privileges from less-expe.­
rlenced controllers, Interasted only In sel!­
gain 01 commercialism 01 amateur radio.

You know the lype. "OSl via my man­
ager, 01 dllect via l he Callbook" They will
even give their PO Box, etc. , over tfle air,
whUe tha rest of uS walt. But try not to in·
etcee IRCs or green stamps with yOYf '8-

esc EUTHANASIA

At laast 50,000 unclaimed QSt cards
are bei ng held at the Wireless Instit ute
Center. These are lor asos made ae long
as five yeare ago, and keeping lhem CI8­
ates a stOfage problem. It Is unfortunate,
but necessary, lhat the unclaimed cards
be destroyed laler this month.

Do you have QSls waiting to be
claimed? Many limited calls would carne­
ularly be surprised to leam that they have
carda, even OX cards for slx.meter corr
tacts,

NTERNATIONAL73

SPECIAL PREFlX_VT

All Australian radio amataulS will be
able to use the alternative preliJf o f Victor
India (VI) from June 1 to December 3t,
1985, 10celebrate the Wireless Inslilute 01
Aualfalla's 75th ~nniversary. This will be
lhe IIrst l ime VI haa been available for use
throtlghout VK_sllhOugh lhe preli x was
used lor a short period lor a local event in
VK3. The WIA Is enCOYlsglng radio ama·
teurs to use VI only II they Inlend to QSl
with a card bearing lhe pre lix.

so MOTE IT BE

How often have we aa amateurs hesrd
only years later 01 the pasalng on of one
of OYf on·air males 01 many realS atand·
Ing? These contacts sometimes extend
Ovel half a century, but we get the news of
this Iong·tlme amaleur's pasalng 100 lala
to renect on what they nave done for am·
ateur radio.

Peler VK3Clf was one such amateur.
Born OCtober 14,1917, Peter became a SJ·
lent Key on March 3, 1985, altel a short III·_.

Pete, live<;! lor 40 years in East Africa,
where he wss employed by the Bfltish Ca­
lonlal Civil service. Durlng tflls period ot

AUSTRALIA

Each mon th, 73 brings you
ham-radio news from around the
world. In this collection of re­
ports from our foreign correspon­
den ts, we presen t the fa test
news in DX, contests, andevents,
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.

Percy VII.3PA al Ms desk.

J. E. Joyce VK3YJ
44 Wf8n Street
Altone 30 18
Victoria
AuslraUe
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p/ lflst In 1951 , and alter major sludlflS In
the USA, obtained a doctOlal degr"".

Back in the m id·slxties, he met a Baver·
Ian Capucelne priest, Father sebastian
Engll:lrt, wno was at that lime In chargfl of
thl:l only cnmch on Easter Island. Father
Dave was so Impressed wllh what Father
Sebastian told him abOlJt the Island-his
social work among the nauvee, his a,che­
o logical findings, the flxlrfllT1e Isolat ion of
that tiny spot fUll of Moals (stone statues)
In the middle of tile PacifiC Ocean_that
hl:l promised that he would go there to
hl:llp him sometime.

Fathe, sebastian Englert died In 1968,
SO Fathlll Dava made arlangflments with
his conglegatlon. and hfl was sent to Chile
In 1969, Ha was Urst destined to Malil , a
small town in the south of the countl)'. and
he stayed there for almost th,,,,, yea,s ,
Il:Iarning the Spanish language and plepar·
ing him$llif for his future work on Easler
Island. During 1913 he was fina lly sent
tnere, where he was unlll his death tile
only p'lesl In charge o f the small church
at Rapa Nul.

For 11 consllCutl~ years he dedicated
hlm$llif to Ilelplng the native people, and
hIs achillYefT1ents _e such that he will
always be remembered by all who knew
him. His burial tooe place on tnl:l illiand.
end the ",Iigious se",lces Wl:l'" carried OIlt
by one 01his b,othl:lrs, a priest of thfl so"",
congregation who flew 10 Easter Island fOi
that purpose.

During the many OXpeditlons that hne
taken place to Easter In the past 10 yeals,
Fathl:lr Dave helped on each and avel)' cc­
casion, OIgan lling accommodations and
acting as acoordinatOl for the DXpedition.
ers durln.g their stay. I had the priv ilege
and pleasure of meatlng him on thl:l is land
for tM founding of the local ,aIllo club, an
eYllnt sponaored by the Radio Club de
Chile, back in Sl:Iptamber, 1981 . Aftlll that
we became great friends and talked regu·
larly by amateur radio. On some of his cc­
caslonal visi ts to Santiago, he visited my
QTH, where f>e spent ncurs w+th my fam­
ily, telling stOiles about the island.

Our usual topic of eonvl:lrsatlon on the
ai, was, of course, DXlng and how hard it
was, both for him and me, to reach the
DXec Honor Roll, as we were t'Ylng Yel)'
hard at it. Unfortunately, although well
o~, the 300 mark, he was not able to
make It here on Earth, but Wl:l feel sml:l
that now, due t o h is me, Its, hl:l nas
achil:lvl:ld a wen-eeservee place i n the
Hea~nly Honor Roll.

So long, Falher Oaye, your frieoos down
here will never forget you .

COLOMBIA
Abelllfdo (Lalo) Santos v, HK3EQJ
PO Bo~ 88937
Bogola8
Colombill

NEW RADIO AMATEURS' REGULATIONS

TM Colombian Communicat ions Minis­
tl)' has issued a new set of ,adlo ama·
teurs' regulations 'egarding the U$ll of
satell ites es well as thl:leaslng o f the 'eq­
ulslles al)(j paperwon. for ticensing fOl­
roaunes. To Ihat end, ResolutIon 155<1 of 5
June, 1965, was circu lated by Ms. Mal ia
Cristina Melia, the Colombian Communi·
cations Vic...Ministl:lr, during the twenty.
third National AS$llmbly o f the Colombian
Radio Amateurs league held in Barran·
quilla on JuneS, 1985.

By way of modifications to creveoe rul­
Ings In effect slnee 1983, thl:l Radio Ama·

FATHER DAVID REDDY CEIAE

Easter Island was for many yeals a rare
catc h amongst nxere all ever the world.
Today, many thousands o f them are in
debt to Father Daye CE'AE for having
given them a new one.

Sadly, thl:l once popula, voice calling
"ca, CO. thi s Is CEeAE f,om Easter Is­
land" will no longer be heard, Fathl:lr DaVl:l
passed away on June 6th.

He was a wonderful man, a dedicated
prlellt . and an enthusiastic DXer. Dayid
Reddy was born In New York In 1924 and
had four bmthl:lrs, two of thl:lm also being
Franciscan pnests. Hl:I was ordalne<! as a

CHILE
Pflfr/cio Fflrnllndel H. CE3GN
Caramiea ESPf1io S-A
Calia Maipu 2(i9

Clisilla 14781
Sflf\fiflgo
Chile

de PY1CC

anymore, no forced membefsh ip In any as·
soclat ion. Newcome,s will have two op­
tions: they'll be able to stay trel:l ope,a­
lars, not tied to any assoclstion, Or else
(and we c annot undl:lrstand how they
wlll pract ice real amataur radio as doop as
It goes) they'll join LABRE by thei r Will . to
prollt by all privileges an Internat ionally·
,ecogn iled essoctauon presents, eSpl:l­
cial ly when it is the only one affi liat ed with
thl:llARU in Brazil.

The Brazilian laague,LA6RE, is really to
be congratulated, eeeeose now It 's f..... of
all com promi ses towards thousands of ra­
d io amateu's who just /Oined it to fullill
DENTEl's requi,ements and nevel acted
m uch as responalb le members, thus
bringing a yery annoying sltuaHon to the
association. In fact , i f LABRE eliminated
all these de jure members, DENTEl WOllld
havl:l to annul thl:lir Iicana l:ls, and th is
would be cant reI)' to the governmenl's In·
terest In Incrl:lasing the number o f B,azll·
Ian radio amateurs.

Now the whole th ing Is ave, ! LABRE is
!rea 10 act independently, just likl:l any pri.
vete association. according to Its rules.
Many newccmeea f,om CB and many "not
so deap" radio amateurs were l:Iliminated
from tABRE, and from nOw on we l:Ixpect
t~ings to be different _a better way.
LABRE's branches all ever Braz il are pey·
Ing special attention to thi $ moment, de­
~lopment being thl:l word, jum ping Into
microcomputers tied to radi o, "'luipment­
mounting facilities being a new goal , and
new ideas are being stud ied , Radio ama·
teurs are bei n.g o fte,ed a new concept o f
assoc iation, rllYlving the spiri t of the radio
amateur so necessary to radio.

Programs and ereeees according to dlf·
ferent groups of Interest ere raising Inta'·
est and c redit to the association, bringing
aasocretes togethl:lr to thl:lir hobby, and
' l:Ilnforci ng LABRE among Brazilian hams.
We think LABRE will be the winnl:lr out of
a lf this, and what 's best , radio amateurs
will d iscover Ihe ha,d way tbat it is impos·
sible to practice real radio If YOU're not
joining international associations with all
their advantages, knowledge, and oever­
opment.

So, afte' all, what first sounded as a di­
saster to our LABRE In fact turned out to
be the besl that Cou l d happen to
sl reng then, 10 reinforce, and 10 promote
radio amateurs and the raa l fanlastic ra·
dio we rove and practice.

,

d. PY1APS

CHANGES tN BRAZILIAN
RADIO AMATEUR SERVICE

Unti l last June, 1965, anyone trying to
take an examination for radio amateurs In
Brazil cou ldn't do II unless he/she proved
to be aUiliated with a nationwide rad io
amateur association, and, according to o f­
ficial specillcations, onl y LABRE fullilled
such conditions.

II this ,equlrement resulted in special
conYllnlence for both LABRE and OENTEL
(Brazilian National Depart ment of Tl:Ile­
communications) cue to a perfect undl:lr·
standing and control of all matte's con­
cern ing radio amateur interes ts, m any
nl:lWcomers to radio didn't app,ove o f this
required alfillation to a private assocta­
tion.

All pfObll:lms were coming to DENTEL,
lIYen lawsuits, TelllCommunlcation autncr­
Ities decided to put an end to that. and so,
from June 6th on, no aUiliation is needed

Gabon and Nigeria before return ing to
Brazil. The OSL manager for the PSIABTI
S9 ope,alion is Karl PSIKM, PO Box 385,
59000 Nala l, RN, Brazil.

Dlas sent to the ARRL a copy o t the II·
cense Issued by the Ministry of Transpor·
tation and Communication o f tne
Democratic Republic of Sao Tome snd
Princ ipe, and alsO a decla,atlon of thl:l
commandl:lr of the battleship, certi fyi ng
h is stay In Principe.

Theilife Father David Reddy eE'AE. flanked by Patricio CE3GN and his XYL

/(arl PS7KM and Dlas PS7ABT.

vlce-dlreclor ot the seeerce Communlca·
uen 01 LABRE In the slate of Rio Grande
do Norte) and asked him abou t the possi­
bili ty 01 OX operation In Principe. Ka,; en·
couraged him to try to get the license and
do 9l'eryt hlnll necessary to have the Opel­
al ion accepted for the ARRL oxCC ouee­
l ory, Alter the OSO. Dias left the Ship and
went immediately to the Ministry 01Trans­
portation and Communlcallon.

Du,lng a rew hours, Dlas e~plained \0
till:! authorit ies t il", importarn;e of that cp­
eration_aM finally they dadded to give
him permission lor the next day. Dias re­
turned to the ship as soon as poss ible and
Immediately turned On his radio aboard 10
tell his friends In Brazil the good news In
order that they could asp the Information
on the bands.

On thl! morning 01 OCtober 24, Dlas
W\III\ 10 the Mi nist 'Y o t Transportation and
Communication, where he met Mr, Joao
Ol iveira, representative of the Mlnlst 'Y. At
about 1000 UTC he finally got the call
PS7ABTIS9 and retumed to the Ship to get
his equipment and antennas for the ex­
pected operation. The authorities gave
h im only a one-da y permission, SO he had
to be vel)' fast. At just 1143 UTC, on 14.152
MHz. he had his fi'st OSO w ith Gera ld
PS7BE . Due 10 the strong pileup. he
moved on fi,stto 14.165 MHz end Ihen to
21.295, up to the end of Ihe operation.

The last OSC was with Carl N4AXR of
Tennessee. Alter the operation, tne Fortll
de Coimbra departed PrinCipe and went to
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This Year,
Make It A Gift Subscription To 73

It relays valuable information, has a bu i~-in repeater, and will bring joy to
every ham on your gift list. It's a subscription to 73 for Radio Amateurs
... the pertect present tor year-round enjoyment.

When you send someone 73, you're sending more than just a great maga-
zine wrth great articles. Every month, 73 is also:

• A valuable and reliable source for new equipment information.
• A storehouse of do-it-yourself weekend gadgets and complex projects.

• A complete catalog of hobby equipment-everything from satell rte sys­
tems to microcomputer interfaces.

This is the year to send your favorite ham a message worth receiving. Send
a year of 73 for just $19.97-12 issues at 33% off the newsstand price! To
order, simply return the coupon, or call 1-800-258-5473. (In NH, dial 1·924­
9471.)

Give
t

ith
Fre

-----------------------------------
YES! I Want To Give A Great Gift This Year. Please send a 73 9,ft subscription
to the person named below. I'll pay $19.97 for 12 issues- a 33% savings-but I won't be billed until after the
holidays.

o Payment Encased 0 Bill Me
Please make c-eos~ to 73

Gift Recipient My Name

Address Address

c rty Stale DP crty Stale DP
~.!. Me«:o $2297, 1 ..-- <:riy, us U1di ct-. on us l;lrt, Forag> Surlace $39 97, , yea- arty, us LrdB '*-' on us biri. Fcweoo;r> ........ pIolIIse .........

Got 1LC8J~. begin _ Ile /r.;l II> ' ' .. ... cJ 1986

CW CommunicationslPeterborough· PO Box 931 • Farmingdale, NY 11737
65AR6
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Techn ically it proved that EI Coeu y is
one 01 the most appropriate peah lor reo
peater Installafion as wel l as the most ad·
vantageous place for real VHF/UHF OX
tralllC. and although di fficult , WaS not lett
unconquered by the brave Colo mbian
hams 01 Boyaca.

TH E COLOMBIAN NATIONAL
COMMUNICATION S MUSEUM

Colombia was the second country in the
world to have a teleg raph netwmk as well
as com mercia l ai r serv ice , and only six
years alter it waslMented the country had
Its own talephone system-aod the Same
year Marconi started the wireless com·
munlcatlons exper iments, the first com·
merctar broadcasting stat ion started
operations In Barranqullla, a Co lombian
seaport In the Caribbean, Only eight years
after it was commerCially developed. Go­
lombia had Its lirst telev ision station.

All these InvEtnfions and serv ices, as
well as their pioneers, have thei r technical
memories. testimonies, and well·merlted
homages In the luxurious hall 01 lame ot
the NatiOflal Communicafions Museum 01
Bogota, a place fUll of fantasy and cha rm,
lust like fhe wmld of coenmuorcenoos
trom which it was created.

The museum is located on the th ird
ucer of the Communications Ministry Pal·
ace, which bears the name of the famous
loumallst, pol itic ian , and writer Manuel
Murillo Toro, fhe twice Colombian F'Tesi·
dent (1864 to \666 and 1672 to \874) who
Init iated the material ization 01 all those
dreams.

The director o f the museum is Ms. Car.
men de Uribe. a multil ingual, cha,ming
lady whose life has been entirely devoted
fO radio communicaUons,

AmonQ the museum's hundreds of pm­

cious relics there is the fi rst Marconi hand
key used i n COl ombia, one o f A le~ ·

ander Greham Bell's original lelephOfles,
and the f irst talegram t ransm itted be­
tween the cures of Bogota (the Colombian
cepital city) and rres Esqulnas (a town
now renamed Mosquera, some th irty kms
away) In the Cundlnamarca F'Tovince.

The entrance room of the museum is an
exact repl ica of the 1900 reecocu's (Prov­
Ince of AnUoquia) tet"llraph office. The e~­

hlbllion proc eeds by epochs, sud denly
changing In 1930 when the lirst teiephone
circuit went Into operafion, the teiex/tac­
simile r.....olution Came about as did TV via
satell ite lind microwave ci rcuits, up to to­
day's most sophisticated, fully-<;omputer·
iZed systems. II any readers .....er come to
Bogota, Colombia, a visit to the Nat ional
Communications Museum Is a must

...

atation facilities In Colombia, great Inter.
national eventa we' e relayed from Vene­
zuela through a M a rc o o l Wireless
Telegraph Company repeater right at the
summit of the EI Coeuy.

Thla radio eXpedl tioo conatituted an e ' ,
traom lnary human and technical ellort .
After the first 1000g and tiring journey, the
party Ii.ed a makeshift camp where they
had some rest and exchanged Information
with fhe bac kup pa,ty down In Tuoja,
Patpa, and Sogamoso cities (Sogamoso's
ancle,.,t name was SUllamuxl, or the City
01 the Sun) thro-ugh their VHF 23--hour.
watch IInka, The difficult march continued
Ihen 1111 reaching the summit.

Using their epeclally·aaelgned callsign,
5K7LRO, and during alx hours 01 continu·
ous operation on the 18th from 1700 to
2300 GMT, they made a total of 339 con·
tacte Ofl 40, 20, 15, and 2 metelS. The 15­
and 2Ckneter bands were almost dead due
to the poor worldwide prevailing condi·
t ions at the time.

Not all the e.peditlollflla were bear­
look ing men; there WaS a beauty among
them, Miss Xlmena Soler, the daughter of
German HK7FCJ, who was an ncellent
aasistant In all the tight situations faced
during such a hard climb and descent with
two Yaeeu FT·7Q7s, lour FT.2OElRs, two FT·
209a, foo , 12·V 190-Ah sturdy balterles,
one battery charger, and one Yamaha elec·
trlc plant-not to mention tents, cables,
antennas, foodstulfa, etc.

... .
•

•

INTRODUCTORY
PRICE

+ $3 00 shipping and handling
FL I~' add 5'I, sal", lax

$54.95

Some 0 1 fhe E/ Cocuy R"djo ExpedJrioners la~ing II wr!l/·deserve<j reSf on fhe "'''y up.

border, with the purpose of exper lmenta·
lion both on HF and VHF. It was organized
by the Boyaca PrOv ince Radio Amateur
Assoc iation and partici pated In actively
by German HK7FCJ, Jorge HK7FSA, Ja·
vier HK7BNI , Will iam HK7GOB, M ilciades
HK7H KU, Ric a rdo HK 7DRV, Alf on so
HK7PVjN, AI Sepulveda HK71001N, and
Marco s HK7IPVIN . They were acc om·
panied by several members of the Fi rst
Aid and Mou nta ineers Assoc iat ions o f
Boyaca.

The El Coeuy sncw-ceppec mou ntain is
one 01 the m ost beautllul unex p totted
pl aces In Colombia: some yaars ago,
when there were slill no satellite·tracklng

• 12v-14vdc input
• Charge from any point in

discharge cycle without
developing "m e m o ry"

• Proven in daily use

TH-2 1A. 31A. 41A

Features:

•

• C ha rges in 15 m in u tes
• Constan t C urrent
• Automatic Vo ltage c u t-o ff
• Battery doesn't heat-up

a Fastcharger by

Charge-Rite
safely charges in 15 minutes

New for

KENWOOD

However. in th.. application tor " li­
cenae, an authenticated pbctccccy of the
Individual's valid nat ional po lice certifl·
cate is required to prevent, SO they say,
a. ny InlrinQ8ments or viOlations ot the radio
amateura' frequencies by alien persons.

A FLAG AT THE TOP;
AN ANTENNA TOO!!

During the 15th. 16th, and 17th of Feb­
ruary, 1985, a radio expe, imentation as·
cension to the 16,OOO-foot Coeuy peak In
the Colombian Central Andean Range
tOOk place very close to the Venezuelan

teur license will be issued to Colombian
cUlzens, fo,eigne,s residing in Colombia,
and to nonresident l oreigners, holders of
the ir country·o f·orlgin's ticeose, with
whic h count-ies there are reciprocal
agr....ments_without taking Into account
any age limits

For public iden1itication of the Rad io
Amateur, an 10 card has b....n created
which has a ranewable ,alidily of lour
years fo' the First, Second, and Third cat·
egmies (cl asses).

The Novice cat"ll0ry wil t be acc redited
by the license issuance resolution which
has a du ration of Iwo nonrenewable yea's
during wh ich the holder ought to acqui re
necessary experience through his/her ta­
millarization with radio expe rimentation
and operation techniques.

The First-, Second·, and Thi rd-<;Iass II·
canses will have a permanent character,
with an excellent degree of stabil ity Tor
the holders and a great reducuon in the
amount of paperwork lor both the IlcM·
a....s and the officials 01 the Communlca·
lions Ministry handling the documents.

There is a summation 10 One art icle of
the whole matter 01 the operation o f radio
amateur stations.

Optional AC adallier with D C and mobile cords
a ~'aHable $19.95. TE XAS

Charge-Rite P .O. Box 17015-C
Plantation, Florida 33318
305-475-0545

QSL OF THE MONTH
To ent8f your OSl., mall it in an envelopa to 73, 80 Pine Street, Peterborough NH 03458.

Altn: OSL of the Mont h. Winners receive a one-year subscription (or extenSiOfl) to 73. Ent"es
not In en""'opes cannot be aCCepled.
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300 WATT ANTENNA TUNER HAS SWR/WATTMETER, ANTENNA SWITCH, BALUN.
MATCHES VIRTUALLY EVERYTHING FROM 1.B TO 30 MHz.

$99.95 MFJ·"'D

NEW
FEATURES

•

MFJ', llSlnt seIling lun' r j)Jcks In plenty of newfeatures!
• NI. Styling! Brushed aluminum front. All metal cabinet.
• Ne. SWR/ W. ttmeter! More accurate. Switch selectable
300/30 wall ranges Read rcwarc/ renecteo power,
• New Antenna Switch! Front pane! mounted . Select 2 COale
lines. direct or through tuner , random wire/oatanceo line or
tuner bypass lor dummy load,
• Nlw airwound Inductor! l arger moreetucrent 12position air­
wound inductor gives IOW(!f lossesand more wattsout. Run up
to 300 watts RF power output. Matches everything from 1.8 to
30 MHz:dipoles. inverted vee. ranccm wires . verticals. mobile
wtlips. beams . balanced and coax lines. Built-in 4.' balun lor
balanced lines. l <XX1Vcapacitor spacing . Black . l 1x3x7 inches,
'Norks with all solid state or l ube rigs , Easy to use. an)'l"'here.

I

~ a

::J I "• L f 0

24/12 HOUR CLOCK/ 10 TIMER
MFJ.llJ6 'IJ i
$19.95 !'lEO
Swttchto 24
Ilour UTC Dr

12 tIotlr format!
Battery backup
maintains time during Pllwtlr olllage. 1D timer
alertsevery 9minutes after reset. Red LED.6 Inch
digits. Synchronlzable with WNV. Alarm with
snooze function. Minute set, hour set switches.
Time set swi tch prevents mis-setting. sewer cut.
alarm on indicators. Gray and black cabinet . 5x2x
3 inmes. 110 VAC, 60 Hz.

1 KW OUMMY L8~~"'$39.95
Tune up fnt, ..t.nd _ _
life of IInal l , reduce
CRM! Rated l KW CW i IfD ,,-.... l ..
or 2KW PEP fOf 10 min· I _.- 7
utes. Half rating 'or 20 I ''''-'-1
minutes, contrnuous at t
2OO WCW, 400W PEP . -- -~

VSWRunder 1.2 to 30 - J
MHz. 1.5 to 300 MHz. I \ ..

Oi l contains nC/ PCB. '=::::::::::: _....~
50 onm non-inductive resistor. Safety vent.
CarryIng handle. 7Y1Xsv.. in.

Duallmen !Ilv, unmatched performallCt!
The primary filter lets vcu peak. notch. low
pass or high pass with extra sleep skirts,
Auxiliary fitter gives 70 db nctcn . 40 Hz peak.
acm Inters tune from 300 10 3000 Hz with
variable bandwidth from 40 Hz to nearly flat.
constant C/ul pul as bandwidth is varied: linear
freQuency ecmrcr. Swi tctlable noise limiter tor
impulse noise , Simulated stereo scene for CW
letsearsand mind reject OaM. Inputs for 2 rigs.
Plugs Into phone lack. Two watts for speaker.
011 bypasses filter. 9-18 VOC or 110 VAC with
oPtiona' adapter, MFJ-1312. $995 .

OUAL TUNABLE SSB/CW/RTTY
FILTER MFJ."'B $99.95

I~~~ ~=:! ~._O I)

TO ORDER OR FOR TOUR NEAREST
DEAUR, CAU TOU·FIUE

800-647-1800.ca ll 601 -323-5869
In Miss. and outside continental USA
Telex 53-4590 MFJ STKV

•

,- ..."
"" 'I . <"- ()'~. ,"::, ':.••..-_._.. . - ...

MFJ
MFJ ENTERPRISES, INC.

Box 494, Mlillulppi Stlte, MS 39762 L ...J

VHF SWR/WATTMETER
MFJ-812 529.95
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MFJ-422

$109.95
The belt of
. 11 CW worlds­
a deluxe MFJ Keyer in a compac C/nfiguration
that fits righl C/n the Bencher iambic paddle'
MFJ xeyer . small in size. big in features Curtis
II044-B IC, adjustable weight and tone,lronlpane!
vl)lume and speed controls (8-50 WPM). Built·
in oct-oasn memories. Speaker. soetcoe. and
posh button selection of semi-automatic/ tune
or automatic modes . Solid state keying , Bencher
paddle is fUUy adjustable. heavy steel base with
non-skid feet . Uses 9 V battery or 110 VAC with
optional adapter. MFJ·l305. $9.95.

Low COil
VHF SWR/
Wattm.ter!
Read SWR
(14 to 170 MHz)
and forward/
ref lected power
at 2 meters. Has 30 and 300 watts scales. Also
read relative field strength, 4xb 3 in.

POLICE/FIRE/WEATHER
2 M HANOHELO CONVERTER
Tum your .ynthe.IZld IClnnlng $39.95
2 meter handhelll Into . hoi Pollee/ '1' . MFJ
Flre/Weath.r band seanner! -313
144-148 MHz hancnetoe --
receive Police/Fire on 154·
158 MHz with direct Ire­
quency readout. Hear
NOAA mannrre coastal
plus more en 160-164 MHz.
converter mounts between
nandheld and rubber ducky.
Feeetnruallows simultaneous
scanning of tom 2 meters
and Police/ Fire bands . No
missed calls. Crystal control led_Bypass/ Olt
switch allows transmitting (up to 5 watts). Use
AAA battery. 2'1oxl 'hxl 'h in. BNC connectors.

MFJ/BENCHER KEYER
COMBO •

RTTY/ASCII/CW COMPUTER
JNTE R;.;FA,;.;C;;;;E-=-__""",:,~
MFJ-1224 .__ • _. __~ _ _ - : ..

$99.95 .!"i.:.• ';'~. _. • ,
FrtlI MFJ RTTY/ASCII/CW IOttwlfl on tlpeand
~blelor VIC-20 or C-64. send and receive com­
puterized RTTV/ ASCII/ CW with nearly any per­
sooal computer (VIC-20, Apple. lRS-SOC, Atarl,
TI -99, Commodore 64, etc.). Use Kantronics or
most other RTTV/ CW software. Copies both mark
oYId space. any shift (indUdlng 110, 425, 850 Hz)
and any speecI (5-100 WPM RTTV/ CW. XO baud
ASC II). ShMp 8 pole active nne- tor CWand 110
Hz shift . 5ends 110, 850 Hz SIl lft . KormallrlMll'"se
switmllliminates retuning . Automatic noise limiter.
Kantronics compatible sod:et plus exclusive general
purpose socket. 8xllA x6 ln. 12-15 VDC or 110 VAC
with adapter, MFJ-1312, $9.95.

RX NOISE
BRIDGE . .- . "
M••rmlll ~O:'i0 ."~
your .nt.nna .. -~ ' _. ~ •.,,-
performancel $59,9 MFJ·202B
Tellswhether to shorten Dr lengthen antenna for
minimum SWR. Measure resonant frequency,
radiation reststaree and reactance.
Ne. Fllturll: individually calibrated resistance
scare.ecarceo capacitance range (t l 50 pf).
BullHn range e)(tender for measurements be­
yond scale readings. 1-100 MHz, Comprehensive ·
nenuat . Use 9 V battery. b 4)(4 in.

INDOOR TUNED ACTIVE
" MPROVED' ANTENNA

N~ ':"hi"her gain " World Grabber" rinll
WI I" ", or e.ClldI reception
of outllde long .lrll! unrqoe tuned Active
Antenna minimizes mtermcoe. Improves select­
ivity, reduces noiseoutside tuned band, even
'unCl ions as cresetectcr wllh external antennas .
CC/vers 0,3-30 MHz.Tele
scoping antenna.Tune.
Band ,Gain,On-off
bypass connors.6ll.2x6 in.
Uses 9V battery,9-
18 VOC or 110 VACwith
adapter , MFJ-1312, $9,95. MFJ-1l12l1A 579.95

OIlDER ANY PRODUCT FROM MFJ AND TRY IT-NO
OIUGAnON.IF NOT DEUGHTED, RETURN WITH­
IN 3D DAYS FOR PROMPT RE FUN 0 (LESS SHIPPlNG).
• 0,.. year ItlCOndltlonll guarantee . Made in USA.
• Add $4.00 eaen shlpplng/ tlanllllng • Cell",.rtte
,. tree eatllog, IMl' 100 producta.
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QUALITY TUNERS THAT DELIVER MORE PERFORMANCE,
MORE FEATURES, MORE VALUE FOR YOUR MONEY.

L--MFJ-989 3 KW ROLLER INDUCTOR VERSA TUNER V

MFJ-941D 3110 WATT VERSA TUNER II

r-;:MFJ.9621.5 KW
/ VERSA TUNER III

"~n,~: $229~
KWPEP (+Sl D)
and match any leedl1ne

contlnUQJsly from 1.8 to
30 MHz;coax,balanced

line or random wire.
Built-In SWRNhttmeter

has 2IXXl and 200 watt
ranges , forwardand re­

fleeted power .~. meter
movement. 6poIlUon an­

tenna switch handles 2
coax lines (direct or

through tuner), wire and
balanced lines.•:1 balun

250 pi 6 KV variable
capacitors.12 posltlon In­

ductors.Ceramic rotary
switch. All metal black

cabinet and panel gIves
RFI protection, rigid con­

struction and sleek Styl­
Ing . Flip stand tilts tuner

lor easy viewing .
511.x1. lnches.

MFJ-I4OB, $79.95. .:m watts, SWRlWanmeter. antennaSWitch on rear.
No balun. 8x 2x 6in. eggstlell white with walnut grained sides.

MFJ.945, $79.95, like MFJ-940B with balun,less antenna swI td1.
MDJ-944, $79.95. like MFJ-940Bwith balun, antenna switch on

Iront panel, 1eM: SWRlWattmeter.
OptlolUll mobil. bl'llcllit for 9408, 945, 944, $5.00.

/~--MFJ-900 200 WATT VERSA TUNER
Matches COIll, random wlm 1.8-30 MHz. $49~
Handles up to 200 watts output; effldenl

airwound Inductor gives more watts out. (+ $4)
5x2x6 in. Ulliny tnlllClMr, solid stale ortube .

Operateall bandswith one antenna.
OTHER 200WATI MODELS:

MFJ·9ll1, $59.95, Uke ocn but Includes
4:1balun lor use with balanC8d unes.

MFJ-lli010, $39.95, tor
random wires only.Great for
apartment, motel , camping

operation. Tunes 1.8-30 MHz.

--~• •

•
•

•MFJ. but
300 ..n

MFJ-949B----­
300 WATT
DELUXE VERSA
TUNER II

$139~
(+ 4) Vtm

Tuner II . Mltthtl Iytry­
thing from 1.8 ' 30 MHz,
coax, randoms, balanced
lines. up to mN crt­
put, solid state or tubes ,

Tunl. out SWR on dl·
poles, vees. long wires,
verucats. whips. beams.
quads.

Bull\-ln 4:1 balun.
'nNV, 50-0hm dummy
load. SWR meter and 2
range wattmeter ('¥:1J'N
and Y1N).

6 po.,Uon Inllnlll
.wltch on tront panel, 12
position alr'wound in­
ductor; coax cconectcrs.
binding posts, blaCk and
beige case , 10 x 3 I 71n.

$99' 5 MFJ'. flltMt IIl1tng tunw PKbln p1lnty at 11ft' futum.
• NIWltyl1nlli Brushed aluminum front. All metal cabinet.

(+ $4) Nn SWR/W.ttmeterl More accurate. Swi tch selectable 300/30
watt ranges. Read forward/reflected power .

New anllnlUl swltchl Front panel mounted . select 2
coax lines, direct or through tuner, random wire!
balancecl ilne or tuner bypass for dummy load.

NIW I lrwound Inductor! Larger more efficient
12 position airwound inductor gives lower losses and
more watts out. Run up to :JXI watts RF power output.

MatChes everything from t.atc 30 MHz:
dipoles, inverted vee, random wires,
verticals, mobile whips, beams, balanced
and coax lines.

Built -In 4:1 balun for balanced lines,
1000 II capacitor spacing . BlaCk.
11 x 3 x 1 inches. WOrkS with all
solid state or tube rigs,
Easy to use anywhere.

$329
~ MII1 "Vtm TUl'llr V" , It hn III till futures you nktd

for, incrwing thenew smaller size to matCh new smaller rigs -
(+ S10) only 10 3!4"W x 4 112"H x 14 718" 0 .

Match.. COil, ballnud IInl', I1ndom wire. - 1.8 to 30 MHz. 3 KW PEP­
the power rating you won 't ootgrow (250 pf-6KV caps) ,
Rollir Inductor with a 3-dlglt turns counter plus a spinner knob tor precise
inductance control to get that SWR down to minimum IVery lime.
Bull\-ln 3IXI .Itt. 50 ohm dummy 100d, bull\-ln 4:1 IIl'l1a balun.
Bullt-ln Z% metlf reeos SWR plus TOrWard and reflected power in 2ranges

(200 and 2IXXl watts). Meter light requires 12 voe.Optional AC adapter
MFJ.1312 Isavailable lor $9.95.

~po'ltlon Intennl .wltch (2coax lines, through tuner Of direct, randoml
balanced line or dummy load). 50-239 connectors. ceramic feed-throughs,

binding post grounds.
Delull eiumlnum low-profile tlblnlt with sub-cnassrs tor RF I protection,

black finish, black front panel with raised lett81'S, til t ball.
MFJ-9I1 , 5239.95. 3KW, 18 positlon switched dual lnduetor.

SWRNhttmetl5f. • :1balun.

­1 ......· 1

ffi
TO OllOU Oll fOll YOUIl MEAlIEST
OEAlfll, tAU TOU·FllEE

800·647·1800.Call 601-323-5869
in Miss. and outside continental USA
Telex 53-4590 MFJ STKV

MFJ
MFJ ENTERPRISES, INC.

BOI 4M, MluJlIJppl Stili, MS~ L .:::= =::.J

OIlOEIIANY PIIODUCT fllOM MfJ AND TRfn·NO
OIUQATION.lf NOT DEUGHTED . RETURN WITH­
IN _OATS fOR PROMPT REfUND (LESSSHIPPING\
• One year unconditional guarantee . Made in USA.
• Add Ihlpping/h.ndllng .hown In p,mnthesl.
• CIII or wnte for f,.,1 catalog, OYlr 100 praductl.
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Has Iront panel linsitivity control.
Normal/RI..nl swi tch eurranates retuning Mille

checking lor Inverted RTTY . Speaker }dCk , +2S0
VDC loop output .
Eur Z206 sine win glnlrator gives phase con·

nmo us AFSI< tones. Standard 2125 Hz mark and
2295/ 2975 Hz space Microphone Imes: AFSI< out.
AFSI< ground . PTT oul and PTT ground .

FSK keyi"9 llf transu/YlIf1 With FSI< Input.
Hn sharp IQliI Hz CW lIItlr, plus and mi nus CW

keY lOg and eeemar CW key lack.
K,"trMu se?tw,rt compatlbll socklt.
ExclusiYI TTLJRS-ZJ2 glneral purpose lOCket

allows inlerfacing to nearly any personal corn ­
puler with most appropriate scttware. Available
TTL/A S·232 lines ' RTTY cemco 01,11. CW oenoo
out (TTL only) . CW·ID in. ATT Y in. PTT 10 .

key in. All signal lines are buffered and can be 10·
veteo uSlOg an internal DIP SWitch .
Mltal ublnl" Brushed aluminum front. t2'1u

2'11 _6 inches. 18 VDC or 110 VAC Wltlt opt IOnal
AC adapter . MFJ·t31 2. $995.
I'Il1gs bttwHn rill , nd C-64, VIC-lO. Apple. lRS­

1lOC. Atan . T1-99 and ctner personal computers
Use MFJ. I<anlronics. AEA and ctner RTTYI
ASCU/ AMTOR/CW sot/ware .

•

•
------•••e.. _

--
_..~-

-
I

wrlllTTTICW DILU8 00MPUTEIl 1NTPlJ'ACK ---·· ..1....-
-•

•

MFJ 'S MOST AOVANCEO RTTY/ASCII/AMTOR/CW COMPUTER INTERFACE HAS FM , AM
MOOES, LEO TUNING ARRAY, RS-232 INTERFACE, VARIABlE SHIFT TUNING , 170/850 Hz
TRANSMIT, MARK-SPACE OETECTION.

MFJ RTTY/ASCII/CW software on t'pl, "bllS for C-i4/YIC-20.
MFJ-1229 Engineering. plr1or~ TrallSmits In beth 17t1 Hz nISI Hz sllin.$179 95 ,lIRce, value Ind ,..turt. IlIiIt·in flS-232 lnterlace,no enra cost.

sets MFJ 's most acvan- Variable shiM luning lets you COpy any shift
ced RTT Y / ASCIII between 100 and 1000 Hz and any speed (5-100

AMTOR/ CWccmputerintetaceapart from others. WPM RTTYlew and up to 300 baud ASClI ).
FM (limiting) mod. gives easy, trouble-free oper- Push cuttentor 170 Hz shift.

atcn . Bast for general use, oil-shi ft copy . drift · Sharp multi-poll !Nit" Ind lJaKI liltwt give
ing sqnals. and moderate signal and OAM levels. true mark-space detection, Ganged potsgive space
AM (ftOlHlmitlngl modi gives superior per' passband tuning with constant bandwidth. Factory

lormance under weal.; signal conditions or when adjusted trim pots for optimum lifter performance.
mere are strong nearby stations. Multi-poll actin IiItl n are used lor pre-
Crouh,lr marlt-spacl LED tuning ,my simu- limiter, mark. space and post detection filter-

tates scope ell ipse for easy. eccwate tuning ing. Has automatic threshOld correction . This
even under poor signal·to-noise concIitions , Mark advanud deSign gives good copy uncler aRM,
and space outputs for true scope tuning . weak Siqnals and selective falling .

•

MFJ ANTENNA BRIOGE MFJ·...
S79.95

MFJ PORTAB~E ANTENNA
MFJ's fllrtlbll Antln", lets you operate 40, 30.

20, 15. 10 meters Irom apartments. motels. camp
SItes. vacation spots. n arly any electrically clear
location wfIere space I a lull size antenna is a
problem .
A telescoping whip (e rids to 54 10 .) is mounted

on sell-standing 5'1u:6 _2'10 indt Phenohc case
Built-in antenna tuner. Id strenght meter . 50 teet
RG-511 coax Complete Itl--nand portable antenna
system that you can use ' earlyanywtlere Up to lXl
watts PEP

Trtm your IntlnNl fOf optimum per­
..nee quickly and easi ly. Read
antenna resistance up to 500 ohms.
Covers all ham bands below :fl MHz.
Measure resonant frequency 01 an­
tenna. Easy to use, connect antenna,
set frequency, adjust bridge for me­
ter null and read antenna resistance.
Has frequency counter jack. Use as
signal generator. Portable, self-eon­
talned. 4x2x2 in. 9 V cattery or 110
VAC with adapter, MFJ-1312, $9.95.

MFJ.1121

$79.95

GrNtty ImprtYU trlnsmIttlll SSI.,.... tor max­
mum talk power. Evens out $IJ ! ! Cl1J peaks and val­
leys due to voice, microphone and room character­
istics that make speech hard to understand. Pr0­
duces cleaner, more intelligible speed! 00receiving
end. Improves mobile operation by reducing bassy
peaks due to acoustic resonances. Plugs be! ..een
mlc and rig. " pin mic jack, shielded ol/lptll cable.
High, mid, low alfltrols provide ± 12 db boost or
cut at -t9O, 1170, 2fOJ Hz. Mic gain, on/offlbypass
switch . " On" LEO. 7x2x6 inches. 9 V banery, 12
VIlC or 110 VAC with adapter, MFJ-1312, $9.95.

MFJ.<W1 Deluxi E~1c K.,... sends iambic,
automatic, semi-auto or manual. Use squeeze, sin­
gle Iev« or straight key. Pius/ minuskeying. 8 to 50
WPM . Speed, weight, tone, volume controls. On/
Off, Tune, semi-auto switches. Speaker. RF proof.
7x2x6 inches. Uses 9 V battery, 6-9 VOC or 110
VAC with AC adapter, MFJ-l305, $9.t5.

MICROPHONE EQUALIZER

M''''''
$69.95

MFJ elECTRONIC KEYER

M'......
$49.95

•

MFJ.1Z21

$79.95

MFJ.10&

$19.95

MFJ MULTI-FUNCTION
TU NING INOICATOR
• _1- --.,,----

. . ..()
• - ••••-••!..::!~ . -

GtutIy Impnm YDllT RTTY coprtng I:lpabillUIS.
Add a crosshalr LEO Tuning Indicator that makes

tuning quick, easy with pin-point accuracy. Actd
mark and space outputs for scope tuning. Add
LEOs that indicate 170, 425, 850 Hz shifts. Great
for copying Rny outside ham bands. Add sharp
mark and space fitters to improve copy under
crowded/ weak conditions. 170, 425, B50 Hz shifts.
Add Normal/Reverse switch to chock for inverted
Rny withOut retuning. Add output level control to
adjust signal Into your terminal unit. Add a limiter
to even out signal variation lor smoother copy.
Unit plugs between your tuner and receiver. Mark

is 2125 Hz, space is 2295, 2550 or 2975 Hz. Meas­
ures tCbtbti In. and uses "oati.., 18 VDC or 110
VAC with AC adapter, MfJ-1312, $9.95.

24/12 HOUR CLOCKIIO TIMER
Switch III 24 hour UTe

Of 12 hour formatl Bat­
tery backup. ID timer a­
lerts every 9 minutes
after reset . Red .6 in. f
LEOs. Syndlronizable to
WWV. Alarm, Snooze 1:;;;;;;;;;;;;;;=
function. PM, alarm on "
indicators. Gray/ Black cabinet. 110 VAC. Ell Hz.

Huge 511 Inch bold blKIl LCD nUlI'IIl"Ils make these two 24 Hour clocks a must lor" your ShaCk. ChOOSe
from adual clock that featuressepeete UTCand local time display or asingle clock that displays 24 Hour time.
Mlunted InI brushH Ilumlnllm trtml, these clocxs teature huge5/8 inch LCD numerals and a sloped face lor

across theroom viewing . Easy set month , day, hour , minuteand second function. Clocks can be operated in an
alternating time-date display mode. MFJ-108, 4V:x1x2 inches; MFJ-107, 2Vox1x2 inches. Battery Included .

MFJ.101

TG 11IlDEIl 011 FOil YOUll NEAllEST
DULEIl. CAll TOll-FllEE

IH-I.7-li DO. Call 601·323·5869
In MISS and outSide coetmentar tlSA
Tele. 5.H;go MFJ Sl KV

MFJ
MFJ ENTERPIlISES.INC.

10. "9(, MilSissippi Statl. MSJ97'62

OROEPI ANY PRODUCT FROM MFJ AND TIlY tT-NO
08l1GATION.IF NOT DELIGHTED. RETURN WITH­
IN3D DAYS FOR PROMPT REFUND (LESS SH IP'P'lNGl
• One year untondltional guarantee · Made 10 USA
• AOd $4.00 eact1 stllppirlg /handhng • C,ll or wri t.
lor ,.... catalog, oVlr 100 producu.

MFJ 24 HOUR LCO CLOCKS
$19.95 $9.95

IJJ!I
MFJ-l07 .-
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DEALERS

Your company name a nd IIICSI'lIge can
contain up to 25 words fur as little as $150
yearly (prepaid), o r SI S per month (pre­
paid quartt'fly). No mention ot mail­
order business o r area code permitted.
Directory text: and payment must reach us
60 da ys in advance of publication. For ex­
ample. advertisinll: (or the Ja nuary '86
~ must be in ou r ha nds by S ovember
1st. Ma il to 73 Magazi ne, Peterborough
S H 03458. ATI'S: Na ncy Ciampa.
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IRON POWDER and FERRITE PRODUCTS

AMI~~OOD1U
Fast. Reliable Service Since 1963

Small Orders Welcome Free 'Tech-Data' Fiver

Toroidal Cor es. Sh ielding Beads. Shiel ded Coi l Forms
Ferrite Rods. Pot Cor es. Bal un s. Etc.

12033 OTSEGO STREET. NORTH HOLLYWOOO, CALIFORNIA 91607
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SMART PATCH
Is AU You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.
Use SMART PATCH for:

• Mobile (or remote bas­
10 phon", line via Simpll
base. (see fig 1.)

• Mobile to Mobile via ~

1erc:un1lE"C1E'd base sto
Im S for l'Xlended rang
Ieee fig . 2.)

• Telephone line 10 mob!
(or remote base).

• SMART PATCH u!;<
S IMPlEX BASE STI
TION EQUIPMENT. U
yo ur ordinary baSI! sl
tion. SMART PATC
dues this without int.
fering wilh the norm
use of your radio.

-

WARRANITI
YES. ISO dal/S of ...'a n iIJ
ty prctectsoe. YlX.l simp
can't 90 .... rong .
An FCC type eccepu
cOl.Jpll'r is available ~

SMART PATCH.

How To Vse
SMART PATCH
Placing a call is simple .
~ your acres!> code
from your mobile (eum.
pk ·73). This bri ngs up
til. Patch and you wiD
hear dial tone tra nsmitted
from your base Slalion.
Since SMART PATCH is
c hec king about once per
second to see if you want
to dia l, a ll you haw to do
is key your tra nsmitter.
then djel tbe phone num.
bet. You will now hl'dl
lhe phone ring and some
nne enswer, Since the om
heoced control syslem 0
SMART PATCH is 000
sta ntly chedUng 10 see I
you ...i oUl to talk. you fll'e(

to simply key your trans
mtner and then talk
That's right, you simp~

k o>y you r transmitter If
Interrupt the phone line
The base station auto
rnalicall!,! slops transmil
ting after you key you
mic. SMART PATCH doe
nol require an!,! !ipeCi.lI
tone equipment to centre
you r base slalion. It sam
pies w ry high frequene
noise present at you
recetcers discrimi"",ltK t>

cWtennine if a mobile I
present. No words or syl~
b1es a re~ iosI.

c n

•11-- "111. '

._-- -- - ---- -- -
A~ ~j-rr,

i; mna 61 num '0---- 0'~.,-- -- F IGU~,

2 _ ______00

--
• With",,1 a n ellpensi"e

repea ter .
• Usi llg a ll!,! FM trdr\("l' ivl'r

as a base sl.aliun .
• Th .... secre t I", d SIMPLEX

autopetch, Th", SMART
PATCH.

SMART PATCH
I. Easy To Ins ta U
To Iretall SMART PATCH,
connect the multicolored
Compul...... srylo> ribbon cable
to m ic a udio, TE"Cen.'t'r
diS("Timi"",lnr. PTT, and
poIO.'er. A modular phout>
coed is pro...'ided ru.- con­
rwclion 10 yotJr phone sys.
te rn . Sound simplt>? ...
IT IS!

Wh.t To
LuGk For In A
Phone htch
The best ....ay 10 df'CKk­
....hal patch is right foT you
is to 6f!;t dt.-cKk- ...'ha t a
palct. should do. A pdlch
should:

• Giwo complete conl",llo
the m obile , allowing full
break in opera tion .

• Nol interfere with the
normal opera tion of your
base stanon. It should
no t require you 10 am,

nKI and disconnKt cab­
les (or flip !iwi!chn !)
t"""V lirTK" you ...ioUl to
use your radio as a nor·
mal bese Slalion.

• Not depend on volUmE' tK
!oquek:h wiling", of your
radio . It ",hould WtKk the
ScOme regardle!6 of w hal
yOl.l do .... Ith these con­
Irols.

• You should be able 10
hear your ba se s ld lion
speaker ....ith the pa tc h
justalled. Remember, you
haw a base s teuon be­
cause there a re mcbtles.
ONE O F lliEM MIGt-IT
NEED HEIJ>.

• The palch should have
standard fealUTl's OIl
no extra cost. Thew
should include program·
me ble lol l resmct (d ip
switches). toee o r rotary
dialing, programmable
pa tc h a nd ac tlv i ty
nmers, and fron l pa ne l
Indicators of cha nnel a nd
patch stems .

ONLY SMART PATCH
HAS AU OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch. ••

Co m municat io ns Electronics Specia ltie s . Inc.
1',0 . Box 2930. Winl.... r Pdrk. Fkirida 32790
TI'lf'phone: (305) 645 -0474 0 .. caD toll-free (800)3 27·9956



09RH shawn actual size.

TheYaesu FT-209RH.
5watts thatyour
batteriescan livewith.
Have the power you need when you need it with
'aesu's new Swart. 2-meter handheld. FbNer to
getout in situations where ordinary HTs just 'NOrl't
make it

We designed our HT with a unique user­
programmable F\::lwer Saver that puts the rig to
"sleep" while you're monitoring and "wakes it up"
when the squelch breaks. So you can listen for
hours and sti ll have plenty of power to hit those
hard-to-reach repeaters when you need to.

With the FF201RH there's no need to fidd le
with knobs when you change from one memory
channel to anotherThat's because you can inde­
pendently store everything you need in each of
the ten memories: receive frequency. standard
or non-standard offset. even tone encode/decode
with an optional module.And then recall any
channel at the touch of a button.

It's easy to hear what's happening on your
favorite repeaters or simplex frequencies.Just
touch a button and scan all memory channels,
or selected ones. Or all frequencies between
any two adjacent memories. Use the priority
feature to return automatically to your special
frequency when it becomes active.

Bring up controlled-access machines with
the optional plug-in subaudible tone encoder!
decoder. independently programmed from the
keyboard for each channel. Listen for tone­
encoded signals on selected channels-without
having to hear a bunch of chatter- by enabli ng
the decode function.

The FT-lCRRH, which covers 10 MHz for
CAP and MARS use, comes complete with a
5CO-mAh battery. charger and soft case.

For those who want a basic radio without
the bells and whistles, consider the compact
lightweight FT-203R. This economical HT features
2.5 watts of power and an optional DTMF key­
pad. Most all the accessories for the Xf} v.ork
with the 203. includi ng an optional VOX headset
that gives you hands-free operation that's perfect
for public service events.

So when you visit your dealer. let him
knew you 'NOrl't settle for anything but the best
A radio built by'laesu.

't.Iesu Elecbonks Corporation
6851 V4tthall Way. Paramount CA 90723
(213) 63l-4OO7
Y.1esu Cincinnatl Service Cellter
9OX) Gold Pari< Drive, Hamilton, OH 45011
(513) 874-30l



C(l(I'l,O/E're $efVICe manoa!~ are aliI/liable lot aN Troo- Kenwood fransce;lIer~ afl(! mosl" eccessooes
Sp«dlCaroons afl(! prJCe~ are subject to changt' ...~1lOtIt nonce 01" obSIgaroon

'"•

TRIO-KENWOOD COMMUNICATIONS
1111West Walnut Street
Compton. Cahtornia 90220

Optional accessone .
• PS-430 compact AC power supply
• SP-430 external speaker e MB-430
mobile mounting bracket e AT- 130
compact antenna tuner covers 80-10

meters, incl. WARC bands
• AT-250 automatic
antenna tuner covers
160-10 meters, incl. WARC
bands eTL·922A 2 kW PEP
linear arnphuer e FM·430

FM unit . YK-BBC
(500 Hz) or YK-88CN

(270 Hz) CW filters
• YK-88SN (1.8 kHz)

narrow SSB tilter e YK-88A
(6 kHz) AM filler . MC-42S

UP/DOWN hand rmc.• MC-eOA!
80/85 deluxe desk mics . • SW-20001

200A SWR/power meters . SW-l00A
SWR/power/volt meter e PC-1A phone
patch ' HS-4. HS-5. HS-6. HS-7

headphones

KENWOOD

• Reliable, all solid state design.
Solid state design permi ts input power
of 250 watts PEP on SSB. 200 watts DC
on CWo120 watts on FM (optional), or
60 watts on AM. Final amplifier protec­
tion ci rcuits and a cooling
fan are buill-in.

• Memory channels.
Eight memory channels
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 stored information.

• Programmable. multi-function scan.
• Speech processor built-in.
• Dual digital VFOs.
• VOX circuit, plus semi

break-in with sidetone.

Digital DX·terity-that outstanding
attribute built into every Kenwood
TS·430S lets you aSY from band to
band, frequency to frequency and
mode to mode with the speed and
ease that will help you earn that
dominant OX position from the
shack or from the mobile!

"

TS-430S

• Covers all Amateur bands
160 through 10 meters, as well as the
new30, 17. and 12 meter WARe bands.
High dynamic range, general coverage
receiver tunes from 150 kHz to 30 MHz.
Easily modified for HF MARSoperation.

• Superb interference reduction
Eliminate DRM with the IF shift and
tuneable notch filler. A noise blanker
supresses ignition noise. Squelch, RF
attenuator. and Ril are also provided.
Optional IF fillers may be added for
optimum interference reduction.
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