


Reach Out To Your Friends
With The ic-zs:

Mark Wilson AA2Z
CST MaQaz;ne
January 1985

'The Notch measured 55dB, and Is t he
best ICOM Notch yet:'

'T he stablflty ofthe751 deserves mention,
We measured 10Hz drift In the first hour: '

Roben Pohorence NSRT
International Radio. Inc.
Sep tember 1983

" c.,we seriously doubt anyone finding a
unit super/orto ICOM's new 751 HF 'dream rig: "

Dave Ingram K4TWJ
Computer Trader Magazine
Septem ber 1984

Jom J SChultz W4FA
co Magazine
September 1984

Here's what other hams have to say about
the "dream rig."

'To put It concisely, the IC-751 easily
meets all of Its advertised claims with regard
to technical specifications," 'The general-coverage receiver Is

'The filters used on the IC-751 areabout -=e:xcellent,"
the sharpest one can Imagine,"

" It performed flawlessly CYIIer the entire
rtod, Particularly lfthe IC-751Is used with

~a:':n Internal power supply, It has to be regard­
ed as the most compact, fufl-featured trans­
ceiver avaflable for either fIXed station or
portable operation,"

Now with a ONE YEAR Warrantyl (J) .. ICOM
First in Commu ications

ICOM~r1c.l.lnc.• 2380·116thAve NE. ~II~. WA 98004 / ]]]) Towerwood Drive. Su ite J()7. Dallas, TX1SZ34
""'_~_"IfI9'O_.._tubfeG lO~_"",,",Of_~ _1CO"'r_~nunlljlncft'd KC-.g'-'I-.g~ _ _ 151185
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NEWI
CALL FOR PRICE

AND INFORMATION

VAN NUYS, CA 91 401
6265 secc'veca Blvd

(8181 988· 2212
San O,~ F t~*a~ a! VW;lo<y Bout-e'a td

R-71 A
SUPERIOR GRADE

GENERAL COVERAGE
RECEIVER

• FREE SHIPMENT
MOST ITEMS. UPS, SURFACE.

Cf ~ I ICOM I IC-735
A BRAND NEW HF TRANSCEIVER

WITH All THE
FEATURES
THAT MAKE IT
A TRULY
OUTSTANDING
BUY!

CALL FOR PRICE AND INFORMATION
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Cf tJ lICOM I LATEST EDITION

IC-3200A DUAL BANDER
COVERS BOTH 2 METERS

and 70CM

PHOENI X. AZ 85015
1702 W Camelbac k Road .

(6021 242·3515.
Enl 0' H'9"*a~ , 7

IC-JATl

800-854-6046
C"'L1 ~ ...- o ARIZ It CUSTO"'ERS CAll OR " 'S IT " [ ,,,RES T ST~E

PHONE HOURS: 9:30 AM to 5:30 PM PACIFIC TIME.
STORE HOURS: rO AM to 5:30PM Mo n. th rough s.r.

OAKL AND. CA 94609 SAN DIEGO. CA 92123
2811 Telegraph Ave . 5375 xearov vine Road.

(415) 4 51-575 7. (6 19) 560 ·4900 .
H 'g~ ..av 24 Do..... nto ..m leU V lh ott -' amp Hlgh..... a y 163 and Cl" lfemonl Mes a Bo ule.a '"
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lIC-2AT
IC- 4AT

'10 OUTLET
6 STORE BUYING POWER!

ANA HEIM , CA 92801
2620 W La Palmil

F 14) 761 ·3033 , (21 3) 860, 2040,
Bel ween O,sneyla nd " ~nOTl S Be"~ Fa rm

PE RSONAL/ZED SERVICE
I'Of' H " " EAO '--""" "...... R"," -"­c"...., -"
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BURLINGAME, CA 94010
999 Howard AYe
14151342·5751.

!> mole's SOO'" on 101 ' ,om San Ftal"lC 'SCO A" POt'

IICOMI IC-37A

220 MHz's BEST BUY!
REGULAR $449

SALE! $299.95

~ i lICO M I
Regular 5799

SALE! $629.95

• TOLL-FREE PHONE: 800-854-6046

IC-02AT
IC-04AT

tf t] lICOM I HAND-HELDS
AT GREAT LOW SUMMER PRICES

/



Doctor QSO TM
Is The Code Buster

Doctor QSO Relieves
All Symptoms Of
Morse Code Phobia!

Doctor aso™Is a plug-in cartridge for the Commodore 64 computer that provides a very realistic
simulation of on-the-air two-way Morse Code rage hew contacts (0505). AEA, the undisputed leader
in Morse training, has introduced Doctor eso to amateur radio for the purpose of making Morse
skill upgrading FUN and EASY. With Doctor eso you can look forward to pract icing your Morse
Code skills in a non-confusing manner. Forget about all the drudgery you associated with Morse
Code in the past; Doctor eso ushers in a totally new era in Morse Code learning.

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

Doctor aso also removes the mystery of the CODE BEHIND THE CODE. Many people go so far as
to learn the Morse Code characters, only to be frightened of getting on the air the first time because
the aso format is so confusi ng. With Doctor aso, you will be a pro before you turn on your first
transmitter. The Doctor aso trainer/simulator is ideal for the aspiring Amateur Radio operator with
li ttl e or no contact with he lpfu l hams.

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

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

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

PrIces and specifications subject to change
without notice or obligation.

Advanced Electronic Applicat ions, Inc.
P.O. BOX C·2160 • lYNNWOOD, WA 98036
(206) 775·7373. TELEX: 152571 AEA INTl

Brings you the
Breakthrough!
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On the Cover:
Sunrise at New tvtexico's Very
l o rge Arroy. Photo courtesy
of the Notional Radio
Astronomy Oosevcrov.

8 Faces of Dayton '85
..... .................. ............................... KW1 0 , WB8BTH

12 ICOM'. Extended Play
Ten minutes with a Phillips screwdriver g ives your 1C-751 transmit cocobnnv from
.1 to 30 MHz! K$4B

18 America '!ol Dream Array
Twenty-seven dishes in a twenty-one-mile pattern ma ke fo r some serious DXing
of the Notional Radio Astronomy Observatory, eocene DXCC. anyone?

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. AJ0N

WARC for the FT-IOIE
Here's how 10 join the fun on our new 12·meler benet And you'll be ready 1Q(
18 MHz. tool . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... ZS2RH

The Dayton Downlink
Optimi zing your OSCAR d ownlink system can be frustrating, Use this easy method
to measure your improvements and know just when to slop. W9JDt8

TIle 30~l\Ieter-Plu" Receiver
Explore the world of 10 MHz with a souo-stc te receiver you've buill yourself! We've
come a long way since cctmect boxes and cats' whiskers. N4EV

The Incredible Inducto-Gauge
Measure coi ls with impunity! Better vet. measure them with this weekend project:
a do-it-yourself ind ucta nce meter , , . Ketchledge

TIle Peerless Power Pack
Simplicity Is the key to this rugg ed tz-voit. 5-Amp supply, If you're looking for
quick energy, here's lhe answer. K02G

What You See 1M Where You're At
Tired of guessing your frequency? Resolve your problem 10 100 Hz with this odd·
on digilol display. . ...•...................................... WA8YKN

There and Back Again
Add bond-sccnnlnq to your T5-9305 for under 520. , , , . KC70

Home-Brew the Blockbuster-
In a heroic effort, WB2W1K has c reated the ultimate e-meter amplifier. Its single
4-1{X)()A delivers over 2 kW with only 20 Watts in. The power sup ply alOne weighs
120 pounds. When this monster talks. people listen! WB2W1K

56 Broken Ox BlueM
The grid-<lip oscillator is a steucr performer. but missing coi ls con mean big
headaches. Avoid frustration by winding your own. . WlRXV
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People have called and written with regard to the lasl person we contacted in ou r Febru­
ary te lephone survey: the pickle-trucker from Washington s tate who turned out to be a Nov­
ice. What they want to know is wh o was the first person we contacted. Hello, E.

I made th e f irst of our hundred ca lls to an OM on an isl and on the east coast. As bad luck
would have it , he's a Si len t Key- one of three whose ca lls we happened to select at random.
E is hi s XYL. She was reall y nice and felt really honored 10 be called, I think, but she certain ly
was adamant: " I want to do th e survey lo r him." I'm sorry, you really can't. " I took down his
aerial myself." I know , but ou r survey wouldn't be accurat e if you were the one who an­
swered. " You're right ." And th en she said this: " Would yo u tell ham s that they mean a lot
to me?" I said I'd t ry.

TAFF

EXECUTIVE EDITOR
Sua.an PnllDock

MANAGING EDITOR
StevtlJ_ell KA ,MPM
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Perry Donham KWI O
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Nanc:y Cook
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News from the PublisherHAT?

KA8UET and W81ZF were adamant, too-at the Dayt on Hamventlon. " We've tr ied to talk
to o ther people, but they won't listen." I promised them that their views would at least be
seen in 73. They want more articles about QRP rigs in all publicat ions, they want YEs of any
class to be able to administ er test s lor their own license level or lower, and they think that
a small part of 160 might be a good place to try Novice phone. There! let it never be said
that we don't hear our readers. Speaking of which, we ta lk with our readers, too, on a regular
basis. If you're a iener-wrner, complimentary or critical . you might get a ienoune call from
me. Hello, Snohomish , fo r example.

ADVERTISI NG
1-ll(l()..U l..aro

SALES MANAGER
J,m Gray W1XU

ASSISTANT SALES MANAGER
Nancy CiamPll

SALES REPRESENTATIVE
Ross Kenyon KAIGAV

Dayton was alluring and addictive, as usual. It was a friendly frenzy. How can I describe
to those of you who weren't there wh at it's like to see 24,000 people running around with
beady eyes for three days trying to figure out what to buy next? I don't know wh at to say
about DARA, eith er. Is the Dayt on Amateur Radio Associat ion effic ient? Sure. The best c lub
in the US? Maybe. Best in the world? Possibly. Able to cope with 30,000 next year? We will
see. Don't bel against it.

MARKETING MANAG ER
Hope Cumer

GRAPHIC SERVICES DIRECTOR
Ch rist ine Destrempe-s

GRAPHIC SERVICES MANAGER
Dennis Christensen

D~5

Do bet on me saying someth ing I meant to last year but didn't: Thank you, everyone I've
met in th e Dayton area, for being so cord ia l and courteous and helpful. You go out o f your
way. I saw somebody from out of town see one of your red , while, and blue trash bins and
say, " Hey, an All-American c ity!" He wa s surprised. I wasn 't. Thanks again.

Thanks, too, to Don Wallace W6AM. I tried to think of some sort 01 obituary-type key-is­
silent th ing to write to let you know th at he passed away on May 25th, I couldn't . II you, like
me, were one of th e scores o f thousands of people who had the honor of speaking with Don ,
I hope you'll agree th at " thanks" says it all. There are many great amateurs now and there' ll
be many more in the future, but th ere' ll never be another "Superharn,"

73 101 RadIO Amateurs is a member o f tile CW CommuniCation$llr>c:_ group, the
world 's largest publish... of compu t...·related inlol"l'lla tion. The g'oup publishes
57 computer pub!ica lioos in more t ~an 20 majOf coo nl" es. Ni"" mill ion people
read coe Of more of the group's pu blicatioos each mooth. Membe.s o f Ihe g.oop
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Go!den ~App le) , OPC (IBMI and DiSlflbutlqua; Germany'~Computerwoche, Microcompu terwell, PC Well, So/t ..a,eMark/,
CW Edition/Seminar, Compuler Business, RUN and Apple 's; It aly's Compulerwo"d lielia lind PC MagaZine; Japan 's Com­
pulerwor/a Japan, MeXiCo 's Compute,world/Me xlco and CompuMundo; The Net he,land 's Compurer..orld B6ne!u~ and PC
World Befle/ux; NOMay'S Compu ter..orlrJ NO' 'JfI, PC World and RUN (Commodore); Saud i Arllbia's SaUdi Compute,wo,!d;
Spain 'S Compul erw o, ld Espana, Micros isiemes/PC Wo,Id, Commodore World; Sweden's CompulerS..eden, Mlkrodatom
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TRIO -KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton. California 90220

OpUonal accessories:
• PS-430 compact AC power supply
• SP-430 external speaker . MB-430
mobile mounting bracket . AT·130
compact antenna tuner covers 80-10

meters. incl. WARe bands
• AT-250 automatic
antenna tuner covers
160-1 0 meters. incl. WARC
bands . AT-230 base

station antenna tuner
• FM-430 FM unit

• YK-88C (500 Hz) or
YK-8BCN (270 Hz) CW

fitters . YK-88SN (1.8 kHz)
narrow SSB filter . YK-88A
(6 kHz) AM filter . MC-42S

'.. UP/DOWN hand mic. • MC-60A
deluxe desk mc., with UP/DOWN switch
• SW-2000 SWR/power meter
• SW-100A SWR/powerlvolt meter
• PC-1A phone patch . HS-4, HS-5.

HS-6, HS-7
headphones

KENWOOD

• Reliable. all solid state design.
Solid state design permits input power
of 250 watts PEP on SSB. 200 watts DC
on CWo 120 watts on FM (optional). or
60 watts on AM. Final amplifier protec­
tion circuits and a cooling
fan are built-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 mfcrmatton.

• Programmable, multi-function scan.
• Speech processor built- in.
• Dual digital VFOs.
• VOX circuit, plus semi

break-in wjth 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 rneter WARe bands.
High dynamic range, general coverage
receiver tunes from 150 kHz to 30 MHz.
Easily modified for HF MARS operation.

• Superb interference reduction
Eliminate QRM with the IF shift and
tuneable notch filter. A noise blanker
supresses ignition noise. Squelch. RF
attenuator. and All are also provided.
Optional IF fitlers may be added lor
optimum interference reduction.
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We just struck gold with a miniature, high qual­
ity and very reliable DTMF decoder at a rock
bottom price ofS59.95. Our DTD-l will decode
5040, 4 digit codes with the security of wrong
digit reset. It contains a crystal controlled. single
chip DTMF decoder (hat works great in bad sig­
nal (0 noise environments and provides latched
and momentary outputs. Why carry that heavy
gear when its size is only 1.25 x 2.0 x .4 inches
and it comes with our etched in stone, legendary.
one year warranty.

Instead of sifting through the field .. .search­
ing, use our super quick one day delivery and
cash in on a rare find .

6 13 for Radio Amateurs. J uly, 1985

$59.95 each

.JlCOMMUNICATIONS
_SPECIAliSTS
-126 W. Taft Ave.• Orange. CA 92665-4296
Local (114)998-3021 • FAX (1I4) 97....J.I~
Entire U.S.A. 1-800-85-1-05-17



RX. •~ • EDITED BY PERRY DONHAM KW1Q

Band New!

A NEW AMATEUR BAND opens lor busi­
ness on June 22, 1985, at 0001 UTe ! The
FCC has decided to allow hams early ac­
cess to the tz-meter spectrum allocated
during the lasl World Administrative Radio
Conference. General-, Advanced" and Ex­
tra-class ticket-holders may use 1500Walts
PEP from 24.690 to 24.990 MHz on a shared
basis with Fixed Service users until July 1,
1989, when the band will become exclu­
sively ours. Because of an existing IARU Re­
gion 2 resolution, the FCC has opted to
specify formal subbands: 24.890 10 24.930
MHz is available for AlA and F18 emis­
sions, and 24.930 to 24.990 MHz is available
for AlA, F3E, G3E, AX, A3F, F3C, and F3F.
There are aboul40 countries allowing hams
10 use this band right now. See you on 12!

160 Grows Up

THE FCC SMILED on amateurs in another
area concerning the use 01 RnY, FAX, and
SSTV on 160 meters. Effective June 17,
1985, hams may use these modes on the en·
ure band. In their linal ruling on Docket 84­
959, the Commission stated that "the
present limitation re stricting emission
modes.. . is no longer necessary since that
limitation was designed to protect the dis­
continued LORAN·A raotonavrcatrcn sys­
tem." However, the ruli ng also st resses that
Docket 84-874, which addresses amateur
use of 1900-2000 kHz, Is still in motion, and
that "no equities will accrue lor Investment
In equipment which operates only in this
band."

Arizona Splits

ARIZONA HAS ADOPTED the 2O-kHz·split
repeater band plan for 2 meters. No new 15­
kHz·split requests will be coordinated, but
new 2O-kHz pairs will be assigned only when
a written agreement is obtained from all 01
the repeaters that would be required to
move. State coordinators are taking things
slowly and the entire process Is entirely vot­
untary.

RFI Battle

A CANADIAN AMATEUR is being sued lor
damages in a $35,000 RFI case. A neighbor
of Jack Rayen scroft YE3SD claims that his
microwave oven turns on and that his erec­
tromc organ's sound deteriorates whenever
Jack fires up on 20 meters. There is a very

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

Happy Hams

THREE LUCKY PEOPLE are very glad that
they stopped by the 73 booth at the Dayton
Hamventlon this year. Not only did they get
to meet the wonderful folks who bring you
73 every month, they were winners In our
special Dayton HT Giveaway! Ken Hyde­
man K8SYM 01 Dayton, Ohio, won a Yaesu
FT·209RH, Jean Gade from Hot Springs, Ar·
kansas, received a Kenwood TH-21AT, and
Don Cogley KAeCPY of Omaha, Nebraska,
walked away with an ICOM IC-02AT. Turn to
the next page to see some of the thousands
of sad people who didn't win a hand-held at
Dayton.

October 'Fes t

TWO GERMAN ASTRONAUTS will be car­
rying amateur radio aboard a Shuttle flight
scheduled for OCtober of this year. Or. Ernst
Meuerschmld DG2KM and Dr. Reinhard
Furrer DD6CF will be on board Columbia
this lall during the f irs t German-controlled
scecerab mission. The equipment , buill by
the Robert Bosch Company, provides four 2­
meter receive channels and eight zo-om 1(}­
Watt transmit channels. Plans call for FM
two-way QSOs whenever possible, and au­
tomatic recording of calls when Ernst and
Reinhard are busy with f1ight·relat ed duties.
A 1-Watl 7().cm beacon will come in handy
for determining II the Shuttle is in range of
your station. " QRX" and the 73 RBBS at
{603~924-9809 will carry complete details of

The astronauts of Spsce/ab mtsston 01
(from left): Wubbo Ockels. Reinhard Furrer
OD6CF, VII Maroold, and Ernst Messer'
schmid OG2KM.

the operation, Including frequencies, when
they are announced.

Marli Me

AFTER A DELAY OF A YEAR AND A HALF,
Radio Mart i will begin operation wi th 14X
hours 01 Cuban programming each day.
Part of the Voice of America, the Florlda­
based station will transmit news and enter­
t a inm ent to Cuba on the standard AM
broadcast band, perhaps Inviting ret aliati on
by Cuban-based hlgh·po wer jamm ing
equipment. It would make 1150 kHz sound
like 40 meters at night !

Shuttle Shot

THE LATEST WORD FROM NASA has Shut­
tie mission 51-F carryi ng Tony England
WeORE and John-Dayld Bartoe W4NYZ utt­
Ing off on July 15th. Amateur operation dur­
Ing the first few days will constat of
unattended SSTV on 145.55 MHz using a
modified Robot 1200C scan converter. Rick
Sammis 01 Robot Research says that the
mod if ications include the Shuttle's mission
logo stored in ROM and an automatic se­
quencer that will t ransmit Irames USing
most 01 the popular stow-scan formats. The
third day should bring opportunities for two­
way QSOs, but most of the activity will oc­
cur on unannounced f requenc ies during
scheduled co ntacts with c lubs and youth
groups. NASA has ag reed to announce th e
status of the ham station at least one pass
in advance: Listen for Shuttle ground com­
munications that will be retransmitted by
Goddard club station WA3NAN on 3.860,
7.165, and 14.295 MHz during the astro­
nauts' activity period.

Hot Spot

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

Merei

WE TIP OUR HAT this month to The ARRL
Letter, the W5YI Report, the CRRL News,
Rail Beyer DJ3NW, and Paul Courson
WA3VJ B, ail of whom contributed to "QRX"
this month.
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The World Class
World Receiver

'COM Introduces the
IC~R71A 100KHz to 30MHz
superior~grade general
coverage HF recetver wtth
Innovat ive features includ­
ing keyboard frequency
entry and wireless remote
controlloptlonal) .

This easy-to-use and versa­
tile receiver is Ideal for any­
one wanting to listen In to
worldwidE' communications.
:WIth 32 programmable
memory channels, SSS/
\l\MjRTTYjCWjFM lopt.),
dual VFO's, scanning, select­
able AGC and noise blanker,
the IC~R71A's versatillty Is
unmatched by any other
commercial grade unit In Its
price range.

SPEECH ,-
IIIU Vf O • • •
~

A~B •E:::...J
>./. c s 0 '"....

Keyboard Ently. ICOM
mtrocuces a unique feature to
shortwave receivers...direct
keyboard entry for simplified
operation. Precise frequencies
can be easily selected by push­
ing the digit keys in sequence
of frequency. The frequency
will be aurorraucany entered
WIthout changing the main
tuning control.

SupertorRecelverPe~

formance. Passband tuning,
wide dynamic range l lOOdBJ, a
deep IF notch filter, adjustable
AGe lAutomatic Gain Conrrof
and a noise blanker proeoe
easy-to-acjcst clear reception
even in the presence of st rong
interference or high noise
levels. A preamplifier allows
improved reception of weak
signalS.

32 Tunable Memortes.
Thirty-two tunable mernones.
rrore than any other general
coverage receiver on the
market offer Instant recall of
;cur favorite frequencies. Each
memo')' stores frequency. VFO
and operating mode, and is

backed by an internal lithium
memory battery.

Options. FM, RC-Il wireless
remote controller, synthesized
voice frequency readout
Ie -cK70 DC adapter tor 12 volt
operation, MB~12 roomIe
mounting bracket two CW fil­

ters. Fl32-500Hz
and FL63-250Hz.

and high-grade
455KHz

crystal filter,
FL44A.

ICOM
First in Commu ications

/cOM America. Inc.., 2380-116th Ave NE, BellNUl!', VIA 98004 / 3331 To~ OrlW, Suih!' 307, Dallas, X 75234
All .....,... speclnUiIo.. ",e _0.0 }K11O~ _ "",,<e 0< _~on. .....r ICOM._oI~n<ft'd FCC,~.. 1.mtIn9. Il1IAI084



loon 5. wilcox K54B
b40 Breton Bay Drive
Lt'Oflardtown MD 20650

ICOM's Extended Play
Ten minutes with a Phillips screwdriver gives your IC-751

transmit capabil ity from.1 to 30 MHz!

Fig. 1. Arrow points to the connector.
12 73 for Radio Amateurs · J uly, 1985

In its short lifetime, the
ICOM 1( -751 competi­

tion-grade HF transceiver
has truly become a standa rd
of comparison. The excel­
lent quad-conversion receiv­
e r cou pled with the most up-­
to-date digital features has
made it the transceiver to be
reckoned with.

O ne of the features that
enhan ces the 1(-751 and
ma kes it a superlat ive bar­
gain for maritime. comme r­
cia l. and MARS ope rators is
the all-mode general-cove r­
age ca pability. This feature
allows AM, FM. CWo RTTY,
and SSB reception from 100
kHz to 30 MHz - all stan­
dard . The transce iver is sup­
plied with transmit capabili­
ty lim ited to the nine WARC

amateur bands but can be
modified easily to transmit
virtua lly throu gh out th e
spectrum. This simple mod i­
fication requires the remov­
a l of one pin from a plug on
the rf printed circuit board
and is immediate ly reve rs­
ible with no solde ring re­
qui red. With only a Phillips
screwdriver needed as a tool
for this modifica tion. it's
pretty hard to beat!

Remove the top cove r of
the 1( -751 . Twelve Phillips­
head screws reta in this cov­
e r. (It would be sma rt at this
point. if you haven't already.
to disconnect the power
from the transceiver.) l o­
cate J2 on the rf PC B (see
Fig. 1). Note the bottom­
most pin (pin 1) on the plug.

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

Carefully work the plug
ou t of J2 and turn it so that
the sma ll access holes in the
side of the plug are vis ible to
you (see Fig. 2). Insert a
small pointed tool or pin
into the access hole for pin 1
and depress the pin reta iner.
Grip the wire and carefully
pull the pin back out of the
plug. Align and rein sert the
plug into J2. Tape the loose
pin an d dress the wire so it
can 't be pinched when the
top cover is replaced. Make
sure that no othe r wires or
cables have moved out of
place on the rf board or on
the top ma in board so that
they could be pinched. This
ac tion might save you nu­
merous hou rs of heartache
while you r brand-new IC-751
is in Bellevue , Washington ,
getting repa ired!

Following the modi fica­
tion, a ll functions rema in

-
• • , , 0

o0 DOD

Fig. 2.

the same whe n operating
the transce ive r. Notice that
the gene ral-coverage (GENE)
read ou t still lights in the dis­
play window when that
mode is energized. The only
difference is that now you
are able to transmit any­
where-in or out of the am­
ateur bands. The GENE fl ag
must now be looked upon as
a warning indicator to save
you more heartache from
the pink slip you could get
for transmitting out of au ­
thorized bands.

For the sq ueam ish o r
more forgetful hams who
want the full transmit capa­
bility but not the responsi­
bility of transmitting where
they shouldn 't, the mute line
can eas ily be wired to two
spa re pins on the back-panel
accessory socket and a tem­
porary jumper placed across
the socket pins . Pins 14
through 24 of the accessory
socke t are available for this
purpose.

This simple change makes
I(OM's best even bette r.
Normal maritime, commer­
cial, and MARS operation is
now possible as is the peace
of mind you ga in by having
full HF transceive capa bility
for po ss ible e me rge ncy
communication conditions.
lCOM can be congratulat­
ed fo r providing a rea l
thoroughbred to the com­
mun ications world.•
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PICK A COMPUTER
INTERFACE

TO MATCH YOUR NEEDS
COMPUTER PATCH'·

MODELCP·1

MICROPATCH'· MODEL MP·1

•
COMPUTER PATCH MODEL CP·1 00

COMPUTER PATCH'· MODEL CP·1

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

MICROPATCH' · MODEL Mp·1

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

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

COMPUTER PATCH MODEL CP·100

The new CP·100 Computer Patch offers all the following exc it ing features in addi tion to
the CP·1 features:
• 170,425,850 Hz Calibrated Sh ifts for Transm it and Receive
· 75 to 1000 Hz Variab le Receive Shift Range
• Normal and Reverse FSK Outpu ts
• Input AGC
• Direct Coupled Automatic Threshold Control
• Front Panel Squelch
• Discriminator Style Tun ing Indicator
• Current Loop Option
• Built-in Monitor Speaker
• Baud Rate Switch
• Improved AM Delector Brings you the

Breakthrough!
Advanced Electronic Applications, Inc.
P.O. BOX C·2160' LYNNWOOD, WA 98036
(206) 775·7373' TELEX: 152571 AEA INTL



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

$99.95 MFJ''''D

NEW
FEATURES

I

MFJ 's lut••t IIl1 lng tuner picks In plenty of new IlItur••!
• New Styling ! Brushed aluminum trent . All metal cabinet.
• N, w SWRIWanmetl r! More accurate. Switch selectable
300/30 walt ranges . Read forward/reflected powef .
• Nl w Anllnn. Switch! Front panel mounted. select 2 coax
lines, er-ect Of through tuner . random wire/ balanced line or
tuner bypass lor dummy load
• Nlw alrwound Inductor! Larger more efficient 12positionair­
wound Inductor gives lower lossesand more wattsoul. Run up
10 300 watts RF power output MatChes everything from 1.8 to
30 MHz:dipoles, inverted vee . randOm wires, verticals . mobile
whips . beams. balanced and coax lines, Buill-In 4:1 balun lor
tarancec lines l000V capacitor spacing. Black , 1tx3x7 inches.
Works with all solid state or tube rigs. Easy to use. anywhere.

.PI

J , ()
. c 'u

24/12 HOUR CLOCK/IO TIMER
MFJ·'II6 • • , --.
$19.95 !'If" -
Switch tD 24 \\
hour UTC II' \
1Z hour falllllt!
Ban«y backup
maintains time during power outage. ID timer
alerts every 9 minutesafter reset. Red LED .6 inch
digits. Synchronlzable with WWI/. Atarm with
snooze lunct loo. Minute set , hour set switches.
Time set swilch prevents mis-setting . Power out.
atarm on indicators. Gray and black cabinet . 5x2x
3 inches. 110 VAC. 60 Hz.

Du.1 f1ttll1 gtve unmllched pertormlncel
The primary utter le ts you peak . notch, low
pass or high pass with extra steep skirts ,
Auxiliary l itter gives 70 db notch . 40 Hz peak.
Both fillers tone from 300 10 3000 Hz with
variable bandwidth from 40 Hz to nearly nat.
Constant output as bandwidth is varied ; linear
freQuency control. Switchable noise limiter for
impulse noise. Simutateo stereo sound for CW
lets earsand mind reject OaM. Inputs for 2 rigs.
Plugs into phooe jack . Two watts for speaker.
011 bypasses filter. 9-18 VOC or 110 VAC with
optional adapter, MFJ-1312, $9.95.

1 KW DUMMY Lg.e~50$39.95
Tunt up fill, extend .... "!!~.~..~~~.
life of llnllt, ' educe :;;:.
ORM t Rated 1KW CW c. , "" ......"".. ..
or 2KW PEP lor 10 min. i _ .. j
utes. Half rating lor 20 "Q -

minutes, continu,)Us at
200 W CW, 400 W PEP. -- - ;;,
VSWR under 1.2 tc 30 J
MHz. 1.5 to 300 MHz. I
Oi l con ta ins no PCB. ~ =_~~
50 ohm non·inductive resis tor. safety vent.
Carrying Ilandle, 7Y1 X6:v. in.

DUAL TUNABLE SSB/CW/RTTY
FILTE R MFJ."'. $99.95

1-:::-- - ~ -- I'
~.~ ~.. " ~ ~.O ,
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TO OIiDER 011 fOR TOURNEAIi EST
OEAlfll., t AU TOU·fREE

800-641-1800."'11 OO' ·323-5B69
In Miss. ancl outside continental USA
Telex 53-4590 MFJ STKV

,_....,.._1 1m 't· l '

"'co ·:· • • 0
• • •

MFJ
MFJ ENTERPRISES.INC.

BOJ 494, Mlllilltppl Stlte, MS 31762 '- --'

VHF SWR/WATTMETER
MFJ·112 $29.95Low ....

VHF SWft/
W.ltmeter!
Read SWR
(14 to 170 MHz)
and lorward / I
reuectec power ....- - ..:....:....:...- ...1
at 2 meters . Has 30 and 300 warts scales . Also
read relative uero strength . -4x2x3 in.

MFJ·422

$109.95
The bell Of
III CW world..
a deluxe MFJ Keyer in a compac figuratioo
that l its right on tile Bencher iambic paddle!
MFJ xeyer . small in size. big in teatures. Curtis
8044·B IC, adjustable weight and tone,lront panel
volume and speed controls (8·50 WPM). Built-
in dot-oosh memories. Speaker . sidelone, and
push bunon serecuon of semi-automatic/tune
or automatic mocles. Solid stale ~eying . Bencher
paddle is IUlly ad justable; heavy steel base with
non-skid teet. Uses 9 V battery or 110 VAC with
optional adapter , MFJ-l 305. $9,95.

POLICE/FIRE/WEATHER
2 M HANDHelD CONVERTER
Turn your Iynthllilld w nnlng $39.95
2 meter hlndheld Into I hot Pollee/ If · MFJ
Flre/Wllthlr bind IClnner! ·313
144-148 MHzllandhelds ~

receive POl ice/Fire on t54·
158 MHz witll direct ne­
Quency readout. Hear
NOAA marmme coastal
plus more on 160-164 MHz.
Converter mounts between
handheld and rubber ducky.
Feectthru allows simultaneous
scanning of tctn 2 meters
and Polire/Fi re bands. No
missed calls Crystal controlled. Bypass/Oil
switch auows transmitting (up 10 5 watts]. Use
AAA battery . 2V. xJlllxl Vl in. BNC connectors.

MFJ/BENCHER KEYER
COMBO •

-

ORDER ANY PRODUCT FROM MFJ AND TRYIT· NO
OIUGATION.IF NOT OEUGHTEO. RETURN WITH­
IN. DAYS FORPROMPT REFUND (LESSSHIPPI NG).
• One year unconditional guarantee . Made In USA.
• Add 14.00 each shipping/handling • CIII or wrtte
for trw Cltllog , .....,.100 products.

RTTY/ASCII/CW COMPUTER
INTER ~FA::.;C~E7~_-:-~

MlXlmlze
your entennt
ptrlOf1fllnce! $59.9 M FJ·202 B
reus wllether to shorten or lengthen antenna for
minimum SWR. Measure resonant freQuency.
radiatioo resistance and reactance.
Nlw Futurel : individually calibrated resis tance
scale, exparlCled capacitance range (t 15O pf).
Built·in raAQe extender lor measurements be­
yond scale readings. HOO MHz. Comprehensive ·
'fIanual . Use 9 V banery. 2x4x4 in.

INDOOR TUNED ACTIVE
, IMPROVED' ANTENNA

N~Wh'gher gain " World Grlbber" rlVlII
WIth I ot 1l~1 r1ICfIptlon
of ovtIldt IDng wirul Unique tuned Act ive
Antenna minimizes mte rrcoe. improves serect­
ivity. reduces noise outside tuned band , even
funct ions as creserectcr with externat antennas.
Covers 0.3,30 MHz, Tele
scoping antenna. Tune.
Band.Gain.On-off
bypass controls. 6x2x6 in.
Uses gil banery.9­
18 VDC or 11 0 VAC with
adapter , MFJ·1312. $9,95. MFJ·1D20A $79.95

RX NOISE
BRIDGE

MFJ·1224 . " • . _ • •• _. ~~:_...
$99.95 .' ; 'i i :Af'~". _."~. ,

Free MFJ RTTY/ASCII/CW uttwllll on tlpt Ind
cablt for VIC-20 or C-64. Send and receive com­
puterized Rn y/ ASCII/CW with nearly any per­
sonal computer (VIC·20, Apple, TRs-8OC , Atan,
TI-99, Commodore 64, etc. ). Use Kantronlcs or
most other RTTY/ CW software. Copies both mark
and space, any shift (Induding 170, 425, 850 Hz)
and any speed (5-100 WPM RTTY/ CW. JXI baud
ASCII). Sharp 8 pole active filter for CWand 170
Hz shift. Sends 170, 850 Hz shift . Normal/reverse
switch el iminates retuning. Automaticnoise limiter.
Kantronics compatible socket plus exclusive general
purpose socket. 81::1 \lh6 in. 12·15 VDC or 110 VAC
with adaPter, MFJ-1312, $9.95.
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Celebrate 25 years of 73 for Radio Amateurs

by treating yourself and a fellow ham to an un­
bea~ 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 512.48-8
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 the grow­
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 tor 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

City Stale__ Zip__City State __ Zip _ _

r------------------------------------------lYESI 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 Payment Enclosed 0 MC I
o VISA 0 AE 0 MC 0 VISA 0 AE 0 Bill Me

Card # Exp. Date Card # Exp. Date _
Signature Signature ~

Name Name ~

Address Address i
f

CIroaI .. IIoIlII<o::o 122.W. f(nqI s..... s:» 'P. ar.,... orIf,us U'dI~ e-.tIo ..~ $14,.... For..gn s..w. $22..... ar. ,... orIf. us U'dI
1 (1'1 USt.k f'onl91 ......~__ 357R6J _ an US_. For..gnMmlll,~ """'", 357R6K

L----------73.i~~.'~~~~,~~~ .!o Bo~~~armlngd81e,NY-=-~737 .1



COMMON FEATURES

OU f new CS·l 688 is the most powerful
touch lone controller in the indust ry !

DIP switch programmability a llows
you to choose any o f these ten
mode/function combi nations ...

OUTPUT FUNCTIONS
D1 2 3. S67 a90 ·' A BC

0-' OIlOUP K GIlOUI'

, ' TCHED """ , _~"T"""
Z 8 TCHED ~"'" Of • Sf:UCl
l 8 """"'E..l"- RV.... 8 UoTCHI'O
4 I ""'MEN1ARV .r<! 1 Of' SUEe,
S 'OF I SHEeT • .., • MOMJ: ,. , AR<
• 'OF B SHEet oro;l I Of 8 seLECT

1 'OF B S ELECT . 00 ~='~'~'~"~"~'~'=:I ' 6 LATCHED
e_ 16 MOM ENTA RY

'0 1 OF ' 6 SHECT

open collector or data strobe logic
outputs

• Operates from 10-25 volts DC.
Reverse po larity protected

• 4'1t · X 6 1/2 " glass board with 44
pin gold plated edge connec tor

• Comes complete with manual and
mating connec tor

Add S3 00 P&H Car,lorn,a feSldenl! add ...1eI ta>:

• Open collector (can drive relays
directly) and log ic outputs for each
of the 16 functions

• SSI·202 central office quality XTAl
contro lled lone decoder

• Adjustable pre-amp accommodates
10MV·2 volt input

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

TOUCH TONE®CONTROL

Two independent user programmable
three digit passwords permit hierarchy
c ontrol.
The secondary (user) password can
on ly access 8 of the 16 latched (O"'.QFFj
f unctio ns.
However full 16 function control is
availab le to cent ro! operators using
the primary password. Addit ionally
secondary password access can be
enabled/disabled wi th a spec ial
primary password command.

OUf CS·16 puts repeater control
00' ... IN CONTROL.

Call or write for information on these signaling products also:
Model CS·10 DIP relay board .. .packages 10 DIP relays.
Model CS·100...A 19" rack mount that houses a control card and two
CS-10's. All inputs and outputs available on convenient barrier strips.

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

MODEL C5-16 $164 Am.._ _ MODEL CS·1688 $189 'm.'_ ~'

J anuary 1985
1< :(1\1 1Il, .. I,. " XII-'I \ ·U ;·1(J IIWIII , .n ,

,h"..'t r i ll to\' IflTY
February 1985

()SCM{ uplilll .11 111'. li t" Iwli , ,lis. I,·
m.. n-r C 1\

March 1985
" " IUUH" 'r e-xam s. l alki uto\' n· I',·" I•..­

runtrollr-r

Ap ril 1985
11,I\h ll1 ll.uuvcntir ..1 ' l){'d"l~

hllllll " l's .I" lIl'Il.Il. tilt' " nL.I.I i 11 )0\: 11<11 '
"leuua

March 1984
Sp;<n· Shuttle extravaganza

April 1984
[nsrde D;< ~-I 'Ill . •·as}' s ig nal m' lIlih.r.

t" ur- h.. ru!mohilt' whip

May 1984
S pri Tl Io\ ante-nna issu t" - !l proi"'ls!

June 1984
lrausistor 1"S1(> I', tr ..q U' · l l t y rouuu-r.

V1C-20 ~t ors.·

July 1984
1l ,I ~ t o ll photo-journey. , " r<lk ..
phon.... nll1 stru("\iUIl un-th. .. I,

Augusl 1984
T "'o ·lollt" I..Sln. Il W· 1U1 ll u .. ls. l W

lor 100

Sep tem ber 1984
\ 'Il 'IIF "-<III1 I1 t'tt'r , Timex RTfT

sn lt'm

October 1984
Fall antenna issllt' - 9 , h 'houls!

Novem be r 1984
c ..l .... Comp uter SST \ ' , T\'I cure

Decem ber 1984
T..uchtone data divplav. tra uvistor

tutor. h u t" conditiuuer

In e;lch N ck iMUe , yo u' U ;lOO find our

regula r (ealUrn as well iI!J revie ws and
IWW p roduct an nouncements.

Each back i§§ue costs $].50 plus

$1.00 shipping lind ha ndling . On o r­
den o f 10 or m ore back ;§§ues, there

is <II nat $7.50 sh ipp in g and handl ing
fee. s.:,nd your ch«k o r money o rder

10 73, Ann: Back Issue Orde rs, 80 Pine

sr., Pelerborough, NH 03458.

TYPICAL REPEATER CONTROL APPLICATIONS
H Illa POWER _ PLCOP _ TlGHTILOOSE SQUELCH - OPEN(;LOSEO SQUELCH -
REPEATER ON.()FF _ AUTOPATCH ONKlFF _ TOLL RESTRtCT ON!OFF - RINGBACK ONIOFF ­
LONGISHORT HAN GTtME _ ANTENNA llANTENNA 2 _ REMOTE BASE ONIOFF - F .IF, -
AUX LINK ONIOFF _ TONE MUTING ON!O FF - SPARE TRANSMtTTER IN!OUT - ETC, ETC.

SELECTOR MODE APPLtCATIONS

1 OF N FREQUENCIES _ 1 OF N PHONE LINES - 1 OF N ANTENNAS - I OF N REPEATERS ETC,

23731 Madiso n St.
Torra nce, CA 00505
Pho ne (213) 37:J.6003

" AT&T
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America's Dream Array
Twenty-seven dishes in a twenty-one-mile pattern makes fo r

some serious DXing at the National Radio Astronom y Observatory.
Galactic DXCC, anyone?

Photos: the Nat ional Radio Astronomy Observatory, operated by
Associated Universities, Inc., under contract with the National SCI·
ence FoundatIon.

Roald Sft"t'n A/ON
6217 Ridge Drive
Woodbury MN 55125

The Very l arge Ar ray in
New Me x ico i s the

world 's most advanced ra­
dio astron omy o bservato ry.
Th is o b se rv ato ry , whi ch
looks like a huge Y when
seen from the ai r, is located
near Socorro on the Plai nsof

St. August in. A lo ng the out­
line of the Y, 27 large reflec t­
in g antennas can be seen in
a pattern which may change
from week to week .

The VlA Iverv'La rge Ar­
ray) rad io observatory was
constructed by the National
Radio Astronomy Observa­
tory (NRAO). NRAO, whi ch
is f unded by the National
Sc ience Foundati on , is also

responsible for the daily op­
eration of the Very large Ar­
ray .

NRAO wa s fo rmed in
19 56 to d e ve lop the best
possible rad io telescopes
and to make these a va ila ble
to scie ntists from a ll coun­
tries. The first NRAO obser­
vatory was constructed near
G ree n Bank in West Vir­
ginia, a site whic h was c ho­
se n because nea rby moun­
ta ins shie ld the observatory
fro m most type s o f man­
ma de ra d io no ise . NRAQ

also co nstructed a millime­
ter-wave rad io observa tory
at the top of Kitt Pea k in Ar­
izon a . M illimeter rad io
waves are atte nua ted by the
atmosphere, so this observa ­
tory had to be loca ted a t a
high a ltitude to reduce the
problem of a tmos pheric at­
tenuation .

The St. Augustin Plains in
New Mexico were se lec ted
by the NRAO as the site for
its most advanced observa­
to ry for se ve ra l reaso ns. The
a rea is spa rse ly populated,

The galactic center o f the M ilky Way. The powerfu l radio
sources in this VLA image may be caused by a huge black
hole.

18 73 for Radio Amateurs · July , 1985
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Technician inspecting the rece ivers and feedhorns on a VLA
antenna.



.-

... "

--7"0 "
l

--

Most o f the observations fro m the VLA are processed in fo
radio images o r maps. The color graphics are produced by
VL A computers. Colors are used to depict varying intensi­
ties in the radio images.

Installat ion o f a VL A waveguide. These two-inch copper
tubes serve as two-wa y com munication channels. Con trol
signals flow from the control building to the antennas in
one d irection, and the data from the observations flow in
the opposite d irectio n.

and there is litt le nearby in­
dustry, so that litt le man­
made radio noise could in­
terfere with the observato ry .
The p lain s a re ex t re me ly
level, so the railroad-type
rails which a re used to trans­
port the antennas from o ne
locat ion to a nother could
follow stra ight lines ac ross
the facility . Reception of ra­
d io waves o n the sho rtest
wavelengths which the ob­
servato ry can use is subject
to atmosphe ric attenuation.
As the St. Augustin Plains
are located at an altitude of
about 7lXXJ feet above sea
level, the atmosphe ric atten­
ua tion is low.

The electromagnetic spec­
t rum ranges fro m the ex­
tremely short gamma rays to
long radio waves. All parts
of this spectrum are of inter­
est to astronomers. O nly vis­
ible light, rad io waves, and
po rtions o f the ultra vio let
a nd infra red wa velengths
can be o bserved from the
ground as the atmosphe re
shields us from the rest of
the e lect ro magnet ic spec­
trum.

The resol ution w hich a
te lescope can give of a d is­
t ant o bject depends upon
the wavelength through
which the telescope is ob­
serving that object and the
d iamete r of the telescope.
Be cau se ra d io wa ve s a re

much longer than the waves
of visible light , a rad io tele­
scope must be much large r
than an optical te lescope to
achieve the same ab ility to
resolve distant objects. A ra­
dio telescope would have to
be severa l miles in d iameter
in order to equal the largest
o pt ica l te lescopes in the ir
abi lity to show fine detail s in
an object.

During the 1950s, astron­
omers in England and the
United States developed a
more pra cti cal way to im­
prove the resolution of radio
tele scope s. Thi s method
is c a lled interferom etry.
Through interferometry, two
o r more radio telescopes are
combined in observing the
same object. With this tech-­
no logy, a resol ution may be
ac hieved whi ch wou ld a p­
proach that of a single tele­
sco pe whose d iameter is
eq ua l to the di stance be­
tween the combined radio
tel escope s. Interferomet ry
requ ires extremely accurate
clocks wh ich a re used to
measure the time of arrival
of a signa l at eac h of the two
or more radio telescopes
that are participat ing in an
observation .

The VlA was completed
in 1980 afte r seven years of
construc tion. There a re 27
identical pa rabolic reflector
antennas in the array. The

a ntennas a re mo unted on
foundations that are mov­
able a long the V-shaped sys­
te m of ra ilroa d-type rai ls
which covers the site.

Each VlA antenna has a
diameter of 82 feet . The an­
tennas a re work ing in the
Cassegratn configuration. In
this configuration, the main
parabolic reflector reflects
the incomi ng s igna ls to a
second a ry re f le cto r at the
focus of the parabola. The
receiving equipment which
is located at the base of the
ma in ref lector receives the
signals from the secondary
reflector.

The rece ivers in the VlA
are cooled to 18 de grees
above absolute zero through
refrigerato rs tha t are us­
ing liq uid hel ium. All e lec­
troni c compo nents produce
so me internal e lec t ro n ic
noi se . The internal noi se
level is proportional to the
temperature of the compo­
nents. Thi s no ise is min i­
mized by the refrigeration
system in each VlA receiver.
At room temperatu re, the in­
ternal noise in the co mpo­
ne nts would overw helm
many of the weak signa ls
that are being received from
space.

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

trolled by a computer in the
observato ry's con trol build­
ing. The antennas can there­
fore follow an object as it
moves across the sky due to
the rotation of Ea rth with a
very high degree of accu­
racy.

Each antenna in the VlA
is connected to the control
bu ild ing thro ugh two-inch
wa ve g uid e s. The wa ve ­
guides are part of a two-way
co mmunicat io ns system, as
these are transport ing the re­
ce ived signals from the an­
tennas in o ne d irec tion and
the control signals from the
centra l computer to the an­
tennas in the otherd irection.

The ante nnas in the VlA
are not self-prope lled. Aspe­
cial rail t ransporte r is used
to move the antennas in the
VlA from one site alo ng the
v-shaped pattern to another.
Each antenna with founda­
tio n we ighs 235 to ns . The
transporter supplies the an­
tennas with e lectrica l power
when they are being moved,
so the receivers a re cooled
also during transportat ion .
Thi s is necessa ry in order to
mainta in the stability of the
electronic compone nts in
the re ceivers. Th e t-a ns­
porter can usua lly move an
ante nna fro m one site to an­
other in two hours. It takes a
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Aerial view of the VLA. The large building in the back­
ground is the assembly building,. which now is being used to
repair and maintain the antennas. The other buildings in the
photograph contain labora tories, offices, and computer
equipment.

Close-up of one of the 27 VLA antennas.

week to reconf igure the en­
tire an tenna system in the
VlA.

The antennas a re repa ired
in a large building which ini­
tially was used to assemble
the antennas on their foun­
dations. The transporte r is
used to move each antenna
to the assembly building for
scheduled maintenance and
fo r repairs. Complex elect ri­
cal motors a re used to move
each antenna in the horizo n­
ta l and vertica l directions,
and these a lso need regu lar
mai ntenance in the assem­
bly bui lding.

The VLA antennas can be
positioned in four main con­
figuration s . In the most
dense configu ration, all 27
antennas are crowded inside
an area with a diameter of
on ly 4000 feet . The most ex­
tensive configu ration is one
in which the antennas are lo­
cated in a pattern across the
ent ire 21-mile span of the
obse rvatory . By combining
the four configurations, o ne
can ac hieve an effect which
is sim ila r to that of a zoom
lens. In the most dense con­
figuration, the VLA can ob-­
serve a large area of the sky,
hut with little detai l. In the
most ex tended conf igu ra­
tion, it can study a sma ll
a rea of the sky in great de­
tai l.

The resol ving powe r o f
the VLA exceeds that of any
othe r radio o bserva to ry .
O nly in sensitivity is it ex­
ceeded b y a not her radio
observatory. the Arecibo ob­
se rvato ry in Puerto Rico {see
"Stare-Way to Heaven." 73,
Augu st, 1984). The sensitiv­
ity of a radio observatory to
weak signals from space is
related to its an tenna area ,
The VLA array has a sensitiv­
ity which would equa l that
of a single a ntenna, 430 feet
in diameter. The Arecibo o b­
servatory ha s a d iameter of
1000 feet.

The cont ro l building a t
the VLA contains computers
that analyze the signa ls
from each antenna . These
computers make millions of
calcu lations each seco nd in
o rder to enable the observ­
ing scientists to form an im­
age of the object which is
bein g obse rved. or to pro­
du ce the rad io spectrum of
the emissio ns from the ob­
ject. The data also can be
recorded on magnetic tape.
In this way. an astronomer
may not even have to be
present at the observatory
when his obse rvatio ns a re
made. The image of an ob­
ject can be constructed days
oreven weeks after an obser­
vation was made. through use
of magnetic ta pe.

Most of the observat io ns

a t the VLA are pro ce sse d
into radio images t hat re­
semble photographs. The re­
sulting image presents the
object as if one had a cam­
era which wa s sens itive to
radio waves instead of light
waves. Colors are used to
d istingui sh di ff erent leve ls
of intensity in the rece ived
rad io image. The final prod­
uct of the VlA is usually an
article in a scientific journal
o r pu bl ic a tion desc ribing
new discoveries.

The ro t a ti o n of Ea rth
is ut ilized as a tool by the
VLA . As Ea rth ro t at e s ,
t he space be twee n th e y.
shaped a rms of the observa­
tory is gradually be ing fil led
in. Afte r a few hours of ob­
servation, data has been as­
se m b led , almost a s if the
array consisted of a so lid re­
flector measu ring 21 miles
from one end to the other.
The resol ution which can be
ach ieved through th is tech­
nique is supe rio r even to
that of the largest optica l
te lescopes.

Much of the sens it ive re­
ce iv ing equipment and con­
tro l equi p me nt which t he
VlA use s is de veloped in
labora tories whic h are part
of the VLA faci li ty. A num­
ber of improvements in the
low-temperature refr igera­
tion systems have also been
developed by these labora­
tories.

lik e othe r ra d io t e le­
scopes, the VLA is capable

of observing the sky in broad
daylight. The observatory is
therefore in use around the
clock. Astronomers from all
ove r the wo rld may co m­
pe te for observi ng time at
the VLA observatory. Allo­
cation of observing time at
the VLA is usua lly based on
an evaluation of the scien­
tific merit of each proposed
se t of observations.

Space is filled with mag­
net ic fie lds of va rying in­
tensities. Whenever an e lec­
tron moves in a magnetic
f ie ld . its mo ve ment is al­
tered. Whenever an electron
changes its speed or direc­
tion , a n e le ct roma gne t ic
wave is emitted, often at ra­
dio wavelengths. The VlA
and other rad io observato­
rie s a re therefo re able to
collect a great dea l of infor­
mation about the magnetic
fields which may play an im­
portant role in the fo rmation
of sta rs and galaxies.

A lot of info rmat ion can
be obtained on a d istant ob­
ject through its rf spectrum.
Many elem ents and chemi­
ca ls have emissions which
ma y be id en ti fi e d in thi s
spect rum. and moveme nts
and temperatures in the ob­
ject result in Doppler shifts
and widening of the spectra l
lines. Through the spectrum,
a n ast ronomer c a n there­
fo re determine m uch of
the chemical compositio n.
mo vement, and te m pera­
tu re of a dista nt object.

The VLA is often used to
20 73 for Radio Amateurs . July, 1965



VLA antenna on the rail transporter which is used to move
the antennas from one site to another.

pa rticipated in ma ny re ­
search programs on Quasars.
The long time which the ra­
dio waves from the quasars
have spent underway means
that when it is observing a
Quasa r, the observatory is
actua lly looking at an object
a s it appeared b illions o f
years ago.

Even greater resol ution of
d ist a nt objects than that
which can be achieved with
the VLA can be made possi­
ble by combining the obse r­
vations from severa l obser­
va to ries across a cont inent.
This is ro utinely being done
by a network of radio ob­
servatories which incl udes
participants o n both the east
and west coasts of the Unit­
ed States . The VLA itse lf
par t ic ipa te s in ma ny of
these studies . This type of
observa tion, which is called
Very Large Baseline Interfer­
o met ry, may even invol ve
observatories on other con­
tinents, such as in Europe
and South America. If fund­
ing for the project can be
obta ined from the US Con-
gress, construction of a Very
Large Basel ine Interferome­
try Array will start in a few
years. This will consist of 10
VlA-type antennas located
at s ites in Hawai i, Puer to
Rico, a nd ac ross the conti­
nen tal Un ited Sta tes . The
movement of each of the 10
separate antennas in this ar­
ray will be controlled by a
master computer in Socorro.
This co nt ine nt-w ide a rray
will thus act as an extension
of the VLA and will allow us
to observe many interesting
objec ts in the sky in a n
amaz ing degree of deta il.

The Very Large Array wel­
comes visitors to the obser­
vatory. The VLA facility
incl udes a visitor center
which is open from 8:00 am
until sunset eve ry day. The
visitor center contains dis­
pl ays on ra d io ast ronomy
and a detai led description of
the array and how it is oper­
a ted. A self-guided to ur is
also available, so that a visi­
tor ma y ha ve acc ess to
many of the interesting facil­
ities of the observatory.•
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Some of the brightest ra­
dio emitters in the universe
are also amo ng the most d is­
tant objects in the sky. These
objects are ca lled quasars
and are believed to be lo­
cated near the cente r of ex­
tremely distan t ga laxies. The
radio waves from most of
these sources have spent bil­
lions of yea rs in their jour­
ney towards us. The VLA has

-

Sunrise at the VLA.

neutron sta r can usually be
found . The VLA has been
used both for the mappi ng
of many supernova she lls in
the Milky Way and in the
search for rota ting neutron
sta rs. A rotating neu tron sta r
will appea r as radio pul ses
that are repeated with such
a regularity that these cos­
m ic lighthouses cou ld be
used to meas ure t ime.

study the centers of d istant
and nearby ga laxies . Even
the center of our own galaxy
can be observed by the VLA.
The light from the centra l re­
gion of the Milky Way is ob­
scured from us by dust and
gas whic h lies between the
so lar system and the center
of our galaxy. The longer ra­
dio waves are able to pene­
trate all this dust and gas,
however, so that they can
produce rad io images of our
ga lac tic cente r. The se im­
ages indicate that there is a
lot of energy be ing rad iated
from violent processes near
the center of our ga laxy. Im­
ages of other ga laxies show
simi lar powerfu l e miss ions
from the center. Many as­
tronomers bel ieve that these
observations ca n be e x­
p lained o nly by assuming
that the re a re huge b lack
ho les nea r the cen te rs o f
th e Milk y Way and o t he r
galaxies.

Galaxies which emit
much more energy in the ra­
d io wave lengths tha n nor­
ma l ga laxies are ca lled radio
ga laxies. Many rad io ga lax­
ies have huge rad io lobes
that extend far beyond the
visible li mits of the galaxy.
These rad io lobes seem to
origina te near the center of
these ga laxies and appear to
consist of charged particles
that are st reaming away
from the center at velocities
that approac h the speed of
light. Scientists a t the VLA
have devoted a lot of ob­
serving time to the study of
rad io galaxies. O ne of the
nearest of these ga laxies is
called Centaurus A. If the ra­
dio lo be s o f Centa u rus A
cou ld be seen in vis ible li ght,
these would be one of the
largest objects in the sky.
The radio lobes of Centau­
rus A cover a large r area of
the sky than the full moon.

The rema nts of supe rno­
vas , or sta rs that exploded,
a re among the st ro ngest
emitters of rad io waves in
the Milky Way. A supernova
explos ion leaves a large ex­
panding shell of hot gases
and dust. At the center of
this shell, a rapid ly rotating

,
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WARe for the FT-101 E
Here's how to jo in the fun on our new 12-meter band.

A nd you'll be ready for 18 MHz, too!

..OO lf, ED IMOOOSw'TCH
( f ROM R[AR I

impossible to see anything.
In addition, a so lde ring iron
with a long, th in bit should
be used because of the lack
of space for working.

I next tackled SWl G, It
will be seen from the sche­
matic that there are no con­
nections to the Aux and 10m
switch lugs so that the only
th ing to do is to co nnec t the
Aux lug to the 15m lug. This
is a little awkward, a nd the
reason for the long. th in bit
o n the so lde ring iron will be
obvious. Note that SW1C is
the 8th wafer from the front,
not the 7th as would be ex­
pected. It is in the driver
plate compartment

SWl E is the most diff icult
and awkward; this is the 5th
wafer from the front. The
first thing is to break the
co nne ct ion from the Aux lug
to the 10 m lugs. As this lug is
on the bottom of the sw itc h,
ordinary cutters ca nnot be
used: There is only about
3/8" working space . I over­
came the difficu lty by using
a very thin ro und file, and
slow ly filing through the
connecting wire. This re­
quires a great deal of ca re
and patience . When this was
completed, the sho rt pieces
of wire that remained were
bent o ut of the way. From
the Aux lug, a white wire
goes to TCS; this con nection
to TC5 is re moved at the
trimmer PCB, and the white

care of the lower frequency
quite adequately.

The 16-MHz band is put
into the Aux position and re­
quires a litt le work on the
various circuits in addition
to plugging in a 24.02-MHz
crysta l and tuning TC24 for
the required O.3-V-rms o ut­
put to PB1 181. Fo rtunately,
all the work is done at the
bandswitch, although the
chassis must be removed
from the ca binet to fa c ili­
tate working on the va rio us
switch sect io ns. The chassis
is upside down, and re fer­
ences to top and bottom
refer to positions with the
c hassis so placed.

In making the modifica­
tions, each switch section
should be worked on and
c o m p le ted separately . I
started with the easy one,
i.e.. SW1M. The connection
between the Aux and the
10m lugs is removed and a
heavy w ire is so lde red be­
tween the Aux and the 15m
lug. This completes SWlM.

The various switch poles
can be ide n tified a nd
c hec ked by setting t he
bandswitch to the req uired
posit ion and check ing the
rotor w iper blade which will
be in the required pos ition .
This is important when
working on the other sw itc h
wafers as there is very little
space, and without a good
light spotted on the wafer
being worked on, it is a lmost

SWIM

for 24.5. but certain ly not
for 18. I know; I tried it.)

After co ns ide ra tio n , it
was de cided to forfeit band
100, as 29.5- 29.7 MHz is
never used by me and this
position was used for the
24 .S-M Hz band . Simply
plug in a 30.52D-MHz crys­
tal in place of the existing
35 .52-M Hz c rys t a l and
retune TC23 to o bta in the
correct o utput at the test
point o n PB11 81 (rf unit),
namely 0.3 V rms on the rf
voltmeter, and the rig will
work perfectly on the 24.89­
24.99-MHz band. There is no
need to touch the alignment
of the rf and driver stages
TCs. as the se are tied togeth­
e r for the 10m bands, and
the ind uctance variat ion in
the " prese lect" tuning takes

The FT-101 E se ries o f
tran sceive rs has no pro­

vision for the new bands,
and since I am well satisfied
with the o pera t ion of the
FT-101E, I d id not fee l in­
di ned towa rds the expense
of c hanging to o ne of the
later m odel s w hi ch in ­
c ludes these new bands.

$ W' L

A thorough study of the
sc he ma tic and the innards
of the transceiver revealed
that, w ith ca reful working
and no t rush ing th ings. the
modif icati on s required
wou ld be relatively sim ple .
(By the way. the ha ndbook
sta tes for the " Aux" posi­
t io n of the bandsw itc h:
"a ny SOO-k Hz cove ra ge be­
tween 14.5 and 28 .0 MHz."
Don't believe it; it works FB

Fig. 1. M odified bandswitch (from rear).
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Band Presele ct Plate l oad

28 9.2-9.6 8.7-9.1 3 0
245 80 75 2.6
21 88 7.9 2.0
18 7.3 6 .9 2.0
14 7.0 70 2 0

7(1ow) 5.1 45 3.0
3.5(low) 3.2 2.3 2.0

Table 1. D ia l readings.

wire is used to connect the
Aux lug to the 15m lug. A
new w ire is so lde red to the
10m lugs at the top of the
sw itc h wafe r a nd t hen
connected to r C5. The 15m
lug is a lready connected to
TC4 a nd needs no further at­
tention.

Th e m od if ic at ion o f
5WlC. 3rd wafe r from the
front. pro ved e asie r tha n a t
f irst expec ted . I sta rted by
re moving the c o nne c tio n
between the Aux and 10m
lugs positioned o n top of the
sw itc h wa fer. A wire is sol­
dered to the Aux lug and fed
ove r a nd so lde re d to TC14
(15 m tri mmer); thi s conne c­
tion is made o n top of the
trimmer PCB.

At th is point. I put the
who le rig together again and
fi red it up to c he ck tuning
a nd perfo rmance in to a
d umm y load . Everythi ng
was FB on a ll bands exce pt
18 MH z. There was not
enough capacity in the one
section of VC2. which is used
on 15 MHz and a bove, to

load the output satisfactori­
ly. 50, the rig was opened up
again as it was obvious that
mo re c apac ity had to be in­
troduced in the load ing for
the 18-MHz band.

After much thought a nd
study, I decided to modify
5Wll by add ing a new co n­
tact lug at the Aux position
on top of the wafer. A lug
was remo ved fro m an un­
used spa re rotary sw itc h
that was on hand; this was
done by ca re fully d ri ll ing it
out a nd removing the rivet
holding it. This lug was then
mounte d in posit ion o n
SWl l using a very small bolt
and nut, and a stiff w ire
bridged it ove r to the 160m
lug o n the switc h. (A spot of
solder o n the nut a nd bolt
pre vents rnovement.I The
lug must be ca re fully pos j.

tioned and set so that the
roto r w ipe r a rm makes a
good clean co ntact a nd
moves smooth ly.

The rig was now reasse m­
bled and tested into the
dummy. All bands, incl ud-

ing 18 MH z, we re now capa­
ble of being tuned normall y.
The measured o utpu ts in to
the dummy(CW tested) were
110 Watts on 24.5 and 28
MHz a nd 125 Watts on 18
MHz and o the r ba nds,

As these bands have been
ava ila ble in Z5 for over a
year, an a ir test using a ve ry
ro ugh and re ady di po le.
bad ly installed, produ ced
two TR8 stat io ns on the first
CQ ca ll.

As a guide, the d ial read­
ings give n in Table 1 for the
various co ntro ls are as re­
corded by the writer. Differ­
e nt insta llat io ns will p ro­
duce variat ions.

Upon co nside ra tion, a nd

with a good deal of h ind­
sight, it would seem that
5Wl l need not be modified.
The add ition of a 2OQ..pF
(l,OOO-V) capac ito r in paral­
lel with VC2 (the fron t sec­
tion which is in circuit on a ll
bands) would provide a mple
capacita nce for load ing on
18 MHz a nd would on ly
cause the tuning of the othe r
bands to be moved towards
the cente r of the load d ial .

I have ignored the modif i­
cat io n to put the H ·l 0lE
series o n 10 MHz. first be­
c a use it was a d mi rab ly
cove red by WB9DDF in the
Nove mber, 1983. issue of 73.
and second that band does
not interest me . •
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Tubes

3-400Z $85.00 7360 $10.00
3·5OQZ 85.00 7735A 27.50
4·400A 80.00 8122 110.00
4CX2508 55.00 8156 12.50
5728 42.50 8643 82.50
8 ll A 12.00 8844 26.50
813 30.00 8873 175.00
61468 7.00 8874 195.00
6360 4.25 8877 495.00
68838 6.75 8908 12.50

Semiconductors
MAF 245/5 0 1416 . $30.00 MAF 644 $23.95
MAF 454 18.95 5 0 1088 19.95
MAF 455 13.95 2N3055 . . . . . . . . . . .75

2N6084 12.50
RF Connectors

PL259 101$4.95 M358 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. (AG8/u) $4.75 ea.
UG273/u 2.25 ea. Minimum Order $25.00

Allow $3.00 min. for UPS ct re rcee

Your Ham Tube
Headquarters!
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The Dayton Downlink
Optimizing your OSCAR downlink system can be frustrating.

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

Fig. 1. Basic noise test setup.
24 73 for Radio Amateurs . July, 1985

Jerome T. Dijak W9JDI8
4854 Lea /burrow Dr ;\'e
DaylOn OH 45424

Test Signal Source

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

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

If you cannot hear any in­
crease in output no ise from
your system when connect­
ing an exte rna l antenna
(compared to the noise out­
put with a SD-Ohm termina­
tion at the rf input). then
your intrinsic noise already
dominates your signal-to­
noise rat io and you may
wish to start taking steps to
reduce the intrinsic noise
of your system (discussed
later). In this case, since the
antenna noise is not strong
enough to hear, you will
need to use a simple diode

Terms

I' ll be using some terms
which may not be fam ilia r
to all readers. By " int rinsic
no ise" I mean al l noise
sources inherent to the elec­
tronic s of the receiving sys­
tem, whi le " ext rinsic noise"
refers to all noise sources ex­
ternal to the receiving sys­
tem (i.e.• picked up by the
anten na), whether they be
marl-made or natural.

" Noise figu re" is a figu re
of merit for an amplifier or
receiving system. It is ex­
pressed in decibels (d B) and
the lower the number, the
better. A typical mediocre
noise figure at 146 MHz is 4
dB, whi le a reall y good one
would be 0.5 dB.

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

the 146-MHz down link sig­
nal of Ao-l0 in m ind. but
the techniques cou ld be ap­
plied at other frequencies as
well .

........L06 .I.e
VOI.lIHTEIl
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This article will describe
techniques for characteriz­
ing the internal and external
sources of noise affect ing an
OSCAR Phase III satell ite
down link station and will as-­
sume the availabil ity of only
an ac voltmeter and an rf SO­
Ohm te rm inat ion as test
equipment It is written with

with the lowest possible
noise figure. My experience
has been, however, that sys­
tem noise is often limited by
externa l o r atmospheric
noise (that w hich is pic ked
up by the antenna) and not
by the noise prod uced with­
in the electronics. When this
is the case, no improvement
will be gained by further re­
duction of the noise f rom
the equipment.

" _M
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In designing a downlink
station for AMSA T-O S­

CAR 10 sate ll ite reception,
the main goal is to develop a
setup where system noise is
as low as possi ble compa red
to the ext remely weak sig­
nals coming f rom the sate l­
lite. Sounds simple enough,
but it is important to be a ble
to characterize the perfor­
mance of the system as it is
being assembled so that
when you a re finished. you
can at least rest assured that
you have done the best you
possibly could ,

I have re ad in seve ra l pub­
lications that. a t 146 MH z,
system noise will be lim ited
by the inherent no ise in the
downlink elect ronics . If and
when this is the case, the o p­
timum downlink is the one



Fig. 2. Characterization of intr insic and extr insic noise.

noise level is neg l igib le
when compared to the sys­
tem int rinsic noise),

In the f irst case, you need
do nothing further to de­
crease the noise f igure of
your receiving system. The
output noise level is already
being dominated by the ex­
trinsic. atmospheric noise.
and lowering the intrinsic
noise of the equipment will
have no not iceable effect
on the output signal-to-noise
ratio,

In the second case. the
overall system noise floor is
being dominated by the in­
trinsic noise of the equ ip­
ment and if you can take
steps to decrease this, you
can decrease your overall
system noise level and im­
prove your ou tput signal-to­
noise rat io, Th is is the more
desirable situat ion, since it
al lows you to do something
to improve system perfor­
mance. O nce you reach the
level of the extrinsic noise in
you r locat ion, however, you
can improve things no fur­
ther - unless you can first
do something to reduce the
extrinsic noise at your an­
tenna.
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to th is area, my advice
would be to f ind a wise local
expert and enlist his aid.

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

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

Fig, 3 shows some typica l
equ ipment conf igurat ions.
If we assume an init ial con­
fi gurat ion som ething l ike
that in Fig 3{a), then we have
the opt ion of going to a con­
f iguration like that in Fig.
3(b) or 3(c) to reduce intrin­
sic noise. (Where we assume
that the preamp is one with

Reducing Intrinsic Noise a better noise figure than
If intrinsic noise is domi- the existi ng f ron t end of the

nating your system. do what receiver.)
you can to reduce it. Be- t recommend that you
yond obv ious probl ems like first try the conf igurat ion in
hum and noisy power sup- Fig, 3(b), and after insta ll ing
plies, however. you quickl y the preamp, again check the
get into a " black art" area extrinsic no ise. Remember
w he re c reat ivi ty . ex pen- that we started with a suua­
ence. and patience are the t ion where the intrinsic
tools used to tune a receiv- noise was dominant (negligi­
ing system for m inimum in- ble increase in output noise
trinsic noise. With the ex- level observed .... hen the an-
cepnon of simply adding a tenna was connected), but
pream p. a discussion of now you shou ld have re-
noise reduction techniques duced the intrinsic noise
is beyond the scope of this conside rab ly by insta ll ing
art ic le. It you want to get in- the preamp; you need to see
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in the proper characterist ic
impedance. bu t the unterm i­
nated case is an unreal ist ic
operating cond ition and is
not of any use to us.l

Then. after changes are
made (perhaps just connect­
ing the antenna), note the
new audio output level that
is obtained without chang­
ing any of the receiver gain
cont rols. The ratio of these
two voltages provides a di­
rect measurement of the sig­
nat-to-noise rat io (ac tua lly
the (5 + N:VN ratio) for the
system under test We will
be interested in making this
type of measurement under
a variety of conditions.

We will always want to
deal in decibel ratios. If you
happen to have a meter with
a scale calibrated in d B, you
have it easy. If not. you may
use a pocket calculator to
apply the formula dB = 20
loglO(V,N 2), where V, and
V2 are the two voltages be­
ing compared,

Charaderizi ng Intrinsic
and Extrinsic Noise

The first item of interest is
to compare the extrinsic
noise to the intrinsic noise.
We use the setup shown in
Fig. 2, where we assume that
a complete downlink station
has been assembled. At the
point where the feedline
connects to the receiver, we
also prepare a S(}{)hm ter­
m ination plug (prefe rably
shielded). For the moment.
we assume nothing about
the quality of the receiving
system or its int rinsic no ise.

The procedure is to install
the S(}{)hm termination at
the receiver's rf input. adjust
the audio level to a 10- 20%
deflec t ion voltmeter read­
ing (with the rf gain at maxi­
mum and ave disabled), and
make note of this level.
Then remove the term ina­
tion and connect the anten­
na and feedlme. O ne of two
things will happen: Either
the no ise level w ill increase
(indicating that the extrinsic
noise level is greater than
or equa l to the system in­
trinsic noise) or the no ise
level w il l not change (in­
dicating that the extrinsic

Noise Measurements

f ig. 1 shows the equip­
ment conf igurat ion for mak­
ing noise m easuremen ts
with simple equ ipment. We
will not have the capabil ity
to estab lis h an absolute
noise f igure for our system
(we do not assume the avail­
abil ity of a calibrated noise
source or a true noise f igure
meter). but we really don't
need that anyway. We are
reall y just interested in opti­
miz ing ou r system for m int­
mum intrinsic noise, which
ca n be done adequa te ly
with simple equipment.

The " receiver" may be ei­
ther a t rue 2-meter rece iver
or a 2-meter downconverter
in front of an H F receiver.
For this discussion. the dis­
tinction is unimportant. The
audio output is rou ted to a
speaker (or head hones) as
well as to a high-impedance
audio (ac) voltmeter. The
noise levels to be measured
will probably vary some­
what. so an analog meter
will be best for " eyeball
averaging" read ings when
necessary.

The voltmeter prov ides a
very good way to obtain an
ave;jlged read ing of the
no i s~ levels. The speaker is
used to monitor the audio to
ensure that we always are
deal ing w ith just random
noise and not mtermodula­
t ion products or other spuri­
ous signals w hich m ight
show up at t imes.

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

(You may notice that your
receiving system is quieter
w ith nothing at all connect­
ed to its rf input than It is
when its input is terminated

norse generato r (see the
A RRL Handbook . among
other sources) as a noise
source fo r t he m ea sure­
ments described below.
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converter working into a
Drake R-4 running at 30 MHz.
The Rl44VD has a noise
figu re specification of less
than 1.8 dB. My preamp is
an ARR P1 44VDG GaAsFET
unit w ith a noise f igure of
less than 0.5 dB and gain of
better than 24 dB, as speci­
fied by the manu facturer.
(T hese abso lu te perfo r­
mance f igures were not
checked by measu rement,
due to lack o f test equip­
ment. The preamp and con­
verter were both new, how­
ever, at the time of the mea'
surements w hich fo llow.)

The antenna used f or
these tests was a a-element
hnearlv-polarked quad with
a measured gain of 9 dB over
a dipole.

The series of tests de­
scribed in this article were
carried out on this svte rn.
with several intere sting
results. The act of adding
the preamp to the system at
the downconverter (the con­
figuration show n in Fig. 3(h))
improved the ou tput (S +Nli
N ratio by about 3.4 dB over
that obtained w ith the con­
f igurat ion of Fig. 3(a).

Installi ng the preamp at
the antenna (the Fig. 3(c)
conf iguration) instead of at
the converter improved the
output (S + N)/N ratio by
another 3.5 dll. (The feedline
involved here is 85 feet of
new RG-21J with a mea­
sured loss of 0.87 dB at Hh
M Hz.)

Even with the basic Fig.
3(a) system conf igurat ion,
however, the local atmo­
spheric noise averages 3-10
dB above the system intrin­
sic noi se, w hi le the AO-l 0
beacon signa l appears a t 3
to 10 dB above the local
noise at vanous times. If
local no ise were not pres­
ent, I would be able to hear
the satellite's beacon w ith a
quite respectab le signal-to­
noise rat io of 10 to 20 dB
though, even w it hout a
preamp.

Since in th is case the local
noise exceeds the int rinsic
noise even without the pre­
amp, the reduc tion in sys­
tem noise due to adding the
preamp has no effect on

and then tune away from
the satell ite signals and try
to f ind a beam direction in
that general area o f the sky
that al so m inimize s the
noise pickup. The idea be­
ing, or course, to maxim ize
the ratio of received signal
to received noise at the re­
ceivi ng system's input ter­
minal.

Note that if your system
noise f loor is dominated by
extrinsic sources, you may
not notice any improvement
in o u tpu t signal-to-noise
ratio by installing a larger,
higher-ga in antenna. D e­
pending upon the side-lobe
gains of the antennas as in­
sta ll ed, the ratio of satel lite
signal to noise signals may
increase, decrease, or not
change at all when changing
antennas since the noise
sources in your environment
are likely to be distributed in
azimuth arou nd you.

Circular Polarization

A l l availab le l it erature
strongly recommends right­
hand ci rcu lar polarizat ion
(RHCP) for your AQ-l0 an­
ten nas. I w ill not contradict
this advice since intuitively
RHCr seems like the right
thing to use, but my obser­
vat ions of the AO-l 0 beacon
signal as wel l as general
signals in the passband have
shown that antenna polari­
zation (w hether linear or cir­
cular of ei ther sense) usua lly
makes no observable differ­
ence in the strength or quali­
ty of the dow nlink signals. I
have not heard any credib le
exp lanat ion for this phe­
nomenon, nor w ill I attempt
to o ffe r one.

Sometimes RoH e r does
work better than the othe rs,
but even with RHCP there is
usuall y very st rong spin
modulation (fading) on the
signals.

A Case Study

It m ight be interesting to
relate the results of this sort
of characterization on m y
down link station.

M y baseline 14b--MHz re­
ceive system consists of an
A dva nced Rece iver Re­
search (ARR) Rl 44VD down-

you have a lo-d B gam an­
ten na.

One word of warning.
High-gain preamps some­
times have a tendency to os­
c illate, especially if not ter­
minated in im pedances of
exactl y 50 O hms, resistive,
at input and output. If you
fi nd a lot of noise com ing
out of you r preamp - either
sporadica lly, li ke lightning
crashes, or continuously­
your preamp may be oscil­
lating.

H£D L'''{

'"

Fig. 3. System configuratiom .

'"

how the intrinsic noise and
ext rinsic noise compa re
now.

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

But if you find that the In­

trinsic noise is stiff dominant
and you want to take a little
more trouble to reduce it
further, you can go to a con­
figurat ion like that shown In Antennas
Fig. 3(c), with the preamp You wil l wan t to use a
mounted right at the anten- gain antenna of some sort.
na. Thi s is the opt imum con- preferably about 10 dB gain
figura t ion fo r m inimu m or more, and it is a good idea
norse f igure, but the incon- to spend some time charae-
venience of It is on ly war- terizing the " noisiness" o f
ranted jf the extrinsic noise your environment at various
is still below the intrinsic az imuths and elevations.
noise with the preamp in- Having done this. vou will
stalled at the receiver. know in advance those

If after going to th is con- beam head ings that can be
f igurat ion you f ind that your expected to produce good
system noise floor is still and bad signal-to-no ise re-
dominated bv the intrin sic tios for the same st rength of
noise, then you are either in satell ite signal. Keep in
a very quiet locale (lucky mind, how ever, tha t the
you) or you have a noisy pre- noise sources in the environ-
amp. In any case, if you are m e n t aroun d you may
st il l in the game at this point, change w ith time, so consid-
the next step is to buy or er this just a genera l deter­
build a better and quieter mination o f good and bad
preamp. But if you have areas.
done everyth ing right up to For any part icu lar oper-
this point and there are no ating occasion, th e opti­
serious problems with your mum procedure is to first
equipment, you should be determine the beam di rec­
able to hear the satellite fa ir- tion (azi muth and elevation)
Iy well (a l o-dB output sig- that y ields the st rongest
nat-to-noise ratio or better) if signa l from the sate ll ite
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Complete

Satellite Systems

Install
your own
satellite dish
and receiver and
Save up to 50%

Introducing the
SpaceMate 6 foot
perforated aluminum dish
with a lifetime warranty.

Complete systems starting
as low as $877.00

. EUGENE

• M'NOT

.ll£NVER

......U ll l (l TUlSA

5 rr .

8 FT.

(419) 522-2318

"When You Buy, Say 73"

SATELLITE AT COST
378 Plainview Mansfield, Ohio 44907
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output signal-to-noise ratio.
Were I in a very quiet loca­
tion. however. adding the
preamp mounted at the an­
tenna would improve the
output signal-to-noise rat io
by 6.9 dB, which would be
significant

I do use the preamp in my
system anyway, however,
because of a secondary ben­
efit I use a com puter in my
sta tion and it generates
qu ite a bit of spurious rf at
30 MH z; these spurs are
st rong enough to degrade
the rece ptio n quality of the
weak sate ll ite signals when
no preamp is in use. Since
the preamp boosts the sig­
nal level s at the 3O--MHz i-f
by 24 d B, however, it p laces
the de sired signals we ll
above the com pute r spurs
a nd improves the reception
qua lity in th at way. even
though my output signal-to­
noise ratio due to therm al
noise is still dominated by
t he ext rinsic noise and
therefore is not im proved by
the preamp .

Summary

I have desc ribed a senes
of sim ple tests that ca n be
carried out on any rece ive
system with minimal test
equipment to characterize
the noise performance of
th at syste m rela tive to the
local noi se e nviro nment.
Th is type of c harac teriza­
tion is much more mean­
ingful than an absolute char­
acte rizat io n, suc h as a stan­
dard noise figure tes t, since
the effects of the local en­
vi ronme nt a re conside red.

Using the se procedures it
is possible to determine in
advance whether o r not the
addition of a preamp to a
system is like ly to improve
output signa l-to-no ise ra tio,
as we ll as whether o r not it is
worth th e inconvenience of
mounting the pre amp at the
antenna.

In the e nd, you may not
be happy with the q ua li ty of
the downlink signals at your
station, but at least you' ll
know why they are the way
they a re.•

M'CROlOG
INNOVATORS IN DIGITAL COMMUNICATION

[f von h uve an Airdisk . scud it with $ 10 for the
update'. Send to Microlog Corporation , 1871 3
Mooney Drive. Caithersburg. xtn 20S79 . Td : ,30 1
2.'>8-8400.

• clocks " lose" each other.
Our new high sa m ple rate
" hit S\' Jl('" AMTOH ulgo­
rithm c a n fo llow timing
errors far in excess of ex­

pected system clock variations . It is of course, (,1lI1l ­

patible with all known SITOH/A\ITOH protocol s
and will allow operation w ith sys tems previously im­
possible because of clock deviations. This t rading is
full y automatic a nd d ocs not require typ ing control
com m a nds to rnanuallv alter svstem timing as
requ ired in "lime programs. -

If you o w n an Air-I with A\ITOR, we will sup­
ply you with a n updated set of " h igh ra te hit sync
A\ITOn +" RO:\IS p lus as a bon us. a disk w hich
contains the real -time disk communicator a nd ASC II
Tokcnizcr p rograms fo r sending programs over the
air. j us t send in your present HO\ tS (tw o 27fi4's w ith
their luhclx intact) and $3,l'5. We'll rush yOll tin- now
ones .

I

' .0\ dil!ital rommunk-etjons technique uf ('fJnl inlla lly adju~till~

an internal cle ...-k tu match the rece-ived ~ il!nars hit rate .

\Iierolog Corp . has
manv different dl gital com­
munic ation svs te ms for
commercial. maritime , m il­
iturv a s well as amateu r
radio service. \Ve were the fi rst to advertise an
A\fTOR terminal and we are OIlC of the few ham
rad io man ufac turers to su pply "SITO Ir" equipment
for the c ritical Maritime Telex Svstcm .

In test ing va rious available A\ITOR programs,
we have fo und in some of them a verv low tolerance
for bit- rate tim ing e rror. Som e programs "bom b"
on as litt le a s 2 parts in 10000 (0.02 0/.-. ) t im ing dif­
Ference which is possib le w it h computer c rystal
va riat ions. T hi s indica tes a n inability to adeq uately
perform " h it svnch ro ni za t lon" in their decoding
a lgo rith ms . T hi s is tot all y apart from the nece ssary
m aster/slaw tim ing lock in A~rrOH and operutcs to
" fi ne tum-" the individual Iu millisecond h it tim ing .
In a non -svnchrunous emil' such as Baudot o r
ASCIL th is hit sync occurs naturally with each sto p
hi t. Hu t with the synchro nous AHQ code as Il .sl..d in
A\ITOH _wh ich ha s no sta r t /s top hit " a \wy sophie ­
nea red decoding a lgorith m is required so tha t minor
tim ing differences between tWII te rmin als c a n he
quickly compensated fo r . Witho ut this , synch ron­
ous code operation is eventual ly lost a s the two
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Shoun in clltaway: Top
plating ofchrome: Inner
platings ofnidcei. copper
and nickel over stainless
steel rod. (Layers not
drawn to scute. t

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

So whether you're call 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 hot air.

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 dissipation is
so rapid you can 't feel the
heat. That's why it's impor­
tant to know the cold facts
about Larsen antennas.

Our exclusive 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

The Amateur's Professional"
See your favorite amateur dealer or write for a free amateur catalog.
IN USA L"''''''' flAcl'onocs Inc IN O NAQA C8na<l1an Larsen flOCl'cncs ue

11611 N L !lOt" _ PO 60. I /99 149 1'.lJsl 6lh-"""
\/a~ WA '1I!lll&I vaneouv.e. . B e ....5Y 1><3
206 5/3-un 004 872-851/

LARSEN. KULROO"- AND KlADuCKIEo ARE REGISTERED TRAQEMAHKS OF LARSEN ElECTRONICS, INC

--'; '::-..::.-
. -~.- -. ....---­._-.....--

$21.95 $3.05 $ 2 5 .00

'-.:.....,.. ~.............--...­.,'" _..........--- -­- ~--...~ -~.- ....- ~­. ..- ~- ~._--

"

O f course, Can ad ian and Mexh;:an amateurs
are .11 $0 listed In the 1985 Foreign c euecc k .
D on't del,y l The gr eat new 1985 c auecces
were pUblished Decem be r 1 , 19 84.

Order your copies now!

NEW!
Special North
American Edition

Tel , (J 1 2 ) 2 34-6 6 00

As an added eoncs. t he 1985 U .S. callbook
al so lists the amateu rs In canada /ln d Meldeo!
You qet the complete anc accurate U.S.
list ings (p,epared bYour own editorial s taH l.
all the usual uP-Ioodate cenecex charts an d
tables, PLU S Canada and Mexico . Now t ha t 'S
real value !

The best just got better!

1985
CALLBOOKS

D U.S. call book

Keep your 1985 Callbooks up to date.
The U .S. "nd Foreign Su p p lemen ts con t.aln
a ll ac ti v ity f o, the previous three mOht hs
Includi ng new licenses. A \lal la tll e fro m t he
putlllsher In sets of three (March I, June I,
and 5eptem tler 1) for o n l y $1 5 .00 per set
I ncluding shi pping. Specify U .S. o r F oreign
Supplements when ordering. Illinois res­
Idents add 6 % sales tax . O H er vote arter
Nove mber I, 1985.

IlAOIO AM~E: IIbD D k INC.

~
Dept . B
92 5 5herwood Or ., Box 2 4 7
Lake Bluff. IL60044, U SA
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Stevt'n f. Mann N4EY
PO Box 7351
Winsto~Sa/em N( 27109

The 30-Meter-Plus Receiver
Explore the worldof 10MHz with a solid-state receiver

you've built yourself! We've come a long wa y
since oatmeal boxes and cats' whiskers.

sen for it s sim p lic it y and
outp ut. The switch from AM
to CW operation is acco m­
plished simply by switching
the bfo's opera ting voltage
on.

The audio sec tio n co n­
sists of tw-o stages. a bipolar
preamplifier and an IC a u­
dio power amplifier. The bi­
po lar stage is necessary due
to the sma lt numbe r of ac­
tive stages ahead of the de­
tector. Th ere is suff ic ie n t
gain for a sma ll speake r a nd
enough to blast a set of low­
impedance ea rphones.

Circuit Details

All coils were wound on
toroid cores which were pur­
c hased from Amidon Asso­
c ta t e s .! Due t o the large
tuning range and the narrow
fi lter, a gear reduct ion drive
on the vto tun ing ca pacito r
is a necessity. I used a WW II
government-surplus capaci­
tor from an ARC-5 transm it­
ter which tuned 7.0 to 9.1
MHz. This was obta ined at a
hamfest but should al so be
available from other so urces
at a reasonable price.tl t has
a built-in gea r re du c tion
d rive p rov idin g app roxi­
ma tely a 49:1 turns ratio,

...
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vides the majority of the re­
ceiver's gai n. To keep things
simple, no agc is used . It is
not necessa ry on CW and
the manual i-f gain co ntrol
on the front panel is ade­
quate for the purpose. The
output of th is stage is taken
th rough a li nk from l4. This
t ra nsfor me r is sing le-tuned
a nd peaked by the 3ClO-pF
trim mer in para llel with it.

The detecto r is the old
sta nda rd single d iode which
functions well on AM. When
an adequate amount of bfo
e nergy is applied , it fu nc­
tions as a detector for CW,
RTTY, and SS B. It was cho­
se n for its simplicity a nd low
pa rts count.

The bfo is a Colpitts c rys­
tal oscillator which was c ho-

3 ~'>:I "~'
I · F F 'LUII

..,
1" ·",OZ . • 06nl

tu ning range from the oscil­
lator, whi ch is abo ut 4 .3
MH z in this case.

The output of the mixer is
fed through a tuned ci rcuit
with a link output to a Heath
filter of 2.1 -kHz bandwidth
and 3.395-MHz ce nte r fre­
quency. The fi lter was a gift
f ro m KI4FJ, who re pl aced
the filt er in his 5B-101 with a
Fox-Tango filter . The 2.1­
kHz bandwidth is suita ble
for the CW and RTTY sta­
tions that are found in the re­
ceiver's tuning range. It is
also acceptable fo r AM re­
ception when the receiver is
tuned to e ither side of the
ca rrier freq uency.

The i-f amplifier is a single
IC which provides bette r
than 40 dB ga in and pro-

M ost of the older ama­
teur rigs have no pro­

vision for the 3O-meter band
or for receiving the commer­
cial CW and broadcast sta­
tions that al so occupy the
HF region. The receiver de­
scribed in this a rticle tunes
7.8 MHz to 12.1 MHz, w hich
includes commercia l CW
a nd RTTY stations, SWBC,
WWV, and the 3O-meter am­
ateur band. It is simple to
build, easy to get opera ting,
and doesn't cost a mint.

Fig. 1 shows the block dia­
gram of the receiver and the
schematics a re show n in
Figs. 2, 3, a nd 4. A sing le
tuned c irc uit matches the
a ntenna to the mixe r a nd
peaks the desired signa l. A
dual-gate MQSFET is used
for the mixer, as it has a
good noise figure and pro­
vides some gain, thu s reduc­
in g the tot al numbe r of
stages in the rece iver .

The vfo uses a IFET as a
Ha rt le y osci llator and an­
other dual-gate M05FET as
a buffer amplifier. It is mod­
eled on the W7 Z0 1 and
K5lRK design' but does not
use the pa dd ing c apac l- Fig. 1. Bfockdiagram. The receiver operates on 12 Vdc, uses
tance. This was le ft out in o r- fow-impedance earphones or a speaker, and requires a low­
der to obtain the maximum impedance antenna.
30 73 for Radio Amateurs ' J uly, 1985
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If a frequency counter is
ava ilable, dia l calibration is
e a sy. as t he vfo o pera tes
3.395 M Hz lower in fre ­
quency than the tun ed fre­
q uency. The dial ca n be
calibrated by co nne c t ing
the counter to the output of
the vfo and addi ng 3.395
MH z to the counter's read­
ing . for exam p le, to tu ne
10 .1 M Hz, set t he vf o t o
6.705 MHz.

If a counter is not avai l­
able , the following can be

bfo from the i-f to the drain
lead of the m ixer. Discon­
nect the filter from the ci r­
cu it and co nnec t the link of
l3 to the coupling capacitor
going to pin 4 of the i-f am­
plifie r. Turn on the power
and adjust the .3Q()...pF tr im­
mer in pa ra llel with l3 as
you did the other for maxi­
mum output. Turn off the
power and reconnec t the fil­
ter in the c ircuit and connect
the output of the bfo to the
anode of the detector.
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C1 170-pF capac itor from ARC·5 transmitter
C2 1.5- 5.4·pF ai r trimmer
L1 44 turns, tapped at tz turn s above ground on Am idon T50-6
L2 24 turns wound on Amidon T6&2; a -turn lin k 10 antenna
L3 50 turns wound on Amidon T50-2; 22·lu rn link to f iller
XFMR 181urns wound on Amidon FT37043; a -tu rn link to mixer
Filler is Heath part number 404-200 (Made by James Knight Company), 2.1 ·kHz bandwidth. 3.3950
MHz center frequency.
Note: #28 ename led copper wire was used for all windings.

Fig. 2. Schematic o f mixer, filter, and via sections.

the mixe r. The bfo can be
used as a signa l generator to
a lign the i-f t ransfo rmers.

To do th is, fir st d isco n­
nec t the bfo output from the
detector and reconnec t it to
pin 4 of the i-f amplif ie r.
Plug in a se t of ea rphones
and tu rn on the power. Ad­
just the 300-pF trimmer in
p arallel with L4 fo r max i­
mum noise o r hiss o ut put.
Use a nonmetall ic tool fo r
this. Next, tu rn off the power
and move the output of the

l 4 -W T......S . ZB £... ..ELl £ O ....E 0 " . ...00.. .,o·z
$ ,"".. l' ''. TO DH £CTOOI

C~TS "'L- HH ..... ' 0"- USll
"96 40..' . 001 l3I tuS ED "E~E I

Fig. 3. Detector, i-I amplifier, and bio schematic.
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and a dial is also included.
The unit provides less than
100 kHz of covera ge p er
t urn of t he tu n in g k nob,
whic h allows easy tuni ng on
CWo I covered the or igina l
d ia l numbers with a b lack
felt pen and used typewriter
e rasu re fluid fo r t he new
ma rks . The o rig inal s ma ll
tuni ng kn o b wa s repla ced
with a la rge two-m ch-di am­
eter knob for more tuning
ease. The cost of the surplus
unit is less than the price of
a new double-bearing ca­
pac itor , gea r reduc tion
d rive, a nd di a l w he n pur­
chased sepa rate ly.

My re c e iver is b u ilt in
mod ular fas hion. The two
ICs can be mounted on pre­
drilled boards such as those
a vailab le from Rad io
Shack.' The o the r c irc uit s
can be wired on pieces of PC
boa rd in p o in t -t o -po in t
" ug ly" sty le.S Th is all o ws
quick and easy construction
and modification . I used a
combinatio n of etc hed
boards and ugly boards in
my rece rve r.

The crysta l in the bfo was
purchased at a hamfest. It
sho u ld be available from
Heath or it could be o rdered
from one of several crystal
manufacturers."

My receive r was built in
an alum inum cabinet whic h
measures 3-1/2 inches high, 8
inches wide, and 9-1 /2 inches
deep. This was purchased at
a hamfest for less tha n three
do lla rs . A llo w pl en t y of
ro om for t he fr o nt-p an e l
controls: vfo knob and dial.
antenna peaking knob, i-f
gain knob, AM/CW switch
Ibto power). a f gain knob,
ea rp ho ne jack , a nd o n/off
switc h. The rear panel con­
ta ins a power connector and
antenna jack. The receiver
cou ld easily be built in a
smalle r cabine t, but I like to
have extra room for servic­
ing and modifications.

Constructio n

The following seq uence is
recommended . Bui ld the
LM380 section first, then the
preamp, the i-f. the detector,
the bfo, the vfo, and fi na lly



justment. At the upper end
of the dia l, frequent adjust­
ment will not be necessa ry.

I have had a lot of plea­
sure from this receiver and
hope that you will, too. If
you have any q uestions or
comments I will try to an­
swer them if you enclose an
SASE.•
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used fo r a pp rox ima te di al
mar kings: W it hou t a n a n­
tenna, turn on the rece iver
and the bto. Tune for the
bfo 's th ird har mon ic at
about 10 .191 M Hz . Thi s
should be easy to loca te and
will be found approximately
at the midpoint of the dial.
Next, connect the antenna
and tune a littl e lower in fre­
quency. Th e lowest fr e­
qu enc y occ u rs w he n the
vfo 's ca p ac ito r is f u lly
meshed and the an tenna ca­
p a c itor is a lm o st full y
meshed. If the time of day
and cond itions are right, you
should be able to find WWV

Fig. 4. Audio section.

a t 10 MHz . The 30- mete r
band, 10.1-1 0.1 5 MHz, will
be fo u nd betwe en WW V
and the bfo's harmonic. You
will find the 31-meter SWBC
band just below WWV and
t he 8 .5-M Hz com me rc ial
CW band a bit fu rther down.
The 25-meter SW BC ba nd
will be found nea r the top of
the vfo' s ra nge. If a crystal
ca librator is available, addi­
tiona l tu ning marks can be
made as you wish.

To operate the receiver,
set the i-f ga in a t maximum
and peak the antenna ca­
pacitor fo r maximum noise
with an antenna connected .

The receive r is most sensi­
tive when the bfo is turned
on , so it is left on even when
t un ing in a n AM sta t io n .
Once the station is found ,
the bfo is turned off and the
re cei ver is fi ne-tuned for
best aud io response . The at
ga in control is se t for a com­
fortable listening level a nd
the i-f ga in is ad justed to pre­
ve nt ove rload in g o f t he
detector. CW and RTTY sta­
tion s are tu ned in a similar
manner, except that the bfo
is left on. The anten na tun­
ing capacitor will be quite
s ha rp at low fr equencie s
and will require frequent ad-

Relerences

1. " A Prog ressive ccrnmunlce­
tlons Receiver." W7Z01 and
WSIAK, QST, November, 1981,
p. 11.
2. Amidon Associates, toc.,
12033 Otsego Street. North Hol­
lywood CA 91607.
3. Fair Radio Sales, 10 16 E. Eu­
reka Street, PO Box 1105, Lima
OH 45802.
4. Radio Shack items #276-024
or 276-159 .
5. " The 'Ugly Weekender', "
KA7EXM and W7Z0 1, QST. Au­
gust, 1981. p. 18.
6. Two crystal manufacturers
that I have used with satisfac­
tion are: International Crystal
Manufacturing. 10 North l ee,
Oklahoma City OK 73102, and
Jan Crystals , PO Box 06017,
Fort Myers Fl 33906.
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R.l"'Imooo W. Ketch ledge
1785 Chadwick Road
Englewood FL 335]]

The Incredible Inducto-Gauge
Measure coils w ith impunit y! Better yet, measure them

with this weekend project: a do-it-yourself inductance meter.

osci llation and. knowing the
tumng-capacrtor va lue, per­
mits the inductance to be
calculated. Of course. mu ch
of the t ime the use of a re­
actance chart to find the in­
du ct an ce I S a c curate
enough , Th e rea ctan c e
char t a lso gives the react­
ance. X, of the coil. and the l
Meter gives the a nn- re so­
nant impedance, QX. The ra­
tio is Q so you can a lso find
s ho rt ed turns , et c , If you
have a 11-58 or -59 ca lcula­
tor With the e lectrical engi­
ne erin g m odul e , t hes e
calc ulations are easily done
with program Fh-Tl , Reac t­
anc e Chai t.

'he hea rt of the l Meter is
the tno ut transistors, Ql ,
Q2 . and Q3. See ~ ig. 1 . 1 he
tust two are followers dnv­
lllg Q J, which is a grounded­
be se ampfu rer . 'l be gam

meters. But we don't have d

small inexpensive mstru ­
ment fo r inductance (l ) and
Q, Impedan ce bridge and
similar methods are costly
and ofte n limited in t requen­
cy range. Whclt one would
like to do is to be a ble to
measure indu cta nce from
sma ll fractions ot a micro­
henry to thousands or henrys
and do It from d tew Hertz
to tens of megahertz With
the l Mt;'te r an d a t re-q uen­
cy counter you can now
measure inductance and
find the resonant trequencv
of tuned circuits d S well

The LMeter is different in
tha t it provides the unknown
inductance not on ly With d

se lectable tuning c. apacuor
but also with an adjustable
negative resistance to make
it o sc tfla te . The counter
measures the treq uencv 0 1

,

,
~,

te rs. ohmmeters, and fre­
quencv counters, to say
nothing of volt and cu rrent
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O ne of o ur measuring in­
st ruments is m iss ing!

We have capacitance me-

o...o
••'.o

78 12 C6 ,
- I ll ' ~C9

¥''--..-l--J "
~J:' #~"no

..,
l~ ' I

"
<0 '
aec

."
• •• ' "
0 0

0 ·"
., o ," , •• \ ,.;.-.", , ~, "

, • -•.. •':.

Fig. 1. Schematic.
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Fig. 4. Pests p lacement, bo ttom view.

Fig. 3. Drilling oos iuoning guide.
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Const ruc t ion of the l Me­
ter can sta rt with drilling the
necessary holes in the 2-1/2"
hy 4-3/4" piece of perfboard .
See Fi g. 2. The perf boa rd
w il l be mounted on the alu­
minum box with six 1" 4-l0
m ach ine sc rew s. Si x are
u sed to maintain ri g idity .
Fig. J show s the correspond­
ing dri l li ng and cutou t mfo r­
mation for the 5" by 3" by 2"
box. Note that o nly the part
whose pane ls are all S" long
gets drilled . The part w ith
the 2" by 3" ends is used as

"

termina ls towards the ou t­
side edge o f the board . Fig. 4
gives a suggested layou t of
the parts. M ount the part s
by bend ing the leads as ap­
propriate and push ing the
lead s thro ugh the holes in
the hoard . Usi ng long-nose
pli ers, the leads can be hent

The transformer can be as shown in Fig. 5 to cli nch
mounted on the perfhoard the part to the hoard Much
f irst , keep ing the 110-volt o f the pert-to-part w iring can
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and also drive 06, the osc il­
lation detec tor. Q6 is b iased
so that even a .t -vo l t signa l
w il l cause the LED to start to
glow . This will detec t oscil ­
lat ion in tu ned circu i ts even
when their anti -re sonan t
im pedance is less than 100
Ohms.

The power supply is con­
vent ional except that three
voltages are del ivered and
all are regulated. The regu­
lat ion is needed to allow the
circ u i t to stay on the edge of
osc il lat ion w ithout cons tant
read justm ent. Also, regu la­
torsare a sim ple w ay to filter
out hum . Ideally the trans­
former sho uld deliver a bo u t
8 volts and so m e 6 .3-volt
units do. How ever, many do
not, being wound with big­
ger wrre and therefore allow­
ing for less drop under load.
The 12-volt uni t is sure to
work.

Because the frequency of
oscillat ion can cover such a
wide range, it is importa nt to
keep leads sho rt and to bv­
pass the power-supply out­
pu ts carefu l ly. The co up ling
capacitors, C1 and C2, must
he low im pedance to the sig­
nal. The use of an el ect ro lyt­
ic ca pac itor in parall el wi th
a ceramic provides the wide
freq uency range bvpass ac­
t ion . For the sa m e reason
transistors Q1 and 0 2 are
SOO--M Hz units.

To measure inductance
from 1000 H to .1 uH covers
a range of ten decades. l et­
ting the freq uency go f rom 5
Hz to over 50 M Hl , seven
decades, allows us to use
only 4 decades of capaci tor
tuning range, Since sm all in­
ductors tend to tu ne with
sma l l c a pac i t o rs and to
higher frequ encies, the l
Meter only needs to mea­
su re a bout a fou r-d ecade
ra n g e of ant i - re sonan t
imped ance. In add it ion, the
hi gher im ped ances tend to
be at the low er f req uencies,
where it is easier to maintain
high transistor-input and
-output impedances. Thus
these factors work together
to make the l M eter an ac­
curate. wide-range, induc­
tance-measuring device.

arou nd the l o op i s c o n ­
trolled by the shun t imped­
ance o f t he tu ned Ci rc u it
and the series resistance of
~ 1 . If the t rans istors were
ideal. then unity gain would
occur when these two im­
pedance s w ere equ al. Ac ­
tually R'l has to be about
85% of the t u ned -ci rc u i t
impedance to make up for
the losses around the loop.

Suppose the tuned ci rcu it
is oscillating with a voltage,
V. With sw itc h SWl on the
times 1 contact , Q1 and Q 2
deliver a l itt le bit less than V
at the em itter o f 02. Since
the emitter im ped ances of
both Q 2 and Q 3 are low, the
cu rrent into the emitter of
Q 3 is CI bit less than V/R1.
Most of the curren t into the
emitter o f 0 3 com es out the
collec tor and produces vo l t­
age across the tuned circu it.
Q l does not take any signi f­
icant current because it is a
f ield-effect tran sistor and it
is a follower. Thus, if the coil
has a reactance, X, and a
quality facto r, 0 , the largest
value of R1 that w ill let os­
cil lation continue is approx­
im a te l y equal to QX . In
order to measure tuned-cir­
c u i t imped ances up to a
megohm , sw i t c h SW1 re­
duces the follower gain by
100 and m ultip lies the R1
scale by 100

To make a useful inst ru­
ment a few more th ings have
to be added O bviously w e
need a power supply and a
sw itc hed bank of capac ito rs
for the tuned ci r cu i t. W e
also need an output to the
counter that does not load
down the tuned ci rcuit and
d isturb t he measurement .
We al so need an indicator to
tell when the circu it is osci l­
la t ing.

R1 m ust be ad ju sted to
make the ci rc u it barely 0 5­

ciliate . W e w ant oscillati on
but not overload wh ic h
would give frequency shift
and measuring error. Also,
to make the ad ju stment o f
R1 quick and sim ple, we do
not want to w ait to see i f the
co unter is responding. Thus,
followers Q4 and Q 5 p ick
off the signa l fo r the counter



Your Second Best Piece
Of Monitoring Gear

Next to you r receiver, a subscriptio n to
Monitoring Times is your most va lua ble tool fo r
c o mmunica tio ns monitor ing . Th is fa ct-f illed
monthly tabloid (ha rdwa re not inc luded !) is
written just for yo u, the listene r, bringing you 36
pages 01 co ncise In torrnancn on how to improve
your listening pos t, where to look fo r those
elusive signals , exciti ng home-brew projects ­
and more !

be made us ing the lead wires chosen after the l meter is
themselves. A lead as in Fig. working and in the case. The
5 can be used as a wiring ter- t ota l tuni ng c a pa c it a nce
mina l with othe r co nnecting should be 100 pr. so C19 will
leads wound around it and be about 60 pF. Note that
then so lde red . Thi s wiring the sixt h position of $W3 has
method is simple and quick . no capacitor. This is usefu l
It al so lea ve s co m po ne nt for measuring very sma ll in­
leads longe r than p rinted du ctances. You can find the
wiring does. which is helpful value of the stray capac i­
when you want to sa lvage tance by measuring a sma ll
parts from a discarded proj- inducto r using a la rger ca­
ect. pacitor. say 0.001 uf, and

Ideally. tun ing capaci tors then findin g the frequency
C15 to C19 shou ld be as ac- with strays on ly. With the
cu ra te a s possib le . If you measured inductance and
h ave access t o a ca pac i- the strays-only frequency.
ta nce mete r you can se lect the stray capacitance can be
the appropriate units. Even found.
if yo u c a n no t find uni t s Glue a 4" by 2" piece of
with in a few percent of the bond papertothe side of the
va lues, 1 .0 . 0 .10, 0 .010 , case where switchSW3 and
0.0010. and O.lXX>10 uF, you Rl are mounted, Install the
can at least record the val- knobs. Using a sha rp penci l
ues so that when you need mark the six switch positions
accuracy you can ca lculate and their capacitance va l­
using the a c t ua l ca pac i- ues. Then connect an ohm­
tance.Remember the circuit meter t o R1 . Mid -sc al e
has about 40 pF of stray ce- should be about 1500 Ohms.
pac itance. so a llow for tha t If no t , you a re usi ng the
in the 1(O).pF unit. Also. the wrong end of the pot. One
fifth capacitor ought to be side of Rl mu st be discon­
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swi tch, audio

SPDT slide switch
SP6T rotary switch

em itte r of Q2 d oe s not
change when switc h SWl is
operated . You will a lso note
that the coil being measured
carries about 5 mA of d irec t
current. Some large. meta l­
cored coils may be sensitive
to this cu rrent. A PNP t ran­
sistor can be a rranged as a
c u r re nt so u rc e fr om t h e
+ 12 supply to the collector
of Q 3 and adj usted to ma ke
th e coil cu rrent vi rtu a lly
zero. If you try this, be sure
to bypass the base of the
PNP to keep signa l off the
base. Otherwise the current
source will load the tuned
c ircuit. The disadvantage of
the current source is that it
adds stray capac itance.•

110 volt to 12 Vall, 300 rnA

t -Ame l ()().vo lt rectifiers
7812 12·voll regulator
7805 s-von regulator
7905 - s-vou regu lator
2N3819 FET
2N3866 500 MHz NPN
2N3904 NPN
Iighl--emitting diode

Miscellaneous
SW1
SW3
Pertbcard
Transformer
4 push-button term inal s
Power cord, grommet
2 314" knobs, 1/4" shaft
Bond paper
6 1" 4-40 machine screws, nuts and lock washers with 6
518" tiber spacers
Aluminum case,S" )( 3" )( 2"

R2,A3

A'
AS
A6
A7
A8, R9, Al 0
All
A12
A1 3

semiconductors
01, 02, 03, 04
U1
U2
U3
01,04 AS 276-2035
02, 03 RS 276-2038
05,06
LED

Capacitors
Cl , C3, C4, C9, Cl0, Cl l 10 uF, 25 volt , electrolyt ic
C2, C6, C7, C6 .01 uF, ceramic
C5 4.7 uF, 16 von.nonpolar
C12, C13, C1 4, C20 220 uF, 35 volt, PC
C15 1 uF, 50 volt , film
C16 .1 uF, 50 volt , film
C17 .01 uF, mica
C18 .001 uF, mica
C19 .0001 uF, mica

Resistors, fi xed are 114 W, 5"10
Al 10k pot with

taper
620 Ohm
39 Ohm
3900 Ohm
39k Ohm
lOOk trimpot
2.2k Ohm
l OOk Ohm
10k Ohm
330 Ohm

nected from the circuit to
measure Rl . Mark an O hms
sc a le from 100 to 10,000
Ohms. Measure 30 O hms
and mark it as 50. This a l­
low s for se r ies emitter
impedances. Thi s ca libra­
tion is accurate enough fo r
most pu rposes, A more ac­
curate sca le can be created
by sta rting with a very high
impedance tuned ci rc ui t
and shunting it with various
resistors. ca lculating the net
sh unt resistance and ma rk­
ing the sca le according ly.
Remember to always se t Rl
to the point where osc ill a­
t ion just starts.

One other deta il: Set R7
so that the vo ltage at the

Parts list

C.II Now TOII·Freel

O,a l 1·800·4388155Iconl US er­
cecr NCl lo place youl subscnonce
10< 2 0< 3 yeats on Maslelu rd or
Vru O. tor I,yur subsl::n ptlOf\. ma,1
yOll. Ctled 10 G.ove. De pt II. 140
Doe Branch Road. Brassto. n. NC
28902 ouce ph lD4837-9200

Sub.crlbe Todeyl

'1 21 year . 122·2 yrs • ' 31 ,3 yrs
Canadians please add '2 per year.
fore,gn subswbefs jllt'ast add 'II
per yea r to< su.lace ma~. o. '27 per
rur tor 'If ma,1

FreeSample Available
Upon Request



"TUNE IN" THE WORLD
OF SPECIALIZED

COMMUNICATIONS!
Thousands 01 " Ham Radio"

operators across the country
.r. en joying "Specia lized
Commun ications " mode • .
Whether It ' s F5TV, SSTV. FAX,
OSCAR, EME, arrv. PACKET
or COMPUTERS, today'. Radio
Amateur is I highly skilled
Comm unications Specia list!

Providing l u ll , in-d ept h
coYerage 01these mode. Is our
business and w.' .... been do­
Ing it now tor ov.r 19 y••rs!
And now we're expanding!

.....&~_t

..I.<ld 4' s.on la<

4'1. "OOtd To~.

C!l&t9" COlO DoGers

Now published " mon th ly" 10 times
per ye.r, SPEC-COM IIl r••ders ar. kept
up-to-date in a world 01 l ilSt moving
modern technology.

Why not give us • try? Back Issue
sample. ere available lor Jusl $2.00 ppd.
(Master Artier. Ind..... add 51 .DO).

Special Six Month Trial Subscription
-$ 10 .00. U,S,IC.nade/Me xico An nu al
Subscrlptlon $20 .00. (Foreig n Subscri p­
tions slig htly higher).

SPEC-COM'"
Amateur Radio Specialized

Communication Journa l
P.O. Box H

l owden, Iowa 52255
(319) 944-7669 (Membm hip Servicesl

RF
TRANSISTORS

FRESH STOCK - NOT SURPLUS
TES TED - FULL Y GUARANTEED

2·30MHl '2V t: s2BV)
PIN Rahng fa Match P,

MRF406 20W S14.50 $32.00
MRF412 80W 18.00 40.00
MRF412A 80W 18.00 40.00
MRF421 l COW 25.00 54 ,00
MRF421C IIOW 21.00 58.00
MRF422" ISOW 38.00 82 .00
MRF426" 2SW 11.00 40.00
MRF426A " 2SW 11.00 40.00
MRF433 13W 14.50 32.00
MRF43S" 150W 42.00 90.00
MRF449 30W 12 ,00 21.00
MRF44 9A 30W 11.00 25.00
MRF4 50 SOW 12.00 27.00
MRF 450A SOW 12.00 27.00
MRF4S3 60W 15.00 33.00
MRF453A 60 W 15.00 33.00
MRF454 80W 16.00 35.00
MRF4S4A 80W 16.00 35,00
MRF4SS 60W 12.00 27.00
MRF4 S5A 60W 12.00 21.00
MRF4 58 80W 18.00 40.00
MRF460 60W 16.50 36.00
MRF4 1S 12W 3,00 9.00
MRF416 3W 2.50 8.00
MRF411 40W 13.00 29.00
MRF419 I SW 10.00 23.00
MRF48 5" 15W 6.00 15.00
MRF492 90W 18.00 39 ,00
SRF2012 15W 15,00 33,00
C0 2545 SOW 24,00 55 ,00

Selected High G~,n ware-eo Ouans ("a,laDle

59.00
59,00

3900

39.00

59.00
6900

29 00

$32,00

T , Of'
MRF 221
MRF222
MRF 224
MRF231
MRF 234
MRF 231
MRF238
MRF2J9
MRF240
MRF 24 5
MRF 24 1
MRF260
MRF264
MRF492
MRF601
MRF621
MRF641
MRF644
MRF646
MRF648
S0 1416
50 1411
2N4421
2NS94S
2N59 46
2N6080
2N60BI
2N60B2
2N60B3
2N6084

VHF TRANS ISTORS
~a"~Q La

15 W SI O.OO
12W 12.00
40W 13.50

3.5w 10 00
25W 15.00

I W 2 ,50
30 W 12.00
30 W 15.00
40W 16.00
80W 25.00
80W 25.00

5W 6.00
30W 13,00
70W 18,00

1.8W 2,60
0 ,5W 9,00
I SW 18 00
2SW 23 .00
40W 24.00
SOW 29.50
80 W 29.50

12 SW 31,00
l W 1,25
4W 10,00

l OW 12.00
4W 6 00

l SW 7.00
2SW 9.00
30 W 9.50
40W 12.00

TMOS FET
MRFI 31 30W S22.50
MRF138 30W 35.00
MRF140 I SOW 92.00
MRF1S0 1S0W 80 .00
MRF112 80W 65 00
MRFI14 125W 88 00

Tecnmcal ASSIs tance G. ClOSS re tevenc­
,nfOl mar,on on CD PT RF SH~ SO P ' , ~

Cal! Engrneenng DeDI (t) ' 9 ' 1.: .: .()12fi

RF Parts Catalog Avaoeore
OEM & Quantity Discounts

Mmlmum O rd er $20 Add $3 50 Sn,pplnQ
WE SHIP SAME DA Y C.O.D.l VISAI MC

ORDERS ONLY: 800·8 54·1927
~\U/~ •:s-'"~/I\~

We specialize i n prototype, one- of r
and small Quan tity runs of PC boards .
We can Cab your PC boar d from came ra­
r eady artwork fo r conside rably less
than the production shops , bu t wi th
profess i onal A_I Quality. If you
dont have ar t wor k we can design i t
for you. Give us a cal l , or wri te!

PROTOTYPE & I -OFF

PC BOARD FAB
SlN G"f: $ IDEO. DOUtll f SIDl D

VII. PL"UD THRU HOLE!>

PROroPIC
(4 15) 8 4 3 - 1326 ""O~"O.".'P. O. BOX 98!l3

BER KELE Y, CA 94709

$184.50 $oF RADIO DESK
Deluxe- Ready to Assemble
Designed wi lh angled rear shell lor your
view in!il co mfo rt and ease of operation.

FINISHES: Walnut o r Teak Sta in . sq
f loor Sp.c . : 39" Wide bV 30" O..p

Add,t,on.llnlOfm.lton on ReQ""sl .

C""" ' . l,4oney OflMlf, . B.an .....""'''c.'d

... at last . . .
your shack organized!

A beautiful piece of tumnuee _ your XYL will love it!

Rad iO equipmenl
fIOl include<:!

and MUle, cna'Qe Accepl&(!
~"o ~v., I.bIe F°8 Cui..., c,ty. (In CoIhl ~dd 6'110 Sa ..... Tax I

FIoo' SPKI 51 w,<!<, by lO '" 0H9 ._DEALER l ....auIRf[S ' ,," VllED _.

5199.50 s-r Amftte'Vt' AQ.CfIO/"",K.1
43$4 KEYSTONE AVEN UE ' CULV ER CITY. CALIF. 90230 - PHONE (213) 831-4610

-----------~---...., *

T--.ty./our hour CLOCK- Up 10 1550 OSC's per
d;sk _ AuloLOO OATE, TIME. BANO, MODE _ File
l!ICan 10< p"MOIlS oontacls during log "nlry _ EDITI
UPDATE OSQlOSL dela at any lime _ FULLY IN·
TEGRATED OXCOWA5 dalabase - P"" l91 options in­
dWlI 050*. DATE RANGE. PREFIX, CAll ENTIRE
LOG. a1phaSORT. oxcc & WAS SurrwNry by BAND
...:l MODE - eornp.t<ble woth .. dI$k beeic ROMs

{'8QUires J2t( . disk O<n.oe. opt. pnnterJ
~OO Lo; p'Oi' $39.00
L.org P'OV'-" . '0DXCCJWAS DATABASE.••.. 129.00
OlCCClWAS DATABASE PI-ogranl only •••••••• 11'.00
~.xi1200· F•. ,-,,1\'3 ~~ lIP!

dtI'&tOO SOFTWARE ' P.O. 80. 101531
Jad<&>rMIIfI. Fl~1 • (9(4) 39&1933

":a'l-:a. III:.. ' . ~• .-
Amateur Radio Logbook Program
For The TRS80C Color Computer
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The Peerless Power Pack
Simplic it y is the key to th is rugged 12-volt, 5-Amp supply.

If you're look ing for qu ick energy, here's the answer.

Ihoma~ f. Nol;m K0 2e
RD 1, Bod09
Wrighhlown NI 08561

O bjective: To design and
and build a sim ple 12­

volt, 5-Amp de power supply
with over-voltage protection
in case of regulator fai lu re.
Here is my solution.

The power transformer is
a Stancor Universal recti fier
transformer, model RT204,
wh ich is rated for 4 Amps of
current when used in a fu ll-

wave bridge circuit; how­
ever, there does not seem to
be any problem using th is
transformer at 5 Amps. The
bridge rec t ifier, VT2oo, is a
single pack age rated at 25
Amps. ( 1 is a he fty filter
capacitor of 89OC> uf. The
lM338 is a 5-Am p adj us t­
able powe r re gulator with
5-Amp output and bu ilt-in
current limiting. R1 is to ad-

just the output f rom 9- 14
volts, Diodes D1 and D2 are
protection diodes to prevent
C2 and (3 from d ischarging
through the regulator during
turn-off of the power supplv.
C4 and (5 are to prevent the
regul ator from osci l lat ing at
a high frequency , R2 is to
maintain a minimum load in
conjunct ion with the LED to
create approximately a 70­
mA load. The minimum load
is needed to prevent the reg­
ulator f rom dropping out of
regulation.

If the regulator should fail,
causing the output voltage

to climb toward the input
voltage of the regul ator. the
12-volt zener diode. Z1 . will
turn on at 144 volts in con­
junct ion with the gate of the
SCR, wh ich will tum the SCR
on. causing the fuse. F2. to
blow, wh ich will remove the
current f rom the regulator,
preventing damage to equrp­
ment used with this power
supply. R6 and C5 are used
as a f ilter to prevent the SCR
from false triggering.

Thi s power supply works
very nicely with my 3O-Watt
KLM amplifier and my tCOM
ModeIIC-2AT.•
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Fig. 1. 12-V-dc {XJwer supply with crowbar protection.
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$149.50

SHIPPING AND HANDUNG
ADD $4.00

.AU. <XJR PRODUCTS MADE IN USA

~

•

• SNR Maximum 2:1, 1,4:1 Average

• Handles 1 I0N input ICAS
• Can be insta lled in a pproxima tely

80 feet of spac e
• Hig her power mode ls a vailable

(conta c t factory)

30•

BARKER a WILLIAMSON
Q.Jolity CommunicatiOn Products Since 1932
At yOUr Distributors wnte ex colt 10 Ca nol Street. Bris101 PA

(215) 788-5581

Model AC 1.8
TheAC 1.8 • 30 Antenna usesonly
80 teet horizontally. and. when
space is limited. can be short­
ened even turther with only
slig ht loss of radiation
efficiency,

Potent Pending

1.8·30 MHz. Continuous Coverage Antenna
for Commercial and Amateur Service---
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What You See Is Where You're At
Tired of guessing your frequency? Resolve your problem

to 100 Hz with this add-on digital display.
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Circuit Description

The circuit uses " l S"-type
TTL integrated c irc u i ts
throughout for low cost and
simplicity. A 7400 se rves as a
l -MHz osc illator, with three
7490 d iv ide-by-ten stages
producing a 1000-Hz c loc k.
This signal feed s a 7493 di-

receivers perform very well
fo r casua l sho rtwave liste n­
ing. However, a ll of these
sha re a common drawback:
the terrib le "s lide-rule dia l: '
which makes it impossible
to resolve the frequen c y
being tuned with any degree
of eccuracv. The add ition of
a digital display to an older
general-coverage receiver
suc h as the Radio Shack DX­
160 makes it a much more
val uab le dev ice fo r many
ham-shack uses, as well as
e n hanc ing no rm a l short­
wave li stening.
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pose the i-f were 455 kHz:
The display described above
wou Id read .5800 w he n
tu ned to 7.1250. Not too use­
fu l, is it? To so lve this pro b­
lem , t he counter circuit
a llows p resetting of ea ch
digit. This way, any i-f can
be accommodated by pro­
gramming the proper offse t
into the display. The result is
a very simple and inexpen­
sive device whic h can easily
be added to ma ny transceiv­
ers a nd recei vers. The o nly
hitch is that the vfo must
tune in the same direction as
the desi red frequency. If the
di rection of your tun ing
knob cha nges from band to
band, I'm sorry. This one's
no t fo r you. Everybody el se ,
read e n!

There must be millions of
inexpensive gene ral-cove r­
age rece ivers out the re with
good se nsitivity, and these

•,

.'•

and UHF, and probably the
most useful of modern fea­
tures, the digita l frequency
displ ay.

l ike ma ny tra nsceive rs,
the Argonaut has a 9-MHz
i-f. Wha tever frequency is
received must be mixed with
the signa l from the vfo to
produce 9.000 MHz . For ex­
ample , when tuned to
7.1250 MHz, the vfo is run­
ning at 16.1250 MHz . It's ev­
ident that all we need he re is
a f o ur -d ig it fr e qu en c y
counter to d isplay .1250 a nd
we can find our way around
the band with 100-Hz accu­
racy. The most significa nt
digits (MSD1 1 and 6, are not
displayed , 5 0 no mental
arithmetic is requi red . After
a ll , we ca n remember what
band we're on!

Unfortunate ly, not a ll in­
termediate frequencies a re
nice ro und num bers. Sup-
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The modern generation
of amateur-radio trans­

ceivers is fascinating, re­
plete with features un ­
d reamed of on ly a few years
ago. Li ke most ham s, I'm
fond of bells a nd wh istles,
bu t ra ther than rush in g out
to buy the la test gadget. J en­
joy studying these features
to learn " how it 's done,"
then incorporating them
into my existing equipment.
The main rig here at
WA8YKN is a Ten-Tee Argo­
naut. Over the years, th is lit­
tle "Q RP" rig has grown a
SClO-Watt amplifier, an inter­
na l CW filte r. a speech com­
pandor. t ransverters for VHF

Thomas M. M iller WA 8t"KN
936 Belmont Avenue
Mansl~ld O H 44906

", .. q;
I ~PUT ,J,

Fig. 1. Power suppl y.

40 73 for Radio Amateurs . Ju ly, 1985

Fig. 2. Input circuit.



Fig. 3. Control logic.
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ulator wa s built using an
l M31 7. The power is sup­
plied to the re g ul a t o r
th rough two paralleled 10­
Ohm , 10-Watt re si st or s
wh ich dissipate about ha lf
of the excess voltage. The
regulator itself is mounted
o n a heat sink o n the rear of
the display. Neithe-r the re­
sistors nor the regula tor gets
too warm, b ut ve nti la t ion
should be provided over the
resistors.

The power supply in the
DX-160 receiver would not
handle any addit ional load,
so for that display the regu­
la tor was fed from the sa me
13.8-vo lt bench supply that
powers t he Argonau t . The
t h re e- d ig it ver si on o n ly
draws 600 mill iamps.

Construction

Nothing is c ritica l in this
ci rcuit, a nd the proto types
were bu ilt on 6 " x 8 " perf­
board a nd wire d point to
po int . 18-ga uge bare-wi re
bu ses were run across the
boa rd f ro m + 5 volt s and
ground. Sockets can be used
if you like. I d idn't use sock­
e ts and had to replace a de­
fective chip the hard way.

Although the circuit looks
complicated, it can be built
in seve ra l simple "blocks."
The powe r supply, c lo ck ,
control logic, and each DCU
can be wired and chec ked

TO ' .. OHACE
,<;, "' ~ 8

TlM£8 AS£,"

Three circu its were built be­
fore the one presented here
was se lected. It gives good
performance with the m ini­
mum parts co unt. When a
TTL gate is fed through a ca­
pacitor, the input tends to
drift high and " lock up." To
prevent this. a 20k pot is con­
nected from the inpu t of the
7400 gate to ground and ad­
jus ted for the desired sensi­
tivity. This is a very broad
ad justment and, once set for
the signa l leve l o f the vfo.
will cove r the high-frequen­
cy spec trum with no further
attentio n.

The d isplay req uires five
vo lts at just under one Amp.
Since the Argonaut has 12 V
dc ava ilab le at the acces­
sory jack, a simple series reg-
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The iour-dign display gives the Argonaut 100-Hz reso lut ion.

If the d isp lay is go ing to
be used on a genera l-cover­
age receiver, it may not be
necessa ry to read to o ne
hundred Hertz. If you don't
need this much a ccura cy,
just o mit the la tch, driver,
and readout for thi s digit.
The 74196 counte r must re­
main to eliminate the " plus
o r minu s o ne dig it " e rro r,
ma intaining the display ac­
curacy.

The input circuit has three
important functions: It pre­
sents a high input impedance
to avo id lo adi ng down t he
vfo, it amplifies and squa res
the waveform for counting,
and it a lso isolates the vfo
from any digita l noise gen­
erated by the display itsel f.

vide-by-twelve stage, whic h
with a few supporting gates
produces the count, latch,
and reset signa ls. The count
window is ten milliseconds
long, giving lQO-Hz resolu­
tion.

Each d e cimal coun t ing
unit {DCU} is made up of
three integrated circu its and
a se ve n-se gme n t LED di s­
play. The heart of the DCU is
the 74196 counte r. Similar to
the 7490, thi s IC is a decade
counte r. However, the 7490
can o nly be reset to zero or
nine, whi le the 74196 can be
pr e set to any n umber b y
placing the binary equiva­
lent on the preset inputs and
pul ling pin 1 low. Small four­
pole DIP switches are used
to se lec t the preset number.
Wi th all fo u r swi t c h e s
closed, the display will read
ze ro . Bin ary A- B-C- D is
weighted 1, 2,4, and 8.To se­
lec t 5, for example, A (1 ) a nd
C (4) would be sw itc h e d
"open."

The o utpu ts o f the
counter go to the la tch, a
7475, where the binary num­
ber is s to red while the
counte r is reset and sta rts
anothe r cou nt cycle . The
latch signa l o n pins 4 and 13
of the 7475 goes high for 1
mill isecond a t t he e nd of
each count window, loadin g
the resulting number from
the counte r to the d isplay. A
Iowan pins 4 a nd 13 freezes
the outputs.

Conve rt ing t he b in ary­
coded number into a seven­
segment fo rmat for d isplay
is handled by the 7447 de­
coder-d river Ie. The seven
outpu ts d rive a com mon­
anode LED di splay through
seve n resistors (330 O hms
each) to li m it t he c u rre nt
thro u gh each se gme n t to
about 15 mill iamps.

Four DCUs are built. The
reset and latch signals go to
all four DCUs in parallel , but
the vfo signa l being counted
only goes to the fi rst count­
er , the o ne disp lay ing t he
hund red -He rtz d ig it . The
"D" o utput (pin 12) of th is
counter drives the input (pin
8) of the next counte r, and
so on.



-- -. --

Inside the three-digit version . The vo ltage regulator is
mounted on the back wall of the cabinet on a sbeet-etumi­
num heat sink. In the center, DIPswitches are preset for 545
kHz. •

The slide-rule dial on the OX·16O is used only to de termine
the frequency to the nearest megahertz. The simple three­
digit display resolves 10 1 kHz.

Tapping into the vto o ut·
put with a l00-pF capacito r
caused only slight pu lling of
the osc illator, and no ill e f­
fects resulted. If your partie­
ular vfo has less output, a
sli ghtly la rge r coupling cap
may be required , Use the
smallest capacitor that will
give enough signal to d rive
the di sp lay. An RCA ja ck
was mounted on the back of
the Argona ut chassis for the
vfo output. Be sure to use
good shie lded cable here ,
and keep It short. Also. If
your rig is tube-type, be sure
the voltage ra ting of the ca­
pa citor is adequate!

1 he timebase can either
be aligned with a frequency
co unte r or by setting a har­
moni c to ze ro-be a t with
wwv

Most vfo's have a fairl y
constant output through the
tun ing range. If yours varies
mu ch , t u ne it to t he fre ­
quency where the output is
we ak est (usua lly the high
end) and adjust the 20k trim­
pot on the input gate until
the display sta rts reading the
"to frequen cy . That ' s a ll
there is to It.

All that's left now is the
i-f o ff se t. If yo u have an
even i-f (like 9.0), just set a ll
the DIP switches closed , If
you have another i-f suc h as
455 kHz, then you must pro­
gram t he off set into the
counte r presets.

let ' s u se the c o m mo n
455-kHz i-f as an example. If

"Sl:G "E ~ T
CO....O/<..~
l ED D'sPLAy
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one-Inch-long 4-40 bolts and
plasti c-tube standoffs . The
enclosure was pa inted and
stick-on rubber fee t were
pla ced on the bottom . A
piece of red tinted plastic
wa s cut slightly la rger than
the opening for the displays
and taped to the inside. I
found schoo l notebook di­
viders in see-through colors
at the loca l K-Mart (39 cents
each) and the red o nes were
perfect.
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In t he inte re st of good
shielding, the frequency dis­
play wa s housed in a box
made of copperclad fiber­
glass ci rcuit-board material,
soldered at a ll seams. RCA
jac ks were used for power
and vfo inpu ts. The o pening
for the LEOs was made with
a Rad io Shack nibbler tool.
which cuts the PCB material
nice ly. The perfboard was
mounted in the enclosure on
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Fig. 4. Counter and display logic.
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out individua lly. A scope is
most useful for checking
proper o pe ra t io n of the
clock and co ntro l ci rcuits.
Also, a digital voltmeter is
handy to set the regula tor
between +4.9 and 5.1 vo lts.

The displays were moun t­
ed at a right angle to the
boa rd. making a low-profile
unit whic h can be placed on
top of the transceiver or re­
ce ive r.



Parts List

IC1, 1C6, 1C8 74LSOO
rC2, IC3. 1C4 74l S90
IC5 74lS93
IC7 74lS1D
1C9- l 2 74lSl96
IC13-16 74LS75
rC17-20 74LS47
4 Common-anode 7-segmenl displays
Resistors
29 330·0hm, 1/4-Wall
3 l CXX).Ohm, l !4-Watt
1 27Q-Ohm, 1I4-Walt
1 4700-0 hm, 1/4·Walt
1 1·M,1 /4-Walt
2 1Q-Ohm, l Q-Wall
Trlmpots
1 20k
1 1k
Capacitors
1 l Q-uF, to-v-ee
1 l 00-uF, 3Q-V-dc
1 3JO.uF, 3D-V-dc
1 SO-pF ceramic trim mer capacitor
1 lM317 voltage reeurator
1 l ·MHz series-resonant crystal
4 a-pore DIP switches
Miscellaneous items: RCA jacks, perfboard, materials lor
enclosure, wire, solder, mounting bolts, etc.
All parts are available from Circuit Specia lists, fnc., PO Box
3047, Scottsdale AZ 85257.

dimensio n. It's now possible
to m ake accurate leggings
of clandest ine " spy" st a­
tions, press-servi ce RTT Y,
m ilitary comm u nicat io ns,
and literally tho usands of
o ther fa sc inat ing signa l s.
Th e DX-160/f requency d is­
play co mbinat ion gives the
type of performance prev i­
ously reserved for receivers
cost ing hundred s of dollars
mo re.

So tr y th e d i g i t a l fr e­
quency readout on your rig.
You don't have to envy the
new kilo buck rigs fo r their
bell s a nd whi stl es! Build
your own.•

It is also possible to build
two more decade counting
units and display the ent ire
f req uency, incl uding th e
m egahertz digits. I d idn't do
this since the original d ial
wa s adequate for that pur­
pose, and the primary goal
was a f req uency display that
provided precise tuning w ith
sim p l i c i t y a nd min imum
cost.

Using the Argonaut with
the f requency d isp lay has
been a joy. RTTY m ailboxes
are a snap to f ind, and it' s
now sim ple to " Q SY up ten"
without getting lost. Sho rt­
wave l isten ing o n the ox­
160 has also taken o n a new

Fig. 5. Contro l timing diagram.
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for using discrete TTl ICs in­
stead o f a sing le-c hi p LSI
co u nt er . TTL s are c heap .
Everyth ing requ ired to bui ld
thi s dig i t a l f req uency dis­
play ca n be o rdered from
Circuit Special ists for under
S35.00 . (Ci rc uit Specialis ts,
lnc.. PO Box 3047, Sco tts­
dale AZ 85257.) A lso, TTL
c o u n t e r s wo rk w e ll t o
aro und 40 M Hz, and m ost
sing le-chi p cou nte rs quit
co ld around 10 M Hz, requ ir­
ing presceling.

A nothe r adva n tage t o
buildin g w it h d i scret e
devices is the ease of modi­
f ication to f it your requi re­
ments. Want l o-Hz o r even
'I-Hz resolut ion? Just add a
f ew m ore di vid e-b y -ten
st ages t o the cl o ck an d
sw itch selec t the resolut ion
you want (be prepared to see
your vfo drift, however). If
you don' t need the i-f offset
feature, you cou ld use 7490s
in place of the 74196 co u nt­
ers. The pinout is d ifferent,
o f course, and the reset sig­
nal will have to be inverted,
but i t w il l be slight ly simpler
and cheaper.

the vto reads out on the d is­
play 455 kHz lower than the
recei ved fr eq uenc y , you
must program 455 k Hz into
the coun ter. Find the D IP
switch for the left-most d igit
(100 k H z ) a n d open the
switch for binary C (pin 3 on
the 74196). On the next digit
(10 kH z), open the sw itches
for bi nary A and C (pins 4
and 3 on the 74196). The next
d igi t is also a 5, so i t also gets
switc hes A and C opened .
The sw itc hes fo r t he hun­
d re d - He r t z digit ar e a l l
closed. The counter w ill now
start each co unt period from
455 kf-t z, in effec t ad ding
that number to the count.

But what if your vfo runs
455 kH z above the incoming
f requency (mo st of t hem
dol? Just sub trac t 455 from
1()(X) and program the result
(545 kHz, in th is case) into
the sw i tc hes as descr ibed
before. The counters w ill ac­
t u a lly be d i sp lay ing o ne
M Hz hi ghe r than the fre­
quency we are tuned to, but
since we don't display the
M Hz d igit , we never notice.

There are several reasons

" When You BUY, Say 73" 73 for Radio Amateurs . July, 1985 43



Allen 1. Wolff K(70
57W Gr,Jnd Vie... Ave.
Sierra Madre CA 91014

There and Back Again
Add band-scanning to your TS-930S for under $20.

TO "' E"ORy
RE C. c c CIN!:

Fig, 1 shows a simple way
of periorming the sca n-re­
ca ll functio n. The top 555
timer (1C1 ) is a pulse genera­
tor that pulls the up-scan
line to ground at a variable
rate, and the second timer
(IC2) will pull the me mo ry­
recall line to ground after a
user-se le cted time . This w ill
reset the radio to a prepro­
grammed frequency, The
problem with this method is
that you e nd up with two
va ria bles, scan speed and re­
se t time . Unless some spe­
cific prese t variable re sistors
o r capacitors were switched
in for both functions simul­
taneously, you wou ld ne ver
know the scan width accu­
rately. Fig. 2 is a circuit to pe r­
fo rm the above, but it was
discarded prior to incorpora­
t ion because of the inco nve­
nience of the two va riables.

Wha t I needed wa s a
me thod to count o r accu-
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Fig. Z. Simp'e scan and reset circuit.

o nd. A 50-Hz pulse rate w ill
advan ce the rad io SOO Hz
per second. With a sim ple
555 timer ch ip, a variable­
spee d scan ra te c a n be
achieved. Eventually, how­
ever, the radio w ill be out of
the ham band a nd will hap­
pily continue a ll the way to
29.999.99 MHz and stop.
Most unsatisfactory!

Since the T5-9305 has
memories and memory re­
ca ll, we can put these fu nc­
tio ns to use. When we push
the memory-recal l butto n,
the rad io will always return
to whatever frequency was
programmed into the mem­
o ry c hanne l selected . If we
use the above and add one
fun ction, a t imer, we e nd up
with a device that w ill pu lse
the radio a long a t a variab le
speed, determine how w ide
the frequency range should
be, and retu rn to a prepro­
grammed frequency.

Ol($l l T'",,.

'.

.unnr
m 1--_ TO su~ "" p,..

rate of knots and nothing
can be heard or unde rstood
as it zips by. Eve n if you
could d isce rn the signals,
the scan would never re set.
It would go up o r down until
it ran out of rad io spectrum
and would stop at ei ther
29,999.99 MHz or 10JOO kHz.

Band scan would be a de­
sirab le feature because you
could monitor preset sec­
tions of a band without hav­
ing to sit in front o f the radio
and twist the knob, You
cou ld monitor the OX por­
tion of 20 me te rs for that
rare one, scan the ne t activi­
ty on 75, or hunt through a
portion of 8 MHz looking
for interest ing signals to pop
up, All this could happen
while you are in another part
of the shac k work ing on a
pro je ct o r writing an a rticle.

It so ha ppens that if you
pulse the up o r down con­
trol line on the T5-9305 m i­
c rophone connector, the ra­
dio will ste p at the sa me rate
as the pulses. Each pu lse
moves the rad io 10 Hz. For
exa mple, if you pulse the up
line at a 2o-Hz rate (pull the
line to gro und), the radio
will advance 200 Hz a sec-

The unit in irs Bud box, top
vew, Fig. 1. Simple scan reset.
44 73 for Radio Amateurs . July. 1985

Ipurchased the new Ken­
wood T5-9305 in Decem­

be r, 1982. It is a f ine radio
and, after some initia l prob­
lems, has performed as ad­
ve rtised Afte r he a ring of the
feature s of the T5-4305 and
playing with one, there was
one fu nction not included in
the T5-9305 that made me
jea lous. That was the scan­
ning feature. O n the T5-4305
you can program memory
c hanne ls band 7 and scan
between them

The existing up-sc an o r
down-scan built into the T5­
9305 is virtually useless. It
starts slowly and af ter 3 se c­
onds speeds up so that it is
use ful o nly on the interna­
tional broadcast o r the AM
broadcast bands where the
bandwidths of the stat ions
are ve ry wide. It goes through
si ngle-sideband signals at a



Fig. 3. M C1 4536B program chart.

,

IS, you may want to remove
it -or just reach in care fully
with a sma ll low-wattage
iron and tack-solder the wire
to the back of the memory­
recall switc h, as above.

With an oh mmete r. c heck
between the unsoldered e nd
of the wire and the case of
the rad io (ground). Verify
that a sho rt is obtained
whe n you press the memorv­
recall button .

Next, snake the wire to
the bottom of th e radio turn
the radio over, and attach
the wire to one of the two
unused contacts on the mi­
cro phone co nnec tor. Tha t is
the extent of the modifica­
tion to the radio.

The circu it is bu ilt in a
sma ll Bud box and placed
ne xt to the radio . Three
wires must be added be­
twee n the m icrophone co n-
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natio nal b roadcast bands
a re between 200 a nd 350
kHz w ide, so 325 kHz is a
good c o m p ro m is e (1 3­
th rough 6O-meter bands).

Now for the bad news.
(The news you suspected
but did no t want to admit)
The radio has to be slightly
modified , To ease the pain,
this mod if ica tion adds o nly
one wire. Unplug th e radio
and re mo ve the top and bot­
tom covers. Keep the radio
right side up and refe r to Fig.
7. If you do not ha ve the au­
tomatic antenna tu ner in­
stalled, you will ea sil y see
whe re you m ust attac h the
extra wire. At point X or Y,
ta ck-sold er a n insu lated
sma ll-gauge w ire. The othe r
end of th e wire must re ac h
the micropho ne connector,
so leave it long. If the anten­
na tuner is installed, as m ine

The unit is at the left front view.

Ot< "'C

Switch Progra m
(Pin Ii)·
910 11t2

o 0 0 0
1 000
o 1 0 0
1 1 0 0
o 0 1 0
1 0 1 0
o 1 1 0
1 1 1 0
00 0 1
1 0 0 1
o 1 0 1
1 1 0 1
o 0 1 1
1 0 1 1
o 1 1 1
1 1 1 1

555 pulses at a user-va riab le
rate and the programmable
timer uses the pulse rate as
its clock. When the t imer
rea ches its pre program med
count, it pu lses a transis to r
sw itc h and pulls the me mo­
ry-recal l line to ground , re­
setting th e seq ue nce . The ra­
d io beeps e ac h time the se­
quence recycles.

A final ci rcuit is shown in
Fig. 5. The components c ho­
sen provide a pulse rate be­
tween 11 a nd 68 Hz. which
re p rese nts a 11G-to-68O-Hz­
per-se cond sca n range . In
other wo rds, the rad io wil l
scan a 4O-k Hz bandwidth in
65 to 370 seconds, de pend­
ing on the sca n-speed sett ing.

To program the sca nne r, a
five-posit ion a-cote switc h
was handy a nd was pressed
into service (Fig. 6), The sca n
w idth s progra m m ed were
10, 20, 40, 80, and 325 kHz.
10 a nd 20 kHz are useful for
looking for a sc hed u le; 40
a nd 80 kHz can be used to
monitor a co m ple te band
se gme nt Ii.e., advanced se c­
tion of 20). Most of the inte r-

Approx.
kH,

5
10
20
40
80
160
325
650
1.300
2.600
5,250
10,500
21 ,000

'"
"~OI'RA ""Aeu

S" 'TCHt' ..rR

~.. J I "
~..

....[Sf T
s . TCH

Count Counted
2 to the Pulses

9 512
10 1024
11 2048
12 4096
13 8192
14 16384
15 32768
16 65536
17 131072
18 262144
19 524288
20 1048576
21 2097152
22 4194304
23 8388678
24 16777216

' 0 =ground; 1=plus 9 volt.

m ulate the pul se s from the
555 pulse genera tor. If a p re­
set number o f pul ses were
counted , the n the sc a n
width at 10 Hz per pu lse
would be de termined inde­
pendently of pulse speed.

The device I c hose was
suggested by Mike WA7ARK
and Steve KE7G. It was the
Motorola MC145368 pro­
gram mable timer. This is a
24-stage ripple binary co unt­
er with the last 16 sta ges se­
lectable by a fou r-bit code.
(From the Motorola CM O S
Data Manual.) It has 24 flip­
fl op stage s and will cou nt
from 20 to 224 pulses and
then trigger, reset, and sta rt
aga in. Essentially it can be
programmed to count from
29 (o r 512) pu lses to 224 (o r
16,777,21 6 ) pulses. Sinc e
eac h pulse re p rese nts 10 Hz
to th e radio, 29 wou ld be
5120 Hz o r a pproximately 5
kHz; 210 would be 10,240
Hz or 10 kHz, e tc. See Fig. 3
f or th e p r o gram a n d
frequency information.

Fig. 4 is the block diagram
of the se le cted design. The

TO UP SCA"
"'~f

e AP.C01011S I~ ~ .

~fS'STOIl . ,,. ..

TO ..[ _ .

" EClc c "'"
.....uSEO .. ,~

0< Moe co ~~

Fig. 4. Block diagram of final c ircuit. Fig. 5. T5-930S scan c ircuit.
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Fig 6. Preprogrammed swirch.

kHz in about 45 seconds. I
haven't missed l ow ell yet,
and 1 do not have to be
near the radio to hear h im
call !

The circ uit is sim ple, and
the only expensive part is
the programmable timer,
which l ists for approxi­
mately $11 .00. •

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

The unit is powered by a
9-V transistor-radio batterv
and, due to the low current
drain, I expect long life.

The complete circu it could
have been bu ilt inside the
radio, under the vox access
door on top of the radio, us­
ing the radio power. This
would have been an exten­
sive modif ication and 1 did
not feel it was necessarv .
This circu it could also be
bu ilt in to a m icrophone
stand .

I have found this modif i­
cat ion most usefu l. For ex­
ample, I keep a weekly sched­
ule with lowell W2HX1 .
We meet around 14.260
MHz, plus o r minus. I set
the scan w idth to 20 kHz,
preprogram the memory
for 14 250, and turn the
scan on. I set the scan
speed to sw eep th rough 20

2522 Paxson Lane
Arcadia CA 91006

$299 de " ve red

TC70·1- -••
•

(8 181 4 47,456 5 m ·t S am'6pm pst.

P.C. ELECTRONICS
Tom W60 RG Maryan n WB6YSS

•
NEW 70 CM ATV TRANCEIVER

ALL YOU NEED IN ONE BOX

• FULL COLOR, SOUND, & LIVE ACTION iu,' li ke broadcas t TV. Gel on l h,s
.,_citlng "mateu' vi<leo _ a. O!.I' a l'ordab'" re~ to go price .

• WHAT IS REQUIREO FOR " COMPLETE OPERATING SYSTE..? The TC1Q. l .
do..ncon-e"e, outp..,. to any TV on ell 3 to. rece'Y'''il.'Connect a g00<l10 em
."len.....nd low Ion coa.o:. Plug in..,y compos, 'e . ideo source you want to
transm it: c.......... VCR, computer. etc . Plug in any low Z dyn"mic m ic Of use
COlOr u ....,. mic 'or Sl.~'d • .5 mHz TV SOU'''S. Connect to 13.8 -.de lor
base. mQ/)I". or pgrlable. See c l\aDt. 20 1985 ..... RRl HlII'I<lbOol< . ThaI'. 'I'

• WHAT CAN YOU DO WITH THE Tell).1 ATV TRAN CEWER? 51>0.. l flt! sllack .
protects. compute< progr halIng.., nome video 'apel repeal Space Shuttle
aud ,o and video" you,.. TVRO, repea' SSTV or RTTY. Wealt>er~'. do
pUDlIC HrvOCe ..11n" su<;h as~~.. ma,att>ona. races, CAP !<earchn~
feK..... , ,lie Ioat goe$ 0tI . OX dep-.nd. on ."lennas and tena"" tYPICally I
1040 mIles. w e 1\10.... yoOeQ CQmCl'fl'lut.., RF "fIN' ..mps lor 20 ($1191or SO
(S l~ * ..IlS pep lor g,e.t.. OX , •

• FEATURES, Srn.III h7.2S·. Pus h to Look (PTl) fIR s *,tchn'll GaAs 'el
Oo*ncon-.ert,,, lunes * "'Ole . 2Q-.ISO mHI ~d. T*o s *itch selected vIdeO &
.....d lO inputs . . RCA phone jKks and 10 pin Color came'" jac k. Xmll VloeO
morntor OlJtpul o.....r 1 * . 11 pep RF OUlput on one Of boO(a<Jcl $15) selec ted
crys tal conlfOl led freoQuencies . UlI 25.~ O. or "2625 mHI.

CAll OR WRITE FOA oo R CATALOG lor more info or * ho is on in yOUf alea We
stock antennas. modules. and e-.ery lh,ng you"'- on "TV .

TERMS: VIN. MC. or etIsh only UPS COOs by pI>one or ""'iI. Checks muSI clear
Dank belore Shlpmen1. Pric e 'ncludes UPS sU"ace snIppIng In conI. USA. omeee
add 3% . T.anam IUn'll eqUIpment sold only to licensed Tecn Class or h ig"'"
amateura. -.enhaDle in 1996 C. II IlooI< Of copy of ~* license ,

AEA • M,TROS • BESCHER • BUTI'ER.''UT CUSHCRAfT
DAIWA • IfYGAIN • PalM • KE1\;WOOO • ~YE • n:~
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ORDER HOUR$
Mon. a Thor. 10-8
Tues. & Wed . 10-6
Fri. & Sal. 10--4
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$.99
11.00

.14

.25

.10

.08

.1.

.1.
1.09

.39

.25

.49
2.19

$17.29

1-800 box;

Part list
Radio Shack
276-1723
Motorola Distributor
AS 276-1603
AS 276-1101
RS 276-1122
AS 271-1321
AS 271 -1335
AS 271-1347
AS 271·211
AS 272-131
AS 272-135
AS 272-1 419
RS 23-553

,~
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Fig. 7. Part of switch unit M .

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

1-MC14536B Motorola
1-2N3904
1- 1N4001
1- 1N914
1-1k resistor, Yo W
2-1Ok, 'I. W
2-1ook, Yo W
1-l-megohm pot
2--01 uF
1- .1uF
2-1 uF
1-9-volt battery

1- 555 timer

P' ~ T Of
,."TC ~ u.. ', U

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

• (412) 733-1555 :::E

KENWOODI T5-9405
• Ill- Hit) A uto A nu-n a Tuner
• s.."'UiCWI A.\t.!}1¥1.iFS • 40 Channel

~1l'mory-LCD Auxi ary Display
• $ WHU LL~'T CA U. r Introd. Price

TEN-TEe CORSAIR-II
• 10.1'\ DUl)' Cycle ' 16 pole IF Fiher
• Dual modI;' J'lioise Blanker ' Audio Filter
• F.asy To Read Yellow LED Display
• One Year warranty • ~Iade in U.s.A.

~w~~~j:~ ~~T~~
• 15-160:\1 ' Lo..... Drive Tuned Input
• S24M U",--eAIJ. for Special Savings

TS9408

~-
r. ('
• •
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ALL MODE MOBILE TELEPHONE INTERFACE
Automatic Vox Phone Patch System

...
• • •
_"J1 L , ;"c · 38 ~ -.a_.,,_ I
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••

OPT IONAL:

D TMF TELEPHONE
TYPE SPEAK ER!
M ICROPHONE

HOTLI NE-D07 is a fully automatic simplex telephone interconnect. Operates through any base tran sceiver with FM-AM­
Squelched SideBand mode. No modifications to the transceiver, just connect to the external speaker, microphone and phone line.
VOX operation both transmit and receive. Selectable tone or rotary dialing, Repeater pickup operational also.

• Programmable access code
• Adjustable VOX both transceiver

and phone line.
• Will not transmit when frequency

is busy, 7 second clear time

• Programmable CW ID
• Adjustable microphone

and line gain
• Microphone jack for

base operation

• 3 or 12 minute timer
• Dial restrict switch
• Ringback (reverse patch)
• Accepts speed dialing
• Operates on 115/220VAC, 12 VDC

NO EXTRAS TO PURCHASE FOR OPERATION, T RANSCEIVER AND PHONE liNE CONNECT TIME 30 MINUTES.
N. C: .G. co.

EXCLUS IVE IM PORT D ISTRI 8UTOR

1275 N. Grove Street
Anaheim, Ca lifornia 92806

NOTE: Price s and specifications subject 10 cbange
without notice or obligation

" When You Buy. Say 73"

MOVING?

Please delete my name from mailing lists sent to other
companies o r organizations.
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Name _

C.W. Communications/Peterborough
73 for Radio Amateurs

P.O. Box 931
Farmingdale, NY 11 737

~ fi" Radio
I J ;\'IIH't'llr..

City State Zip _

Address _

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

------------------------
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f----SUBSCR IBERS-----i

print NEW iJddress here:
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Ex tend my subscription "nt' ddditi"nd l vear fur u nly $1')-'17
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Na me ~ _

City Sta te Zip _

Ad d ress _

Lei us know 8 weeks in adva n ce so that you won't
miss a sing fe issue of 73.
Attach o ld label where indicated and print new ad­
dre ss in space provided. Also include yo u r mailing
tabe l whenever you write co nce rning you r su b­
scri ptio n. II he lps us se rve you promptly. W ri te to :
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H~nd-held rr;lnsceiven
Deluu lIOdels Rea:ular SAU
IC-D2AT lor 2m ..... .• 349.00 289'1
IC-64AT lor 440 MHz 379.00 289'1
Stlndard models Repla, SALE
IC·2A for 2m 239.50 189ft
IC·2AT with TTP... 269.50 199M

IC-]AT 220 MHz, TTP 299,95 239"
IC·4AT 440 MHz. TIP 299.95 239'~

-

Order Toll Free - Use your Credit Card!

HOURS. Mon.thru Fri.9·5:30; Sal 9-3
Milwaukee WATS line: 1-800-558-6411 answered
evenings until 8:00 pm Monday tlltu Tllursday.
Pteaee use WATS lines tor Ordering
use Regular lines lor oilier Into and Service dept.

Accessories fo r Deluxe models Reeular
BP·7 425mahll 32 V Nicad Pak • use BC·35 67.50
Bp·8 BOOmah/8.4V Nicad Pak · use BC·35... 62.50
BC·35 Drop in desk charger tor- all batteries 69.00
BC-60 G-position gang charger, alt betts SALE ]59.95
BC-16U Wall chuger lor BP7IBP8 •........... 10.00
LC-ll VinJlc.ase _ _ 17.95
LC-14 Vinyl use lor Db lISing BP·718 ..•....• 17.95
LC-D2AT Inther case lor Db rnOOeIs wlBP·7/8 39.95
......ccesscees lor bof.h models Rer;ullr
BP-2 425malll72V Nicad Pak - use BC35.... 39.50
BP-3 htra Std. 250 mah/8.4V Nicad Pak .... 29.50
BP-4 Alkaline battery case ......... ......•.... .. 12.50
BP-5 425mah/ 10,8V Nicad Pak . use BC35 49.50
CA-2 Telescoping 2m antenna 10.00
CA-5 5/8· wave telescoping2mantenna 18.95
FA-2 Edra 2m l1exible antenna 10.00
CP-l Cig.lighter plug/cord lor BP3 or Olx.... 9.50
DC-l DCoperation pak lor standard models 17.50
lC-2AT Leather case tor standard models. 34.95
RB-l Vinyl w.terllroot radio bag 30.00
HH-SS Handheld shoulder strap 14.95
HI·9 Speaker micropllone 34.50
HSI0 Boom microphone/headset .............. 19.50

H5- 10SA VOl unit lor H$--10 & Deluxe only 19.50
H5-1OSB PIT unit lor H$--IO 19.50

IL-l 2m 2.3w in/ lOw out amplifier SALE 79.95
S$-]21 Commspec 32·tone enroder 29.95

5hortW.ilve rKeiver Rer;ular SALE
R·7lA 100 kHz·3D Mill dilflal retl!lVl!l" $799.00659"

RC-ll Wireless remote controller. .. 59.95 49t1

FL-]2 500 Hz CW filler.. . ... . .. .. .. 59.50
FL-63 250 Hz CW filter (lsllF} . .. .. 48.50
FL-4-4A ssehlter (2nd IF} .... •. •. .. 159.00 144"
EX-257 FM unit .. .. ........... . .. .. 38.00
EX-]IO Voice synthesizer ..... ••. .. 39.95
CR-64 High stabi lity oscillator rta l 56.00
SP-3 External speaker. .. ...... .. .. 49.50
CIt: -70 (EI -299) 12V DC option.. .. . 9.95
IB-12 Mobile mount .. .. . .. . .. .. .. 19.50

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

for iust 1.00 extra.
Common eccessones lor 2nNH and 4nVH
P5-25 Inlernal power supply lor (AJ ••• 99.00 89ft

PS-]5 Internal power supply for (H) 160.00 144"
P5-15 External power supply •... _. ... 149.00 1]4"
CF-I Cooling Ian for PS-15 ... _........ 45.00

EX-I" Adaptor tor PS·15/CF·1 6.50
SI-6 Desk micrOllllone 39.00
EX·3l0 Voice syillesizer .•.•.•.• 39.95
TS·32 CommSpec encode/decoder. .. . 59.95

UT-15 Encoder/decoder interface. . . 1250
UT-15S UT·15S w/T$·32 installed .. .. . 79.95
VHF/UHF mobile multi-modes
IC-290H 25w2mSSB/FMIcvr.ITPmic 549.00 4791\

IC-490A IOw4J0.440 SSB/FM/LWlcvf 649.00 5791\

VHF/UHF/ 1.2 GHz FM Relu lar SALE
IC·27A Compact 25w2mFM wmp mic 369,00 ] 191\

IC-27H Compact 45w 2mFMwmp mit 409,00 ]5911

IC-37A Compact25w220 FM. ITP mit 449,00 29911

IC-47A Compact 25w 440 FM, ITP mic 469,00 419"
UT-16/EX·]18 VOIce synthesizer ... 29.95

IC-] 200A 25'111 2m/440 MHz FMICY! 549,00 419"
IC-l20 1.12 GHz FM transceiver 499.00 449"

.L-12 lOw amplifier 339.00 299'1
6m pomble Rer;ular SA LE
IC-505 3/10. 6m port SSB/CW m-r 449,00 ]99"

BP-I0 Internal Niud battery pack 79.50
Bp·15 AC charger 12.50
£1·248 FM un it 49.50
LC-IO teamer case 34,95
SP-4 Remote sJ)l!a ker 24.95

Opr;ons - conrinued Replar SALE
Cf.l Cooling tan tor PS-15 .....•.•. 45.00

[1-310 VOICe synth lor 751 . R-7lA 39.95
SP-] Edernal base statIOn sJ)l!aker. .. . 49.50
Speaker/Pllone patch · slll!Cify radio 139.00 129'1
BC-lOA Memory back·up ...•.......•. 8.50
EX-2 Relay bol With maner.. 34,00
AT· lOO lOOw 8·band automabcanlluner 349,00 ]14' \
AT·5QO 500w 9·band automatK:anttuner 449,00 ]99' \
AH-I Sband mobile antenna w/ tuner 289,00 259' \
PS-30 Systems Ills e/ccro. s.pm Illug 259,95 234'\

ope Optional cord. specity 2or4.pin 5.50 •
GC-4 World clock. (Closeout!) 99,95 79' \
HF linear amplifier Relular SALE
IC·2KL w/ps 160-15m solid state amp 1795.00 1299
VHF/UHF base multi-modes Rq:ular SALE
IC-S5ID 80 Watt6m transceiver 699,00 599'1

[1-106 FM opbon .•. _ 125.00 1Ift1
IlC--lOA Memory back·up. ... .... . .. 8.50
51-2 Electret desk microptlone .... 39,00

IC-21lA 25'111 2m FMISSB/ CW Icvr. .. 699.00 569'1
AG-lO Internal preamlllifier* 56,95

IC-27lH 100. 2m FM/SSB/CW xcvr 899,00 759'1
AG-25 Masl mounted preamplitier· 84.95

IC-47lA 25w4J0.450SS8ICWIFM xcYJ 799.00 699'1
AG· I Mast moun ted preamplifier" 89.00

IC-47lH 75w 430-450 SSB/CW/FM xcYJ 1099.00 96911

AG·35 Mast mounted preamplifier" 84.95

Hi Equipment Rfl ll l., SALE
IC-735 xcvrISW feVf Imic .. . .. ... . ... 849.00 749' 1

PS·55 Power supply ..... .. .. .. . ... TBA
,I,T-120 Automatic antenna tuner .•. TSA
n ·32 500 Hz CW liller. .. .. ... .. ... 59.50
[1-243 Electronic keyer unit.... ... 50.00

IC·7l 0 8-band 200w PEP xcvr w/ mic 829.00 569'1
FL-30 SSB fitter (passband luning) 59.50
FL-44A SSB filter 12nd 1F) 159.00 lU"
fL-4S 500 Hz CW Iilter . . . . . . . . . . . . . 59.SO
£l·t9S Ma rker unit . .. .. .. .. .. .. .. . 39.00
E1·2{lZ LDA Inteffle!; 13012KUAH-l 27.50
£H03 ISO Hz CW audio filtl!t' •.... 39.00
£1-205 Iranseeter sWltchlnl unit 29.00
$1-5 a'pin electret desk micropllone 39.00
HI·IO Sanmnlmobilemicrophone 39.50
IB-S Mobile moun!.. . .. .. .. .. ... . . 19.50

IC·720A g·band mrl.1·3D MHz levrl 349.oo 799"
n·l2 500 HzCW hltel. . .. .. ... .... 59.50
FL·J.4 5.2 kHz AM lilter .••••.•..... 49.50
S" ·5 a·pinelectret deskmcrcctcne 39.00
18-5 Mobile moun!... .. .. .. .. . .. .. 19.50

IC-745 9·band XCVI w/.1 ·30 Mllz rcvr 999.00779"
PS-35 Internal power supply.. .. .. . 160.00 144tS

EI -241 Marker unit.. 20.00
EX-242 FMunit.. .. .. .•..... 39.00
EI-243 Electronic keyer unit.. .• .•. 50.00
fL-45 500 Hz CN filtef Ust IF} .• .•. 59.50
fL-S4 270 Hz CN lilter nst IF} .•.• . 47.50
fL-52A 500 Hz CW Iilter (2nd IF} 96.50 19ft
H-5]A 250 Hz CW Iiller (2nd IF} 96.50 19"
H-4.4A SSB filter (200 IF}... ...... . 159.00 144'1
HI-I0 Sc.1nning mobil! microphone 39.50
SI-6 Desk mitroptlone ..•.•.•.• .•. 39.00
HI-12 Edra lind mitrfJPllone.. .. . 39.50
I B-12 Mobil! moun!... . .. .. .. .. .. . 19.50

•IC-751 9·band Icvrl. l ·30 MHz rcvr 1399.00 lt99
PS-35 Internal power supply .. ..... 160.00 144"
FL-32 500 Hz CW lilter tlst IF) .. ._. 59.50
H-6] 250 Hz CW liltef Ust IF} ._ ._ . 48.50
fL-52A 500 Hz CW liltef (2nd IF}. _. 96.50 19ft
H-5]A 250 Hz CW IllIef (2nd IF} ._. 96.50 19ft
H-]] AM filter .•.•.•. ... .. .•._ _. 31.50
H-70 2.8 Kllz wide SSB !Iller 46.50
HI-12 Extra hand micrfJPlKlne _. 39.50
SI -6 Desk microphone _ _. 39.00
CRoW High stability reeerce l ta l 56.00
&10 Ertemar frequency controller 35.00
IB·II Mobi le mount. ... .. ..... ... . 19.50

Options: 720/730/745/751 Repl, r SALE
PS-1 5 20Aexternal po wer suPllly 149.00 1341S

EX·l44 Adalltor lor CF·l /ps·15 6.50

In WIsconsIn (o u ls /de MllwlIukee Melro Area)
1-800-242-5195Order 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

ORLANDO. Fla. 32803 CLEARWATER. Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO. illinois 60630
621 Common.ulth Ave. 1898 Drew Street 1072 N. Rancho Dme ER ICKSON COMMUNICATIONS

Phone (305) 894 ·3238 Pllone (8131 461·4267 Phone (702) 647·311 4 5456 N, Milwaukee Awnut
Fla. WATS 1·800·432·9424 No te.State WATS HI! tn.State WATS PIIane (3 121631-5181

?Iu~rsl~.e 1·800-327-1917 No Nationwide WATS ~:~~Idd: 1-800-634-6227 ~~,~~~: 1-800-621-5802

WICKLtFFL Ohio 44092
28940 Euchd Avenue

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

~"'d. 1-800-321-3594.."
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~~~~B~g~!
For a Limited time!

Purc hase a TR-2600A

(
shown) at our normal
ow Sale Pri ce and

receive an extra PB-26
battery - FREE!

or
PurchaseaTH-21A/AT
or TH-41A/AT at our
normal l ow Sale Price
and receive an extra
PB-21 battery- FREE!

. Call for Sale Prices

KENWOOD Receivers
Limited Time Special Prices

now being offered on
R-Ue R-600 e R-1000 e R-2000 •

Call for Prices!

n~~
TheFREE· MA-4000 is adual-band. zm/ zc-cmmobile
antenna only, wi th duplexer (no mount), Use LARSEN
PO-K Roof mt, $20.00; PO-TLM Trunk-tip mt, $20.18

or PO-MM Magnetic mount, $19.63

KENWOOD TS·430S HF TRANSCEIVER
For a limited time . pu rchase a TS·430S at our normal
LowSalePriceand receivethe opt ional FM-430FMunit
FREE!.TheFM·430 provides HFFMtransmit/receive on
bands where authorized .. CALL for Sale Price.

KENWOOD TM-401A 440 MHz FM Xcvr
Ultra compact' Covers 440·449.975 MHz in 25 kHz
steps, 12W out. Ga As FEr RF amplifier, dual digital
VfO'S, 5 memories plus "com" channel w/ back-up.
Priority alert scan, memory and programmable band
scan, Yellow LED display, LED S/RF meter, Ext spkr,
16·key TTP UP/ON mic, mobile ml. 5~·w · l ~"h ·

Hi"d, 2.8Ibs. list $39991 . • CLOSEOUT $299 95

In Wisconsin (outside Mllwauk.. Metro Area)
1·800·242-5195

WICKLIFfE, Ohio 44092
28940 Euclid Avenue

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

~~::;d'1-BOO-321-3594

Order 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
ORLANDO, Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, illinois 60630
621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS

Phone (305) 894-3238 Phone (813) 461·4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue
Fla. WAYS 1-800-432-9424 No te-State WAYS No In-State WATS Phone (312) 631-5181

~~tr~~~e 1.800.327.1917 No Nationwide WArs ~:~~1ae 1·800·634·6227 15 min, from O'Harel

Clip out this handy Coupon and Mail Today!

GO:'AMATEURELE~R~;C SUPPLY;
I 4828 W. Fond du lac Avenue I

Milwaukee, WI 53216

II am interested in the following new KENWOOD equipment: I
I I
I I
I III have the following to Trade : (What's your Deal?) I
I I
I IIRush me your quote -I understand that Iam un der no obligation. I

Name

I IIAddress I
ICity/State Zip - I---------_ ....

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

Contact AES®
for all of your

KENWOOD needs!
* low Prices *Large Stocks * Fast Service* Top Trades * Toll Free Ordering line

* AES" Ships Coast to Coast
HOURS: Mon. thru Fri. 9-5:30; Sat 9-3

USE
YOUR

C~:~6T r::~ii!)!
Note: Our TOll FREE Ordering line 1-800-558-0411
is answered until 8 pm CST Monday (hru Thursday.

" When You Buy, Say 73 " 73 for Radio Amateurs • Ju ly, 1985 49



Sieve K<ll l WB1WIK
24 Louis Drive
Budd L<lke NJ07818

Home-Brew the Blockbuster
Ina heroic effort, WB2WIK has crea ted the ultimate 6-meter amplifier.

Its single 4-1000A delivers over 2 kW w ith only 20 Watts in.
The power supply alone weighs 120 pounds.

When this monster talks, people listen !

()

•
-

Photo A. The sj),-meter Blockbuster.

Phoro B. Power supply, bottom view.
50 73 for Radio Amateurs · J uly, 1985

A lthough I emov rag­
chewing, OX-chasing,

co ntesting, sate llite work,
and just about every con­
ceivable aspect of ama te ur
radio, the act ivi ty I enjoy
most of a ll is home-brewing,
espec ia lly ho me-bre wi ng
with a purpose . This article
describes a reasona bl y am­
bitious effort which was pre­
cipitated by a very distinct
purpose: I wanted to be­
come more competit ive in
VHF contests, espec ially on
the 50-MHz band where a
few more dB cou ld add mul ­
tipliers via meteor sca tte r
when band conditions a re
less than perfect. I ca ll the
result my " Blockbuste r"

I had been using a rather
modest kilowatt amplifier
on s ix mete rs, a single
4CX350A at about 600 Watts
PEP output, and I wanted to
QRO right to the lega l limit
of 1.5 kW PEP out. While
this is only about a 4-d B in­
c rease in signa l, I reasoned
that it would be the most im­
portant 4 dB of a ll, e special­
ly in contests where scatte r­
mode co m m unica t io n is
ve ry important for added

multipliers. I toyed with the
idea of using such exotic
tubes as 8877s, 4CX1500s, or
possibly the ne w Eimac
3CXBOO, but dismissed these
as too expensive or, in the
case of the 8877, too hard to
drive. I rea lly wanted a le­
gal-limit amp wh ich could
be driven with todav's solid­
sta te mu ltimode rigs (pe r­
haps 20 Watts PEP ou tput)
and wh ich used an inexpen­
s iv e, obta in ab le tu be .
Hmmm _ wha t a bout the
old, re liable 4·1 (XX)A'

For the un initia ted, the
4-1(XX)A is a workhorse tet­
rode that has been around
forever a nd is usa ble to 110
MHz despite its overwhel m­
ing stature (about nine inch­
es tall. f ive inches in diame­
te r). The plate d issipation
rating is 1000 Watts and the
tube can be operated in grid­
drive n class AB] service at
we ll ove r the lega l power
limi t wi th o n ly 20 W a tts
drive . Not only tha t, the real
cha rm of the 4-1000A is its
ava ila b il ity a t reasonable
cost. This is a ve ry popular
broadcast-serv ice tube and
" pull s," wh ich sti ll w ill deliv-

,
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is so stiff it requires no add i­
tional e lectronic regu lation.
I used a mu lti-winding trans­
fo rmer obtained from Fair
Radio Sa les. The zoo-von
ce nte r- ta p ped seco nda ry
drives a full-wave (ce nter­
tap) rectifier c irc uit fol ­
lowed by a 7o-uF filter and a
20k-Qhm bleede r and deliv­
e rs almost exactv 500 volts
of low-ripple de. The scree n
transforme r ce nte r- ta p is
a lso re lay-switched to en­
sure that the plate supply is
on before the sc ree n supply.
Catastrophic results a re like­
lv otherwise.

The power supply a lso
conta ins the grid-bias sup­
ply, which delivers two out­
put voltages: - 165 V dc for
sta ndby and - 60 V de. ad­
justable plus or minus 20%,
for operating. I de rive the
bias from a full-wave bridge
rectifier d riven by a 6.3-V fil­
ament tra nsfo rmer which is
wired back-to-beck across a
6 .3-V-ac w ind ing o f the
sc re e n t ransformer. The

".
"'"

Fig. 1. Power supply.

are 6Q(X) volts center-tapped
at BOO mA CCS, and It weighs
about fi fty pounds. Careful
shopping at flea markets
might possibly turn up some­
thing similarly rated for less
money.

I run the plate supply as a
full -wave center-tap using
two 7S<»volt. 2-Amp recti­
fier stacks and 16 uF of fil­
tering (4 each, 4 uF at 4 kv).
The high-vo ltage capac ito rs
are la rge bu t weren 't expe n­
sive -obtai ned fro m Fa ir
Radio Sales (li ma , Ohio) via
ma il o rder. The plate-supply
bleeder is a bank of five 3Ok·
Ohm, 3O-Watt wire-wound
ceramic resistors mounted
on ceramic sta ndoffs . The
plate transformer, needless
to say, is supplied by a
"stiff" 23O-volt-ac line and
the pri mary is du al-fused
(each side of the 23O-volt
line) with 2o-Amp slow-blow
fuses and switc hed with a
25-Amp DPST relay.

The sc reen supply deliv­
ers 500 V de at 100 rnA and

73 {or Radio Amateurs • July, 1985 51
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W2HWG who did much of
the al uminum punching, riv­
eting, a nd weldi ng on this
project.)

Afte r the power supply
was completed, I added
more 3/4" a lum inum angle
stock between the rear of
the chassis and the back
side of the panel to add sup­
port and also to give me a
place to grab when attempt­
ing to lift th is turkey! My
supply we ighs 120 pounds,
but possibly yours ca n be
somewhat lighter if you
choose less bulky com­
ponents.

Because I know the 4­
1000A is both voltage- and
curre nt-hungry, I designed
the plate supply to deliver
4Q(X) volts at one Ampere.
This may sound like overkill ,
and ma ybe it is, bu t I wan t­
ed this thing to last through
a lot of contests. I bought a
Hypersil t ransformer from
the Peter W. Dahl Company
(EI Paso, Texas) for some­
thing ove r $200. Its ratings

e t 1500 Watts PEP output.
are offered at flea markets
for about $50 to $100. a far
c ry from the price tag on a n
6877.

My desire to operate the
pro ject amplifie r in grid­
dr iven ra ther than ground­
ed-grid service was the re­
sult of careful investiga tion
of the parametric trade-offs.
A grou nded-grid 4-1 000A.
ce rta inly an easie r amp to
build, requ ires ove r 100
Watts drive and might del iv­
er 1500 Watts PEP output.
while a grid-driven c ircu it,
obv ious ly more complex,
on ly requires 20 Watts d rive
and sho uld deliver 2000
Watts PEP output easily!

Not one to flaunt all th is
power, especially in a na ­
tional magazine probabl y
read by FCC sta ffers. ['II just
sa y th at I rea soned a
2-kW + amplifier shou ld
rea lly sound goo d and
should last a long time when
run at the reduced legal
limit of 1500 Watts.

J built the power supply
first. This is a matter of per­
so na l preferenc e , bu t r
strongly recommend that
anyone attempting th is proj ­
ect fo llow my lead and tack­
le the powe r supply right
off, The power supply is go-­
ing to be very heavy and a
mighty pain in the neck to
assemble largel y because of
its muscle-building bulk,
and if you don 't finish this
half of the job at the start,
you might never get to it.

My power supply is ac­
tua lly three powe r supplies
bui lt on a single chassis
measuring 17" x 13" x 4"
and then bolted to a 12" x
19" rack panel . The alumi­
num chassis has perforated
side walls to enhance air c ir­
c u la tion beneath, and it
wouldn't have been strong
enough to support all the
transfo rme rs and ca pac itors
if I hadn't fi rst given it addi­
tional support by means of
some 3/4" a luminum a ngle
stock riveted unde r the
whole length and ha lf the
width - see Photo B. {My
thanks to WA2VUN and

•



Photo C. Power supply, top view. Photo D. Power supply, front view.

ply is on before the sc ree n
supply. This is a good safety
measure because tetrodes
get ve ry excited about hav­
ing screen voltage before
plate voltage (it destroys the
sc reen).

My supply has a built-in
plate voltmeter (0-1-mA-dc
meter d riven by a se ries­
multiplier st ring of five one­
megohm resisto rs) wh ich
reads 0-5(0) volts dc . This is
a useful sca le since the key­
up voltage is 4500 V (ke y­
down is about 41 00 V) The
supply also contai ns shunts
fo r pl ate-cu rren t, sc reen-cu r­
ren t, and grid-current meters
which are moun ted on the
pane l of the rf de ck. These
are a ll indicated on the sche­
matic d iagra m fo r the power
supply (Fig. 1).

I also have a " ke yed" 117­
v-ee output line com ing
from the power supply to
the rf deck to run the deck­
contained blower, filament
transformer, and pilot lamp.
The power supply conta ins
two pilot lamps (ac on and
HV on) plus several fuse as­
sem blies . All ac inputs, ac
outputs, and dc outputs are
bypassed with suita ble ce­
ram ic ca pacitors as indicat­
ed on the schematic. The 4­
kV plate-supply ou tput is
bypassed with 7.5-kV "doo r­
kno b" capacitors since not
many other types will with­
stand this kind of voltage
continuo usly.

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

A' OUT
eon
" OOw ,

'T' oo,
do"

o t he r se co nd a ry of t he
sc reen transformer (I to ld
you th is was a multi-func­
t ion unitl). The ripple and
regulation of this supply is
un important since its only
load is a re lay coi l. I use the
plate-t ransformer pr ima ry to
d rive the screen relay, thus
ensuring that the plate sup-

The high-vo lta ge (plate)
transformer is switc hed (as
mentioned) by a la rge re lay
whose coil is driven by a lit­
tle 12-volt-dc power supply
built into the system for just
this purpose: I made th is
12·V-dc supply by voltage­
doubling a 5-V-ac winding
which happened to be an-
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11 7-volt-ac d rive to the
br idge yie lds - 165-V-dc
output, filtered by a 100-uF.
25O-V ca pacito r. The bleed­
e r-resistor-stnng values were
c hose n to make a voltage di­
vide r which sets the adjust­
able operating bias in the
range required for a 4-10C()A
in class AB2,
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Photo F. Rf deck, topirear view.

the 4-1CXJOA adds to the op­
e rating temperature of the
transformer. I used a fila­
ment transformer from Amp
Supply Company (Tw ins­
burg, Ohio), type X7.5-21,
which cost about $50. I also
obtained seve ral other com­
ponents, like some 7500-V
doorknob capacitors, panel
meters, etc., from Amp Sup­
ply. Since the 4-1lXXlA fila­
ment dra in is very high, the
wiring must be kept short
an d the conductor siz e
large. I used #12 insulated
wire routed di rectly to the
tube socket.

The in p u t-c ircuit a nd
plate rf-choke designs were
borrowed originally from an
A RRL H an d boo k a rticle
written a round a 4CX1lXXlA
a mplifie r for six meters;
however, both ite ms re­
quired mod ifica tion for use
with the 4-1000A. The 4·
1lXXlA and 4CX1 lXXlA. while
very different tubes, have
simila r input capaci tance
and I rea soned tha t the
H and boo k c ircu it wou ld
work. It d idn't, and I modi­
fied both the tunin g capaci­
tance and the grid-load resis­
tance to accommodate the
4 -1000A ch ara cte risti c s .
These revisions a re noted in
the rf-deck schematic d ia­
gram (Fig. 2). Havin g built
othe r VHF hig h-powered
amplif iers, I already knew
something about plate rf
chokes and the Handbook
design, using a t v-diameter
'l e fl o n I form , lo o ke d
good. It worked, but flamed
out afte r a few hours of op-
e rat ing time . I rewound the
plate rf choke using #20
enamel wire on the same
Teflon form and so far this
choke has lasted. It is likely
that the combination of very
high rf voltage across the
choke the considerable de
curre~t through the choke,
and its very high ambient
temperature (the result of its
being located close to the
4-1 000A enve lope) caused
the dem ise of the original
com ponent -which was
wound with #24 wire .

The input circuit. shown
in both photos and figures ,

73101 Radio Amateurs · J uly, 1985 53
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The blower I se lected was a
Dayton 2C781 (Photos E and
Fl. but any simila r or la rger
blower will work. The ob­
ject, obviously, is to force a
Jot of air through the tube
base and a round the enve­
lope. The more air, the bet­
te r! I a lso used a large (1-3/8"
diame ter) finned a luminum­
plate cap on the tube to
he lp reduce plate-sea l tem­
perature .

Since the rf dec k chassis
must be pressurized, use
one with solid, not perforat­
ed, walls. Also, be sure to
sea l any c rac ks or holes with
RTV ca ulking compound to
help maximize pressunza­
tion of the under-chassis.

My rf dec k has the fila­
ment transformer mounted
atop the chass is between
the blowe r and the tube. It
might be wiser to mou nt the
tran sformer be low the chas­
sis, as the heat radiated by

Photo E. Rf deck, top view.
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While chassis size for the
rf deck is certa inly not c riti
cal , the deck must be fai rly
large simply because the
4-1lXXlA is so darned big! My
chassis measures 10" x 17"
x 4" but could be slightly
smaller if the blower were
mounted tota lly outboard. I
used an Eimac SK-510 sock­
et, but this shouldn't be cnt­
ca l, as any air-system soc ket
will work fine. These socke ts
do not conta in any specia l
screen-bypass capacitor and
are of simple const ruc tion
and low cost. Wh il e Hmac
and othe rs recommend the
use of a glass chimney for
the 4-10(JOA, I didn 't use
One. Instead, I pun ched 24
5!16"---d ia meter holes in a c ir­
cle patte rn a round the out­
side of the soc ket rim (see
Photos Eand F) and fo rced a
lot of air through the socket
and these holes, thus creat­
ing a considerab le draft
a long the tube enve lope.

leered ca refull y - I used a
#12-4 cable. A smaller cable
wi ll have too much IR drop.
Remember, this is a 4000-­
Watt power supply! I run
the switched ac and a ll low­
voltage dc lines through a
12-conductor cable to a
Cinc h- jones-type power con­
nector which mates with an­
othe r connector fi tted to a
similar cable coming from
the rf deck. The HV output
line is made of 2O-kV anode
cable fi tted with a ma le Mil­
len-type high-voltage con­
nector at each end

The completed power
supply is not a table-top unit
by any means, but it is quite
compact for Its capability
and is attractive enough.
The commercial look is Im­
parted by careful construc­
tion and good overall work­
manship. Wire dress, espe­
cially at the 4-kV level , is
very important! All pla te­
supply secondary wiring is
2G-kV insulated anode wire.

The rf dec k is stra ightfo r­
ward. I designed the plate
tank c ircuit for a Q of about
16. A lower Q is not po ssible
with the 4-1000A at SO MHl
because of the lube 's high
plate capac itance. The tank
circuit, a conventiona l pi
network, uses e Jenn ings
vacuum-variable input-tun­
ing capacitor, type CCS·SS,
a coi l made of lh " copper
tubing (3 turns, 1 v.. " inside
diameter, 3lh " long) and a
200-pF a ir-spaced variable­
output capacitor made by E.
F. Joh nson (type 167-1 2). The
Jen nings plate-tun ing capac­
itor is rated at 7500 volts,
and this is a recommended
unit. tt has high Q and wry
low minimum capacitance,
whic h is required at this fre­
quency. If a Jennings urut
cannot be found at reason­
able cost, I'd recommend a
Millefl"-type 15011 neutraliz­
ing capacitor with 2 % " ­
diameter plates as a second
choice. The object he re is
high Q and very low mint­
mum C in order to obtain a
reasonable overall Q . An or­
dinary ai r-spaced va riable
multi-plate capacitor won't
work.



away from the tube to e n­
sure a plen tiful supply of
cool intake air. While an
o utboa rd bl ower would
solve th is problem, I intend­
ed the deck to be as se lf­
contained as possible with­
o ut occupying too much
de pt h o n the operati ng
bench; I mounted the blow­
e r o n the rt-deck chassis and
ducted the a ir intake to the
ca binet side wall us ing an el­
bow made of 3" (i ns ide d i­
amete r) PVC tubing.

My first attempt at put­
ting this monster on the air
revealed a few weak links,
some of which I discussed
earl ier. One weak point not
yet mentioned is the ground­
ing strap which connected
the rotor of the plate-load­
ing (o u tput) c a pac ito r to
chass is ground . t had built
this st ra p of RG-B/U braid
which was so lde red to a
rotor lug on the 200-pF ca­
pac itor and bolted to the
c hassis. After a few minutes
of key-dow n operation at
about one kilowatt output.
the so lder bonding the braid
to the roto r lug melted, dis­
c o nne c t ing thi s ground
point and throwing the tank
circuit out of resonance. Ap­
parently there are so me re al
hefty circula ting tank cur­
re nts in this a mplifie r {par­
t ia lly due to its high QJ a nd
so lde r was no t going to do
this job!

Add ing a parallel ground
path, using some .031"thick
alumi num-sheet material ,
bolted, not solde red, be­
tween the capac itor rotor
connection point and the
chassis so lved this problem.
t bent so me shee t a lum inum
to make a bracket-like as­
sembly and punched it to
accommodate the load-ca­
pacitor shaft bushing (which
is e lectrica lly common to
the rotor) and then bolted
this assembly to co nnec t the
capacitor roto r to the rf­
deck chassis. This seems to
have permanently so lve d
the ground-braid overheat­
ing problem.

At this point, I was able to
d rive the Blockbuster to a
good, sol id 1500 Watts rf

•

- - '

pu nc hed in th e ca bi net
above the 4-1000A to al low
free escapement o f the cool­
ing a ir which is fo rced past
the tube. This hole should
be at least f ive inches in d i­
ameter and centered direct­
ly Over the tube. The ventila­
tion hole should be covered
with window-screen materi­
al or the like to aid in sh ie ld­
ing. This amplifier is bound
to c reate a TVI pro blem, es­
pecia lly in areas with Chan­
nel 2 service, whether it is
well sh ielded or not, but
proper shielding combined
with good powe r-s upply de­
coupling and an outboard
low-pass fil ter in the an ten­
na feedline should at least
help reduce TV I to a man­
ageable level.

When bui lding the rf-deck
cove r, be sure to allow an
adequate a ir-flow path for
the blower intake as well a s
the exhaust. Mine is ducted
from the side of the cabinet

•
"

•

Photo G. Rf deck , bottom view.

•

j,
••. ,.;

••

cente rs arou nd a si ng le
TSQ.12 fe rrite toroid trans­
former. I obtained both this
toroid form a nd a supply of
ferromagnetic beads for de­
coupling pu rposes fro m
Amidon Associates (No rth
Hollywood, California), who
are very nice people to work
with and offe red me over­
night delivery at rea sonable
cost

The plate-bloc king capac­
nor is actua lly two paral­
leled SOO-p F, 2D-kV door­
kno b units made by Sprague
and purchased at a local
flea market. The 2Q-kV rat­
ing is unnecessary, but I'd
s t ro ng ly recommend the
doorknob design; other types
of ca pac ito rs just can' t han­
dle a ll the rf current

The output-circu it config­
uration a nd mo untin g is
st ra ightfo rwa rd as pictured
in Photo F. The Jennings vac­
uum capaci to r mounts on
th ree aluminum spacers d i­
rec tly to the front panel.
whi le the tank Ind uctor and
loadmg capacitor mount on
ceramic spacers to the chas­
sis. Interconnections between
a ll plate-c ircu it components
a re made w ith copper bra id
taken from high-quality RG-
8/U coaxia l c able. The con- it up a hit with a pai r of 31;4 "
nection from plate ta nk to pan el meters, a m ei er
the rf-output co nnec to r, a switc h, and a red pilot-lam p
type-N receptac le, is made a ssembl y to indica te the
wit h high-q ua lity RC-8/U "o n" status of the remote
routed as far away from the power supply. The right­
tube envelope as possible to hand meter reads 0-10 mA
avoid overheating. After all , dc for grid c u rre n t and
with th is amplif ier at maxi- 0-100 rnA dc for sc reen cur­
mum output. the rf voltage rent and is switched with the
ac ross the SOOhm output toggle sw itc h mounted di­
c ab le is about 450 volts rectlv below the meter. The
peak when the output load le ft -hand meter moni tors
sw r is 1:1 a nd can become plate cu rrent and reads 0-1
considera b ly higher at e le- Ampere de . My initia l test­
vated vswr. The output cu r- ing of the amplif ier was per­
rent is a lso high in this lega l- formed sans rf-deck cabinet
limit am plif ier: About 6.5 (although the bottom cove r
Amperes rms w ill be con- plate for the chass is mu st be
ducted in the output cable. in p lace ) and I originally in­
Needless to say, RG-58/U - tended to look for an old
even in very short le ngths - 7SA2 cabinet o r something
is not re co m me nded! to mount the rack panel to

I used knobs from a n old and create an enclosu re.
Heathkit $B220 for the plate WA2VUN fabricated the
tune and load controls. The cabinet shown in his we ld ing
front panel of the rl dec k shop, however, and it is
would look a bit boring with qu ite functiona l.
just two kno bs, so I fan cied A large hole must be
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ceeds the plate d iss ipat ion
rat ing o f t he 4-1000A - and
th is will undoubtedly sho rt­
en operating life-and (2) it
is il legal.

Th is is the poin t where au­
thors of amplifier articles
sta r t w ea v ing ta le s of
" st ro ngest signa l o n the
band" reports received. Not
to c hange f ifty years o f con­
vention. I' ll report th at my
local contest cl ub, SCO RE
(the Socie ty of Contest Op­
erators and Radio Experi­
m enters). using the callsign
K2XR from Western New
York, used the Blockbluster
on six meters d uring o ur o p­
eration in the AR Rl June
V HF QSO Party (1984) and
\..·e never had to call any­
body twice ! W e did indeed
receive many " strongest sig­
nal on the band" reports and
did not receive a single re­
port of splattering, distor­
tio n. or any sim ilar ly dis­
cou raging words. W e used
an IC-5510 exc iter and a
pair o f r-element KlM yagi
antennas at sixty feet, thus
developing about 54 kilo­
w att s effe ctive rad iated
power (tak ing teediine loss
into co ns idera t ion). With
this setup, w e w orked nu­
merous m eteor-scatter con­
tac ts with a very high level
of success Eureka ! My goal.
stated in the very fi rst para­
graph of this article, was
ach ieved.

I might mention that o nce
you've built the power sup­
ply fo r the Block buste r. it
becomes the f oundatio n on
w hich to buil d va rious o ther
h igh-powered rf decks. My
next project probabl y will
be a legal-l imit 160--m eter
m onoband am p using an­
o ther 4-1000A. The supp ly
described in this article is
super. Reasonably sm all and
affordable, it delivers al l
necessary o perat ing v olt­
ages for a wide variety of
high-powered tri ode s o r
tet rodes.

Thanks to KT2B for the ex­
cellent pho tograph ic w ork
and, as mentioned ea rl ier, to
W A 2VUN and W2HWG tor
sheet-m etal fabrication.

$20
$15 surplus
$1 00 new
S5 surplus

$5.95 new
59¢ each new
$54.74 each new
$10 each surplus
$1 .51 each
25¢ each
25C each
BQq: each

$3.29 each

20¢ each

89¢ each

Home-brew $1
$1 .95

$12.95 new
$5.95 new
$6.95 new

Home-brew $5

$1 .59
$ 1.79

$5.95 (surplus)

$230 new

$6.95 new

Home-brew $1

power, I was able to drive
the Blockbuster to co nsider­
ably beyond legal output
power. Even at 1 .8 kW CCS
out put, the 4-1000A draw s
no grid c urren t at all and t he
pla te color is a bright but en­
tirely reasonable shade o f
red. I don't recommend run­
ning this power level for two
very good reasons: (1) It ex- CU on six! .
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Dayton PIN 2C781 or equiv.
ITIfJennings PIN GC8-55 or equiv,

E. F_Johnson PIN 167-12 or equiv.
All-Star Products PIN APC-5814 or
equrv.
Centralab PIN 0030-1 02 or equtv.
Semtech PIN SCHS7500 or equlv.

semtecn PIN 1N5620 or equiv.
Bussmann MOL.20 or equtv.
Bussmann MDL.5 or equiv,
Bussmann AGC118 or equiv.

Amphenol PIN 82-97 or equlv.

Amphenol PIN 83-1A or equtv.

J. W. Miller PIN 4606 or equtv.

PAD PIN 70YO or equtv.
P&B PIN KA5AG or equiv.
P&B PIN KAllDG or ecurv.

Cutler-Hammer PIN 7580K7 or equtv.
Cut ler-Hammer PIN 7591K6 or equiv.

Stancor PIN P6466 or equtv.

Fair Aadio PIN T52960 or eqcrv,

W atts output 10 W a tt s
d rive y ields 600 Watts out­
put. etc. My own six-meter
exciter achieves o nly about
25 W atts peak o utput. so m y
stat ion is held down to t he
legal-limit power level by
virtue o f drive limitations.

Using WA2VUN' s ICO M
IC-5510, whic h can develop
about 80 W atts peak output

Plate-load capacitor
Input-tune capacitor

Screen-bypass capacitor
HV rectifier assembly

gectltter, 1000 plv, 1 A
Primary line fuse
SCreenlbiasJblow8f fuse
SCreen center-tee fuse
Af output receptacle, Type
N, Mil type UG·58AIU
Keying receptacle, RCA
phono type
Af input receptacle, UHF
type, Mil type SD-239
Plate tank coil, 3 tums 1/4"
copper tubi ng wound on a
1-3.'4" form (which is then
removed), 3·1/4" long
2.5-uH, 'l -Amp choke
36 turns It20 enameled
wire on l"<Iiameter
Teflon™ rod
DPST or DPDT relay (plale
supply primary), 2O-Amp,
230-V·ac contac t ratings
SPST or SPDT relay
SPDT or DPDT relay
SPST or SPDT toggle
swi tch
DPDT toggle swi tch
HV (plate) trans former, 230
V ac: 6000 V ac center­
tapped, discussed In text.
Multipurpose transformer,
120 V ac: 700 V ac center­
tapped, 6.3 V ac and 5 V
ac
Filament transformer
(used for bias), 120 V ac:
6.3 V ac @ 2 Amps
Af input transformer
(toroid), 2 turns N24 enam­
eled wire primary, 10 tums
N24 enameled wire secoo­
dary, wound on a T·5-12
core. Observe winding
polarity.

Parts Ust

Note: Unless otherwise speci fied, all resistors are 1/2 Watt, 10°/. ; all capacitors of less than 1 uF
are disc ceramic, 1000verts. Many values are nol critical and may be substituted, as discussed in
tile text. Other key components are discussed In the text.

Bll Centri fugal "equtrrel-caae"
blower
Plate-tuning capacitorCl

C2
C3

C4- C7
Dl, D2

D3-Dl1
Fl , F2
F3
F'
Jl

AFC1
AFC2

L1

J3

J2

AYI

AY2
AY3
sr, S2

53
T1

T2

T3

T'

o utput in to my 5(}()hm Bird
oil-cooled dummy load. The
exciter power required for
legal-l im it output is only 25
Watts, yie lding an am plifier
power gain of 60. Th is amp li­
f ier is very linear, so the 60: 1
power gain remains nearl y
co nstan t over a wide range
of d riving powers; e.g., 20
Watts drive y ields 1 200



ht'ft Fwitman W 7RXV

2&:18 West Rancho Drive
PhoenIX AZ 85Ql 7

Broken Ox Blues
The grid-dip oscillator is a stellar performer,
but missing coils can mean big headaches.
Avoid frustrations by winding your own.

Fig. 2. An improved se tup allows more distance between gdo
and tank, giving improved accurac y. External indica tor is free
from the gelo 's internal spurious responses.
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formation that I got consist­
ed of instructions on how to
use a lathe .

Well , the o rigina l coils did
have a tendency to work
themse lves loose at Inop­
portune tunes. so why not
try a "new and improved '
coil system? The photos
show what happe ned.

Plastic 35mm film cans
and the now common F con­
nectors seemed like a good
combination . Many ama­
teurs play with photogrephv
or know someone who does
That can give an in stant sup­
ply of coil form s, forms
which "mac hine" with little
effort The F connec tors
cost a bit more than the
forms, but many times they
can be sa lvaged from old
equipment

The higber-frequencv coils
up to over 200 MHz need li t­
t le e ffo rt to construc t. A
pie ce of braz ing rod about
three inches long formed in­
to a hairpin loop gives the
highest frequency range and
is self-supporting The other
tw o se lf-suppo rt ing coil s
ta ke the osci llator down to
about 20 MHz. The lowe r-

teur still had to "cut and try"
as the price kept the instru­
ment ou t of his reach. De..
s p ite so me limit ation s,
the ubiqu itous Heathkit!
GD-l and Its successors have
helped amateurs tune count­
less transmitters, receivers.
a nd filters.

Regrettabl y, the coils get
broken , the manufacturer
can't supply parts for thf>
early models, and the meter

then gets shelved or even
d iscarded.

Well, one of those d is­
carded un its fell into my
outstretc hed hands and I
couldn't walt to fire it up I
took it a part to cement the
knob back together and see
if the tube was still in place .
A Quick check with a ran­
dom-length piece of wire in
the coil socket proved that
the tube had survived in
good condition . A litt le
clean ing up had the gdo
ready for ac tion. Then I
fou nd out why someone had
tossed it out No one could
supply coil s o r form s. [
though t su re ly so meo ne
wou ld know whe re I cou ld
get a set of coils. The best in-

~
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reasonable price in the early
1950s. While the lab models
he lped scie nt ists f ind the
resonant freque ncy of tuned
circuits, the average arne-
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A lt ho ugh the grid-dip
oscillato r ha s been

aro und the laborato ry for a
long time, Heath introduced
it to the general public at a



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

frequency coils take a bit
more effort but a re worth it.
You can make overlapping
ranges down below 200 kHz,
although I stopped a round
250 kHz as I have another
osc illator for that range .

Drill the center of the
form for the connector but
don't put it in yet. Punch a
couple of holes nea r the top
of the form and thread one
end of the wire into it. l ea ve
two to three inches of wire
in side the fo rm. Wind on the
number of turns that the ta­
ble or your intu ition sug­
gests and punch a couple of
holes for the other end of
the wire. Put a washer and
mounting nut on one wire,
then poke it through the
center mounting hole . So l­
der it to the center of the F
connector. Push the F con­
nector up into the mounting
hole and fasten the nut to it

Make a ho le in the bot­
tom of the coil form and run
the other wire out to the
connector. If you solder d i­
rectly to the fitting rathe r
than using a solder lug. be
sure to scrape the plating off
first so that you can make a
quick, solid connection with
a hot iron . That keeps the
plastic co il form from
melting.

The low-freq uency coils
below about 2 MHz need a
center tap which has to go
to ground. I simply brought
out a long flexible lead from
the coi l and le t it float (note

Pho to C). Scramble-wi nd
these coils in o rder to get
the most inductance with
the least distri buted capaci­
tance. That will give the
widest possib le frequency
c ha nge with the nominal 70­
pF tuning capacitor. As the
photo shows, even the low­
est coil that I wound gives a
5O--kHz range .

I found it helpful to write
the measured frequency on
the coi l. Since I had access
to an l CR meter, I put the in­
ductance on the coil too.
That is usefu l when using
the coils as reference in­
ductors.

I used an old rod antenna
fo r the coil that covers the
upper half of the broadcast
band. That one pu ts out a
good, ho t signal.

As Photos D a nd E show,
the gdo itself needs very lit­
tle modification. Start by re­
moving the cover and the
two screws that hold the coi l
soc ket in place . Ca refully
unso lder the three soc ket
leads. Re move the soc ket
and ta ke it apart. It has two
pieces of bakelite sandwich­
ing the connections. Re­
move the bottom la ye r and
the connections. Rea m the
top section out so tha t it will
hold the F connecto r, Insert
a was her o r fla ttened piece
of large-ga uge wire under
the nut on the bottom of the
assembly. Tighten it down.
Solder a stra p o r another
piece of flattened wire to

the cente r conductor. Align
the two connections with
the a reas on the va riab le ca­
pac itor where the origina l
connections were, and so l­
der them in place. Excessive
heat may damage the veri-

able cap, so use enough
heat to get the job done
quickl y. Put the two mount­
ing screws back in place.

You may want to put a
sma ll bolt through the top
cover for grounding the ce n-

Photo B. Some of the H F and VHF coils (going up to over
200 M Hz).

Photo C Some of the LF coils, The antenna-rod coil gives
high output bur takes innovative engineering to mount the F
connector.
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l .
Photo D. Interior view showing connection detail. Phoro E. Close-up showing assembly detail.

•• A V. • wide copper strap aboul '/2 " long formed into a loop will get the oscillator up to 250
MHz, but the oscillator may drop out around its low end, 100 MHz.

Inductance measurements are not available on some co ils.

A high-impedance voltmeter
or an osci l loscope work
well. The capacitance they
add can usually be compen­
sated for once you have the
ball-park measurement.

A germanium diode and a
low-range voltmeter or mA
meter can come close to du­
plicat ing actual c ircuit con­
ditions and give very good
resu lts. Again, the tank and
the dipper may be separated
by a moderate distance and
still give eesv-to-see. sharp,
tun ing peaks. A 1N34A or
1N82 works well up to 200
MHz and above. A 0-1 -mA
meter or your voltmeter's
lower range serves as the
d iode load and the in ­
dicator. I would shy away
from digital meters because
the time they take to sam ple
and give a change in the
readout could let you tune
past the peak, unl ess you
tune very slowly. Addition­
ally, due to thei r high-input
impedance, they would need
about a 10,(xx}'()hm resistor
shunted across the input ter­
minals to provide a more or
less proper load for the
diode.

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

Even if you don't have an
older instrument waiting for
a new set of coils, you can
use these techniques with
the more modern models for
easier, faster tweaking.•

Scramble
Wind

Yes
Yes
Yes
Yes
Yes
Single layer
Single layer
Single layer
Single layer
Single layer
Single layer

tank are placed near each
other, The osc il lator fre­
quency is varied until the
meter gives a strong ind ica­
tion, usually a dip. Then the
tank is moved farther away
and the operation is re­
peated, The dip wil l be
sharper and, therefore, the
frequency measurement w ill
be a bit more accurate .

Many times you can get a
better tun ing indication that
is free from the gdo's inter­
nal spurious response by us­
ing the setup shown in Fig. 2.
An external inst rumen t tells
you when the gdo and the
tank are tuned to each other.

Center
Tep
Y.,
Yes
Y.,
Y.,
Y.,
Yes
No
No
No
No
No

COi l TABLE

ta nks dug ou t of the spare­
parts box.

Although the photos don't
show it, you can get an
adapter that screws into the
soc ket and gives you the
convenience of plug-in coils.
The few ph that it adds
show up mostly on the high­
er f requencies, It does save
a lo t of time whi le running
down a tuned circu it.

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

Tuning Inductance Wire Size Number
Range· · Awg It 01 Turns

244-300 kHz 6.3 mH 32 l ots'
344-530 kHz 2.44 mH 32 l ots'
508-900 kHz 32 Lots"
640-1200 kHz 750 " H 32 l ots'
965-1750 kHz 318"H 32 Lots '
1_1 -2.6 MHz 322 "H 32 Full form
1.7-5 MHz 115 ,..H 26 Full form
2.8-7.7 MHz 39,..H 26 37
4.4-12 MHz 181o'H 22 26
10-26 MHz 22 8
26-70 MHz 22 11
80-205 MHz Brazing rod Hairpin loop

•As a starting point for the low-frequency coils, wind one with 100 turns with center tap and
tack it together. Then measure the frequency and go tram there. Twice the number of turns
will give about lour times the inductance and about one hal f the frequency.

The 26-7Q-MHz coil is wound on a 'I• • diameter form. It is next to the 2()(}MHz hairpin loop
in Photo B.

ter tap on the I F coils. While
you have the gdo apa rt a nd
if the knob is st ill in one
piece. you may want to put
a new scale on the tuning in­
dicator. If you need only a
few ranges, they should fit.
If you use many overlapping
ranges like ' did, then a log­
ging scale (say 1-20) wou ld
be good. Of course for more
tha n bal l-park measu re­
ments a counter will pick up
some of the signal and give
you direct readout. When
you finish the calibration.
put the cover back on and
you are ready to pre-tune
networks or measure stray

58 73 fo r Radio Amateurs · July, 1985



th& ~ication
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University Microfilms Inlernational

300 North z ....tl Road 16 Bedford Row
Dept PR Depl P R
Ann Arbo. , M I 48106 londo n, WC , A .EJ
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EGBERT J(+
RTTY· CW - XFER

for the Apple II, 11+ , lie
Transmit & Receive w ith Software Only

NO TU REQUIRED
The Egbert 1[+ has RnV/CW/ XFER
on tne same dIsk' and features: spli t
sc reen ope ration, type ahead bu ffer, se­
lectable mark, space. shill and speed
change modes and speeds Irom menu.
ma;rbo ~ with select ive call and sa ve to
disk. ProviSions for up to 9 can ned
messages on each data disk. and much
more

FOR MORE INFO.Q AQ RDER,CALL OR
WRITE:

W.H. NAIL COMPANY
275 l odgeview Drive
Oroville. Ca 95965

M/C 19161589·2043 VISA

Ellbe rl JI -+ =69 95 ,neludes progra m. bac~ up &
documen tatoon USA Res lde 'lts add S<' 50 lor
s hip p ing All o lhe ,s add $6 0 0 Ca Re s add6o"
sa les la .

INCLUDE CALL SIGN WITH ORDER!

Hi Pro LB·VHF·UHF Repeaters
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I
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ASK ABOUT OUR NEW COMPUTER
CONTROL SYSTEM. AND MI CROCONTROL
AUTO PATCH, AND REPEATER KITS.
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Call (305) 893·3924

RGBU·2(l'I . Pl ·259 ea and
RG2uU d bl s,l . e' sh",ld. ~o"rn
8ElDEN c..z in 1(10 It- roll '

RG!;8U~1 . Sl1.95
Gf1;IUr>d;ng slrap. "'."Y dul~ lubo'" braid
3116 in. hnnotd C"PJ* . lOCIit-
318 in. IInf18d CDP..-' 3DcIfl.

CO NNECTORS MADE IN USA
"'monenot PI ~9
Pl·2'!>9 Te!lo"''Sot....
PI. m pusn-on adaO'e' shell
Pl 259.!. SO 239
Double Ma 'e ConneCIO,
PL- 258 Doub le Fe male Connec lo,
I It palc h COld wiRCA l y O~ plug s eao h end
Reduce' UG- I 15 0' 176
UG 255,Pl25910 BNCI
Elbow lM3591
F59 A!TV I ~PeI

UG 21Q1U Amo" e not T~Pe N Ma '.. too RGB
BNC UGB8C!U male
3116 or"" M,~ e PluQ 10 ' COIlons e lC
UG 21J BNC '0 Pl259

FREE CATALOG
COD add 52.oo- Fl"'. Res . • dd S% Sal.. Tax

NEMAL ELECTRONICS
, rv '/ 1, COAXIAL CABLE SALE

" , 'J . .. /- ;1",,'C . '''' ~'NW .:/_
~ ~oiS' . N /_

. ' , . ~O. ~'" ~'\ ;;.

2;<"'(\\~geC~~ <;,~~e~\~~ :Z
'7Jvy1,'~ h . <;,'(\\9 .. .'.'......

-'tv /V'~N ',
POLYETHYlENE DIELECTRIC

~ mfl spec 96% Shield. .U.cltt .
RG2t 3 nonconlillTl' .... I'"o 9':> % SI>eoId mt' "Pf:!(: 36cttt.
FIG 114JU m,1 SDe<=_ 96% stl,eld lOCI'll.
FIGI lU96% s h'eld. 7S-o/lm mil SDe<= 2!>cJII.
RG8U 96 % se nero. m ,l spec s 29.9511oo n. or 31~1.
RGl'>AIU double sh.eld . 7~onm 25c11l.
RG58AU sUa nd ed m,1 spec 12e/11.
RG'i6 m,1spec 96 '", s",,,ld I Ie/It

l OW l OSS FO toI DiElECTRIC
RGaX95",stloel<1 Sl• .95llODlI. or 17c/fl.
~ 10% Coppe< bta'd._ _.. ..... .9clft.
RG8U 80 ,," sn,eld lkt1l.
RG58U BO '/. s",eld 01Ci11.
RG58U 9':> '", sh ield . IOCIIt.
RG59U 100·,-, !o" sh' eld. TV lype 1GC111,
RGBU 91·,-, sh ield I 1 ga_leQ u,~ Belden 82141 31e/fl.
Hea~y Duly Ralo<Cable 2·16 oa. 6-16 ga 36C1fl.
Rolor ea""" Scan 2 18 ga. 6-22 g a I!kIII. Orde.s ur>der S3D 00 add $2 DO

Connectors - shipping 10% add'l, 53.00 m inimum

Ca ble-S hipping 53.00 per 100 It.

12240 NE 14th Ave., Dept. 73 , No. Miami, Fl 33161

MODEL
$O.1(1OF
S42t.95..,'"'"'

(813) 885-3996

SYNTHESIZED
SIGNAL GENERATOR

cue COMIIUJoIICATlOtfS.
Sol79JelDcr!. r~ Fl3J61~

MADE IN
USA

196-23 J am aica "'"e ., Ho llis . NY 11 423
Phone' (118)468-2120 Mon.-Tr.ura.

• f ilS....oell'lC* t*·SSB"~
•~ lunar! I'QO;ll 10 acTrvaTe
• 19'CI" SIaliC. AllISoe iIO'l<l ''''''0I1yneS
• Onio~ s."td1 only-no OO,.,slmeNs'
• Connects 10 ecce leadS and 9112 \IOC
• fUlly assemb led a na lested $99 95
• O:wnpjeIe " Ih COIT'(lIer>ensro'e manual
· Used_flcu",..CIIII IJId m*lar,-

• Cove<s 100 101 Hz to 199.999 MHz in 1 kHz steps with
Ihu~t\eeI d ia l · Accu.ac~ . 1_ 1 part P&f 10 mil·
lion al alllreQuenc_ . Inlernal FM adjusti-bIe from
0 10 100 kHZ at a 1 kHz •."., • Exlernal FM ,,.put ec­
cept' fones 0< YOice . S(lurs aOO noise.,' .....st 6D dB
below c.,,,i,,, • Ou tput adjustable from 5-5(X) mV at
~ Ottms . Ope,.,tes on 12 Vdc @ 'I, Amp ' ... . a ila ble
for Immediale dell.ery • $~ 29_ 95 dell.a,ed • Add-on
accesSOfies a.el 'a ble 10 e xtend treq ra nge , .,dd infi·
nite resolu tiOn. "'M, and a precision 120 d B allenua·
to<• call 0< wrile IOf del.,ill • PfKlr>e in you. Of"'" IOf
fut COD shipmenl.

VANGUARD LABS
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ARTER'N'BUY
Indl~ (noncommercial) ,25c per WOld
Com......cl al . .. . . .. .. . . . . • . .. . . . . .. .. .. . . . . .. .. . . • . • • • • . • •. 6Ot per wOfd

P,epeymeol by c heck Of money order Is requ ired wllh YOO' ed . No discoonts or
commissions ars a"all abl e, Please ma ke yo ur pa ymeotto 13. Ral ee lor mulUple
In"",lIona _Ofe ..ailable on ' eq uest

AlMwtllllng mullt perfillin to ....... ,eu' rildio products Of eeMcee. No special
layou" 01 PO'i1ionll iII'e PO'slblll. All ild'oertlaing copy must be llubmi ll llCl
1ypew<;l1 en (doubIe-llpaced) and mullt inclUOll lull ,,-me and address. Copy
limlled 10 100 WOld s.lIIluimum. Counl only WOIete In le .1. Add,ess. f'M.

73 caenct "Elf ily adY1lflilling claimll and canno l be held ,espons ible IOf cl a ims
msde by the ad\/fltllll8' , Lieblilly will be limited 10 ma king any neeessa ry ccrrec­
lions in Ihe next a,," lIable Issue .

Copy must be ,ec8l'llld in PfltetbOfough by tile 5t h of the lleC:Ond month
p<ecedl"ll the COWW date .

Mak. check. payable 10 7J MilgUi". and send to: Ron Kenyon, AdYet!i. i"ll
[)epa" meAt. 7J Maga.zine. 80 Pine SI,_, PetetbOfough NH 03458.

MOBILE IGNITION SHIELDING. F,ee litef.·
tu,e. Estes Enginee,ing. 930 Ma, ine D, I\/fI.
Port Angeles WA 96362. BNIlOO6

NEW HAM·SWL SOCIETY IOf uMy of

thougnl & lea,ning . Open 10 all. Ma ny top­
ics. a "''''ds . f, oe ad space In peri odical,
socief y net , museum pa,ticlpation. Shack
pies & a S La we lcome. W, lle , s needed
SASE 'Of info to RC$W. 32 Applegat e .
BeN'ungt on VT 05201 . BNB197

HAM RADIO REPAIR. lube th,ouot> llOIld
st.I.., Roberl Hall Electronic., PO Bo.
6363. San Fraoclsco CA 9. 128; (408~729·

8200 BNB219

QSLS to order. Vanety 01 s lyl.., colors.
ca.d Slock. W.BPO 0SLa, PO Dra_ OX.
Co<doYl SC 29039, BNB260

wh. n lhe squelch b,ea ks , the scan SlOpS!
Adjustsble 'esume sca n del.y. No mod ifl·
cat ions ' Kit 525. assembled 135. J ABCO.
Rl Box 386, Ale.a ndril lN 4«101. BNB275

copy SATElUTE PHOTOOIlAPHS. weath­

er m. ps, and p,ess on QU' milila ry-llu,plu.
facs imile 'IICOfders. RecOfde rs .re solid·
erete. dual·llpeed. and 'u lly a utom. t lc .
CalalOg iIIva ilable . Atlanl ic Sa les. 3730
Nauh l~ A\/fl., Btooltlyn NY 11224; (7t6)­
372.Q3ol9. BNB280

snn SUPER SAVINGS on e iec tronic
pa ris. com pone nls , s upp lies, and comput.
er . cceellOf les. Fr"" 4O-pa"" cat.log 'or
SASE. Get on 00' mailing tillt. BCD Elec·
Iro. PO Bo. 8301 19. Richa.dson TX 75063;
1214)-680.1102. BNB289

' 01 I, ,,,, inlormatiOn ~age. C1ilton J .
T~ W85KCQ. 6319 Eloet.II Trace. Ale . ·
and,la LA 71301, BNB319

CX7 REPAIRS. Ma,k Mandelke rn, 2315
Derby St .• Ba,k a la y CA 94705; (415)­
S49..Q210. BNB320

OJ( AOVENTUR E on MonISMl t. only S25C)"

woek. Deta ils : CIIod Ha" is Vf'2ML Bo.
4881-7, S.nt. Rosa CA 95402. BNB321

WANTED: old lubes. s pea kers. amplifl....
by Western Elecl, ie. FICA, Cunningham.
D. Fo , ,,,, t . Mc lnt o . h . Ma , . nll. O ..ad .
Allec. J BL Tannoy. Ma ury. 11122 Atwel l.
Housto n TX 77096 ; (7 13)·726-4343.
BNB323

IMRA- lnternaUonal Mission Rildio Ano­
(ialion. Fony count, ies. 800 member•.
A..i.l. minionaries _ ith ~Uipmer1t

lOaned. _day ...... 14280 MHz. 2:00­
3:00 pm Eas tem. B, OII>« Berna,d F,ey . 1
Pryer M. tIOI Road , lilrc hmonl NY 10538

""'"
FREE: 100 OSLa .."tn lir.t 0f0Itt. 5ampI..
SOt. Gazebo Press. At. 4 Bo. 4146, lilPl.l.
MD 20646. BNB327

ELECTRON TUBES: recei , Ing, lransm it­
tln g, mic,owa"e, . . • 11 typell a"allabla,
l.lI'lil& In\lflf'ltOf)' m.....ns nexl.o. y llhlpmenl
in most callflll. Daily Elecl,oniC• • PO eo.
5028. Compton CA 110224; 1213)-77.·1255.

" 8330

WANTED; rad ios, tubes ...&-1939 lor my
collecl!on. How. rd Slons. HCR-3, Bo.
418, D""r RI....' MN 56636. BNB332

llt).METER MOBILE. FlllhIIf T5-25 with si .­
\lOtI iIItlemalOf. OIf_ . KB-tEVY. 216 Lon­
oon om., KiSlllmtnM FL 32741 . BNB333

COMMODORE AuthOriZed semee Cenler.
24-11'. $(INa. WA2AJO. 303 S . Vermonl
A"e .• Royal Oak MI 48Oll7; (313)039903990.
BNB337

START COPY ING CW THE U SY WAY!
LNm to copy ecce Iika 1l'1oi pros! GaIn (In­

I~' o;onfldenCe quiCkly! Ea.y·lo-leam
WOfoj.<ecognilion sys lem IOf tl>o !\am who
al ready knows lhe coele. 14-<lay money­
back gu a ra ni"", Orde , the a SO·Tre lne , '"
Code Cou, . e. Send 514.95 + 52.00 Ship­
ping and hand ~ing fiN residenls add $0.851
to AVC Innowalions.. Irw;., Dept 7C. PO Bo.
2(1.191 . Ind,anapolis IN 46.220. BNB338

REP LACE RUSTED ANTENNA BOLT S
with s ta inless s teel. Small quant itie s , f'ee
c.talog. Elwlc k. Dept. 546. 230 WOQds
lilne. Somerdale NJ 0EI083, BNB339

C.... Vle-20. Tl·991. A, rs-rcco. TS·2068
.aftw..e. FMII catalOg, Tum YOO' pro­
g,.ms Into Profil$. WDlG IY, Stl\le'a Solt·
w. ,e Source. 9922 H",wic h , Creslwood
M0 63126-2318. BNB3-40

DlQITAL AlITOMATIC DISPLAYS IOf FT·
101s. T5-52OlI. Collins. SWilll. and a ll cte­
ers. $I . 11.1. digils in • 5· _ ide by 1'/0" high
a nd e" deep melal cabinet Send $1.00 IOf
information, Or. nd Systams. Dept A. PO
Bo. 3377. Blai ne WA 96230. Canadians
VE7LB. BNB341

COMPUTERIZE YOUR IC·72Il. II:ey Doard
1'lIQl>IIfICY enlry. 64 memories, sc.nnlng
(Ireq ueocy, memory, and mode). and many
mere fealu res ! ReqUire . no interface , just
cabl.-dl'ecllons ioc luded , FOf Comma­
dOle 64. Callsette 514.75. dillil $18,75, ppd

Cables II so availab le . Da, Id Oli"e'
W9OOK., At. 2, Bo. 75A. $heo1in MN 56676.
BNB342

THE Oll"ERS MAGAZINE. Up-to-dale , In·
formali\lll. Inleres ling . Compiled a nd een­
ed by GUll B,ownl"ll W4BPD. DXCC Honor
Aoll Cer!ihc.le ... . $end lor " .. sample
and subscription inlormahon to<lolly . PO

Dr.wer OX. CotdoY. SC 29039 BNB261

COCO OWNERS- Free llOflwa,e a nd Nlfd·
ware brocnur•. CoCoNuls , POB 9866, San
JOSfI CA 9515T-otl66. BNB265

CASH PAID 101 traffi<:/Spee<,l ,ilda, equip­
..--1. Write Of ca ll: Bti.n R blerman. PO
Bo. 8 1.1 . No tll'l',e ld IL 80093; (312)­
251-8901. BNB271

KENWOOD 430S owners only' Slop $can-

ATlAS 3511XL OWNERS GROUP. F,ee
news lell e r. Send aSL with rig Ilin and
SASE. Know people who re pa ir lhem ? In·
' o, ma tlo n to sha,e? Oueslions? Rod
N5NM. eo. 216$"" Sanl. Fe NM 87501.
BNB291

FIND OllT wha l else yoo can hea , on yoor
gener.I";oYe<age lra nsceI" .. or reeel"e,.
JOin • sho rlwa .... radio list en ing Club.
Complele InlortnilUon on tnil;or North
American clubS and sample newSletter,
$1.00. AssociatiOn of North Americafl
Radio Clubs. 1500 Sunbury Drive. Wt"l""
CA 9OllO1. BNB310

FULL·FEATURED RTTYIASCIIICW ecu­
wa 'e package lor TRS-80 Model 111/4. W,ile

CO DE·PRACTIC E PROGRAM S dis ke tte
10' IBM PC, PClj, . 1 10.00 ppd And ,.w
Modlaf7 31N3EGH . 5 De,by Place . New ·
town PA 189-'0. BNB334

HAM TI'tADER YELLOW SHEETS. in CU'

24th )'ear. Buy. SW.P. aell n . nH8dio ""ar.
Pu blished twice a month. Ad. quic kly Ci, ·
c ula te-no long wa il lo r reeutts. SASE to r
u mple COlly· $10.00 lor one yea.r (24 Is­

_). PO Bo. 356. Whealon IL 60199.,.""
aSL CARDS- 50 IOf $5.00 and 100 lor
$8.00, postpaid. Kennelh Ha nd WB2EUF,
PO eo. 706, East Ha mplon NY 11937,

"B33B

RETAIL STORE being Ilquld a led by ma il
a ucUon. Pa , ts . toolll, test eqUipment, ham
supplies. SASE to ESI, Box 328. Mesa Al
&5201 . BNB343

PRACTICAL APPLICATIONS MATHEMAT·
ICS SYSTEM on disk 'Of C-64. Wilt calcu·
I. ls g'!Omel1lc s hapes, linear reg,esslon,
line. ' inte rpol . lion . • nd base change, A
musl for cal<;ulalino mechilflical aspectll
Of towa , .nd an lenna (:o ns " U<; li o n .
129.~. M i <; ,oE,, ~rgy Sy stems. PO Bo.
5291 . High Point NC 27262; 19191-8/l5-(l(33,,."'"
SALEI ICOM 730 HF XCVR. "e ry min t
KA3ARS. (215l-67~7. BNB345

ATTI!':NT>QN TIM I':>US'NCLA' " US....S

TItOMSOO< llOI'T"t'IA"'!
~.o. .... ' 2ML_"-"'....

WRIG HTAPES: (SIRCe 19761Uncond'l!Ona Il1 guar.
eoteee Mor se Code P,ac llce on 60 m,n, cassett e
tapes. Be gin ne ' s z.tape set 5 WPM$7.90. Also 3,4.
5.6·8. 10. 9-11. 12-14, 14, 16·20. 22. 24·28 WP M.
Spec ' fy Pla,n Language o ' Code G'o ups.AI$O plain
la ne only 30-35. 35--40. 45-60. FCC type test . 5-6.
11-1 2. 11·17 . 13-14,20-24 Call .ogns : 12-15.20-24
Nos,; 5-22. 13-18. 18-24 CJleck. MiC. V,n S3 95 ea,
PPD lSI Cla ss USA. Me• .. Cilln. (ElsewnereiWll 52
pe'lape) In.lant Se.-,ce

PH: 511· 4B4·9794 WRIGHTAPES
235 E. Jac kson A·3 . LanSing . MI 48906

7 MILLION TUBES
FREE CATALOG

rrcne es aU Currenl, Obsolete, An
nque Ha'd ·To F,nd Rece ,,,'ng .
Broadcasl Indus tt lo1l Rar;ltdTV
types LOWUT ""teU. M...­
Brands. In Sloc k

UNITY ElectroniCs Dept. S
P.O. Box 213. Elizabeth, NJ 07206

•a -U'-,:", .... _
" .._~......_-­._-_._._....
----~--.__.. ..--_._..--_.""

_.­,._--­._--­- -­._-- -'...- .....,-- --_...._.. ....._.. ...

_ .. e.- T,_ """' ........... ... TS20M ond TS'OCI(lIT$'-'
lU' e.-r_ """11"_., '_'_ ""'_ _ OI'''' T\'__ • ItO .., ......,.._ ,<I(~O "'ogr ' .....
-~_ ..." .._-

TO ORDER
' INFO

MuI1I--Chanrwt 1.910 2.7 GH.
_ II Gain T.... P..._:lO Inclo Dosh

Co up",*S.,._ SM.9$l~ind.1

0.... I Oty """"",,.1'" , ,,,,~p_

rntlllDI·TICIt Elltb1)i1lCl
P.O. BOI347n • 1'lloIt.1, 1115017
(lIOtIM7·noa ISJ.OO C'eII l1 . 11~"'"""I
Mulorta tll + Will ' coo·,

~ Ouality Microwave TV Antennas

, I _
••

Control your TVRO. VCR, or CABLE
TV from Any Room!

Work s on most infro,ed ccotrouec devices.
Immediote $hipping - Wholesale & Reto il
MERRIMAC

SATELLITE 608493-2291
MERRIMAC. ~••
WI 535Bl ....

WIRELU5 REMOTl COfofTl OL ( XTltofSlON SYSTlM

)(1'12A:L1MC~~.MULTI-BAND SLOPERS
A' to,CW'OO.U ' L"-':"......:t: ......._

0uI ""_"' _ ,,_,.~ "" .
10 , ,,"'_S";> l , .....-.... _ . ..".n.... · ,
_ ·coo · , 0 ' £_ " !..UL"USfM"'t~

'G """ " ,.. ' n 0 .. W II'mlr.Vi1;, ..." ".·c_ ,••" " _ _ _
•......,~li7*'- :riliiI .. " ..... I"
I ~ H - . .. . ... 'On H SOl H• - _ .. u ·· 1 a _
• H ooo- _t · _ "..,_ I " .
. _ H _ " " _ n_
....... -.:11 ·......... _1- • .K~ .18_
•__,__,.....· >0. ' _ _ '_1"'NO ""'. ,.. . .. _ _

WII 'NN IoNUNNIoS tIn. . . ...
.OX 3 113 ·5 M I, P ROS P ICI. " " OOS"
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C~>--.I

The Eau Cla ire Amate ur Rad io Club will
hold ii , .,nnuai llam lest on Salurda y. Jul y
13, 1985, from 8:00 am 10 4,00 pm, at Itie
f-H Iluikllng in Eau Clai ,e WI. Ticke ls a rOJ
S2.00 In advance and $3.00 al doOr. F<ee
lables aO'l(l coIl.. WIll be .. . allable. Talk~n

on .31/.91 and .52 Simplex. For Inform.lion
Of ticke ts . send a n SASE to Gene lieOe<g
KA90 WH, 2840 Sal urn Ave " Eau Clai ,a WI
54103.

S HEBOYGAN WI

J Ul13

The $I>eOOygan County ARC will sp0n­

sor lhe sl oth . nn .....1 lakeshore Swaplesf
a nd B'al Fry on J u ly 13. 1985. from lOcoo
am 10 4,00 pm, al the Wilson Town Hall.
sou t h 01 S he boygan WI. Adm iss io n is
S2.SO In advance and S3.oo a l lhe door.
CI'Iikl'en und&< 12 twilh fillmily) a,e Ifee.
Tables .re f,ee. C¥nping is a vailable al
Terry An d re S t at e Park . Food will oe
served. Talk·In on ,661.06 a nd .52. FOI' fTtOnl

in fo rms l io n, ccntect KR9 S, SoIOO Haw·
mo<n Road, Sheboygan WI 53061: (414~

451·3366 ettee 5,00 pm COT.

EAU CLAIRE WI
J UL 13

MAPlE RIDGE SC
J UL 13_1.

Ttle Milple Ridge Amaleu, Radio Club
will SPOflsor Ille Map le Ridge Hilmfest on
Ju ly 13 a nd 14. 1985. a t SI. P.t,ic k·s C'If)'
ter, 22589 121st Ave., Map le Ridge. BC. Ad·
mission lo r hilma Is SS.OO, lor no n-hams
S2.oo. FOOd, Swap a nd shop. comme'cial

Ave n ue , Oa k C,eek WI. Ad m iss io n Is
$3.00, wIlictl Includes a "lI.appy lime" WIlli
free Deve"'lI"s . Pal1<ing . a picnic area. hoi
and COld sand WIches, and " .. cwernighl
camping will be ava ilaD ie . Ta lk·in o n
146.901 . Fo r a map and more informa tion.
wrile 10 lhe South Milw. ukee ARC. PO
Bo. 102. Soutlt M.lwa ukee WI S3172..()l02.

610 k lnne Sl., EU I Syracu~e. NY 13051
Toll Fr... 1-800-448'1866 TWll 110.54 1-0-'1

NYIH UAK/CenR.e (Col""l) 31s.f17·3'53

~ W2VS Antenna Traps
Add these traps to your d ipole and

ge l tow SWR on 2 10 6 band s. cepen ­
dIng on how many you add Antenna
wife and custom ktts also avadable

~ Coaxial Antenna Relays
Remotely seiect up to 9 antennas

Irom your transouuer using onty one
coaoar cable EnvironmentallZed _ hIgh
power and low loss

•

•
•

•

DUTCHESS COUNTY NT
J Ul 13

•

Send For Yours Today.
Don 't delay Calt or wme today . and

we w ill send you tree steeaiure whiCh
lulty cescnoes our Ham antenna ac­
cessory prodectrme.

Dealer inqu iri es also we lcome .

AY I' !>: IrrJ.5";O:NJ I I t"J."""'- .._.- ' '''- "".....

•

The G",a l Pla lna Repeale.- Aasoclation
and tile High Plains Amaleu, Radio O UD
will Joln lly s ponso' th e 1985 Wyo m in g
Hamfesl , to be tlekl a ltlle Wyoming Slate
Fairg,o unds in Douglas, Wyoming. on J uly
12_14, 1985. Ilema Of interest Incl ude die·
IriDufor d lsplaye , indoo, flOJa marke t (Ia­
b'ea ava ilable ). license exa ms. semina,a,
aucllon. ba nQuel , b,ea klasl . and m uc h
more! Tllere will be ample RV~ing w;lh
a< withoullu ll hooI<ups (plenly of molelsl.
For lull In torma lion 01' advanced regist ,a ·
lion. ple . se send an SASE to Doug De.,.
En laflt a WA1WXa. No,11I S lar Ro ut e ,
Torr ingfon WY 82240.

W2AU and W2DU Balunst

3f6 Peninsul. T,a U, T'....e ' .. Ci l y lol l
4968<l. 101' an a ll,eclIve Naliona l Olefry
Fes tiva l ce rtilica le.

Free Antenna Accessories Catalog

DOUGlAS WY
JUl12~1f

OAK CREEK WI
JU L 13

~
The Mounl Beacon Hamfesl will be hoeId

on J u ly 13, 1965. lrom 81)0 am 10 3;00 pm.
at th e Ar ll nglo n Senio, High Scho o l,
Pcu llh kee ps iella ll ' a nge , 0 u1c he as
Counfy NY. Adm lse io n is S2.OO and XY U
and kida are free. Ta ilgating s paces a ,e
$3.00 and lables a 'e Sf.OO (t)OI h include
one Ir.. .,om ission). The a uct ion willt.ke
place . t 2:00 pm . F<ee p,arklng a nd 100d
will be a vaila ble. Talk·in on l f6.37/.97 aO'l(l
1~6 , 5 2 , Fo, m o ' e In fo rmallon , contac t
Julius Jo ne s W2IHY , RR2. Vane ssa Lane ,
Sfaa ls burg NY 12580; {91.>-e89-4933, o r
Sle.,., Ou igley K02AK, Slra ub Orive , Plea.,.
anI Valley NY 125ell : (9 1.~.

The Sou th Milwa ukee ARC wilillOld ilS
a nnu a l swa pfesl o n Sa tu rday, July 13,
1985. lrom 7,00 a m t04:OO pm . at Ameriean
legion Posl _43010 , 9321 Soulh Shepll...d

Our batuns. center insulators and In·
sua tors have been preferred tor 20
years by Hams. industry, and the armed
forces . Protect agatf1st TVI and lIyhtnlng
1 8-200 MHz.

NATIONAL CHERRY FESTIVAL
JU L T-13

Tile Cl>erfyland ARC will ope<a le ape.
Ci:a~"" s latlQl"l KA8QVH 10~

,a te Ine Na lio n" Clle " y Fe sli.a l In
T,a_ so City lol l. Oa ily ope,at ion is SCIled­

uled hom 0100 UTC July 7, 1965. throug h
0200 UT C July 13, 1985, and will be in Ihe
cente ' port ion of Ihe Io- Ih rough 8O-m<lte ,
a...-el phone and CN birnds . and Ihe
~ bandS. send a la 'ge SASE wilh
your OSL eddressed to Ed frwin KA8QVH.

KINGSTON PA
J Ul T

The Mu' ga s ARC (K3YTl..) WIll sPOflSOl'
Ille a n nual WIlke s·Barre Hamfe st on Sun.
d ay, July 7. 1965. ra In 01' shIne. beginning
a l 8:00 a m, a t ttle 109\11 F. A. A,mory.
Ma rket Slreel, Klflg s lo n fA (across Ine
, ive r h om Wllke s·Sa rre ). Ad mis s io n is
S3,00 and women and children und er 16
a,e Ir.., Ta iio a lino s paces are S2.oo
eacn. T. bles and comme'clal powe, WIll
be • •ailaOle. setup begins el 61)0 am.
Ta lk·in on 146.011.151 a nd.52 aimple • . f or
lu"ne.- ;n lo,m. tlon . Con tac l fI.e Ham fest
Comm,"". PO Bo. 1094 , Wilkes ·B. " e
PA 18703; (71n-388--6863.

ATLANTA GA
JUll-1

The Allan ta Radio Club, Inc., will sp0n­

sor tno Alla nla Hamles t ivaUARRl eon.
venl ,on In Ihe Geo,g iil S I. le Wo , ld
Cong'e.. Cent", on July 6 a nd 7, 1965.
Eve..,.ltl lng will be indoors this yea r. wilh
much imp,oved facilities a nd access . Fo,
lurllle< In lOl'ma llon, contac t S ill Sctlmidl
KF4CO. Sec'elary end Hamfes l,va l Chair.
....n. 21g OeYonWOOd Drive. AIIa nla GA

"""
TOM SAWYER OATS

JUL 15-1

50Ih ,'''lnIYef$llfY by sPOflsorlng lhe 1985
ARRL Dakola o;vialon Convenlion on J uly
~7, 1.al How",d Johnson'.. b it 59 ott
1·90, fqpid Cily SO. Fealures incl ude e x·
hib ils . a uea ma ,ket (frae lables). lorums ,
end aneroate activilies fo< Ihe who le fa m·
Il y. Pr",'egistration a nd a Sa turday-nighl
bOItlqU81 ticht Is S18 OO. Prot-reg islration
is sa.50 tpre-regislfalion deadline is June
101. Regls lration aile.- June 10 is S7.SO. Arj.
d ll oonal batlquet hc hts ase Sl 2.50. Sun.
day Dulfe l lic kel s a'e S6 75 (S3 75 fQf
c nild,en 12 and u nder). Ta lk-in on .16/.76
and ,J.4I, 94, For fur lher Infmmallo n, lune
In Ihe SO Eve n ing Ne! (3810) o r c .11 {605~

787·5243 01' (6OS~34J.6191. For pr&--reg is ·
I,alio n '....ke checkt p,ayaDle to Black
HIlls ARC). w';le 10 Ge<>e F. Bauer IOC. U.
113 Bla .ne A......ue. Rapid Ci ty SO 51701.
Indica te if y<.>U oea"e infOl'matlon on JnO.

leiS or campg rounds.

The Ha nnibal Ama te ur Rad io Club, Inc"
will operate a specla l...venl Sla llon Irom
Itie Na llonel Tom SIIwye.- Oays celeb<a­
lion, on SIIt urday a nd Su~y. July 6~
1. 1985. I,om 1500-2100 UTC bot" d a y$.
F,equenc ieS w;11De: 7 ,2~ '.290.2 U OO,
a nd 28m pl\One and 7.125 a nd 21.125
CW, To ' tlC OJive a cOJrlilica te . se nd a la rge
(6 x 10) SASE and you' pe rso n.,1QSL ca,d
confirming the contact 10 H.nnlbal Ama ,
leu' Radio CluD, Inc., wtK EM. 2108 Of·
c na,d A......ue, Ha nn Iba l 1010 6JolOl. For
lu"he< inlormalion, pIea.se eontacl 800
BI.ackle.-, 210 N, 61n, Ha nnibal 101 0 63401;
(31 .~22 1 ·372J.

PECIAL EVENTS

USS NAUTILUS

J Ul a...

RAPiO CIT Y SO
JUL 5·1

Tile B1.ack HIlls ARC WIll celeOf.le lIS

FO RT l ARAM IE WY
JUl4- 5

19
The N. u ttlus~ home! The worId's

IIIs l nue..., subfna".... 1M USS Nau tilus
~SSN ·571), ;s re turnIng to Ihe Su bma,ine
B.se in New london CT, wlle' e II will DCI

pul on permanenl pub lic display while re ·
maining commissioned , Tile Submil"ne
eese s tallon, K1S$N, WIll DCI ope<al9d ..
a special_enl SI.I;on on J uly 4, 5. and 6.
1985, 10 honor It. IUu ltlus ' r,"um on J uly
5, Membe<. lrom tno K1SSN C1uOSt.tlQl"l,
T' l.(;jty ARC, RASON, a nO SCRAMS WIll
ope,a te KISSN from 1400 UT C to 0100
UTC on each of th e III ,ee d ays, Look lor
K1 SSN in the lowe.- 20 kHz o l lhe 80-1 0­
me te, Gene, al~l... bands . pllone a nd
CWo and lno cenl.. 0 1 lhe Ncw.c. bOInds.
OSL .... TJi.Cily ARC, PO Box 686. GrOlon
CT 06340, Fa< lu<the< ,nlom>.llQI"I. plea...
conl.cl Sob Oa,oel KA1BS , 8 WillOw
Lane, En t Lyme CT 06333; (203~739-8016
or (203~44f1.7325 (bu s inesS),

~ In rtIiI oo/umII _ plfNid«I frN 01
~ 0/1 • ...-.. .... t* 0..... rtw to#­
Iowinglflform. t;on . ftould 0. 111(;1_ in

hWY ."''<)''''<:8'''.''1: aponSOf. 1",. ..1/. ".'fI,
r,,,,., pia"., city, s tate, admission charge /It

.ny~ IN'_ . ral~-#I 1ffK/wnciN. find I""
1M",. 01 ..nom 10 COI'II.ct lot '''''tIeI /rt10fflll/l­
liI;n~. mull tJ1/J .......oed by

73 MagalInB by tfWt nr.t cI tfW trIOI>tfl, f"M)

""",,,11& prIot 10 I1Vmontfl in wIW:h"._
,.... /1NK». ",.;/ 10 E_ otfK»e. 73 M.aIg­

&lin&, PIM SI, AtlfIftKJtOu{Jh NH CXU5/J.

HELEN KELLER ARTS FESTIV AL
J UN 2lI

The M Uo<; Ie Shoal. Am. leur~io ~h..b

(W.v1ll8) ...01' be .cl'''' from 1800 lITe 10
2300 UTe . J une 2lI, 1985. from lne Helen
Keller A,,. Fe . li... 1in T",scumbia AL For
" spoci.,....enl cert,l.cate. send " laroe
SASE 10 PO Box 27.5, Musc le Shoal. AL
35662-2745. There will be phone and CW
operat ion on the llO-, 40-, . nd 2Q.me' e,
Gene••' blind•. Fa. lurther in lo<ma lion,
cootac l Dye< N. RuQ1I.... KA...,WD. 116 Hi·
wassee. Sheff,eId Al35ll6O.

He High Pla in s ARC will o pe ra te
K7Y PT from ooסס UTC on July 4. 1985.
IhfOUl)h ooסס UTC on July 5. 1965, al h IS'
1000ic Fori liI'an"e . F,equencies will De'
phone-3,850. 7250. 14 300. 21360. ilnd
28.550'. CW - SO kHZ up Irom the lower
band edge , For a OSL, send <II busII"'ss,
si l e SASE 10 K7YPT, PO Box T. Torringto n
WY 82240.

BRESSLE R PI.
JUL 4

The Ha"iaburg RAe will sponsor i ts an­
nual F"&Claeke. HamfU I (HI JulV 4, 198!'>,.I' t he 8.e n l.. , Fi,. Company picnic
grOUnd$, Mal E~ 11 I oll·283 a t Route " I:
fol low t -..gns to 8<esslef. Th' .. molels
~ se l reslaur.nls .re Iocaled at fh,s
e . il. AdmIssion Is $3,00, with XY Ls . nd
kids tree. There is no c ha rge lo r I. ilgaling .
ve e U.ms will be give n. TMre is pa rking
lor 1000 ca rs. Fo r more informa llon or lor
laDle r~.hons. eon tacl O.ve KC3MG,
131 Livingslon Su..e. Swat .... PA 11113;
(71n-939-49!>1.
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d,lplays, bunny lIun!, ladieS' and c lIlI,
dretl'S programs will be a", ilable(close 10

sl'lopping and swimming). Campel' SPKI

~no llookupsf will !>II , ,,alla ble. Talk·ln on
3.7~ MHz. 1"6,20/.80, and 1<16.3"1.9<1. Fo r
..-. Informallon or p/..egisUallon ~2O%

o U gale admission). eonlloCl Ma ple Ridge
ARC, Box 292. Maple Ridge. Be. Canada
V2X 7G2.

CHARL ESTON SC
JUL 13_14

Tile Charleston Amall u' Radio Sociely
w,11 t.pOIlllOf llle Charleslon Hernlas1 on
JUly 13 and 1<1. 198!>, al 11'1& omar Shhlll
Temple on Easl Bay Streel, Charleston
SC, Irom B:30 am 10 ",00 pm on Saturday,
Ind 9:00 am 10 4:00 I'm on Sundl y. Gen·
.rll admission is »,00, willi c hild lln 12
and unde, going Iree, ....lIiell lne ludr.l Ille
admissiorl 10 IIIe Hospolality Room (7;30

p<TIlO 11:00 pm Salu,da\1. FCCexams will
be giYlln Salu.day. Tile.. will be a buffe!

I_,illbl. on bolh daYI. Flea-mlril.llabl.s
cost $5.00; commerCial bOO l llS COSI
$-40.00. Tal k·in On 1<16.19/.79, Fo, lu'llle' In·
lormalion, conlacl Ha mlesl Commillee,
PO Box 10341, Cl'Iar1Mlon SC :BoI05; (803l­

1<17·232" or~55 1 8056.

SUMME R EXTRAVAGA NZA
JUL 13-1"

The Pa ril s and Recreation Oeparlmefll
01 IIIe Cily 01 Wayne-sbo<o VA and tile
Valley Amlleu' Radio Association will
o pe ,a te speeial-aven l s lation "'1"eR in
Ridllelli.w Pari<, in celeb<alion of Summer
ExUa _alla nza , Hou rs wlll be I,om 1700
UTC on Saturday and Sunda y, Jul y 13 a nd
14, 198!>, A FI'SI Edilion eenl .icate will ae­
knowledge 050 IlId receipl 0 1OSL Sef>d
an SASE 10 "'14BR, PO 80x Sll6. Wa ynes­
boro VA 22980 for lunr- inlormaliOn.

MAR ION COUNTY IN
J UL 13-14

Th. Indianapolis Ha m'esl wlll be h.ld
on July 13 and 14, 19115, at llle Ma, io n
COunly Fai.grounda, alille inlerseelion o .
Inl....la les 74 and 465. Marion Counly IN.
The $5.00 admiulon cha<ge anlitles you

lo 'ree Plrillng. Flea-ma rl<et selup on Sal·
urday il at 8:00 am. Commercial \Iendor
selup on Sllu'day is a l 10:00 am. The
hamlesl run s 10 5:00 pm on Salu,day. On
Sun<.tay , llates open at 8:00 am and the
c~,clal bu ilding opens a l 8:00 am.
There will be lree camper facHities and
Ilooi<ups a\llil_ on IIIe llfoundl. There
are mot&lS close by. The<e will be lechni­
cal lorums. tM ARR L Slal e Con..ntion.
a nd I baroqu.!. Fo, mo,e Inlo,ma tlon, con­
tact lhe Ind ia na po lis He mf. s t, PO Box
11776. Indilf\.lljlOli. IN 48201.

e Am E CREEK MI
J UL 13-21

TIle Soutnem Mic h iga n Amateu' Rad io
Society will ope,a te W80 Fi8 du,lng !he
s..o. nlll World Hot-A i. Balloon Ch ampi·
onship. JUly 13-21. 1965. in Bailie Cfeel<,
Mich igan. et W K. I'.eflogg Regional Ai,­
port. ()pe<ation will be on phone In IIIe
cenll< portion. 0 1 Gen...-a l-elass 80-10­
mete' bands , and ON in !he NO'Iiee ba rlds ,
Fo, a specia l OSL, s e nd an SASE to PO
Box 934, Bail ie C '_ k MI 49016.

DOWNERS GROVE u,
JUL 14

T.... QuPa"" Amal"", RadiO Club will
s ponsor a hamlesllcompulertesl on Sun.
day, J uly 14, 19115, a t Ame, ican l&';l ion
PoSI 80, Oowne' s a'O'Ie IL Admission is
$3.00. Tlle<e ill be a ..rge OUldoor Ilea
rnaril.l and s appeors 'ow. Indoor com-
me<eial space i11 be ava.labIe. Ref'ash-

meflls and f,ee parl<ing will be available.
Talk-in on 146.52 'Implex. For more infor­
mation, send a n SASE 10 W!IDUP, PO Box
71, cra.eecen Hill s IL 60514, or ca ll (312).
971-3294 be tween 8:00 am and 11:00 pm

LAPORTE IN
JUL U

TIle laPone a nd Mic higa n CUy ARCs
....111 s p.;m$O' th ei r summe, hamleSI on
Sunda y, J uly 14, 1985, Irom 8:00 am to 2:00
pm, al the LaPorte COunly Fai,grounds,
on Slate Road 2, wesl of laporle IN. Ad­
mission is S3.00. Indoor 1_ Ire ....ail ·
able by ...."..alion lor $.4Oif1. Food and
parlling ....iII be a_a ileble. For table 'ese<.
. a lions or lo r mo 'a inform alion. w, ite 10

PO Box 3O, laPo,l e IN 46350.

LOUISVILLE O H
JUL14

The Tuaeo ARC (W8Z)Q and lhe Canlon
ARC (W8A1I will apon8Ol' Ihe 11th e nnua l
Ha ll 01 Fa m. Hamfesl on Jul y 14, 1965, al
lhe Nim ls llille n G,ang • • 6481 . Eas lo n
Sireel, Loula.ille O H OUSI easl c t Canlon
on US Roul. 62). Registra llOn is 12.50 in
"""anee and $3.00 alllle gate. Tablc!'S ..e
lor 'enl on rese...ed basis only, Pariling il
12.00 PI' .... lela. 1l'Ml dead line fOf lable
,ese",allons is J u ly 1st Fealu,es include
good 'ood , a la,ge flea ma,ke t, <:kIale rs ,
lo rums. and more. Tal k·in on 1~6, 52J, 52

and 1~7.71/.12 (W&ZX). FOf more Infanna­
lion or '8SIf\IaliOns, conlacl Sulch Lebold
WA8St1P, 10877 HaleMew Ayo.• Affianee
OH 4-.U301 ; (216}-ll21-8794.

LA NCASTER O H
J UL14

Tile laneaate, and Fairlield COunty Am.
a tlU' RadIO Club wllll'lOld Its an....a l fI.....

'esl on Sunday, july 1~. 198!>, flom 8:00

am 10 4:00 pm. a lll'l& Fairlield COunly Fal, ·
g,ounds , Lancaster OH . Admission i s
$3.00 In ad.ance and $-4.00 a t the door. Ta·
bles are $4,00 In advance a nd 55.00 al th e
occe. Space '0 ' VOUI lable is $.3.00 in ad­
.anee and $-4.00at me door. Rehesllmenls
an(! Plrillng will be available . Talk·in on
1~7.00I.63 and 1<16.52 sunplex . For more In­
formallon, wnle 10 Ille laneaSle< ARC. PO

80x 3.lancasll< OH 43130.

e OWLIN G GR EEN OH
J UL 14

The 21s1 ann .....1 WOOd COunly Ham.A·
Rama will be field on Sunday, J uly 1~.

19M, beginning a l 8:00 am, at 11'1& WOOd
Counly Fa i,g,ounds , eowlirog G,..n OH ,
Ad mission a nd pa rking all I' ee , Ad_ance
teere ' e nlals a ,e 55.00 10 deale,s only.
The trunk sale will be on a paved 101.
FOOd will be awailable , SItup is a_ailable
on Saturday (July 131 unl,18:00 pm. Talk·
in on 1~7.18 and .52. FOf more ,nlorma·
lion 0 ' dealer .enlals, send an SASE 10
lh e Wood Counly ARC, clo Cra ig Hen­
de ,son N8 DJ 8 , 7368 scctcn RidQe Road ,
F'embe"'ill. OH 43450.

BALLOON RACES
JULlt-20

The Indisn Hills Communi ly Colleg.
Amaleur Radi O Club will sponso r a spe­
clal·e_enl s lallon d u rin g l he l11BS 01 ·
tum....a HOI·Ai, Balloon R<oees on F,iday.
July 19. 198!>, IlId SaIUlday. JUly 20. 19M
The club w.1I ape<a1' unCle< Club C8I1StgI'l

W.... IUO on sse only on 11'1& follow ,ng Ire­
quencies: 3960, 7260, and 14260 kHz (aRM
permi n lng). Operat ion w,1I comm.nce a l
2200 UTC a rod end a t 0400 UTC each day .
A commemorali_e OSLca,d will be iSSUed
10 all &malau's wl'lo conlacl W.....ua a nd
Il'oooide a SASE wilh tllllir 0Sl card OSL
to W....lua~II_ address.

• N~ York Sta le resident s call 1-llC>>-732-9 119 .

If moving, please give both your
old address and new address.

Get help with your subscription by
call ing our new toll free number:

•

For information on selling 73 for Radio Amateurs, call
800-343-0728and speakwith ou rd irect sales manager.Or
write to 73 l orRadioAmateurs,BO PineSt.,Peterborough,
NH 03458.

Selling 73 lor Ra·
d io Amateurs w i ll

make m on ey fo r yo u ,
Consider the facts:

Fact #1: Sell ing 73 lor Radio Am·
ateurs increases store traffi c - o ur

dealers tel l us that 73forRadioAmateurs
is the hottest-sell ing amateur radio magazine

on the newsstands.
Fact #2: There is a direc t correlat ion between store

traffic and sales-increase the nurnbero f peoplecomrng
through your door and you'll increase sales.
Fact #3: Fact #1 + FacU2 = INCREASED SALES,which
means more money for you, And that's a fact.

""7!:' for Rudio
I ,;;;;;} AIII~"ellrs

80 Pine S t re e t PelefbQ.ough. NH 03458

800·343·0728

*1·800·645·9559

MOVING?

between 9 a.m. and 5 p.m. EST,
Monday-Friday.

If possible, please have your mailing label
in front of you as well as your cancelled
check or credit card statement if you are

having problems with payment.

SUBSCRIPTION
PROBLEM?
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DENVER CO
JUL 3G-AUG 1

The Amateu. Radio Molo ' Cyc l.. Club
Rocky Mountain ROIJndup III wlt l boo held
Ju ly 30 through August 1. ,~. ~

whllrll west 01DenVII' CO. The ... act loca·
l ion wilt boo named late'. RIding .adio ope.­
ator s chllc:k the ARMC Net on Tnu' sllilY
nlghls, 0300 UTC. 1237.5 kHz. Send a busi­
ness-see SASE to Gary McOuf" .. AGeN,
Rt. I . Bo. 464 . 6a~a.d NE 69334. and ask
to. nallnformalion,

miss1011 Is $4.00 at Ihll galll and $3.SO in
ad.anc... The... will l>8 camping (no hook·
ups). fo.ums, bingo, 1.88 palkl"ll. and VEC
e.aml. Fo r outsldll Ilea·ma.ket s i t.. l .
bring you, own table, Talk·in on .16/.76 and
.31/.91. For advance Iicketl, con taci Ma.·
vin Soloman KI4EA. 14 carjll" A.enue,
Ashe.ille NC 26004. All o tll" , Inqu!IIes
should go 10 Ea.1f iIIOl! KI4UO, 11 ElTl<>ly
Road , AShevilill NC 28lI06,

The Iwelll h annual G.eate, Jackson. ,lle
Hamlest will be held on Augusl 3-4 , 1!11l~.

foom 8:00 am 10 5:00 pm on Salurday. and
110m 9:00 am to 3:00 pm on Sunday. at tne
Jac ksonville Civic A ud il o ' i um . on Ih "
watelhont in downtown Jacksonv,l le, A<1·
m lsslon;s $4.00 and chll <1,ell unO.. 16 will
be adm illed Iree. Swap tables ala $9.00 10 '
one da~ and $15.00 to, both da~s. Fo,ums.
moot ings. technical presentat ions. and an
e.hibitors· area and Il\doo< swap a 'ea w'"
be featured. The facil l l leS afll completely
ai, conditioned. For mare inl ormalion , ta'

The Balflmore Rad io Amateu' 1II1e. i·
slon Soci ll ty IBAATSI w ill sponsor I fle
Maryland Hamfest and Comput.." eat on
Sunday. J u ly 28 . 1985. ilt the Howal d
County Fai,g' OIJnds. Rou te 1« al Roule
32. ad jacent to 1-10. W..sl F. iendsh ip MD,
The faclllties are iICCt'SSlble to the hanel,·
capped. Admission is $4.00. Tellles il lOng
a waU witfl access 10 ac power arll $20.00
each. or 4 IOf $15.00. Tables in the Genl ....
otthe l loor a.a $10.00 each. With spec: '
rates for booths 01 12 Of 16 lallleS. Ta'lgal·
ino is S3..OO per sp.ace. Oealer selup .. ,~
begin at 2:00 pm on Satu'day, Ju ly 21
(OV'IIfnighl secu ' i ty will be prlWkle<;I~ F,ee
VE e.aminal ions will boo gi",," and no ee­
varocecl '1I\IlSlfa tiofl is 'equi,ed. Rel'esh­
men" will be avaltable. Talk-in on 146.16/
.16.1 47.631.03. and 146.52. For fu,the' ,n­
l orm.u ion or lor tab l...es.II....al ions. con­
l ac l Mayer Zimme.man W3GXI\,. 8RATS.
PO 80. !:>915. Balt imore MD 21208

JACKSO NVILLE FL
AUG 3-4

WEST FRIENOSHIP MD
JUL28

FU LL CU YL H A"'t l ALL 8AN OSo , A U n H.A-
TIC S IELIECTION POlOVtN w ....... T.... _.e "'. eo.......... W,
G OI O"NO "'OUN T SLOPtRSo _ No 01 . _ 1>
u ..... Ii< ...... " --"'LI;-:"~'C t • • • • ~e.-••, r •• ,. T..... ' " P ,
..NT . .... , ... ... 5 •••" " ,,.. . . 60 a ' "" ,."ft' " SoL OPt O\" g.. ..•• • -.. "'_ ..
" U It ~ • • •a... 2 000 W. rt
P IEP p , .. U ..
........ .. 10 ",_to. S "'ALL • N 'CAT .
AL"' O S T ,N YIS ABL IE . N . _ . _ .ft... ....

h n • • HI-P. ... .. g il A . , . _ . Ilk.. F (:O NO-O. ..P AA1 ·
.. tNT $ . Rt S TAI(:TtO A OI (A$ . P 2.1 • • ,•• •
S WR A L L ••ft'" , , 8 0_160_3000u N .
....... u _ t v tR. (:O " PLtlI:L T A S S I:"8 LI:O ...
50 " RG' SeU C _ a PL259 <_....._B ..
.. _ , _ _ ' . _ ." , FULL " .. STAUC·
TIONS'
N . ' oeos. ""-40.;..:,.'5..0_1 ..... . 9 U .__ $.<).9S
.... '''''05 _ . 0 _2 0 _' 5 _' 0 _ ,..... 26 " ,_$. 11 ,9 5
N. 1-0205 _ 20_15 _'0__ ' " '" ' 3".-$001 .9 5
No. >0>11 $ _ '60-80-40_20_15_10 - 2 ...... e3 fl. _ $ 1 9 "5
$I:NO FULL P RICE FOR PP DlEL IN U SA ' C $ "1 .0 0
..... ' .' ' oJ a ~ VISA SC..RO .
AM tI. EJlP (00• • N IE. D... . p . ' _308 · 2 ;>6 _5 ;>;>3
... . ... r. , w. _" '/:.;> • • • • ,P .. C•• ,. a.... <0__""
••• - 10 • • • - ..

wE S rlERN IE LECTRONICS
D • • •, A 7 _ 7 01 N 6"e.'

The Weste.n C..oli "a Amateu, Radio
Society will ho ld Its " nnual hamf..st on
Salu,day. July 21. 1985. and Sunday. July
28. 198!i, at the Buncomboo Counly Fire·
men 's T.ainlng centel" In A sheville NC. Ad·

SPACE OAV
JUL 21-28

The 1985 Upper Peninsula Hamlest will
be held on July 21-28. '985. f.om 6:00 am
to 5:00 pm on Satu'day. and t ' om 8:00 am
to 2:00 pm on Sunday. at St F.anc ls de
Sal..s School. ManisUqu.. ML The' .. will be

" fi.h try. ea,ly setup, and e~ebllil OSO fo '
those who a"ive on F'lday &Yenlng. A ban­
quet will be ......d on Satu'day at 6:30 pm.
Reg istration Is $3.:;0. Table space Is $3.00
pe' 4-fOOl table , F,ee bIIb~itling will be
ava ilable. For more inl ormation. contacI
Debbie Banon WD81BT, 509 Range Sl r.... t.
Manistique lol l 49854: (906)-3.t 1.5e!l4 alllll
3:00 pm.

The W ic h it a A m at..u. Radio Club Is
sponso.ing a Moscow Blowout a t Moscow
KS on July 21 and 28, ' 985. Th" C\l llsilln
will btl W0S0 E. Thll l .equen<; les w ill be 5
to 10 kHz Irom tbe bottom edgll of Ihe
Gene,al phone bands, a SL will be .Ia
W0S0E. The.e will boo a minl·DXpedi tion 10
Ill ve ...eryonll a chance to wo.k Moscow.

ASHEVILLE NC
JUL 21. 21

OLIVER ec
JUL 27-28

The Okanagan Valle)' 0 1 an l illtl CoIu....
bli Will~ lhe Okanagan lntema­
lional Hamleat on July 21th and 26l h.
19M. beginn ing at 9:00 lIm on Saturda y.
Juty 211h, at the OIl...... CenI",,"i,,1 Pa.k.
OIiwH', 8<il 'lItl CoIum()ll. Bri"ll your hob­
lli<nk:ralts IOf dl"l)la~ Of ...., F"-_ nole
that the potluck SU_ on Satu.<Jay l>as
D""n Chang"d to 6 :00 pm . T l lk·in o n
1016.300II,94 Ind .161.16. FOf lurtl\lll informa­
tion. con tacl Lota Hal'Y8Y VE10Kl, S84
.......1l\1li Road. Penhc:lon, ac,Canada V2A
1W8; 1604....92·5168

MOSCOW 8 LOWOUT
JUL 21-28

MANISTIQUE loll
JUL 21_28

The CaSCadlll AmatltU. Rltd iO Society
wlll l poJlsor thei, th"d annual SpaCII Oay
I.om the MICh igan Space C8nlll' . Special .
II\'8nt sta lions will llII on 11\11 all I .om 0Cl00

UTC July 21, 1965. thrOlJgh t900 UTC July
28. '965, 10 kHz Into Ihll Genll,,1 porlions

01 all banda. Fa' a ce'li tica l". ".,nd OSL
and $ t.00 lor pos tage and male.lals to
CARS, PO Bo. S'2. Ja<;kso" MI 4920001,

CON S U Mf: R "
, R ~: C I

SATELl ,TE -r v ~: Q U , I ' t,4 I·: v r
fh'l ..k H'·7S" L'''''', In .... .11' .... "nalil • . .. .. ..X ,\1 I
,... .·..nl ..k 7S ·100 l','\', .. . _.. ....................... CA.I I
IlIa_e [RS 32 ~ . [ RS 240'\ 0;",,,11110' R"'" r ,•..1 All
L'md.-II L:ST 1000 ,,, LsT 7000 Rece'..•........ C.-\I I
Aa,'d . 8! ' - IO!, L'I'S-abl.. \1..", ...n,· ._ ............c:..11

" . - f=-_...=' --',l---,
.l:~,rn

,,,
\10''''' "'clualOf tclamps ,,, ._,

,.~, ..nn.
"nun,ed lacl,,) S2H t'ea,uf"" f \\ ("On'" ... "I> ,
,hit" c"un, ..r, I,mll , ... "cll. fu.... , ,"'.....np·n'.~ ..
",,,I"'. po... ..,

'" loff 131. a",enna.., Sup<" Sav..,
tOf do-" _v<>U.,,,lfa,,': ab.....~ """", UIIII .. ,. "fI'
...' "n lIanStnrma"'OllRle .... ,tcll. 2n ...' $1 29,00

(504) Snn10 ? T><E
: S[!fifl[:\lilln" CONsrA~E sr.

NtW ORLEANS

" 13"1 ;llti11'.illltI.OUISlJ\N A. 70 1lS

='- ~_:;,- COR'.~

. -

The Triple Sl ales Radio Amal...... Cl ub
'WIl l hold lis 7th annual~ingWV Ham­
Inl and Comput.... Fair on Sunday. Jut~

21, 1965, !Tom 9:00 am 10 "':00 pm. al
WI'>MItng Parl<, Wheel ing WV. Admission
la $100. Child.en undef 12 are lree. Deal­
... are welcome. EYlll'ylhing ;s undef one
roo t, and l ablIIs will be aYallatlle. Thftre
will be !:> acres 01 Ilea market, 1'l1li parking.
and ",I,ftSI'In1enla. Talk~ n on 1.c6.31'.91 or
1"'1.TS/.1 !:>. FOf lurther lnformatiofl Of a
map. contac' Jay Pa.ukwlcka KD6Gl, RD 3
80x 236. Wheeling WV 26003; PG4)-23:2.
6196. Of TSRAC, 80. 2.-0. RD 1. Adena. Oti
ooI3Q01 : (61"')-5ooI6-393O.

OSHKOSH WI
JUL 26-AUG 2

WHEELING WV
J UL 21

clallon will hold an Elec l.onlc Fs i. In OIls
Moines IA on July 20 and 21. 1985, at the
Ai,port Hillon Inll. to showcase t hll lal ..sl
In aat..llI t.. llIl&Ylslon, ComPUtllrs. amateul
lad10, andlllec:l.onlcs, The la i. comblnlls
Ihe Iowa Ame, lcan Rad io Rlliay Lllague
CCH'lYllnllon wllh Ihe Des Moines Hamfes!.
Technical sernln• •s will be held both days
tea tu.lng lI.cllllent p'og,ams lor compute,
and selllliite enthusiasts. amateu' .fallio
operators. and Spotl s-es_ Admiss ion I.... Is
$2_00: $3.00 IOf flea-market park in" . The...
wdl be a bIInquei t.... ewening of July 20,
I~. at I COlli 01 $1S.OO per peraon. Addi·
tional d11lalla are availablll l rom the Oes
Moi n.ea Radio Amateu' Associalion. PO
80.68, Oes Moines IA 50301.

The Oshllosh Amateu. Rad iO CluD, In
con/unction with the SOLAR AssoclaHon
la repeater e<>-<.Ip), will host EAA hams for
the 1965 COIIV(l-Jl t ion f.om July 26. 1965.
through August 2. '98!i, at Willman Fie ld.
In Oshkosh. The EAA Ham Shack Hospl­
tll i lly Site, loca ted at tne north end ollh..
commll.clal ll. hibit a'ea. will De a.a llabl"
10. you to rest you' loot, charg" ~ou. bat·
le,l" s, or leaYe messages. LooII lor t hll eee
and whUII AAAL lIag. On Salurday. July
21. '985. al 3:00 pm , mere wi ll be a gath­
e.llIg fa. all EAA hams hosted by t he Osh­
kos h Amateu' Radio Club. Bratwu .st,
bu' ga's. and lIIf."shments will be avail·
ebte I.ee of cha.g". Bring the whole fam·
lIy. II ~ou hav" n"vlI' had a real Wiscon sin
b,alwu"t, yOlJ ere in lor a realtreal! Int o,·
mallon th.oughou t the cc nvenuon w ill be
available via tha 147.94S re peater. o. by
stopping at tne EAA Ham Shack Hosp ital.
Ity Slle In pe.so". G,ound communlca·
l ions will also De .un on 146.400 simple• .
Both freq uenci..s will be moo.tcred tor the
enti.e wool<. Fo. furthe, Inl OlTlla tion. ceo­
tact Forllst Schat... WD9IWl, 411 Willow
Stree\, Om.o WI 54963,

The s..s"... Coun ty ARC WIll apansor
SPARC 65 on Ju ly 20. 1965. beg,nning a t
8:00 am. at the s..a".. County Fall.
grOlJnds. Plains Ro.d . off 01 Route 206.
Admission ia $2,00. Indoor tables are
$1.00 each and ta' igale apac" are IS.OO.
Free p;lrking and retrelltlment s will be
avai l able. Ta lk· in on 10011,901,30 and
1<1-6.52_ FOf further inlOfmatlOl'l, conl ac t
Donald R. St ick le K20X. WelGO/l Ro.d,
RO ... Lake Hopatcong NJ 01a..9; l2(1)­
663-C1611.

TOPSFI ELD MA
JUL 20-21

SUSSEX COUNTY NJ
JUL 20

The Northern onio AmatltUl Ra<:lio So­
ciely will sponsor a NOARSfeat on July 20.
1965, al the Lorain Coun ty FaIrgrounds,
Well inglon. onio. Tlck"t. a.e $2.50 In ad·
vance and $3.00 at l he llOOf. There will be
ampl" indoor com..-cial apace. alU.ough
.ellfl....aUona are .eq ui.ed. There will be a
huge outllOOf IIN-mark"t ar"a. The.e is a
$3.00 cha'g" per c ar .pace. Ov".night
parkIng la available lor RV. and campe.s
(no hOOI"Jps). Talk ·in on l <1-6.I~.10. Fa.
FCC " um inlo.mallon, con t ac t Dav "
A I8M , 33 1 Courtland. Ely. la OH H 03S;
(216)-324-4S14, For reee ....allon• • In lorma·
tion , or l icke ts. w. it " to NOAR Slest , PO
Box 354, Lorain OH 44052; (216)-282''''25e,

WElLI NGTON OH
JUL 20

DES MOIN ES IA
JUL 20-21

PETOSKEY MI
JUL 20

The Stralls A rea AR C will hOld liS
tweltth annual Swap 'n' Shop on Jul y 20.
1965. from 9:00 am to 2:00 pen, at the Em·
met County FalrgrOlJnds. Pel oskey MI. Ad·
mission Is $2.:;0 and tables are $3,00.
RefreshmenlB will be available. There will
be I ree parkIng Friday nlglll lor llfIl l-con­
tained RVa. Petoakey State Park la also
nearby. Talk"n on .01/,61 and .52. FOf mote
infOlTllallon, llfInd an SASE to Joe Werden
WD6MJB, Chairperson, PO 80. oU4. CoJl.
way MI. Of call (616)-3U«l93.

The Ii" t snnual Heavy HIIl".s Hamlest
will be held on Salurday and Sunday. July
20-21. 1985. f.om 9:00 sm to "':00 pm (both
d a ~sl. at 11111 Topsl leld Fairgrounds. US
ROIJtll 1 (8 mll..s north 01Rou l " 128~. t ees­
f i..ld MA. Admiss ion Is $3,00 In advanCII
and $4.00 at Ihe doof, Non·ham spouses
and child ...n will be ad m'lIed Irllll, Thll' lI
will be a gian t fillS markel (wllh amplll In·
doof spac.. in case 01 '11" 1. Flea·markllt
setup begins at 6:00 1m on Salu.day. Fu·
tures includ.. commeoclll h hibltora. 10­
rums on the ARRL, paCket radio. AMSAT.
ATV. and ARES/RACES, ON and OSL con­
t..sts, a hidOero t.anaml"lIf hunt. ATV Ind
pac:klll demonsl.al ions. a t,all lc.ftand lera·
rap sessiofl. a muaical coff llllhouse (BVO
Instruments). and ",t.lIShmllfl ts . Allemale
act ivil ies incl"";' aporta. I local guided
h ike. Trivial PwaulI . and a 1I"...ld Ieaaon.
Ther.. will be If" $lturdly-nlght cam pi"ll
IOf tents and aell-corllalned AVa. Talk·in
on 1.c6,6001 and 10011.285. uc.n.. . .ama lno
NoYice e.amsl wdl be held at a nearby
school. Send FOITIl 610 and a check fOf
" .00 pay"bIe to ARRLNEC by June 21 to
Topsfield b arna. C/O PO Boo 11. Hanoorer
lol A 02339 FOf a<:twance tlcketa. MOd an
SASE to HN VY Hillllf1' Hamteal , PO eo..
411, W.llham MA~. FOf l un her InIOf·
matiorl. contac t R"ssCOrl<"m WAHTv. 21
Thornd,ke Street. Arti"llton MA 02114
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The Wi' e less Ins t,t ule of Aust"'li a, th"
world's firM ,a<110 ~ifIty , will ce lebrat"
Ita 75th anni ~",sary du,lng 1985. Th" WIA
75 Aw a rd w,1l be a~.,lable during lhe pe­
nod f,om Ma rc h I, 1985. 10 December 31,
1985 To Qualify , a .....teu'. (and SWLsl
_ 10 contacl l\OlIl 75 members o( the
WlA. A contact will be ~a'ld only if theWlA
mamt>e<'a Ind'~iOual membefslup number
la IOlloed No more Ih.n 30 WlA membe<s
may be IOQOtId on anyone c a llsign a'"
Send.alog e.tracl 01 tile 75 members con­
lacled and $2,00 (Australian) 10 WIA 75
Award Ma nager , Wnelen Instilule of Aus­
t'alia. 412 B' u n'wick SI'eet, Fillroy 3065,
Vlcto,i a. Au" ' a lla

WIA 7STH ANNIVERSARY

The Tom pl" ns Count~ Amal"ur Radio
Club WIll sponsor the f ,nger Lakes Ham·
fesl on AUllus t 24. 1985. 12 m il" , north 01
Ithaca NY on Route 96, The,e WIll be a Ilea
marltel. de&lers. p'Oll'ams, and tree O'tar·
n'llhl C&mplng. Talk·in on .371.97. fo< more
inlo<matlQn, contacl 0a~1d FlI nn W2CfP,
9&6 Rodge Roaa . LanSIng NY 14882: (601)­

~297,

WASHINGTON DC
AUG 22-2a

The Pe<sonal Compule, .nd Standard
Compuler Inlerfaclt>g lot Sc.."lIf>c Instru­
menl Automation Workshop , sponSooted
by Vi'ginia Tech. w,'1 be held Augusl 22­
24, lllil5, in Wphu'lglon DC, The cost is
$450 for Ille th r~y union. This ;s a
ha.nds-on workshop, WIth NdI pa.rtlcipant
wIfing and te-stltlg Inter/aoces. The course
will be di,ect"" by Mr, Da~id E. La".,.,. and
Dr. Paul E, Field . for more info rma tion,
contacl D., LInda Lella l, C.E,C., Virgini a
Tec h , Blac k s b u rg VA 24081, (703)·98 1·

""
ITHACA NY

AUQ 2a

The tn"d annual Great salt Pla,ns Ham
Social (se'~ing Ihe O kl.nom a· t< ansas
lIate line a ,eal . ill be Ileld on Seplember
8 , 1985, at Ille commu.....y bu,ld,ng on the
~th sioe 01G'eat sa lt Pla",s lake. Feee
s wap tables a nd , ,,he shments will be
a_a ilable.Talk·,n on 1a 7.9Or',30.Formore in­
torrnancn. contacl S le~en Wall WASOTO,
PO Bo. 222, Cherokee o« 73728: (405)·596-

""

1lIe Bol ingbrook Amalau' Rad IO Socl·
etv WIll hOld BARS H"mh... 85 on Sunday.
Seplembe.- 8, 1985, al Sanla fa Pa ri<, 915t
Sl,eoet a nd Wall Road, WillOWSP,lnllS IL.
Adm ission Is $2.00 in ad.ance and $3.00 al
the g ale. CNernighl pal klng will be a_ai l·
ab l" . Food will be a~ailablll, Tal k·in On
147.331.93 and 146.52. fo, mo'e Informa·
lion, contact Ed We ins te in W09AYR, 75 11
Wa lnut A_e nue , Woodtldge IL 60517; (312).
seeoea

GREAT SALT PLAINS LAKE
S E.P.

Th" Union Counly ARC ...,11 s ponsor it s
9th annua l haml",t on Augus t 25, 1985.
Irom 6;00 a m to 4:00 pm, rain 0' snine, at
the ta irGround, in Mary'~l lIe OH. Admls ·
sion is S3,00 al lhe gale, $2 00 in IId~ance ,

Child,,,n and XYLs 11111 admItted tree. Flea ·
m.,kel space is $1.00 pe, 10-fool space
There WIll be ov"rn 'ght e.mplng ""rmllled
on S-alurday nighl. food WIll be ••a ila ble .
f o , further info rmal,on, cont a c t Ge ne
K"by W6BJN. 13613 US 36, Marys~' 11e OH
430olO: (51~

WILLOW sPRIHGS IL
SEP.

MARYSVILLE OH
AUG 25

WILLOW SPRINGS IL
AUG 11

GREEN BAY WI
AU G 11

The G,een Bay MIke and Ke y Club',
Summe, Swaplesl will be held on Satur.
d ay, Augus t 17, 1985, at tbe A' h....aubenon
Communi ty Cante<. Ande'son O'i~e , lo­
cated ae,oss I,om Baypa,k Squa,e Ma ll
,la ke the Ooelda St'eet h it oil e ither Hwy
172 or US HW'J' . 41). Ther" will be " ee ad
mission ;and polrkl"'ll OOO<s npen at 8.00
am. S-foot tableS ..a a~a l lable by r.......... ·
tion at a Ch a rge 01 $5 00, WIth a 4 t.able
limit For lu,ther .nlormation, conlacl BIll
Johnson N9CNO. 21n Ome La..... G,-.
Bay WI 5-13001: (4 141-<194 -8948

DALTON MA
AUG 11

The Northe,n 8erkshue Amateur Radio
Club will spanSOl' a ham test on Sunda y.
AuguSI 11 . 1985. begInning at dawn , at the
Oanon Ameflc.an LeglOA, Route 9. Da lton
MA. Adm ,s s lOn i, $1.00, WIth XYL " YL"
and c hildren aodmll1ed hee. A le w ta bles
WIll be a_a llable al no Cha ' ge on a 1.., 1·
come . f " st' S" r~ed ba" s . fOOd w. 1I be
a_ailable. free overnlgh l campinll will be
permilled on SalurdaV nlghl IAugu,1 10)
be9 in ning al 6 :00 pm. Talk·in On 14691

ST, CLOUD " H
AIJG 11

The St , CloucI A.....teur RadIO ClUb will
hold a haml"t on Augus t 11. 1985, at the
$auk Ra pids Munic ipal Pa ..... on lhe north
edge 01 $auk Rapids o U MN High wa y 15
(Benlon DrIve). O,spl.ys , dernonst,allons .
and Irades will be le a lu' ed. Ticke" will
cost $3.00. The re will be. snack counler .
Talk-in on .3011.94 primary, 6151.015 '8C '

ondary , For lurth e r inlormat lon contac t
SCARC, 80. 141, Sl, Cloud MN 56302

The Ha mlesle ' s Ra d io ClUb , Inc ., ....,11
sponsor Ih"ir 51St annual hamfe" on Sun·
da y, Aug u' l 11, 1985, at Sa nta Fe Pari< .
91st a nd w oll Road , Willow Springs IL,
so ut hwest of Chlcaoo, The' e will be an e . ·
hiblto, pavilion and the teeocus ,wapP'S"
'ow, Tick"" at the gala will cost $4.00; in
ad~anc. $3.00. Talk·ln on 146.52. for t ick·
" Is, ma il check or money Ofde, 10 Ham·
lest ....s . PO eo. 42792, ChicaOO IL l'J0642

a dvance a nd $4 00 at the g al". Ther" i, no
Charge lOt outside llaa.ma ....e l spac". fea·
lur", w ill ,nClud e tachnical lo ru ms . II ·
cense e.ama. a.ard,. and e .hlbltS_.1I in
.,,-cond,tioned facillliea. Talk-in on ,76/
.16. f o< more In lotrmltiOn 0< tickets, send
an SASE 10 sec« Hackney Kla LE. 629

Craill Lane, GeOl'oetown KY aQ324

I need. m;onual for Ihe ORO OK·l ke y" , .
n wa, m.d" by ORO, Inc. , 01 f or1 Waf" ,
Te.as, around 1970. I will lliad ly pa y
copying and postage charges.

Bill Unge, VE3EFC
RR No.11

Thunde, B.y ON
P7B SE2 C.n.d.

Data and manuals needed 10< an 0k"
data CP· l 10 dot-malri. p"nter. I wotl p;ly
10< U>e COSI 01 copying and poslloll". I plan
to use il wllh a TI-99I4A Kantronlcs Inler·
lace pack ,

I am 1001,,"'ll lor inlorma toon 0< help
Irom anyone who has co<werted an SSB
CBIMI(Ua nd 13--ll9J1to '0 meters Any as­
sistance ...-ill be apprecialed.

Ja_ Cra wlord KOSY O
PO eo. 643

LO'Iinglon N" 182'60

J._ E. C'''"'" KA'Ol B
RI. a

J.ll....", City MO 65101

WORLO POUCE/FIRE G.....ES
AUG 4_7

The san Jose St ate Unl......s lty ...RC WIll
opera te W6Y L to commemorale Ille 1981>
World PoIiceiFi,e Games. Opetltion will
be Irom: 1900 UTC "' ugus t 4 to 0700 UTC
Augus t 5; 1900 UTC AUll ust 5 10 0700 UTC
Augusl 6; 1900 UTC Augus t 6, to0700 UTC
Augus t 7, Th,, ' e will also be some cpeee­
t ion Aug ust 7 through 11. Freq ue nc l"s will
be 3.870, 7,240, 14.270, a nd 147.555 fo r
pl>one; 7.125 .nd 14.0010 for CW For. ,pe­
cial cenmceee. send a large SASE 10 SJSU
ARC, c/o Sludent !>rOll'amS and Services,
80.2, san Jose State Uni~ersity, San Jose
CA95192.

a Lake Mic hig a n beach , a nd ample pa,k­
lng, The 'e IS no lood vendor In lhe pa,k.
For more Informa lion, contacl Ed Alde1"­
man Kae.z.~ 48lh "'Ye., Law'ence 10'11
49Q&.l,; (6161-674-3567.

GEORGETOWN KY
AUG 11

1lIe Blueg,ass Amaleu, RadIO Soc""y
will sponsor lhe Cent' al Kentucky ARRL
Ha mlest on Sund.y, August 11 , 1985, hom
8:00 .m to 5:00 pm, at tile SCott County
High School, Longlic k Road and US Roule
25, Georg"town KY. Tickets are $3.50 in

AM HELP

I would lIke 10 correspand Wllh anyone
who has used a Ta no Cotp. DrloOOf' c0m­

puter lor ;any pufl)OS8.

... Mc Daniel W6f GE
140 h mple SI.

San IMgo CA 112106

Bm f '-'ct- Af9B
3302 L.opoId Wa y . 111

... d i..... WI 53713

I am In need 01 a schema hc and inlo<·
mahon aboul the type of needle ..-ded
lor a n otd~al TV and Racloomooet 337
pnonog' apr>.

I am III need of Ihe manual and/or SChe­
meuc lOf the MuHard C l l t,ansml!1er and
matChlllg rscei~e ' (Britis h M' lita rYI, as we ll
a , the ma nua l lor tne Ha lllc'all a,s Sky
Cha mp ion sho 'l w a~e ' sce i_e r. 1will lliad ly
pay lor a ny costs ilw ol_ed

Ca <t NltI l..n VE7EAO
12'0 Gull C,.

Prince Rupel1 BC
VeJ ..as Canada

~ 15th ANNUAL

~@rfe INDIANAPOLIS HAMFEST,"
'3iiy~ And INDIANA STATE ARRL CONVENTI ON
July 13-14, 1985 Marion County Fairgrounds
2 Full Days of: FREE :

Commercial Exhibitors Park ing
Large Flea Market Kids Prize Drawings
Hourly Prize Drawings Campmg
Forums Womens Prize Drawings

Indiana's largest Electronic Flea Market and Amateur Rad io Display
INDIANAPOLIS HAM FEST , P, O. Box 11 776 , Indianapolis. IN 46201

OR CALL: (317) 894-8522

TALK SO THEY MAY WALK

AOO '-'

The Kansas City 10'1 0 A' a ,at SI'Irine Ra­
dio Club (WA' NQAI will hOSt Its second
annu~" ta lk-<n on AlIQual 3-1, 1. for the
benefll 01 the Crippled Chlld,en'. Hos pi.
ta l. , We will look lor you on the ai, I,om
10:00 am 10 10:00 pm CST, We will be on
the lowe, ' 0 kHZ 0180, 2'0, ~, a nd 15 me­
Ie ' s , as w,,11 a s Ill" 4<l-mete, Nov ice band.
We will Olle r a two-co lo r certtueere wilh
your ca ll and name. Send a la'ge SASE
a nd $ l ,OOto QSL Ma na lle r, Mr. J , V. Foust
KA~GBK, 5240 N, Pa lmer , Ka nsas cnv 10'10
""1 19

GLENN MI
AUG 4

The BlACk R,W!< Amateu. RaO'O Club
w,11 sponsor Its annual VHF P\cnlc and
Swap and St10JI on Sunday, ...uguSI 4,
1985, "om 10:00 am 10 3:00 pm, a t the
Wes t SIde Allegan County P.,k nea'
Glenn 10'11110 miles nor1l. 01 Soulh Ha~en

~ia 1,196, E. it 3Ol- Admisslon ....iII be $2.00.
1lIe,a w,1I be free la bl" and t,unk sales.
Thare w,lI be picniC ta bl" ' , • playground,

ble reeervaucns. 0' hOlel in lormalion ,
send a n SASE 10 the Jackson~,lIe Ham­
Ill$t A$SO(: ialion, PO eo. 23 1301, Jac kson­
~,Ite FL 32241,
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su lla red an o the r d isappo intme n t. Th" y
had hoped 10 spend a day on Ihe ..ir Ifom
""ill.. Gigedo XF4 bllfore conlinul"il on
to Clipperton and had obl..ined a SUlt..ble

license. Unlortunatel~, a g,oopol "'..Ican
OXers planned 10 ope'al" Irom XF4 at
a boul the s ame time. so Ihe Clipper/on
gang's operating permlSlion was 'or Sin
Benedlclo Island only, not lhe more ac­
cessi~ seeeee Is land, Irom which tile
XE groop Woold operale. As lhe Roylll P<>­
la , ls steamed a roond San B,,"""lc lo. the
OXped llioners could clearly see Iha l th"
laland had no possible landing. had no
way 10 get operators, generator, and gear
10 the lop 01 the 201). -tccr surround,"il
clills. Ma ybe ne ol lime, said the opera·
lorS. as Ihey continued to molor toward
Clipperton.

A 1_ d aY1lI..tef. on schedule, the Royal
PollI,il dropped a ne h o r 0 11 Cllppeflon.
And then the lrust rat ion r"all~ began. The
c per.. lors we'e within sigh t 01 lhelr long.
sought objeellve. bulthe surf pou nding on
all sides 01 Ille Is la nd Pfevented I..nding.
For thfM days IIIe Royal PoIIIrll circled
the ISland, looI<ing lor a possible landIng
s pot. The he m s con,ider"d , wlmming
asllOre , bu tlhe s ha rks In lh" ocean looked
even hu ng rie r than the OX sharks on 20
mel_. One early altampt 10 land almosl
"""'" in dlsastef. AI their SITIIIl landIng
Skiff approached the enelrcll"il reel. ..
large wa~e /lipped Ihe Cfa ft, d umping lhe
DXers on to the sharp coral. The ha ms
flghllld Ihel r bo"l and re lu,ned to l he
Roy..1PoIaril wllh only mif'lOf cuts, ""Ilhe
Incidenl undera<:ored lhe dangers 01 CliP.
pe<ton'l surf.

F lnall ~ th" l, luck turned, .. nd lhe seas
calmed jusl el'lOllgh 10 gel gear, provi.
lions, and op8falors aal'lore. The sur! was
Sllll 100 strong to land ....r the WYiIi base,
lrom wtIich ltle 1918 Crew opeo-ated. Tl'lis
year's Clipperton OX ped it ionefl pitched
their tenlS on a na rrow slrl p 01 sand ne.. ,
tome coconut trees ..nd hard by an a!)on.
dOne<! ammo dump. As II IUfn«! oot, the
only eoPk>siOna were on lhe ham beMl,
whe"""er FQtXX a ppea red.

Onee ashOfe On Clipper/on, Ihe OX ped l.
tlon proceeded as plan ned, with onl~ an
oceaS!Ona1 " lSlt from Mu rphy. Their c....,.
c falt AV5 'leftical, ..nd A3 ,,,bander su,·
¥'-lille h igh winds , he..-y rains. and Ult
spr..y Ihat plague the Isla nd. For g"ner.
tors , Ihe g ro up c hose Chinea" d ie sel
models, which uae<l the same I...... a , the
Roy..1 PoI..rll. TI'Iese all-importanl llama
per!ormed ..... Il'Irovghoul lroe D)(padj.
tiOn. As iOa lfOfTI the mif'lOf gHlct>es • ••
peeled In so co mplica ted a n end...~Of
(plug ging a 11().V ..mp Into a 22Q.V ge ne<·
ator, usl"ila l&-meter W3lPl narrowband
lillef on~ met.".. etc .), thoe amateuHadiO

C.. I Year, noth ing mor. was heard Irom
Clipperlon on IIIe .amateur bends tor 20
,..~

8 y the la te 197Oa. ClIpperton was atlhe
top 01..,eryone·s moet·wanlfl(liist. A w"l ~

o rga nized groop 01 SWiss. F,ench, a nd
Amer ican ha m s Iin a lly assembled the
lu ndlng, operalora, .. nd equipmen l
M I L1«llo meal the Sllll fll(Iulrements 01
ltle French !IO'"'8fnmenl, requlr.",...,.ts ee­
ta bliahed to pI_nt a repe.. t o lllle FOllAJ
Iroubles, The 1918 DXpedltlon made e bou t
30,000 conlect" to lhe g,,,at satisfaction
o f lI .eI)l'Of l6 e.cepl lhe Europeans. who
............ I'Iad good propagaliOn 10 Clipperton.

ThoI10$5 OXpftItIon

Thanks In p.. rt to the s uccess 01 Ihe
1918 eXpedll iOn, the French governmenl
flu~ mora feceptl... 10 IIIe idea. linc"
th,al time, and impatient OX... didn't h.....
10 w. il a noll\ef 20 y...rs IOf Cllppe<ton.
On ly a lew years all e r Iha '18 Irlp, . ma ·
leu, . were p re pa rin g l o r th e n e . t on·
s laught on Clipperton. Unlortunelely, this
I..teat O)(pecliliOn started a lmost as badly
.lS the 1954 one. The Clipperton OXpedj.
lion W.lS ortglnally a<:heduled lor eerl~

198 4. I n d the c pera tc rs a n "mbled in
Me. lco In the SPflng 01 lhat year to a wa it
theif char/efed boa t. The bo.lt _ "f­
riwld. " Iter more IlIen .. week 01 Silll"il
a round Ille hotel , the operalors reluctantl~

canceled Ihelr plans a nd rel urned home,
Shad" s 01 1954, They d idn' t g ive up, how·
ever, .. nd continued to search lor .. sull­
able _set. One" again prcwing the ".Iue
01 peree .e.ance, lIMt group finally located
a nd charlefed tile Ro~.' PoIanl," fl..,I"il
cra ll wh ich had m ade several pr..,+ous
tflps 10 the a rea.

Si.teerl a ma t" urs Irom _ countries
formed lhe operallng team lor lhe IlI65
lrip, wtIich sel oot from Mexico In eafl~

April. On Ille way 10 Clipperton. the group

eteur bands three times. The Ilrst amateur
OPflraUo n on Clipperton was in the spring
o . 1954. when a group 01 lowa OXers , led
by Bob DennillOn (now WlOX and VP2VI),
hopped In a car and drove 10 " ca"", lI;o,
Me. lco. The gfOOP I'I lfed an 83-loot diesel
s hip and se t o ul 10 ' Clipper/on. 500 mile s
001 to sea, Ihe Ship's na vlgalor tripped
0Yef an unalowed tfanSmilter, 'ell, and
broke tile ..,lp'S only ae.tant Since Clip.
pe<ton Is ha ro ItnOUQI'l 10 lind with proper
na" lgational gear, Bob Denn ison &nlisted
the FCC 10 netp plnpolnl Ihe s hip's rcce­
tion by d lrecl lon tlndl"ilteehn lq ues. With
Ihi, help, the h a m, guided the ..,ip to tile
rigI'Il \/IClnlty, ""t they were unable 10 spot
Clipperton Rock. Aftef salling around 'or a
lew days wltl'lout locating Ihe iSland, the
s hip's Ca plal n turned a round a nd slea med
tlaek 10 Aca"",lI;o. Clipperton had suuck
tile lirat blow in wha t was to bll a pr0­

longed ba ttle with OXpedltionet'a.
Und a u nted, Bo b an d tl'le othe r Iowa

ham s tried aga in the n"xt week, thla time
with a t-alll"il cratt, Ihe Barca . Tl'le na"i·
gatlon WOrI<ad thl, lime, and 1M! da~s

alter Ie..Ying Acapulco, ltle cr_ spotted
Clipperton Rock jusl belore nlgl'll1all. The
next morning, how_ , Illere Wi13 no sign
01 lhll ISla nd: Slro ng winds and OCean cur­
ren ts h ad , wept Ihe Ship well paSI 11'1" Is·
land. Unable to flg hl the combined 1000es
01 boll'l wind and current, the Ba~ dfilted
lurll'>er awa y lrom Ille elusi... Clipperton
and fi na ll~ waa IOfCfl(ltO call lor help.

A s hi p Ir om t ne Mex ica n Navy re·
sponoed 10 the dlslress calls a nd soon
joined Ille S.~a around Clipperton. Thil
..,Ip towed Ille Barca up*ind to Clipper.
Ion ..nd stood by ollll'lOr" as 11'1" a ma teurs
worked their way thro ugh the treacII" rous
su r/ to Ihelr landi ng slle. The eXers ' trou·
bIes weo-e not yel 0Yef, 1\oweYer. Their boat
O'rer1umed in tile surl. flooding theif gen.
erator, wh ich fllt..li.. ted 'or its dunking by
generating ~alt a mounlS 01 QRN as well
as ec. F;na ll~. the ove rworked gllnll ra lor
ra n ect 01Oil and slopped perma nen tly.

Mea nw hile . a second Mexica n na.al
WI'$MI "".. 10 o ff Clipperton, bearing SUp.
plies lo r th e h .. rd·luc k OXpedllio ne fS.
Among Ih" supplies was a second gener­
atcr, bUl lha na"al ship, h..d been ordered
back to Mex leo a nd wanted Ihe lIaml to
Ie.a... tile i,land. Bob Dennison malllged
to 'tall lor .. 1_ .nor. days andm~ 1108
0S0s as FCl&6.J belore accapll"il a low
b-ack toward Ihe melnla nd, Thsl lirll Clip.
perton eXpeditio n to ok 2 2 d ays and
sou"d Ihe French .. uthorltle, on Ihe
whole kSe.l 01 ;amateurs ";sl tlng Ille re­
mote Island. Besides a ,_ conteell made
d uring the 1951-3 Inlerna tiOnal Geophysj.

x

Clip perton Island. The very name sends
chm, along the spine. ot IonQ-time OXen.
Clipperton 18 SynotlytnOlJs ....ilh i ....ccnsi­

bllll~ , pirat.., dange,_ and frustration.
Once on the lop 01 most·wanted lilla, Clip­
pertoo has been on the air. total 01 less
Ihan Iwo wettks In the last 25 yea'•. Re­
porta 01 groups planning to go to Clipper·
Ion ate second onl~ to Albanian opera"
tiona as prime discussion In!he OX rumor
mill. Finally, this spring, more Ihan • don­
en amaleu's did !he Impossible . lId put
Clipperton Island on the ai, 8& FOIXX, but
not witrtou l . 1_ remlnde<'l ltlal Cllppel"
Ion Is, al'er all , one of 81T'Illeu••.clio'.
toughest nula to e,-..;IL

Clipperton lalan.d uee In the Pacific due
weal of San Jon , Costa Rica, and due
souU, 01Albuquerque, New Mex ico . abot.ll
100 miles all the Mex i(:. n coest. lis 2
square mi O. Ilat COfal and Und SlJf·

round a rly·st.gnant lagoon, w,th only
one large rock a nd a lew trees s lic king up
mora lhan a le w 18<l1 abova the llde line . II
has 00 haltJor, and landing Ihrough its
Ilea", sur! is alwa)1 risl<~. Ewe<> lhe I.
.and'a name retleell its SlnlSler nalure: It
Slems Irom John C.lpper lon, an elgh.
teenlh cen tury pira te who used the ISland
loS a beee tc raid coastal shipping.

Clipperton is now conlrolled by France
and consideted part 01 French Polynesia.
bu. such was 001 always the case. Since
Ita dIscovery In 1521, Cllpperlon has been
claimed b~ Me.lco , Frlo nce , Ihe United
Stales, Iond Greal 8"la;n. Ear/y th is ceo­
lury, the kIng 0' lIaly, Victor Em.on...... ,
Wlo$ askad to decide w!lOSe Claim was
.alld. Appa ren tly not one 'or snap <.tee;'
910ns, the king look more than 20 years 10
ma ke up his mind In ta vor of Fra nca .

C.ipperton has remained unlnhabl lad
.or most 01 ItS hlslory, with a 1_ e.cap.
tiOna. Besides the early pifatas, Me. ico
"stabllshad a small colony 00 the Island
to bolste , Its cl aim e ve r Ihe Isla nd, Most
o t lhe pa,ty died whe n sup ply s hips
stDP9a<l _"'ing Ifom Ille mainland. The
US maintained a SlTllIl bese on Ille iSland
durl"il WWU, bul ooly bOlds a nd c rabe
have call"" Cllppe ' too "home" since me
wa , .

CLIPPERTON ISLAND

Ch ad Harris VP2M L
8 0 x 488 1
Santa Rosa CA 95402

The FIrst C1ippwton Oltpe;dltlon

PrIor 10 tl'liS yea"'s succentur OXpedj.
lion. Cllpperlon had on'~ been on lhe a m-
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Bob Vallio W6RGG survlWld Itis fC»IOC ,u p'lIi..nr:e, oul h.. Ita s nO plans 10 ffllum .

E MY GUEST

skle ol lfle OXpediliOn proc:-sed smoottl­
Iy. a nd Ifle OC*.t~ kepI . Ia llon. on
every oeen band. And IS one ""11I·tann.ed
opa,a lor ,em• •ked upOn his ,elurn, "Th l
pillups ""I'e o rth Ihe l'l p !"

Thl isl.nd less .U'acll.... bel ........n
O(lef.ting aI'lillL AtI"Ough Ifle g.oup .1
liral . te .....1. including stlak .nd l'asI!
lisn, tfle trip no plen;,;. 1l).0mpn
....ind. ....hippad 1 1 Ii.p', lood, .nd a ny·
Ih lng I'IOt tied down. Tampe.alu'e s in Ihe
80s and 90$ and very high humldll y com.
binad with blinding s un 10 ma kl dlytimes
unple.asarll . G.1da IS sunsc.->s ......1
I.... order 011.... day. AI nighl. ....."Y ' alflll
'1oOded t.... lenls l. t lNsl lhey had pl....ty
01 IntSh "". ter ' l· The I.mous Clipperton
C'.b' inVaded Ihel. csmp in lorce. eallng
lust lbout .nyth lng Ihal d idn 't move, In·
cludlng toel , Butlhe 'eal p'oble m .....s the
birds. lois o f birds. Hund'ads and thou­
sands of birds. each appa'....l ly liming I t
Ifle DXpecliliOnoa<$.nd thei. lentL Judging
by the condI tion 01 tfle 1....11 alter only a
II.... days, II IS no wondl' trlat CIip-per1on
..... . once a m.jor sou'c' 01 gu ano. The 16
OX pldit io ne , s , nol In the mood 10 be
mined lor lhoeil guano dfI9Olil$, 100l< a dim
wiew o f!hei, leatllerad I,iends. Such is the
Iol oI lhe serious DXped.lioneI.

A H.m>WIng Moma<rt

The g'oup ....a s p,epa.ed 10 ' un ....a nl ed
vlSUors . a s Ihey 'emembe'ed tne p i.a tes
Ih.1 Olhe, OXPadilio...... encounl..ed on
Pa lmy,a Island. nol 10 menliOn Clipper·
lon',~•. For • momenl II IookecI
as l"Ough 1'- p,•••lions ....ere ....eI~
loundfld , ....heIl • small helicopll, circled
oVI/hea d and lIa , lad d ,opping small
bombs. Eve rylhlng tu. l\8d oul to. Ihe beat.
now-, ....hen Ihe hems disco_ed the
helicopler'a pnsenger w. s a lellow~
leu' I.om a Me xican I,."ing ..... In IhI
••ea. Tfle bombs ......e uHd to sca,e bi.ds
a wa y lrom bel\eath till helicopter , ect to
1,lghten the Dxers. Am. teu, ,.dlo's s pi.l t
0 1 In te,na llo n . 1 coopera tion p,evail ed,
.nd soon Ih.. Mex ic a n ham offe'ed 10 'e­
pleniSh the DXpedilionera' Iresh """lr"lable
suP9/y and won ewlf}'OIl&'s g'.tilude with
a cua 01 COld beer'

All 100 soon the lime came 10 pack up
and I..a ye C lip p e, 'on to Ih e bl ,ds a nd
c 'abs. And once aga in Cli ppe.lon proved

AM IS BACK
In luning ac'O$S tfle HF phone bands.

m.ny .maleurs ......m s u. p. lsed wllen they
Il a'n tnatlhe'e Is a subslan llal amounl o !
AM p honl .Cllvlty Oh Ihe a l, . Indeed.
amidst a ll the dlscu..ion . b<MJ1 slagna·
lion in amateu, 'adio. AM seems to be Ifle
one spec ially Inl..esl wf'l;,;h Is aclu.lly
g.owlng at tfle presenl lime. ThOse wllO
I.ke Ihe .lIi tude that amateurs ho still
ope'a tl AM I,e ml.ely diaha.d no Ig.
norl the fflalitilS o f lod.y's lechnology
haWl missed II'Ie poii'll ...., I' e ty.

Presenl......y AM """,.tors may CI'lOOse
10 use Ihis mode lor a varlely 01 reasonL
Undoubledly . some .'e old- lima.s ....ho
simply anjoy tl'le nos la lgl. 01 pulling thei'
3O-yaa/-old Globe King s a nd B<r610s oul
o f II'Ie clO$lt and li.lng thern up, Nevlrt he­
I.... UPOfl Iislening 10 AM 0S0s ih P'OO"
,eSI , 01'11 soon d iscove,s Ihet a la'ge
pa.cahlagl 01 Ihe AMe .. a,. you 1'111 ­
some s tilllh high school As tound,ng as II
may seem. AM operators lrequ....lly dis·
cuss such topics ;os build ing , ,ep.i,lng.
and mod<lylhgl,ansmlllors a nd .ecelve.s

10 be lormidable, As the OXpedltlonatS
stlllted to strikl thel, camp and prepa'l
'or the d,ll;,;ult pus.ag& back 10 tM Royal
PoIatl• . 1M sur! once again rose to un­
manageabll levlls. A day ....eot by . a nd
Ihen anolher, The Crl w beoan 10 ....oncer
wh e n thlY....ould be able to ieeve Cl lppe, ·
Ion. The 1" .,,1'1 load gone. tl'ley ....e . e living
on I,eeza--clrie<l 1000s .nd ....1'1.1 "an lholy
could catch. Finally. on lhe Ihi'd day .tler
decidIng 10 lea...., Ihe _s calmed auU~

clenlly to Iry 10 lea"" . As lhe OXpeditlon­
""I t.."led thernse lves a nd Ihe i. gea. ou t
pa st the .eel to 1M Roy.1 Pola.is. the su rf
upended one 0 1 Iha Skills, dumping ha ms
a nd rigs into lhe .... Fortun. lely. no one
....a s inlU'ed. and IhI shal1<a kepllhei, es­
tance. As they ..It Clipperton. a Shakan

member 01 Ihl OXpedl llon lama l1<&d. ""
....e h.dn 't gOllln 0 11 the Isiand .... heh .... e
dld, ....e ....o uldn·1 h.ye gOllln o il at all ,"

end IKperlmenling ""ilh cl rcu lls; tiler••'e
even some h<>r'nO-br_ IIgs on INt ai,!
Soml 01 tnesl .maleu'S are a ud ioph iles
.... hoSl chall lhge Is to a ch ieve sup l rb
voicI quality. Othlrs app'ecia te ....o l1<ihg
al a ....... of tschnology ""he,eln the aye'·
age amateur ....lthoul a degrae in ""111_­
ing can gel tfle leel 01 me.ningfuillands­
On expe.ience inside. pilce 0 1 .adlo
equ ipment. Soml o llhe AM ers simpl y got
bo.ed .... ith mafnetream a ma teu r .adlo and
deci ded to Iry soml thing d l!le 'lnt. Others
may be lo und up 10 lhelr e lbows Ih high.
tech• • Kperlmenling ....ith SUCh innov.live
Ci.cul lry .s pulse-du•• IiOn mOdulation
and SyflCh.OI\OUS delectlon.

Sec tion 97.1 (c) o . ou' rules lISIS IS part
o ! the basi s ahd pU'pOse 0 1amallU' radio

.dv.nclng s killS Ih bolh the c om muni·
c alion and lech nlcal pn.ses 01 Ihl art ,"
This means that ..... teu, ,edio Is inlanded
to ...... In part as a means by wf'l;,;h an
individual c an provide sell.ihSlructiOn Ih
tlle ' a dio a rt . AM technology Is onl of Ii'll
ba s ic lOUhda l lohS UPOh ....hlc h muc h 01
loo.y·S high techno logy IS buill. The a m.·

Opar.tl"'ll Aasulla

the DXped'llon ..... quill a lIUoCCllSS.

OMpile II'Ie deI.y 01 a yea' and the dill~

cullles gelliflQ on and oil lhe Island. TI'Ie
C' l w ma de a lmost 31.000 contacts. mael·
Ihg thel, goa l 0 ' mo's asos Ihan any p ,e·
vlou s OXpedltlon 10 thl island, Th l l,
conlaclS ....erl "pll t ab<MJ1 2:1 Ih favor of
single lUdeband. on eve<y band e xcepl 40.
AI eXpeeled , 20 meters p'OYided tfle bulk
01 lhe conlacls. .... i1h more tnan 11.600
0S0s. Rellscllng lhl decline In s unspots.
lhl c,ew made almost Ihree ttmes as
many co nt acls on 80 meters as on 10.
Th ly I ven m ad l a boul 100 conlacts
Ihrough Oscar 10. providing lIOnI8 satellite
.... lhusl8sts wilh a unique oppottunily.

Thl 3 1.1100 coni ac ts inCludld asos
with hams ih 130 excc coun t.; es. on all
c onlinShts. The pue upe hSVI' s lopped,

te u . ·s se ll·lnsl 'uclion may ,ange any·
.... h e .e h o m expef lm enlin ll wil h Ihe
e ll me nta ry lundamenlals o ! mod ulation
all tbe way 10 sp/ead spectrum, packe t , a ·
diO. AGSB, and othe< ma rvlls 01Ihl 1980s.
Now, . ny college malh sludent ....m a g."
Ih .t one cannot f..... comlort_ ""it" dil·
I..anlial equations .... ,lhoIIl having lI'al
masll red the c alculus. a nd Ihal ....OUld be
Impos s ible ....ithoul a SI'Ohg bac kg rouhd
in a lg ob'. a hd a . lthmelic . No wOhde ,
tl'lerl is .... Idlspread conce , n . bout Ifle
p,ltSefl t--d.y amateu"s lack 0 1 Int..esl In
bullding.nd l Iperimantallon , Is one to be
labeled a ··di&hard·· lor nol e .peeling a
ne .... ly Iic ehse d Gehe'.' .... llh no p,lo,
h . hds-oh lIpe'iehCe 10 Immedia te ly dl""
In lO dlgII Il.IIY ·COhl,ollod phuo-loCKSd
loops?

Pem.ps the most convincing eridence
lliat AM Is alive and ....111, Olher than ee­
lua lly heari"'lllhe AM slgnals on Ifle a" .
can be found by glarocinglhrough tl'le a ds
In. ' eclnl Issul 0 1a ny 0 1Ihe popula, a m·
. Ie u ' -' a d lo magazlnos. You .... ill noli CI
I hat most 0 1Ii'll impOrted HF I'ansce ivo,s
now Include lhe AM mode along wllh CW,
FS IC, SSB. and FM. This ....asn·t tfl,Ml li.... or
I.... years 800· leI uS be ,e alisl;,;; il would
be inconcelvabl. 'or these la'll" manulac·
lu 'ers se<Vlhg malor ma"'e ls througholll
the ....o'id 1'101 10 use some sort 0 1 ma,kel·
Ing ,e saa'c h 10 del• •mlne consume. da-

bul the oper.tors did thel. besl 10 work u
many desetY,ng DXer-s as possible, as last
IS 300 centacts pel hou r ufldef good ceo-
dlt loh' . At ttmee. the ohly ay to kelp 0' ·
der In the p lieup ....as to o' k s ta llons by
call arias. And lhe operalors noticed . n
inl_ tlng c....nge In the J__ oper.

alOlS when Clipperton DXpedlliQn« I(.ay
Saki JG3lZG tOOl< lhoe mikl. As soon as
Kay slarted talk ihg in Japanese, lhe hOf·

mSlly well-dl scip linad JAs b,oke Into a
chaolic ,abbls! Nevertheiess . m01l1 ama·
leu,s wllO neadad Clipperton had a mp le
oppor1unily 10 log one 0 1 am. I....' ladio's
' a rer aTHs . The OIlly e~cep llon wn the
same OfOUP who missed the 1978 ll1p: tfle
EU'ope;I.h a m. tlurs. oeee a ga in. p,opa·
g.lIon did hot layor Europe. slid mahy
Eu,opeahs .... 11I have to ..... 11 a II.... mo'e
yes.s lort l'lei. FOIX aSL care. It you ....e . e
among lhe more fort Una tl OX... ",,110 did
""011< FOIXX. QSL vi. lhe Yasme Founda­
lion. PO Box 202!:i. Castro V.lley CA~

These 30.000. conlac ts came a l .IOlal
ccet o f a lmo s t $31050. Aboul a Ihl ' d 01
Ihe cost .... as cove.ad by donallo ns 01
eq ulpmenl and money, 001 the OXpe<t~

1-.I~ picked UP Ifle majority
oIlhe COSIS. Slay-aI-flOme DXeB .....,Iing
to heip de/.ay lhe costs 0 1 lhe tr ip and
I'Ielp ensure II'Ie success 0 1 futurl OXpedi.
tlon . 10 Clipperton a hd el se....he. .. c an
send a con trlbulion 10 Ihe Northern Ga li·
lorni. OX FOUnd.lion, Box 2368. Slamlord
CA 91.30!1. Or you mlgl'lt con"'de1 joining
lhe Clipperton DX ClUb. lor $17: COnlacl
P.t tlCk Billi"", F6EYS. 8 ..... du Ge<-al
G........a l, 67000 St".sbou.g, F,. nce , Or
add. smail COnl.lbulion to the c ause to
your a SL 'lqua s t.

TI'Ie 1985 Clip.perton DXpe<tillon Is no...
hillary. wilh only slides.tld QSLs to mal1<
lhe 8Y&At. For IhOse OlCers ...no mIssed
Ihis ch.ncl 10 conlirm FOIX. II'Ie ....a .llor
Ih. ""xl a ma leu, oc*aliOn f.om Clippe,­
Ion may be quile long, certa inly Sl ye ,al
years. And .... ill a ny 01 this yea,'s Ylterans
join Ih e ne xt tr ip? " No Way." " Ne ve ,
Again." "You'"" (lO1to be kiddIng," Awa. ·
.... tly one viSlllOamaleu' IlIdia'a IIarG-luck
isl.nd is enOOJgI'llor ......,.one.

Tha nks 10 July, 1%4. OST; April t . 1985.
QRZ DX, and lhe C lipperton OXpeditloner-s
!o' lhe l' a ss lst.nce .... ilh Ih is column.

mand. Since these companies arl very
cost competi tIve .... llh lach other ih wha t
appea rs 10 be a d....indllhg market, I he~

....ould not be ,.Ising tnl ,e lail p.lce ll o f
thei, radios by as much as $100 each In
order 10 include AM I.ansmittlng C.pabi~

ity II they _I not CQI'lYInced IhOl t""'e IS
indead a mal1<et demand lor .mallU....·
dio p.oduclS ""hich includl Ihe AM mode.

Those who 0PpOSI Ihl uSI 01 AM on 11'1..
amaleu. band s usua lly argue Ihallhl dou­
ble Sideband slghal, .... ilh 1....tee me hOMi·
1'1.' ba...... idth a s SSB. la kes up 100 mUCh
spectrum in I"",",y's "congesled" bands, II
II'Ie one a nd only juslill_ goal 01 ......
leuHadlo Ix pe, lme nlalio n is spec l,um
cohS8rvalion a nd genl,ating Ihe na rro .... ·
eet pOssible sig na ls. then pIl.haps vo-ce
opa,.lloh s hould be alimina tad anti...ly.
Five 10 Ian CW stallons could s lmull a­
naou8ly """,al. In the IP8Cf! OIX'utned by
011" SSB sig....l, Besides, everyone ag._
thaI ON penel,.tes the aRM and QRN
beller Ihan SSB. AM , or FM, Ot course,
CW Is much ere....a. than Voice, bul thaI is
OM ollhe pen.ltieS ""e must pay for spec·
tfllm conser-atlon. Wilh loday's Ischnol­
ogy ""h lc h Ih c lu d e a COmpu ll'S and
interfaces. keyboards. code 'eaders, a nd
..xol iC RlTY s'(Slams sUCh a s AMTOR,
many of the dra ....b ac ks !o rme. ly associ·
aled ....ith "CW" corhm uhlcation c.n hOw
be overcome by hlgh·lec h. The M .... 10.1-
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lo.l s.N!Hz IMond has alrNd)' set Ir.e prec­
a den t _ Th ink ho w many more signall
COUld tNt e ram med into Ir.e e xisling HF
amaieul IMond, If they were all ON only!

seriou,ly, 01 eeceee nona of our fI'I<XIes
I hou ld be eliminated. Ma ny of ul o pe rate
"olee beelule we find Il more enjoyable
Ihan man ipulat ing a lelegraph key or typ­
Ing out messages on a keyboard . delplle
the tael Ihat ...... sse uws more epee­
t........~ 01 us pref., AM OWH" sse fOl
preclsety the same IeallOll Ol!le<'l pretel
sse OWH" ON! Why should lhe IIm,l 10
preferenee "a . a peelfum ec:onoITly be arbi·
trar ily set at the ba ndw idth o f SSe? While
I e le a n SSB ,Ignallake llihe bandwldtn o f
at leasl fi",. ON Ilgnala, the ba ndwldlh o f
a ele a n "'M signal only lakes twlee It,e
bandwidth 01an SSB signal.

One ol tlte unique featu.... oIlhe .......

tllUl Rad;o seosee Is lite wide "anety of
ffequenc:ies and emiSllion /nOdIl$ a"..i~
able fOl c:ommunlealion a nd experimenta­
lion. In 1961. rejeeling a pelilion (RM-3665)
wh l(:l'1 sough t 10 pl'lese out "'M , the FCC
Slated Ihal "The C<lmmiSllion'a aim is to
provree the am a taur radio operat or with dl­
"erse modes o f eommunlea tlon fo r e xpor­
i""," tallon ra lher Iha n 10 r...lriel him/hef
10 ee<laln specifle melhodS 01 eommunl­
ealion.R

Toda y thele is -'ous eonceln ower lhe
IlagnaHon In growth of amatllUl radio. Un­
fOflunat" ly. a eommonly e xpre , sed a ltl­
lude I. that "o nly my speeialized inte rest
in amlleUl rad io I' worth p,e..,,,,lng , eo I
don't eare if 'IOU' favgrite a c tl"ity is e limi­
nated." Such griping ;s likely Ig hIm off
a ny polential Rew<:omel wI>o m lghl hap­
pen 10 be luned In 10 Ir.e con---.alion, in

addilion lo IhI de'l ibelate inlerference and
jamming, ,aelal and e thnle lIu,,". fou l .....
guage, in.... I"and Ihreats. and Irg _ ls
0'f8I frequencies. e tc _, wh ieh 1'1.."" t>e<;ome

so common on tne "oIc e IMo ndSIQday. In­
lere-sll,.,gly, "ery lillie o f this beha"ior Is
heard coming from Ihe AM Illa tio,.,s. The,e
I' room I,., our bands lor a ll the legal
modeIl 01 emission a nd ell""""" operating
ICllyili... presenlly enloyeCl by ama t......
We should all be plened Illal lite AM_
a,. on lhe a ll ar>CI displaying a litt le genu­
Ine inl",...t ln lhe Iec:hn ieal side of ,adio.

MOSI 01 the AM acli"lly i. vol unlarily re­
Iltrlc ted to small , apeci fic portio,.,1 01 tn"
eeece. Close e xa m i,.,ation of mOil g f the
complaintl about CRM , "'M or olhe rwise.
will , eveal tna t someone was likely 01­
fended because anolher amateul dated to
lransmit on hill sel f-proclaimed "prIVa te"

freq.-.cy. whicll was probably idle a l IhI
lime. II il lhal some 01 the Ml tate-ol_lr..
a rt" rtgll In use today lack etc'e Ir>CI musl
operlle crystal-eonlrotled? ReQardless of
tr.e mode In use. interference can be kepi
to In ecceplable le"e l li mply by obse"'ing
oood ope rating procedures.

The AM community cordially In"ilel a ll
amateura 10 listen In sometime. The most
popullr AM o pf!,,, I"'g f req ue ne l" , " e :
1880-1900, 1985-90, 3870-85. 7285-95
kHz, .nd 29.o-N2 MHz- You /<III mighl
like wl'la l you he...r>CI _lOP an u'ge 10
lum the mode , wite h 0'" 'IOU' "a ll-mode"
Iranse" l.er to Ihe AM position a,.,d fire up.

Do"Mld Che$le, K~KYV I. edifor 01The "'M
Pr...IIE_change. a monthly "''''''~Ite'de­
"Orad to A lii operation.

UN!
3) Fl rst -WF1 P U. Second-WUfUU.

Thlrd _NN1Z, Fourlh _N1Z...Z, Fl lt h _
KF1...M, a nd Sid h_KTl RAX.

41 II wou ld lake litem 50 d a ys and 40

~"

S) AF2M neoded 180 rods . The circum­
fe ,e nc e o f Ihe c i' Cle was 330 leel.

8) The HT cOllta $200, tho VHF tran..
c ei "", $400, a r>CIlhe HF rig $500.

71 The eoncocllon witl be 7124 m inera l
oi l and 1712411anlllofmer all.

John Edwards KJ2U KF1...M 'NUIUU finished litSl

PO Box 73 KTl RAX finished sacond

ATELLITESMiddle Village NY 11379 KTl RAX NNIZ finished firal
WF1PU finlahed li_th

LOGIC PUZZLES NN1Z N1lAZ finished lirs t

This morolh. fOl ill Change 01 pace. IeI'll KTlRAX lI,.,ianed fourth

Iry our collect"'" ha ndll al some logic puz. WF1P!J KFIAM finished Illth
lies. Wh." nams may not be lhe mosl log- NN1Z fi,.,lshed thi,d USING THE AO·1O APOGEE PREDICTIONS
Ic;.aI bunch 01 people in lhe woOd (if we

WU'"U WF1P\J li,.,ished Ih ild Apogell PlediC:tiOtla IOf lite morolh of July a ,. prO'\l'Ided 100 1hr" sacllons of the United
were Iogieal. we WOUldn-t be clinging 10 Nl lAZ fin ished fourth Stales; Wasnlnglon DC at 39N T7W. Kansas a t 39N 95W, and Calilornia a t 36N t22W.
th e Mo rse code. l ig ht ? ), ou r le c h n lc a l TIITIIl$ a re in UTe a nd .pogee i,., In i, e.se ill mean .nomaly 128 'ounded to the nea....1
I kilis do ondow us with . certain degree 4) Herb a nd Ol"e a re lraff ic ha ndlers. who le hou, . Use thfl c hart a. Ii guide in a im l"'g 'IOU' .,.,tenna. Ihen Ilne-tuntllhe azimuth
o f rs lio ,.,allly. "'nyway, logic puules make Together th ey cen hand le 512 messa gell Ind ele"atlo ,., varues to peak the sate lille', beac on sig na l. II you requ ire mare accurale
a n ice break t-om Ihe usual c oliec tlO,., o f in 24 dlYs. II He rb Can onl y ha ndle Iwo- orollal pred ic t ions . contect AMSAT at PO Bo x 27, Wnhlng to ,., DC 20044 ,
mull iple choice a nd malehing Que llt io ns , th ird ' a , much trl ffic as 0 ....., how long
Hive fun and c)gn'ltnlnk 100 hard, WOUld it lake eM:h 01 litem 10 handle Ir.e AMSAT-OSCAR 10 APOGEE PREDI CT I ON S

rneslagea alone?
JU L Y 1985QUESTIONS 5) II'I Field Dayt ...F2M II a helplul

I) Sian, an awid OXer. packs all oll'l-i' young man who lik.. 10 l'Ie'lp Ol!le<'lllfeci WASil KA:i S AS CALIF
QSLa in to cartons that hold 16, 17,23,24, lheir anl"nnas. On Ihia day. now_, he OR BIT I" TI ME AZ EL , z EL AZ EL
39, and 40 pounds of eard, . Old Sian ', a was asked Ig pound some grounding rods •• ~ = • ••• '. ~••• _ • • =._..._.=.... ..= • • • • •• • • • • • • • • • •
lillie pee ulla r in Ihal he will 0 ,.,1'1' use bo xea In a CirC le around an a nle,.,,.,a. AF2M dis-

1871 0900 180 31 1S8 28 130 16o f Ihose aizel , He al so fllill each box 10 ita co. ered thaI If he pounded the rods coe
1873 0800 16 5 31 145 25 121 9full weighl limit Slilln now wants 10 send fOOl ap." he Would have 150 too few rOdS

100 pounds of eardll lo lhe ARRLfOf oxCC (II was a big .".y). II he plaeed Ihe rods a 187 5 • 0700 152 29 133 20 11 2 2
credit. Tell u. I'Iow maIIy bo_es ar>CI bo_ yard apsrrt r.e WOUld ha"" 70 too maIIy. 18 77 t: 0700 147 24 130 14
llzes he wllt leQuire. Oh yea, SI",n hal In HOW many rodS did ...F2M neM1 1879 0600 135 I 9 12 1 8
unlimiled aupply 01<:artonl o f each SIze_ 1881 6 0500 125 13 112 I

21 The PlllIidenl of the Skunkha"." Re-
B} Th,ee HTI and one VHF II.nace'...... 188 3 7 0500 123 7

peale r Sociely look $60 OUI Of hi. o wn
COli as much .. Iwo HI" rigs. One HT. IWO

1884 7 1600 249 0VHF rra neceoere. ar>CI Ih'ee HF Ilgs sell
wa llet a nd pu,chased a .upply 01 o ffici al

togeth e r lor S2~. Whal is tho price o f 1885 8 0400 114 I
club jackat patches. Flfleen o f Ihe patches

each radio? 1886 8 1500 24 2 9
wllfe rose"'ed lor poaalble lulu ,e mem- 1888 9 1500 236 10
berI wh ile the remainder were sold 10 the 71 Fre,.,k own i lwo dummy loads: one 1890 10 I lo OO 248 0 228 18
club·s ......ber1I tor a 1011101 154, Reiling 101 hll mullimode 2...,.,t.... t'lg. the othel 189 2 11 1300 241 8 218 26
lite PI...ident a 1(ken1 prolil per palCh. tor hia Iow.tland lre,.,sc-en-. TIte VHF loacI

1894 12 1300 235 10 211 26HOw many palc hes did Ir.e Plesidenl pu,. is filled 10 one-Ihird eaps.cily wilh m ineral
1896 13 1200 241 6 227 18 199 31chase? oil. The Iow--band 1Qad. lite lame model

31 L.II ya., ·a Rho d e II Ia,.,d S weep- and e.pacily al tlte VHF dlIooice. il filled 1898 14 11 00 233 14 217 25 185 34
It. kes was a la te inal ing ar>CI exc lti"ll Sin- 10 on.lourth c aPiilcily wilh mlne' a! oil. 1900 15 1100 227 15 210 25 178 31
g le-operat or com p e tition- t wo ao li d Frank la c heap a nd lnla ,.,e. so ho uecices 1902 16 1000 2 17 23 197 30 164 31
week' of co nleltlng with o n ly a Iwo-hou, 10 b ring each dummy load 10 c a pacl ly with 1904 17 0900 206 29 184 32 150 28
break""..,.,. 24 hou,a. Unfortuna lely, Ihe lrenlfo rmer oiL He then emptle, tile Iwo 1906 18 09 00 198 28 177 30 146 23
laek 01 aleep --.tually got to Ih" PiilrtiC:l· Ioada InlO a l.rOllconlal ner and poura ha ll 1908 19 0800 185 31 16 3 29 135 18
pants and they all &<;I;identatly CIIl'Itroyed lhe mi_lule into one Ollhe emply dummy 191 0 20 0700 17 1 32 150 26 124 12
t hel, tooa (Ial k .bOut a eolncldence!). load.. Tell uS what propotIlon oI lhis m ix_ 19 12 21 0700 165 28 146 21 12 2 6
luckily. ho .....e •• each 01 lhe conl..t_ ture la mif\lllal oil and .....1 part Iransform- 1914 22 0600 152 25 134 17 114 0
was able to recalilWO aSPltts 01 the linal er all? (No t.... lhe two oils mb perfeclly. 19 16 23 0500 140 21 124 10
reaultl. Unluc kily. lhoug h. mosl of the par- .. r>CI please dOII't lfY lhia yoursel!!) 191 8 24 0500 137 16 122 5
llelpanll had lousy memories. When a ll Ino 25 0400 127 10 11 4 0
wa a Iliid and done, Ihe o n ly etancn Ihal ANSWERS I n I 25 1500 252 0
remembered Iwo c o rrec l fa c ls fin ilhed 1) Stl,., needl fou r 17·pound c a rtonl 1922 26 03 00 117 3flrat. The only other cont..ter 10 eorrecUy a nd lwo l (;.pound eartons. 192 3 26 1500 246 2recall a Piilrtlclpanl'l fina l s ta r>CIing f in- 1I The presidenl boughl 7S palches .t
Ished 1loICOnd, Your job II 10 delermlne the 80 e.nts ap;eee ($6(11. After kNPing 15

1924 27 1400 240 7
posiliOn 01each alallon in lhe linal liand- pate..... Ite IlOld the remainIng eo tor 90 1926 28 l lo OO 23 4 8

"". e.nll ap;eee (S5oI~ His profil, 1".,,,IOIe, 1929 29 1300 24 5 0 225 16

"''''' KF1AM fln ishfl<l second was 10 cenll per Piiltch on the eo PiilICnes 1931 30 1200 23 8 6 215 23
WUIUU llnished filth sold. 19 33 31 1100 24 4 3 230 15 204 29
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EW PRODUCTS

BRAillE DISPLAY
PROCESSOR

A derice with an electronk: b<aille dis­
pl.y, prl7Vidlng InSlanl personal-compule<
access lo r blind peraot'lS, has boen devel·
oped by Visuallsle , Inc., of Santa Monica,
Califo rnia. n e Braille Display Processor
(BOP) gl.....' b l;nd Individuals easy access
to column-orlen ted information usefulla<
spreadsheel and p,ogramming applies·
Ilona. as well as a wide ...ariely 01 ot'­
computer u_.

The BOP Is a.... ,lallle in IWO models: the
BOP.2Q fa< use with the Apple II, II + , or lie,
and Ihe BOP·21 Ia< use with lhe IBM PC
and PCIXT, or eompati ble PCs. The SOP
allo wS blind users to read Ihe compute'
display on a 2O-cell ' elreshable braille win­
dow in user·selectable 8- or &-dot COf'll­
putet b<aille.

Fa< more infOflTllltion, contact V;SUlI~

~. 115102fjIh SI, Sanla Monica CA SICl«U,

1213Nl29-6841.

DAVlE TECH PC STATION
The Model PCBH·50 ;s a rugged prin ted·

cl 'cull·board ho lder and solder slallon do­
signed especially 10' labor. tory, pro l o­
type. and repair work ... wetl as lighl
produetlon ~icatlons. Self-loclel"ll end
$U09OrtS Slide easily to aui l 1M board'S
width. The bolIrd hoIdera a'. apring--\oad­
ad tor easy bOa,d ,_sl and ",pi .......

Pawsr. 1620 SOUl h SunkjM Sf,eet, Ana­
hslm CA 92806.

Ad l ....h Powe' has announced thei r
.........1Swi tc'- Model Power Supply, the
CS-1307. This sowen, 3-outpu l MOSFET
supply uses a 5().I<Hz opoIfaling freqUOlflCY
In a lIy.lorward topolog y.

Many output combinations are avail·
able; a common combination is + S V @ 4
Amps. +12V @2Ampa. and -12 V a O,5
Amps. The standard SIle Is 5.2!j ' • 3.75'
• 2.0'. A b<eal<away lab arrangement on
1M PCB allows users to reduce wiOlh to
3.25' when space Is • problem.

Fo r m o,e deta lt s. con tac t Adr&Ch

ADTECH SWITCHING SUPPLY

FREE TOOL AND
INSTRUMENT CATALOG

Conl.et E.st Is of tering their 1965 elee'
tron ie tool and test Inslrument ea talog,
fea turing Over 5,000 tochnical pfOduCIS lo r
assembli ng , lea tlng , and r~alring eiee­
I ronic equipment. Produc ts include preG>­
sian l\lInd tools, test ins1rumenl~ tool
leits, soldering SUpplies. and a lu ll seIec·
tlon 0 1 telecommutlication lools and in­

st""mentl.
The Contact Easl 1985 catalog is a....il·

ab le t ree ' rom Contacl ElISl. 7 Cypren
Drive. PO 80x 160, Bu,lIflg/on MA 01803;
1617} 272-5C61,

wi l hoUI affec ting tha ...olume of recorded
messages.

Fa< more inlorma tlon, write 81.11, /rIC., 65
Ea., Palllr,,,. Road. Prospect Heigh /l /L

oro" .

NITElOGGER
VOICE·ACTIVATED

INTERFACE
BMI. Inc., has announced tM deYeIop­

men1 ot. new tape-recorder ac li...ala< ac·
eu.ory designed 10 malee recording
seannflHadiO actl... i ly euier .nd more
cOMenlenl. NU eLogge,'" plugs in b e'
tween a scannel and any sta ndard CaS·
ee tte 'ec o rder . No exlernal rel ays or
im~anc<l'-t'lalchlng de\lic'" lire needed.
VOico-relllY (VOX) operalion Permils re­
cord,ngol up 10 _ <.\aysormoreol mn­
uon on II lIingle C-90 ClIHelte tape,
depending on ....e'.ge ch.nnel use.
N ll eLog~ includes a VOX·I."el LEO indi·
C.lor, wh ich an ures pertect adjustment.
a VOX·delay eontro l wh ich mini m il es
dead tape time and ann oy i ng lape-re·
Calder staltlwolop noises, and a bullt·ln
apoaIcer sys1em Ih• • • 110-1 monltorlng 01
ac_ reception during reeortlir>g. TM
monilor's vol...... control is Independenl
01 tM recording Ill\Iel SO tM u_ can _

teel anything trom l ul l 'o'olume 10 silence

lind the FRV-8800 VHF Con_er opllon
exp.nds co...erage to include 118-1H

101Hz. with lront~nel l'e<:l uency etltty and
diaplay.

For lurcl>er inlonna11on. conlllCt y...,slI
Eleclronics Corpor. rion, PO 80x 49, Para·
movnr CA 90723; (213)-633..fOO7.

HILDRETH ENGINEERING
CW FILTER

The Model 10 $upe< ON audiO 1,lIef is
""'" available from Hildfltlh Engi..-lng.
T'NQ ITIOdeS of ope<.,iOn allOw the user 10
select "tIlM" nannal " It&< or I lilte. wilh
silOnal·lo-noiee (SIN> e"haneemenl The
audio filler Is an eig ht h<lrder Bulle.worth
with a 3-dB passband I ,om 100 to 800 Hz,
and .. 3-:xklB s llapeo fac tor 0lleS8 Illa n 3.
The SIN otnlla--.:ement luncUon ptOYides iii

I<klB SIN 'ali<) impoOO'".''' <MIf opel"

liOn wltll ",at tile audIO liller. A 2·Wau ...

dia ampll"« is also Included. .....ich iIl

drive a 4-8-Ohm~k",

Furthe . informallon may be obIained by

wrltln ll Hildre rh Engi"."r;ng Co'",. PO
Box 80003. SunnJ'l'8le CA 94088

YAESU FAG-8800 RECEIVER
Yaesu', ""'... FRG-$800 HF fee.;...... CO¥­

I!f$ 150 kHzlfl'OUlIh 29.99 MHz. Di.ect ifill­
Queney ....,ry ;s PfO¥ide<l vi.. the lront­
panel kotybOard, which .1.., cont'ola tc.~
nlng lunctloos and storage/recall 01 t ile

memory ell.rmels. The green LCD Infof'
malloll disp lay provides rr&qu ency . mode,
and slgnal·atrenllth In formation, seteet­
able a!/C, 1I11-mode lQuelch, two 2.-hour
clocks, lItICl ,eca<ding ellp.llbility (including
onIoff time< switching) ITIlIlee Ia< lTIlI..mum
OPefllling llexlbihly. The FRG4l8OO is de­
Iillned Ia< _y in1et!ece w,th II pef'IOf\i1l
computer lor ex"",nded oPe'lIling conlrol ,

The 81.11 NileLog~r.

•

•
•

T~ Adtech C$-13()7 , wi/ching power supply.
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ThfI c:kfOJW' f rom Jenun Toofs.

when exposed '0 the . un 'e rays. Cuslom
boolS are also avai lable lor othe, combi­
nation. 01 conne<:tor. and cables.

For more information, eontact /(_Tec,
PO Box 1001. 0.* Vi<!ow CA 93022.

OCTOPUS
TROUBLESHOOTER

Jen.... Tool. I'las announced the oete­
Ptl. , a GeYK:e wfl ich prOVllSe. a l ast, elli­
cient method of troublesllOOting electfOl'"
ic an embl ie. to the COm ponen t t.....el ,
bolh in and out 0 1 a c ircuit. wnen used in
c on junc tion wilh a dua l·t race ol c lllo·
scope having an X·Y l unclion, or with a
lingle-t'ace scope l hat .ccepl. external
no,ilo nlal-sweep ou t pu t. t he Oc tOpus
geoetales a 6().Hz l inusoidal tesl Ilgnal 01
appro..lTIll.lefy 3 V pop. WIM>n lI'li l l ignall.
applied to Ihe component under lesl (re­
li.lor, capacitor, sem iconductor, induc·
tor, elc ,) It will display Ihe ccmpooent's
cUl"I"sn\lvoltage response on l he oscillo­
scope. By comparing a .uspect compo.
nen'" teece to a good componenrl I race,
t..... bacI comPO"8flt can be Quickly identi­
l ied,

,"or mors Inrormation 0 1 lo r a I ree cata­
log 0 1 otner test equ ipment and hard·to­
l ind tools lor eleetronic assembly, l rouble­
shool ing, and repal" writs or call JMsen
Toofl, 11>(;.• 1815 S. 46lh 51_I.~,x AZ
85<HO: (602)-968-6231.

tanl boots lOr use with BNC, UHF, F, and
N connectOls on RG-!)lj, RG-59. or RG-8X
c oaxia l eeere. The bOOl S, des igned 10
keep COIlne<:tlOtlS clean and dry , are made
01 a l le1ible VInyl malerial that resists
moilture itAd that will not brfllk downKilo-Tee jl now ollering weatner-resi..

KILO·TEC WEATHER BOOTS

Corp. , 5422 PBfJ lI Drlvfl , Pl/fsburfJ " PA
15236; (4 12j-882-o114,

Trwr COmpv-Fjre"'" il a ,echsroaable fire
e. tingui""". lor microcomPtlters. Pfin ters,
and perlpl'leral$. Only 10 inc hes ten and
weigh ing 2'1, pounds, the unit contains 20
ounces 0 1Halon 121 1, an agent wh ich pro­
d uc es no ste t tc elec trlcUy upon dis·
charge and wtoich leaves no 'esidue 10
t\4lnn electronIC components. The e. tin­
guish.r lealurel a chrom• .pla led DOT
' leel cylinder, an aluminum valve assem­
bly. and a p,essure-inchcat ing gauge. II
carr ies a U.L rati ng 0 1 2B:C and a manu·
lacturer·. s.year limited warran ty. On the
Iront o f Ihe cylinder ",e plctoriat in'true·
l iOn' l Ot use. as Will i as II plc:logram indi­
caling lIS Suitabli lly l or comPtlI '" I " es.

FOf furtlle< det.ils, contacl Pro/K rill!

COMPU-FIRE EXTINGUISHER

ment wit hou t readjustmen t , Tha board
may be ,otated a fu ll 360° lor easy eccees
to both Sides and mity be locked itt any
angle lor oPlimum efficiency, The PCBH·
50 includes a .po,eially.-:leslgned soldering
Iron holder which holds it soldering iron
safe ly and a tip ·c leaning sponge l or
added convenience and improved p'O<.f uc­
tlvity, T1>8 uni t Is l ree-stand ing or may be
mounted to a worl<bench. T1>8 PCBH·50 will
hokIb0efd3upto 10Inchn" 12~

Fo, more in formation , ccetact Oa#8
Tech. Inc" 2.05 Ban Ia PI.~. Fai, La wn NJ
074 10; (201,. 796-1720.

CODE TRA INING ON THE APPLE

RI. 5, Box 37. Kno:r:vi/k,
IOWA 50118

Ph. (515) 842-1,256

OAKS ASSOCIATES

C.W. T UTO RSOFT leaches Character ,
Word, Callsign, and QSO Phrase Rec­
ognition.
FEATURES: Randomized, Inte ract ive
routines, Programmed learn ing, Auto­
ma ted menus, Automatic grading, Var­
iable speed and pitch.
C.W . TUTORSOFT, diskette and Study
Guide, 530 dollars , postpaid.
C. W. TESTMASTER generates FCC­
Type QSO paragraph with 13 random,
or user-programmable. variebajes, t.e..
call.sign, RST, QTH, rig. etc.. Automated
quiz scores user comprehension.
C .W . TESTMASTER , d iske tte and
Study Guide, 530 dolla rs , postpa id.

auantities limited, shipping ed's
Check, Cash, or C.O,D.

H.L. Heister, Inc.
203 Buckhannon Pike

Clar1<sburg, W. Va. 26301
ORDERS DR INFO RMATION
W. Va . Toll-Free 1-800-352-3117
Nation Wide Toll-Free 1-800-824·7888.

operator 885 Atlow3-5days
Florida (904) 673-4066 forretumcall.

BEST BUY ON KENWOOD
TR·2600A $289.95
TH·21AT $184.95

UHF POWER AMP
AM·6155/GflT lin 3212) 22~·400 Mhl RF amp,

5l)W0U\IllI1rom 4-1OW
input using umee
X6~lZ ; silver-plated
cavity in removable
drawer Requires 11~1

230 VAC &- 20 VOC.
7x1 9Yt x1 8~. 7~ Ibs ,

sn. Used-not tested, excenent condition : S159.50
AM-6154iGRT VHF POWER AMP, same as AM-6155
excect covers 116- 14995 MHZ range . used-not
tested ,...• .._ S209.50

CU-B72 HF ANTENNA COUPLER ter ooto eight 2-32
MHz receivers: 70 ohm output. N connections. test
meter. and 20,6922 tubes. 7><9>< 1 6. ~ . 40 Ibs sh.
lJseod ..••..•...•..••..••.••.•_ $49 .50

za-n UNIVERSAl BRIDGE. measures 10 pl·ll 00 mI
Capacllance, 0.1 mH-1 10 H Inductance. Insulation DC
Resistance. Transformer Turns Ratio. DC l eakage,
Dissipation, and Q Storage. 115 VAC 60 Hz :
58><9>< 9.8. 1B Ibs sn . Used-checked, S115.00;
Manual partiltl repro __ S8.SO

Prica F.O.B , LiInI, 0. • VISA, MASTERCARDAa:ai*d.
AIow lor SI\ippinojI • SlInd lor Nh FREE CATAlOG

Addl1lss D. pt. 73 • Phone: 4191227-15T3

FAIR RADIO SALES
10\6 E, EUREKA· Bu 1105 • liMA, OHIO' 45102
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•

• SENSITIVITY SECOND TO NONE;0 .15uV (VHF),O.2 uV (UHF) TYP,
• SELECn VITY THAT CAN'T BE BEAT! BOTH 8 POLEXTAL FILTER

&CERAMICFILTER FOR> 100dBAT :t 12KHZ. HEUCALRESON­
ATOR FRONT ENOS TO FIGHT DESENSE & INTERMOD.

• OTH ER GREAT RECEIVER FEATURES; FLUnER·PROOF
SQUelCH, AFC TO COMPENSATE FOR OFF-FREO TRANSMIT·
TERS, SEPARATE LOCAL SPEAKERAMPUFIER & CONTROL

• CLEAN, EASYTUNETRANSMITIER;UPT020WAnsOUT(UPTO
SOW WITH OPTIONAL PA).

• T51VHFFM EXCrTER for l 0M,6M,2M, or M;"
22O MHz.2Watts conUnuous,up to 3 W !".,.
intermittent. $68Jkit. -::...,

• T451 UHF FM EXCITER 2lo3Watls. Klt only$78.
xtatceen evan

• VHF & UHF U NEAR AMP UFIERS. For either FM Of sse. Power levels
from to10 45 Walls togo wilh e_cill!fs& _mig converlers.Severalmodels.
Kils from S78.

NOW-FCC TYPE-ACCEPTED TRANSMITTERS &0 RECEIVERS AVAILABLE
FOR HIGH-BAND &UHF. CALL FOR DETAILS.

• R1WR220 FM RCVRS for 2M Of 220 MHz. O.15uV
sena.a po le xtaltllter & ceramic Illter In I-I, helical
resonator Ironl end lor exceoncoat select ivity,
> tOOdBllIl :l" 12kHz,beslavailabletoday.Flut·
ter-proct squelch. AFC Iracks drift ing xmtrs.
Xlal oven avail. Kit ooIy Sl38.

• R451 FM RCVR Same but for uhl. Tuned
l ine trent end,O.3uV sans. Ki t only $138.

• R16 FM RCVR for 10M, 6M, 2M, or 220. As above,
but wloAFC or net. r9S. Kits only $118. Alsoavail wl4 pole liIIBf,only$98lkil.

• R110 VHF AM RECEJVER kit lor VHF airc ralt
or ham bands Of Space ShulUe. only $96.

$880

$980

WiredBand Kit
10M,6M,
2M,220 $680

440 $780

FEATURES:

RECEIVING CONVERTERS LOW·NOISE PREAMPS ACCESSORIES

• MO·202 FSK DATA MODULATOR. Run up
to 1200 baud digital or packet rad io sig.
nals through any FM transm itter. Auto­
matically keys transmitter and provides
handshakes. 1200I220O Hz tones. Kit only
$45.

• DE·202 FSK DATA DEMODULATOR. Use
with any FM receiver todetect packet ra­
dio or other digital data in "202" modem
format. Provides audio condilion ing and
handshakes. Kit o nly $38.

• COR·2 KIT With audio mixer. local
speaker amplifier. tail & t ime-out timers.
oovsaa

• COR·3 KIT as above, but with "courtesy
beep" . On ly $58.

• CWID KITS 158 bits, easily lield proqram­
mable, clean audio. Kit only $68.

• A16 RFTIGHT BOX Deep drawn alum.
case with tight coyer and no seams.
7 x 8 x 2 inches. Desig ned especially for
repeaters. $20.

• DTMF DECODER/CONTROLLER KITS.
Control 2 separate on/off functions with
toucntcness. e.g., repeater and auto­
patch,Use w ith main or aux. receiver or
with Autopatch. Only $90

• AUTOPATCH KITS. Provide repeater auto­
patch, reverse patch,phone line remote
control of repeater, secondary control vta
repeater receiver. Many other features.
Only $90. Requires DTMF Module.

• SIMPLEX AUTOPATCH. Usewittl yourFM
transceiver. System includes DTMF & Au­
topatch modules above and new Timing
module to provide simplex autopatch and
reverse autopatch. Complete patch sys­
tem only $2OOIki t. Ca ll or write tcrceteus.

•

Price

$49
$49
$59
$54
$64

*

Hemtrontcs Breaks
the Price Barrier!

No Need to Pl Ysao 10 S125
for I GIAs FEY Prelmp.

Tuning Range

143-150MHz
213-233 MHz
42Q-450MHz
15Q.174MHz
45Q.470 MHz

Model

HRA-l44
HRA·220
HRA-432
HRA-( )
HRA-( )

FEATURES:
• Very Low Noise:0.7 dB VHF, 0.8 dB UHF
• High Gain: 18 to 28 dB, Depending on Freq.
• Wide Dynamic Range for Overload Resistance
• Latest DualllateGaAs FfT, Very Stable
MODEL TUN ES RANGE PRICE

LNG·28 2&30 MHz $49
LNG·50 46-56 MHz $49
LNG·144 137·150 MHz $49
LNG-l60 15().172 MHz $49
LNG-220 21l}230MHz $49
LNG-432 400-470 MHz $49
LNG-800 8Ql}960 MHz $49

t ow-norse preamps with
hel i c a l resonators re­
d uce ln te rmod and
cross-band interference
in critical applications.
12dB galn.

--'''_'46
~~

'''_'08
~

~~

v-v .
~~

~.

~~

' ' '_108
, ..- ' 06
~

~~

---~.
ec-ea
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I",,""'.
141.7
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$59...
S75

...
$39...

bciOo< ...-
For VHF, .... """" """'"Model XV2 »~ 1",,""'.

~» 1.&5-'.

Kil$79 ~ ~

v_v.~ '"_'...~Wired $149 ~~ ~m·

(Spec if y band) ~. ~~

,....1011 so-ea
~. l"_'.eI
,""""'. ~

For UHF. ~ ~~

Model XV4 ~ .,..."
~. ~-

Kil$99 ..~ ~~

' ",,""108 ~_.

Wired $169
' ol4c! $<'O for2M '''''','

VHF MODELS

Kit wi th Case
tees case
WI'"

UHF MODELS

Kit wlth ClSe
l u s Case
WI'"

VHF & UHF LINEAR AMPLIFIERS. Use with above.
Power levels from 10 to 45 Watts. Several models,
kitsfromS78.

SCANNER CONVERTERSCopyl106MHzbilndonany lICan­
__.Wi,edIt...'ed ONLY$88.

Models1O <:oweI -Vprat:tocal If & il '-.10 hscen to SSB,

FM,ATV,e«:.NF . 2dBor .....

For SSB, CW, ATV, FM, elC, Wfly PilY~Q bucl<s for. multi
mode ,Ig tor each M nd? CIInbe linked wllh ,ece;vecoown'l·
ars !or 11anSCei.e, 2 Walt sou tput .tlf, 'I Walt Uhl.



John J Meshna Jr., Inc.
P. O. Box 62 19 Allerton St. E. Lynn, Ma. 01904 Tel: (617) 595-2275

DualS" F. D. D. Case by SMS wI POWER ONE Power Supply & Cooling Fans --- - - - --

We were very fortunate to find these beautifully designed & constructed rack
mount disc drive cases in the surpJus fjeld. These cases were made for Scienti­
f ic Micro Systems for their FT Series of equipment. They are manufactured
trom heavy guage steel wI a cast metal designer bezel. They were designed to
house 28" floppy or hard drives. We offer you the case with the following
components & f eatures: hinged cover with res training cable for simplified set ­
vicing of the in terior componen ts, 2 muffin fans for assured cool operation,
studs [or mounting the controller card listed below, and a heavy duty Power
One power supply (their m odel no. CP 281 A). The outputs of the power sup­
ply are as follows: +5 vdc 11 amps. +24 vdc 3.5 amps, +12 vdc .25 amps, -12
vdc .25 amps, & - 5 vdc .25 amps. Th e input to the power supply is 115/230
vee 50/60 Hz. and is both fil tered and fused. This assembly must have origin­
ally sold for well over $300.00 each! Only 25 on hand, so order early or be
left ou t on this super bargain! Shpg. wt. 38 l b. SPL479-35 $1 3 5.00 each

Scientific Micro Systems IBM 3740 Compa tible 8" FDD Controller Card

The SMS FD 0502 8 " floppy disc drive conuoUer is a complete preprogram·
med controller for single or double density recording on either single or dual
headed disc drives. It performs control functions required to transfer da ta be­
tween 1 [04 drives and a host system , performs all form atting fun ctions re­
quired to read and write data and u tilizes both IBM single and dou ble density
standards to achieve up to 630 Kiloby tes of storage per disc surface. Some
fea tures are: programmable sector size, 128, 256, 512, or 1024 bytes, jumper
seJect.tble drive type, block transfer mode, sector buffer, overlapped head seek.
on board General Purpose Host In terface with asynchronous 19 TTL signal
lines for eight bit host system and input of only 5 vdc 6 amps. This board pro­
vides a direct interface to the following drives: Sh ugart 800 -2/850, Pettee
51 1, Memorex 550/552, MFE 751B, Owne Data Trak and similiar drives. These :1OFa n
boards were rem oved from the above cabinets which were in service prior to our B" -lllJ u
reception of them . The manu facturers price on these IBM compatible boards is 1" _ JlI
cUlrently $900.00 each. These boards all appear to be in excellent condition. If ::11
m oreinfonnation is needed please call us. Shpq. wr. 3 Jb. SPL 480 $1 50.00 •

SEAGATETECH NOLOO Y ST5065'4· HARDIUVES
The se&gate Tochnology ST 506 h ard disc drive u til izes proven W1nches ter tech n ology for

rel1able storage of up to 5 megabytes of f ormatted data. Some features of th1s very popular
drive are: 5 megablt/second data tran sf er rate, sl m p le floppy l1ke 1nterface. h1gh speed band
actuator & stepper head pos1t1on1ng. requires only + 5 & + 12 vee. and same physlcal size
and m ounting parameters as oS m tm floppy drive. This Shugart com pat1ble dr1ve l s the sam e
as used on m any home person al com p uters. Each dr 1ve ls chocked ou t prtor to ship ment.
Comes w1th data. Will run w1th OMTI controller board. lis ted belo w. Only a f ew on hand. so
order early. Shpg. wt. BI b. ST-506 '175.00

5 W ' HA R D DRIVE CONTROLLER CARD
Finally, affordable, intelligent disc drive controllers are available a t low, low surplus prices. Th e
OMT! 20C con troller boards we of fer are unused, late style, surplus from a now defu nct system
house. GM T! is a division of Scientific Micro Systems. These boards will handle up to (2) 514
inch Winchester type hard drives that utilize a standard 34 pin SASI interface. Perfect for using
with the above Seagate S T 506 drive, or other hard drives ftom 5 megabytes of storage on up.
The controllers have buffered slew seek mocles, overlapped seeks, auto seek & verify, extensive
faul t de tection, au to head & cylinder switching, fu ll sector buffering, 256/512 by tes/sector, 33
or 18 sec tors/ track (jumper selectable), programmable disc parameters and much more. The
board runs on +5 vdc & +12 vdc.. We supply users manual & pinout data. Guaranteed O. K. .
Shpg. wt. SIb. OMT120 C $150.00 each 2/$275.00 Qty. pricing available.

5 VDC 25 AMP SWI TC HING POWER SUPPLY

We just got in a sma11lot of ruggedly built, lightweight (4 lb.), compact
(1 1" x 5" x 1J2"), fully enclosed (cover rem o ved for pic.), regulated,
switching, power supplies m ade by RO Industries. Inp u t of 115/230 vac
is attach ed thru convenien t, clearly mark ed screw terminals. Th e hefty
5 vdc 25 am p outp u t is via heavy du ty, brass lugs with a Red L ED sta
tus indicator. All appear to be unused and in excellent condition.

Shpg. wL 6 I I>- 1'5-8 $50.00
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RAMSEY 0-3100
D1GrTAL MUlTIMETER
_blo. '"""' dog .
.... ,.........., on ,"9' ....
coo" ,n·I",,, colo' coded pu."
~ ...tI""., _. ""9'0 1l@j""11""
• abo p' ••'.e "It ..."" . _
'''llU' taCH •~ ",01«'_
<>II all ,_ . l ....,., LctI_

pia, ..' ''' - - --..a_eAT." _

$4995~c~, ••

--
•

•
,
i l
i
I

L
45 MHz DUAL SWEEP OSCILLOSCOPE

$799.95 *...._~ ..._----...---_._­--_.._--_-.--- "'_....-., .. ooo... o lOD _
_ __• 0_ 2_ .......... _ _.-.__
_ . .. _ . • __ <:>Ol.CH>' ... . . , ___,v_,.__.·._.... 2 . ... • __
_"'''"' . ...,CH2 ..__...__.. _ . _ _ ....
_""'l>U" auto""'.. • _ ._ • """'_ .... ...... _ _ __._00_
_ " ....1'.... ..- .......... _ ... ..--

NEW RAMSEY 1200
YOM MULmESTER
CMc. If_......, _ .""
LEO. .."n 'h" p<oteo....,... o~.,".
m..... Ot .... , ' oaM ... ;nc'~""
d OC.be' lC.Ol• • 10K yolt mo,.",,_
. .... m • 3"'- m",o<<'d K'" •
POI""'Y 'w'len • 2(1-.,"9
,_ ".._ • "'lI"__oc ...

5 2 4 9 5 - - -........, . ' S d

...... . - ....
'~, "

< '•RAMSEY 0-1100
I' WM MULmESTER

Compacl a"", ....._.__ '0
-.oeoo. "' '''' .0'''',ollt<lu,,,,,,,nlr..'u.... 'ntlu,," • "'''''''' _ _
lea l. ' oou OIe. ,....,e<l .....".",n
""""n~ co" • <loIJble o"""""d ...<>­
'oc',,,,, , .n _,_ c"", unoll".
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,
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20 MHz DUAL TRACE OSCILLOSCOPE
$39995 *

,

un-__...'.n _'_poco.,.... IIa........ ooallo­
__10_......' ''9 ........... ..-. ".__
• .--..,,' _"'9 toteuol ""_. _ ,1(1< <Io9"A' 0<CU0I ___ · TV_~_·_ .......4IIl """" _......., ·__gr_·__.._._ ·Z ·...,.. __
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odd 1$'1\. 0 1 '01.1 _, 10/ In.'''''' s..rt .". M .~

- >

•••-'
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COUNTERl-M>-.... _""""lII" f __
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__iOIO ,' IJO" ...,...,'. """""....
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PR-2 COUNTER PREAMP
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I.om 10 '" 1.000 "' H, • 111' :15 db ga in . a 'lC
conn"" o" • g,.at 1o, . M t,ng RF • ><loa,
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PS-2 AUDIO MULTIPUER
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TUBES
PRICE

\ 60.00
107 .00
130.00
125 .00

14.95
84. 00

5.00
225 .00
110. 00
ltO. OO
470. 00

12 . 00
60. 00
35. 00

500 .00
35. 00

130. 00
95.00

136. 00
75.00

100.00
38.00

100. 00
70 .00
83 . 00

168. 00
95.00

465.00
13. 00
13. 00

137. 00
25.00

5.03
5.38
3.50
2.50
6. 58
5.85
6.20
6.00
6.00
8. 73
6. 28
6. 00
6.00
7.25
5.05
8. 25
7.00
7. 00
9.00
8. 90
3.50
3.00
5.00
6. 50

TYPE--
ML7815AL
7843
7854
ML7855KAL
7984
8072
8106
BIllA
8 1Z 1
8122
8 134
8 156
8233
8236
8Z95/ P1l 72
8458
8462
8505A
8533W
8560/A
8560AS
8608
8624
8637
8643
8647
8683
8877
8908
8950
8930
616 Metal
6l6GC
6CA1/ El34
6Cl6
6OJ8
6005
6GF5
6GJ5A
6G K6
6HB5
6HF5
6JG6A
GJM6
6J N6
6JS 6C
6KN6
GKQ6
6lF6
6L06 G.E.
6LQ6/6MJ6 Syl vani a
6ME6
lZATl
12A X7
1Z BY]
12JB6A

PRI CE
$500.00
500.00
310.00
84.00

100.00
500. 00
P.O .R.

42.00
250.00
125.00
119. 00
232. 50
232.50
140.00
185 . 00
270. 00
42.00
8. 00

60.00
54 .00
54 .00

395.00
95. 00
8.50

10.50
17.95

110 .00
13 .85
23.50

325.00
42.50

180. 00
24 . 00

P.O.R.
5. 75

540.00
10. 00
10.00

160 .00
79 .00
5.00

22 .00
250 .00

38. 50
P.O.R .
100. 00
300.00*
300 .00"
135. 00
34.00

P.O.R.
13. 50
85.00

2.50
95.00
36 .00

NOTE P.O.R. = PRICE ON REQUEST

TYPE--

1182/4600A
4600A
4624
4657
4662
4665
4687
5675
5721
5768
5819
5836
5837
5861
5867A
5868/AX9902
5876/A
5881/6L6
5893
5894/A
5894B/8737
5946
6083/AZ9909
6I46/6146A
6146B/ 8298
6146W/7212
6156
6159
6159B
6161
6280
6291
6293
6326
6360/A
6399
6550A
6883B/ 8032A/8552
6897
6907
6922/6DJ8
6939
7094
7117
7203
7211
7213
72 14
7271
7289/2C39
7325
7360
7377
7408
7609
7735

PR ICE

S 34 .00
7.95

200 .00
102.00
400. 00

9. 50
255.00
526.00
567 .00

1700.00
473.00
567.00
69. 00
79.00
98.00
98.00

110. 00
110.00
444. 00

54.00
75.00

125.00
90 .00

170. 00
110. 00
115 . 00
140 .00
835. 00
242. 50*
485.00
555 .00

1100.00
1255.00
1500 .00
710.00
240.00
240.00
200 .00
345.00
175.00
590.00
60. 00
95. 00
45.00
45.00

412.00
660. 00

27 .50
45. 00
62 .50
49.95

211.00
8.50

15. 00
29.00
50. 00

TY Il[- -
2C39/7289
2E26
2K28
3- 500Z
3-1000Z/8164
3B28/866A
3CX400U7/8961
3CX I000A7/8283
3CX3000Fl/8239
3CW30000H7
3X2500A3
3X3000FI
4-65A/ U1 65
4-125A/ 4D2 1
4-250A/5D22
4-400A/ 8438
4-4008/7527
4·400C/6775
4-I OOOA/BI66
40 2508/ 7203
4CX250FG/ 8621
4CX250K/8245
4C X2S0R/7580W
4C X300A/81 67
4C X3S0A/832 1
4CX 350F/ 8322
4CX 350FJ/8904
4CX600J / 8809
4CX IOOOA/8168
4CXI OOOA/ 8168
4CXl S00B/ B660
4C XSOOOA/8 170
4CX lOOOOO/817I
4CX 15000A/828I
4CiJBOOF
4032
4E 27A/5-125B
4P R60A
4PR60B
4PR6 5A/B1B7
4PR I000A/B189
4X 150A/7 034
4X1 500/7 609
4X250B
4x250F
4X500A
5CX1500A
KT88
416B
416C
572B/ TI 60L
592/3- 200A3
807
8IlA
812A
813

NOT E .. = USED TUBE

"ALL PARTS HAY BE NEW. USED , OR SURPLUS. PARTS HAY BE SUBSTITUTED WITH COMPARABLE PARTS IF WE
ARE OUT OF STOC K OF AN ITEM .

NOT ICE: ALL PR ICE S ARE SUBJ ECT TO CHANGE WI THOUT NOTICE.
For information call: (602) 265-0731

Toll Free Number
800-528-0180
(For orders only)

" All par ts may be naw or
eu rptus. and pa'ts may be
subst,Iuted w,II'I comparable par1l
it we are out of stock of an item.-

PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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I

$19 .99

•••••

NI-CAO BATTERY CHARGERS

UN IVERSAL CHARGER

E. F. JOH NSON RO LL ER INOUCTORS :••••••••••••••••••••••I{)DEL 229-0201-01 K:lOEL 229-0202-01 i<
lOUH at 3AMPS MA X. $36.99 IBUH at 5AMPS MAX. $44 . 99 ~
****************************************************
UNELCO,SEMCO,ARCO METAL CLAD MICA CAPACITORS

Standard Si ze Micro Size
3. 9 14 33 62 I75 5 25
4.7 15 3' 68 180 6 27
5 18 36 75 200 7 33
5. 1 20 38 80 220 8 36
6.8 22 39 82 240 9 51
7 24 40 100 250 12 62
8. 2 25 43 110 300 15
9.1 27 44 120 360 16
10 27 .5 47 123 470 18
11 28 50 125 500 20
12 30 51 140 820 22
13 32 56 150 1000 24

********NOTE ALL VALUES LI STED IN PICO f ARAO********
PRICE INfORMATION
1 to 10 S .soee . 11 to 51 $. 80ea . 52 to 102 s.zc« .
103 and up call

MALLORY CHARGER $23 .99

***************************************************

$9 .99

I

EV ER EADY CHARGER

2.99
1. 99
2.99

9.99

5.99

5.99
49 .99
54 . 99

c

9
9
q

used a

"Ow

"ew
new
"ew

GOULD NI-CAO BATTERIES
AA s ize 1.25'1 at 50Qrnah r new a S 1.99
o size 1.25'1 at 4 AMPHR new h 7.49

GENERAL ELECTRIC NI -CAD BATTERIES
AA size 1.25'1 at 500mahr new a
195194 3.75'1 at 100mahr new
AA s ize 3.75'1 at 10Qrnahr new a
AA s i ze pack of 10 12 .5'1
at 450mahr
Sub C Pack of 10 12.5'1
at 2.5Amphr

UNION CARBIDE Nt-CAD BATTERIES
193817 3. 75'1 at 225mahr new a 2.99

GLOBE GEL-CELL BATTE RIES
2'1 at BAMPHR GC2BO
12'1 at 20AMPHR GC12200
12 '1 at 23AMPHR GC12300

EAGLE PI CHER GEL- CELL BATTERIES
12'1 at 1. 5AMPHR CF12V1. 5 new d 11.99

GATE S SEALED RE CHARGEABLE LEAD ACID BATTER IES Arm PACKS
2'1 at 2.5AMPHR 0 Cell new b 5.99
Bv at 5AMPHR 4 X Cell used f 14. 99
12'1 at 2.5AMPHR 6 0 Cells new f 24 . 99
18'1 at 2. 5AHPHR 9 0 Cell s new f 29 .99

GENERAL ELECTRI C SEALED REAC HARABLE LEAD AC iD BATTERI ES AND PACKS
6'1 at 2.5AMPHR 3 0 Cells used e 10 .00
12'1 at 2.5AMPHR 6 0 Ce lls used e 19 .99
12'1 at 5AHPHR 6 X Cells used e 24 .99

*********************************************************************************************

Toll Free Number
800-528-0180
(For orders only)

All par" mav be new Of (;J\I~ le""tr0'U""isUfp lus , a nd parts mav be e.......
sutentuted w.,h camparable parts
,t we are aul 01 SlOC~ ot an ,tem ,. 3802 North 27th Ave.• Phoenix, AZ 85017

For information call : 602·265--0731 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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RF TRANSISTORS
TIP>; run" TIP>; run" "" PRIC1: rne PIllQ;

lN1561 $25.00 ZN5920 s 70.00 40608 RCA $ 2 . 48 BFY90 $ 1. 50
l N1562 25.00 ZNS92 I 80 . 00 40673 RCA 2 .50 BLW60CS 15.00
2N1692 25 .00 ZN5922 10 .00 40894 RCA 1. 00 BLX67 12.25
ZN285 7 1.55 ZN5923 25 .00 60247 RCA 25 .00 BLX67C) 12 . 25
ZN2857J AN 4 .10 ZN594l 23 .00 61206 RCA 100 .00 BLX93C) 22.21
2N28S7JANTX 4 .50 2NS942 40 .00 6zaODA RCA 60 .00 BLY87A 7 .50
2N28 76 13 . SO ZN5944 10 .35 (280) RCA 100 .00 SLY8SC) 13 ,08

2NZ94? 18 . 35 2N5945 10 .00 430414 / 3990RCA 50 .00 BLY89C 13 .00
2NZ948 13. 00 2N:'946 12 .00 3457159 RCA 20 .00 BLY90 45.00
2N 294 9 15 .50 ZN:'94? 9 .20 3729685-2 RCA 75.00 llLY92 13 .30
ZN)1l8 5 .00 ZN6080 6 .00 3729701-2 RCA 50 .00 BLY9 4 C 45 .00
ZNJ1l9 4.00 ZN60S , 7.00 3753883 RCA 50 .00 BLY351 10.00
ZN31J4 \,1 5 ZN6082 9.00 615467-90l 25 .00 BLY568C/CF 30 .00
2N3287 4 .90 2N6083 9.50 615467-903 40 .00 C2M70-28R 91 .70
2N328 8 4 . 40 2N6084 12 .00 2SC568 2.50 C25-28 57 .00
2N3309 4 .85 2N6094 11 .00 2SC70 3 36 .00 C4005 2 .50
2N3375 17 .10 2N6095 12.00 2SC756A 7 .50 COl659 20 .00
2N3478 2 .13 2N6096 16 . 10 2SC78 1 2.80 COIS99 20 .00
2N3553 1.55 2N6097 20 .70 2SCI018 l.00 CDI920 10 .00
2N3553JAN 2 .90 2N6105 2 1. 00 2SCl042 24 .00 CD2188 18 .00
2N 3&32 15 .50 2N613& 21 .85 2SCI070 2. SO CD2545 24 .00
2N3733 11 .00 2N&I&6 40. 24 2SC12 1& 2.50 CD2&&4A 1& .00
2N3818 5 .00 2N&2&7 142 .00 2SC1239 2.50 C031&7 92.70
2N38&6 I. 30 2N&304 I. 50 2SCI251 24 .00 CD3353 95.00
2N 3866JAN 2 .20 2N&3&8 30 .00 2SC1306 2 .90 CD3435 2&.30
2N38&6JANTX 3.80 2N&439 55 .31 2SC1307 5 . SO CD3900 152 .95
2N38&&JANTXV 4 .70 2N6459 18.00 2SC1424 2 .80 CM25-12 20 .00
2N38&MJANTXV 5 .30 2N65&7 10.06 2SCI600 5 .00 CM40-12 27 .90

2N3924 3.35 2N6603 13 .50 2SCI&78 2.00 CM40-28 56 .90

2N392& 1&.10 2N6604 13 .50 2SC1729 32 .40 CME50-12 30 .00

2N3927 17 .25 2N6679 44 .00 2SC17&0 1.50 CTC2001 42 .00

2N3948 I. 75 2N6680 80 .00 2SCI909 4.00 CTC2005 55 .00

2N3950 25 .00 021-1 15. 00 2SC I945 10.00 CTC3005 70 .00

2N39 59 3 .85 01-80703T4 &5 .00 2SC194& 40 .00 CTC3460 20.00

2N401 2 11.00 35C05 15. 00 2SCI947 10.00 DV2820S 25 .00

2N4037 2 . 00 102 -1 28 .00 2SC1970 2 . SO DXLI003p70 22.00

2N404 1 14 .00 103-1 28 .00 2SC1974 4 .00 DXL2001P70 19.00

2N4072 1. 80 103-2 28 .00 2SC216& 5.50 QXL200ZP70 14.00

2N40 80 4 .53 104FI 18.00 2SC2237 32.00 DXL350lAP I00F 47 .00

2N4127 21,00 1&3F I 10.00 2SC2&95 47 .00 EFJ4015 12 .00
2N44 1& 2.25 181-3 15 .00 A2X l 698 eo, EFJ4017 24 .00
2N4421 1. 2 5 210-2 10 .00 A3-12 14 . 4 5 EFJ4021 24 .00
2N442 8 1. 85 269-1 18 .00 A50-12 24 .00 EFJ4026 35 .00
2N4430 11. 80 281-1 15 .00 A209 10 .00 ENI5745 20 .00
2N4927 3 .90 282-1 30 .00 A283 &. 00 fJ9540 1& .00
2N4957 3 .45 482 7.50 A283B &.00 FSX52WF 58 .00
2N4959 2 .30 5&4-1 25 .00 Al&lO 19 .00 G65739 25.00
2N50 16 18 .40 &98-3 15 .00 AFI02 2 .50 G65386 25 .00
2N5026 15 .00 703- 1 15.00 <FY12 2 .50 GM0290A 2 .50
2N5070 18 . 40 70' 4 . 00 AR7115 20 .00 HEP76 4 .95
2N5090 13 .80 70 9-2 11 .00 AT4J435-5 (,. 35 HEPS3002 11. 40

2N510 8 3 .45 711 4 .00 B2-82 lO .70 HEPS3003 30 .00

2N5109 I. 70 733-2 15 .00 B3-12 10 .85 HEPS3005 lO .OO

2N5160 3 .45 798-2 25 .00 B12-12 15 . 70 HEPS300& 19 .90

2N5177 21 . &2 342 1 28 .00 BAL0204125 152.95 IIEPS3001 25 .00

2N517 9 1.04 3683Pl 15 .00 BF25-35 56 .25 HEPS3010 II • 34

2N5216 56 .00 3992 25 .00 840-12 19 .25 HF8003 10 .00

2N5470 75.00 41 64P l 15 .00 1170-12 55 .00 HFET2204 11 2 . 0 0

2N5583 3 .45 4 24 3P l 28 .00 BF272A 2 .50 Ill' 35821 38 .00

2N558 9 9. 77 4 340P3 18 .00 BFq85 2 .50 IIP35826B 32.00

2N5590 lO.n 4387P I 27 .50 BFR2 1 2 .50 HP35826E 32 .00

2N559 1 13 .80 7104-1 28 .00 BFR90 1.00 HP35831E 30 .00

2N559& 99. 00 7249-2 10 .50 IIFR91 1. 6 5 HP35832E 50 .00

2N5636 12 .00 7283-1 37 .50 BFR99 2 .50 HP35833E 50.00

2NS637 15 .50 7536-1 30 .00 BFT12 2 .50 HP358 59E 75 .00

2N 564 1 12 . 42 7794-1 10. 50 BFWI6A 2 .50 HP 35S66E 44 .00

2N5642 14 . 03 7795 15 .00 BfWI7 2 .50 HXTR2101 44 .00

2N5&43 25.50 7795-1 15 .00 BFW92 I. 50 HXTR3101 7.00

2N5645 13 .80 7796- 1 24 .00 BFX44 2 .50 HXTR5101 31 .00

2N5646 20 .70 7797-1 3& .00 BFX48 2 .50 II XTR6104 68 .00

2N5651 11 .05 40081 RCA 5 .00 IIFX65 2 .50 II XTR6105 31.00
2N569 1 18 .00 40279 RCA 10 .00 BFX84 2 .50 HXTR6lO6 33.00

2N57&4 27 .00 40280 RCA 4 .&2 BFX85 2 .50 J310 1.00
2N58)6 3. 45 40281 RCA 10.00 BFX86 2 .50 J02000 lO .OO

2NS842 8 . 4 5 40282 RCA 20 .00 BFX89 1.00 J02001 25 .00

2N5847 19 .90 40290 RCA 2 .80 BITII 2 .50 J04045 24 .00

ZN5849 20 .00 402 92 RCA 13 .05 BITI8 2 . SO KDSS22 25 .00

2NS913 3 .25 40294 RCA 2 .50 BITI9 2 .50 KJ5522 25.00

2N591 6 36 .00 40 ) " I RCA 2 1.00 BIT39 2 .50 Ml I06 13 .75

Toll Free Number " All parts m ay be new Or PRICES SUBJECT TO CHANGE WITHOUT NOTICE

800-528-0180 aurptus . "" pa r ts may be

~~ electr°tVCisubsti tut lK! with com parab le parts

(For orders only) il we are out 01 stOCk of an item"

For information call: (602) 265-0731

73 for Radio Amateurs · Ju ly, 1985 75



RF TRANSISTORS (CONTINUED)
MIl07 $16 .1S KRF458 $20.70 SE0 2 160ER $100.00 SDlOO9 $15 .00
xn n s. I S ttRF464 2'>.JO S00213')0 ' .30 501009-2 15.00
HII32 1.2S KRF466 18.97 NEll7S} 6 1.00 SOl0 12 10.00
!'JI1l4 lJ.40 HRF41l I. SO SEl l 8S9 4l .00 501012-3 10.00
"9116 29.10 KRF475 3 , 10 I<E51835 5.10 SOIOI2-S 10 .00
H9H9 6.00 KRF416 J . 16 SE643bOf.R-A 100.00 501013 10 .00
"9580 7.95 HRF477 20 ,00 SE64480 (8) 94 .00 S01013-3 10.00
"9587 7.00 !o!RF479 8 .0S NE 7343(' 2 .50 SD1013-7 10.00
!'l9 S88 5 .20 HRF492 23 .00 'IE17362ER 100 .00 50 1016 15. 00
" 9622 S.9,) KRFS02 1.04 NE98260ER 100 .00 5010 16-5 I S . OO
H962 3 7 . 9S MR FS03 6 . 00 PRT86 37 25 . 00 50 10 18-10 13 .00
!'I9b24 9 .9S Ml(F S04 7 ,00 PT3 12 1A 5 . 00 Sl>IOI8- b 1) . 0 0
M9&n 15 .95 MRFS09 5 . 00 PT312 7B 5 . 0 0 5D1018-7 13 . 00
M96)0 14.00 MRFSl l 10.69 r131 27C 20 . 00 SOIOI S- IS 13 .00
M'H loO 27 . 90 MKF51S 2 .00 PTJ I27 0 20 .00 50 1020-~ 10 .00
)019 74 1 27 .90 KRF517 2 .00 PTJ I27E 20 .00 501028 15 .00
119 7 5 ~ 16 .00 KRFS25 3. 4 ~ PT31 90 20 .00 501030 12 .00
119 780 5 .50 MRF~~9 l. 76 PT3194 20 .00 501030-2 12 .00
)019827 11 . 00 KRF587 11. 00 PT3195 20 .00 501040 ' .00
119848 35 .00 KRF60~ 20.00 PT3537 ,",0 501040-2 20.00
119850 13. SO KRF618 25.00 PTIo166E 20.00 501040-4 10.00
K98~1 20.00 !1RF626 12 . 00 PTIo 176D 2~ .00 5010100-6 ' .00
",'60 8.25 MRF628 8.6~ PT41868 5.00 501043 12 .00
:'19887 2.80 MRF629 3.H PTIo209 2~.OO 5010103-1 10 .00
119908 6 .95 HRF6lo1 25.30 PT4209C/~6lo5 2~ .OO 501045 3 . 7~
11996~ 12 .00 HRF644 27 .60 PT4556 24.60 501049-1 2 .00
MM1500 25 .00 I1RF646 29 .90 PT4570 7.~0 5010S3 4 .00
lilt I SSO 10 .00 HRF648 H .35 PT45]] 20 .00 501057 10 .00
11M1552 50 .00 HRF816 15 .00 PTIo590 ' .00 S0106~ 4 .75
11.'11553 50 .00 KRF823 20 .00 PT46 12 20.00 501068 15 .00
11111607 8 . 45 MR FIl46 44 .85 PT4628 20 .00 SOI0 7"- 2 18 .00
M.'llbl4 10 .00 MR FB92 35 .50 PT!<640 20 . 00 $0 10 74-4 28 . 00
M.'lIBIO 15 .00 MR r 894 46. 00 PT4642 20 . 00 501074-~ 28.00
11111810 15 .00 MRF 901 3 L"ad \,00 PT5632 4 . 70 501076 ia . 50
11111943 l. BO MRF901 4 Lead 2 .00 PT5749 25 .00 501077 4 .00
11112608 5 .00 KRF902/2N6601JA.~ 15 .00 PT6612 25 .00 SOI077-4 4 .00
M.'tH7~A 17 .10 KRF902B 18 .40 ereerv 20.00 501077-6 4 .00
MM4429 10.00 HRM04 2 .30 PT6708 2~ .00 501078-b 24 .00
HH8000 I. IS HRF90S 2 . S~ PT6709 2S.00 501080-7 7 . SO
",,",00' 2 . ac HRF911 2 . so PT6720 2S.00 50101lO-8 b .OO
HM8011 2~ .OO HRF9b5 2. ~5 PT8510 IS.OO 501080-9 3.00
HP5Uli 1. 0 1 HRM66 3. S5 PT8 ~ 2 4 H .oo 501084 ' .00
HRA202l-1. ~ 42 . SO HRF I ()(l(lMA 32 .77 ".,.609 25.00 501087 i s.oo
HRF Ill, 10 .SO MRFl004!'l 3 1.05 PT8b33 25 .00 501088 22 .00
I1RFI36 16 .00 HRF2001 4 1. 74 PT8639 25.00 501088-8 22.00
HRFllI 35 .00 MRF200S 54.97 n8659 25 .00 501089-S rs .oo
HRf208 II. SO I1Il.F5176 24 .00 PTBb79 2S .00 501090 15. 00
I1RF212 I b .IO HRF8004 2 .10 PT8 70 8 20 .00 SOlO'll, 1 ~. 00
HR~'221 10 .00 M5C172G-12 225 .00 PT8709 20 .00 50 109~ 15 .00
MRF223 13.00 115CI B2 1- 3 125 .00 PTB727 29 .00 51l1098-1 30 .00
MttF22 4 13. 50 I1SC1821-10 225 . 00 PT8l 3 1 25 . 00 50 1100 5. 00
HttF227 3.45 115C200 1 30. 00 PT8 7"2 19 . 10 501109 18. 0 0
)oIttF230 2 .00 115C2010 9'3 .00 PT8 787 25 .00 501115-2 7. SO
MRF231 10 .00 115C2223-1O 245 .00 PT8828 25.00 501115-3 7. 50
MIU'232 12 .07 ~15C2302 eo, PT9700 25 .00 501115-7 2 . 10
HRF237 3 . I 5 HSClOoo 35 .00 PT9702 25 .00 501 116 5.00
MRF238 13 .80 escacoi 38 .00 PT978) 16 . SO 501118 22 .00
MRf239 17 .25 115C72OO2 '0' PT9784 32 .70 501119 '.00
HRF245 35.65 :-lSC73001 '0' PT9790 5b .00 501124 50.00
MRf247 31 .00 !1SC80064 35 .00 PTll08l 20.00 501132-1 15 .00
MRf304 36.00 !1SC8009 I 10 .00 PTll962 20.00 50 1132-4 12 .00
HRFl06 "' .00 !oISC80099 3.00 Ptx6b80 20.00 50 11 H 9 . so
11RF313 I I.IS HSC80S9l eo, 1tE3754 2S.00 501133-1 10 .00
I1RFll4 29 .21 HSC80758 '0' RE3789 25 .00 501134-1 2 . SO
MRFlI S 28 .8b 115C82001 33 .00 RF35 16.00 501134-4 12 .00
MRFll6 55 .43 HSC82014 H .OO RF85 17 .50 501134-17 12 .00
HRFll7 b3 .94 115C8202011 130.00 RFI IO 2 1.00 501135 1O .2S
I1RF412 18 .00 115C82030 3l .00 550- 12 23 . 80 5IJI135-3 12 .00
MRF420 20 . 12 I1SC8 3001 40 . 00 53006 15 . 00 50113b 12 .50
MRF42 I 25 .00 M5C8300 3 82 .00 5300 7 10 . 00 5D113 6-2 12 . 50
KRJo'422 38 .00 M5C8 300 5 70 .00 SlOJI 22 .00 5D1I43-1 10 . 00
MRJ0'427 17. 2 5 115C83026 I'O R SCAl522 5. 00 SD1143-3 17 .00
MRJ0'428 63 .00 l1SCB330 3 ,o. 5CAlS23 5 .00 501144 4 .00
KRF433 12 .07 115C849OO 60 .00 5D34,) ' .00 5DI1 4'>-') 15 .00
MRF449/A 12 .b') Kf41SO 14 .40 5044') ') .00 5DI146 15 .00
HRP4SO/A 14.37 HTSI26 25.00 501004 15 . 00 501147 15 .00
I1RF4521A 17 .00 KfS596(2li) 99 .00 5Dl007 15 .00 501188 10 .00
MRF45l/A 18 . 40 KT576S(2N) 9~.00 501007-2 IS .OO 501189 24 .00
HRF4S4/A 20 .12 HT8162 25 .00 50 1007-4 15 .00 501200 I • '"
KRF455/A 16 .00 NE0213b 2 .00 501007-5 15 .00 501201 -2 1').00

Toll Free Number .. ... 11 pa,'s may De ne w 01

~~ electrolUci800-528-0180
sUlplua. and paf l s ma y be
SUbs"tU'ed wl'h COfT\PIIflD le pans

(For orders only) II ...., I 'e OUI 01 s 'ock 01 an ilem."

For information call: (602) 265-0731 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
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rxa
Pa rt ' 300-1 1173
(20Vac Type BNC Sam..
FS~ 598 5- 54 3-18 50

COAXI AL RELAY SWITCHES SPOT

"'"Pa r t' )00- ( 1182
l20Vae Type BNC DC to ~ cna,
FSN 5985- 5~ 3- 122 5

AIIlph..nol
Part , ) 16- 10102-8
11 5Va c Type B~C DC t o 3 GHz .

RF Transistors (continued)
g,m II..... ...,-... • • . g ""~I·l '''.GO su,•., ,,0,. ."""ll n .... "" "<>-f ".. .." .... , " . 110

_,", "...
ulliN •••• '"''''' ,.. ..,.~ g .• su,n, ".g QUo.> ..... ...,...., ..... mlS_ 100.00 ....." .......""-,, .... ...",,, ••• • ,.»., ,.... su,u, ".. lilIl," 1M'" ...,,,. ".• • ,,,1>1, ,...... ....." ....• "u_,. •••• g •• ,.. ..,.,., ••• ".:0,"', ".. .."...., "." ...,.n.., ",00 .,"'. ,..... ....".. "..
..Ill"" ••• .." )II ,.• .., .~, ".. _.. g .• ..,n. 10." ..."u ,..... >D,'" ... - ....
All"... " ••• .""" ••• ...." » .... _>J., n .• "Il"-' H.... "'",... - ".• ...,_. " .GO -," "..."'. II... "'"" •. g ..u'" II." _,n, ",. .,Ufl_l 10," ........., I).... ...."'. >t... ..- n.GO
...m9-. ".. ..., ........ '.. g •• n .• -,- "." IlDU"'" ,.... ..",..., ..... "''''<-' .... ....,.. ".-
..1110-' n." ..",,-, '.• g.- ,.g :sarI"" ,.... ."," n ." ...",....., ".GO ..."" .... u . .. , ",..11'..... IS." ..,....., •. g .,.....' ,.g san," ••• ..." ...., n.o" ....... U ... sr'", n ." ..~ ",110..... •. g "'''>-' •• g g,.- ,.g <aT"" ".'" ..II'''', n." "'''JO-l II.... -- ••• r...., L>••

"''''0-' '." SD"" '." ..._, ,." ~.. ".g all_, ...... .."... I .... ......,-.. " .... ..- ....."...... .." ...,,'..... '." g •• ".n sun.. ".g ..ll .... ' " .. ........., n .• IUIIL-ln 1>•• .- ....
• lll1-1 ,..... ...'H• ,... ..,..-, I'.• su.". ...... """'·1 ••• ............. ".• ..." .. '.0 n"" '. ".,U.·" '." ...,-, ,.. ..,..-, ".. ...n" ".. ..ll.. '0. • ...... "0 '''''1 .... rr'" >."

"'12""" ,".. ..,...., ,.. g,~ n .• _.~ "." .."..., ,..... 50'''' ".. _n. ".. "'0" ,."
.."l> ..... ..,--, ,.. ..,._, _.. ......, " ... .."..., ,..... >D'''' "... ..,,'" ".. ""01' .....
""''''' ".. "'00' ll .... ."".. "... ..."., ".• ..".... ,... 50'... '.11 ..,,- ...... _. ..".."n.-, ,.... -- II.... ...""... ".00 ..."., -." .."....., "... ......... 1.11 ..... '01 >. .. ......lOlI.. "......"'....,.. ,..., g,- ".00 .Hl'-' " .00 ....'... ".. OD'.-' "... ..,...... ,." ..- ".. wn ' _l n.Of.." " '.. ...,,,. lI."" ..HI'" "."" ....." n ... ...,.-, H .... ..,.... '. 01 ...,..., "." ' ''0'' n.w
..II"". !>... ...lOl .... ' ".... ,0Hl'" ".w .."..".,....." 1>.'" ••1.... l.1I .." ,.... 1 ..... .....'" ••• .." .."
••11"_1 lO." soJ" ....~ n .... 10"..... 1 "." .."", ••• ...1101·' .." SO.. " ".. ....." > ."

Relays

"" '" Banlln" Pl ug Coa x Cabl .. RG- 5B 36 inc h 0. B)<C '0 , CO;lX Cable RG- 58 " inch .

$7 . 99 0' 2 foe $13 .99 0' ru fo. $ 50 . 00 $1l.'f9 00 2 Fo r $15 . 99 0 . W fo, $60 . 00

"
I t

$2 9 . 99 $ 39 . 99 $39.99

OROERING INSTRUCTIONS--,-"""----"""_.._-.... _..~_ .._...-
........, ... -.. ... .q< .. -.."'..-.. ... __ _"'w__ .
_ . .. ... u. e.- __ . " ", .. . .. '"
"'_"'__ . _ .. .... _ .. __ coo . ..__ oow. '
_ ... _ co-.. __ "'--. __ ....... .. __

...... ----- .._ -...._--......._ --- - .. -- ... .-.. .._--....- ..--"OCIlO ' -. .. ...r._"'_.. ... ..._ = ..
• ..... _ --.. .. _ ... _ .. CWECfI ...... __..... .. _-.__ .. _ "' __..._ "'_ ...._ ...... ........... ._"' ''''_._- - -_- ..... .. -... ----... ..._....__ -_ ..- _-~-_ ... ... ...-.... .......,- .._ _--- ........_... .- ..._-.._-
._~-- ----_..._-_._--_ .- .... ... .. _.. ....-___ .--. ..._..--..---_ _-__""0''''= .. _ .._ "'__ __.""..... _ .._
~ .... _._ ----_._- ----_ ..-.. "' ..._-...._- _..- .._-_..-- ... .....- _...-
... ... I>l_ __ ... ... _ ... _ ..... ~

_ m _ ... _ ,,, • • __--_._ _..-...-_.... __...__.._- -
_ _ ... _ _ .. 0-- _

..."" .. ...__ _----_..._-
....__.ITl'IIrn.. _,-",_. ~_cou.a_,_....__,

For informat ion call: (602)265-0731

Toll Fr•• Number
800-528-0180
(For order. only)

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

" Al l pa ' t. ma y be new Of

su'plue. a n d p a ris m a y be
subSl1 tu led .... ,'11 comparable pa. IS
It w" a,e out of . ,oe_ 01 .n ,tern."'

z
e1"clroruC*i

3802 N.27th Ave. Phoenix, AZ 05017
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CES 510SA Sma" Petcl!

on a simple . freq uency, using a normai
II' HF t wo-meter FM mobile rig ."d a"
lCOM 1C-22U In Ihe s".ck.

Sland8Jd ' ..a lures Ofl the Smart P.tch
.Iso include siflgle-digit (" or " 'or ....m­
pia) or multi.<figil ccntrct codes, Arid If In.
dlsconnec l code is serHled from you , m0­

bile station, the CW 10 built i" to thiS unit
....ill sourid 10 leI you kno w thaI you 're In
ra"O". Another festu'" il lhe .billty 10 toll·
restriCl, a nd the tifTlfl(lUl s igne ' It. uolqu..
wa rning beep. The limeout C. n be ell8b1ed
or disabled wllh lhe • sign. You ca" a lso
select t0f\8 or rotary d ialing, end. special
delection c irc uU prevents the 1"I"""ption
01 e call io PIOlIresa. II someone tri... to
intflffUpt it, lhe sma" P.tch w,ll SfIf\d a
CW sequence. '" to uc h pa d· . ecenibl ..
COde a llOws lull acceN 10 the phone line
lor emergoency caliS.

The smart PaICh ...i11 eet oot onty u •
phone patch, but . Iso u . .......... palc h.
A spec ial CW sequence .\efts )'OU 10 tn.
pres.erw;e of • call, .lIhough I"" intel l~

gence keeps the unit from tr.nsmill, ng If
It S8IIS8S someone Is Oft Ireq......,;y. It
....ils un til t he c ."i.. . d ,op i be'ore It
" anlh'li ts.

Since this un il i. meenl to oper.le In
lhe lulkluplex mode, Ir. namil.nd .........
&afTI9I ing are built in. You can1 delecllhe
sampling tIS the uoit swings lrom Illot I....
phone Side of lhe COfl\ftI<N.lron to Ifle mo­
bll,Hransceiver Side o t In. con\ftI<N.tion.
The sampling ra t.., wIIlCh i. tluill iOlo the
"rm.... . e - prog'. mming-ol Ihil unit, il
.enable from abou1 150 ms 10 1 second
U's '.sl enough that you can use Ih i. un it
in tile duple. mode. A VOX ci'cuit monl,
lo rs the rec" i..e d lelepho n . aud iO .nd
lengthens the sampling I"'....a l 10 mloi·
mize a"y losses trom slo...·switching ra,
diol,

This COl'flfl the tla siCs 01 the Sma"
Pelch. Whe" you pop the cov..rs 0 ' lhis
unil you wilt see it is well made. The com·
po"enlS are mounled Ofl a h lgn-qu.lity
prinled circui l board . nd good conal ruc ,
tion techniques a.e used throughout.

I" opelalio". Ihe lre nac. i. ..r 10 ....tlictl
this u"U Is connecled is held 10 receive.
Whe n Ihe connect code II detected by the
Sm.rt Patch, lh.. base u"it t,a"smit. th e
d ia l tone bac k 10 your mobile rill. Ttle c.r·
rier will be I" lerrupted periodically as the
talse s witches fro m recet..e tc detec t it the
mo bile unit is I.." smilling, If the mobile
unit is transml1l1ng during lhis sa mp ling
period. the bas.. untt will lock InlO recel..e
and ho ld the phone li"e

Aboul tne only Ihiog lor the mobile o p­
er.tor to remember during a ll of th is is
thai aUer ke ying lhe "a"acei..er he must
pause unlil lhe next ..mpling perIOd be­
fore dialing or speaking. How""er. tni.
isn 'l • drawback SiJlCe the ....,pllng r.le
is at Ieasl 8Yery aecond Of quiCk.. on
some radios.

When tl'le mobile unit drops. the base
...ill ',"ume transmitting and sampling,
Arid ...hen ,,'" COO_lion Is Irniatled. the
disconnect COde ia used 10 disconnect the
pelch.

Tha.l"s a ll there is to it a nd I !Qurid du,·
ing I""" ng I/Iet lhe unit perlonns pr..lly
lln':OOIhly.

For reYiew purposes. w.. Interlaetd ao
ICOM 1C22A ilh the sman Palch. Tn.
sma" Patch c eq uipped ....'t h • mu lt~

COlOred ribbon cable .nd conneclOf 'or
the ICOM·S accessory eocke l. Tn. instruc­

tion pamphlet c leeny at.ted tl\8t only •

I.,... simple hookups were r ll :led to make
this unit _ . How__, .... fourid this
wasn1 the case.

You must oot only lirid a ptaca, 10 ItIP t 2
V de 10 POWflf Ihis un it. tlut )'OU must e lao
lirid • plece 10 lip the push-tO-I."'- II....
grOUrid• • nd mike . udlO. Moal .re readIly
a ...llable Oft lhe mic~ connec tor.
Bul the d iSCfimi...tor audIO ItIP 'equ,ted

Aller a rather e . te nded period of teet­
lng, I ca n .ay that lhe Smart Patc h is qui le
• d8Ylc.. , II performe very we ll end tlhink
oot only should it do quit.. nicely as a s im­
ple. patCh, but aiso as. ,..peeter· s au lO"
patch . A look at th.. fe . lures ...111s ho w you
....h. 11 meln.

For a larte rs. the Sm.rt P. lc h is mic ro­
procesSOf-<:onlrOlled, m.klng i1ln Im..lli·
genl de..lc... No rma lly . tull-<luple. d""lce .
you ceo dlseble Ihil future . rid sel It up
lor h.lf.<fuplex oper-atiQn s.o It c.o be used
in a lepeelflf. I didn 'l he..e .. cha""e to test
this opllon " ""e my ..pe.t ... alr...cly has
." .ulopaICh, but' Ihink th.tll "'ould per.
torm quit.. _11 1<1 tha t IUua"on. II did ...ell

CES 510SA SMART PATCH

Flnel 1'IIouQIh1l

H.I·s CWR6850 dOeS il. lob e.t r........y
..... II will copy just abOut rtefYlhing roo
can he." under cond,tionslh.1 SfIf\d fTIOSt
edd·o n t erml n.f uo it . p.cking , Com·
manda a...imp" .nd ....lible. • rid the
equipment n.u Ih.1 "1""," 01 quality Pdty
lack.ng in moen o l lOday 's gear. The m....
ual is the beat I.... seen in a IorIg t ime.

I! you a lready- a,.. acti"" Oft ATTY, c0n­

sider lhe CWR6ll5O when II '. time to up­
grede you' equ ipment. II you .'e u"su,.. o f
....hlCh d irection you went to go 10 a• ....,.,.
bl ing. RTTY Sl. lion, t.k.. lhe lime to ....ril..
the 'olkS . 1 H.1. The y .re IJlCredibly mce,
and wl' l help you dec ide Ju.l wh.1II is you
need 10 get 0fI lhe .ir . Their eddre.. is H.,
Communlc. ' ion. Corp., Eku 36$, Urban•
IL 61801 ,

tranl"e rte r on your !-iF rig: Sur you e.o
gel on the .I r .nd meke a 'e contacl.,
but il lust Is,,'t tne sam.. aa .... Ing ••Ia lion
d..signed .pecilically 'or UHF. A computer
...111 do lh.. Job, bul a rt..r a wh ll. you .re
going to w. nt mor.. perlormaJIC.. tha n the
meehl .... is prep.red 10 glv...

I! )'QU .re • firaHlme RTTY.. or pl."
only SPOlly RTTY operetiQn, conl ider an
i....pensilftl compulflf teamed ...Ith. s im­
ple irlle<lece. Arid I me.n ' e . lly Ine.pen­
&-i",,: You c . n • .....,b1.. ...orking ATTY

st.tion for under S40 lheSe dayS. Jusl r.
member tile price, tag ...hen tile gear cap­
les only 59. 0-dB &-igN iS!

Finally. decide I'Iow much )'QU a re wi'"
ing to sPend on your equipment. The H.I
CWR6850 cosls S750. A hom...cOmpu l·
e r·b.sed . Yl tem lhal will m.lch t h ..
CWR685Cr1 perlormallC8 ...m~I Quile •
bit _ Ihen Illal. Arid If roo went 10 op­
...te ATTY motllle or poneble. a comput..
I.lls lIal on ill gl888 1_ . Tn. CWA6650
I. a. .i<Jf>fIfi lor Just SUCh act i¥ily. Ren...m­
bef-don't decide whal 10 buy based Oft

price a lOr>e. Weigh the unire lealur" .rid
roo' requirlNTlflflts agei"" )'OU r pock. l·-

F... Advice

Th e big question t b eee d ays , Is ,
"Sho uld I buy a dedicated RTTY sysl..m o r
a com puler wilh RTTY sollwa,e?" or
cou rse, lhe re Is nc o"e-size-fi ls·all a nswer.
bUI here is some adv ice to help you de·
c lde:

Considflf 10 ....hal e xte nt you ....ould like
10 be in.olved i" amaleur ATTY. A ....ious
RTTY ,.nthusint will go for lhe dedicated
s ys tem e....ry t ime. Why? Well . a unit like
th,. CWR6850 has been engioeered 'or 0f\8
use: RTTY. The ha.d....are alld solt...ar" will
consist,.nlly outperform a computerllnt,.r.
teee combloation, particularly ....hen con­
dilions . re margi ...1. U's like uSing a UHF

h.m fash ion I set ttHI un it up withou l
c reckiog open lhe manual. 10 about le n
minules I h.cl unpacked the bo., hooked
up an exlernal 12·11'« supply. run the ap­
proprlale II hoped) cables to and from my
lOOM le l'lll , and ....id a ShOf1 pr.y",. Sur.
prl!ltl! 11 _ed'

Now for the real fun. Tuning acrOSS the
2O-me1", ATTY sUbbarid. I was delighted
10..,. lhe Ma rk and Space LEOs spring to
hIe as I setl~ in on a st rong ca. I copied
Ifle call carefUlly on a scrIP of paper and
wailed lor the fellow to sigrL There- now
h,s call , my ca lL .. wait ' NOlhing 's hap­
pening' I ,e1uctantly dug around the shack
Iooi<i ng lor the instruct ion manual.

I ended up reading nearly the ""ti,. op­
...Iion manual. So o lten a manu tacturflf
prodUClt$. IT\8IWIIous piece 01 equipmenl.
Spendi o g ...h o kno ...s how ma"y IhOu ,
sands 01 engilll!l!ting hours. lhen hi,," •
lentrt-gredef 10 wrile the technical menual
'or the thing. Or ...orse yet, " ... gear is im­
ported.nd It>e t&nU1ilrader tranSlal," lhe
Il'IIfIUaI from Japanese. Hal ' s inslructions
w..e Wfill&n by someo" e who &I k_s
8'IftIfYIhlng abOul the product a nd b) wrU,"
Eng lish like a ...tiw. This is a '''ffHt-s'a r
maou.,.

BUll dig ress. The no-lra"smit problem
was qUickty resolved a rid I hIt ttle bafids,.
This l ime the lights blinked. the rig keyed.
. nd I "'as in aSO! WIla l a p leasu", . .. ttle
to p h .1I 0 1 the sput.screen dlspl.yed
incoming l"xl wh ile I composed my reply
Ofl tne boffom hal'- Keyboard act ion is
smoolh, and It tOOk some serious pou nd ·
ing 10 keep lhe Iransmit bu tler lull .t 60
...pm. Occasionally, my mind wo uld simp ly
lock up , and I ...ould star.. bla"kly al lhe
k..ys trying to lind a lelle,- Th.. CWR6ll5O
wo uld drop etc recei..e and the other le i·
low wou ld think I had lurned things over.
11 mad.. ,or some really Interesling COn..e,·
sations,

EVIEW

WhAt It Ito

The Hal CWR6ll5O 's. complete, porl..

bIe RTTYICW l.anacen-er. 1\ will send and
'~ve Mu.... y 01' ASCII a' ..~ 50. S1, 15.
110. and 300 baud, allllOugll a n n temal
modem is requited lor:JOO.Oaud operat ion.
My unil came with th ree M il of ap8C,I.ea­
liona, and tl>efa ia. ll 'Spa.., y 0 ' ON ra t...
'IInong them. Onoe Iis'l 25- to 2Ol).wpm ••
ceiYe and 15- to 250-wpm send. The eec­
ond claims 3- to ~wp<TI receive and , . to
33-wpm send. In the thl' d . 11'1 1· to 100­
wpm recei"" and .. to 33-wpm send, 10
prac t ice , lhoItgh. speeds . bove 60 wpm
a re pretty mUCh . 11 1M s.ame. The unit
gael real ly s lo w (lime lo r ccttee belweeo
c h arac te ls) 10 real ly las l (u nintelligi b la
buuingl. The CW..ecet..a a lgorllhm auto­
matically Iracks Ihe iocom iog rata. Be­
sides a l! 0 ' lhe normal Mor!ltl oumbers
and le lf e rs, Ihe CWR6850 re cogoizes
apo strophe s . colo ns, parenthesea ,
quotes, and se.eral proslgns. Power reo
qu irements are 12 ..cue at 1.6 Amps.

Three RTTY shilts ara pro..ided: 170,
425. and 850 Hz. Ellher high \2125-Hz markl
or low (1 275-Hz mark) tones may be se­
lec led . The ca nle r frequency lor CW r.
ce pHo n is 800 Hz.

On lhe h ool panel, pu an·bullon a witc h·
"(Ihe ,e are 24) o Uer easy accen 10 lhe
mos l·used par a me ters such as speed,
shif t, a nd mode. A lhr_posillon 10000le
sw,tCh selS lhe un it Into eithe r ma nua l
S&nd. ma nual ,ecei.e. or aulomat lC M nd
a nd ' K e i..e , Foo' slide polenliomelelS
cont,ol Inpu t volume. mon ilor-GUt pul vol·
ume. CW transmit &PHd. and lreq uency
hrwt-I uning . The gree~ CRT di.
pla~ 20 lines 0132 Cha.ec lflfs per Ii... on
each 0 ' fou , pages.

The r", panel t.POf'1S ~hl"" jacks
and thr" COOlrois. This may seem ralhflf
a la'ge oumbflf o t lhi"Os 10 hook up. bul a
_ ing ATTY . tllion ma y be coohgured
using on'y two connectklns: audIO inpul
a nd ATTY OUlput. The plfIftt'lu<M 01 pons
is the key to lhe CWR685Crs flex ibi lrty,
There is lilflfilly no limil 10 It.., ..arying
combi...tlons 01opllons tn.t may be clio­
...",-from e SImple lWO-w,,, sysl.... 10 a
comple. lull-blown RllY garg&ntua. TI>III
un it wlll lote<l_ w' lh ";,,ually any rIO roo
c.n think 01.

I am a CIoMI RTTY ""1>,,.,.,1. W....
you 10 ask. I would 1Ieh&me<>lIy deny a",y

Inl _ 1 in Ifl i"lJS " Iglla l, tlut I' nigh t.
a lone In my SI'lac~ . I sec.ally I...... in thoM
weedle-deedln as my eyes g._ glany.

I've ..-en memotlze<l the llOUlId of CO and
RYRY.

So you c:an imagl na my • • citemant
wilen • I ra~ ing r..m dfopped by the c t­
uce.liming "" RV 11'1" sprouled .nt.......
0 1 yafious $I'll"'" and $in$..

........ got • eompIela _ leu. SUIlIO" _

up in !Nora.H $aid,.... ";";100', " all blinds. all
modes. ewell RTTY. We..... _ it?""

My heart jumped. ' 'OtI. au•• , ...ny not?""
I replied coolly.

InSide I.... van w., .. complete ".,.,
setup, ancl thoM \IIOI'ldeo1ul RTTY tloJ~

_a corning out 0 1 ......11 II ' ''Y boo on
t ile laDle. A ...eel< !at., • Ha l CWR6e50
Iltacell my operaling position.

Opat.tion

I w. s rel i. ..ed 10 dlsco..e r th.t t h e
CWA6650 is not as ditlicult to use as I hoed
firsl imagined. All 0 1 the SWItches and
jack3 ...."'e I bit inh mid. ting. but in tr....

THE HAL CWR6850
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WHAT DO YOU THINK?
Ha )'OU ,ecently purchased a ..... product 1"'1 has been 'ev,ewed In r:n

If you , .... ite al'ld tel l US ..nat you think aDDut ,'- r3 will publish )'OU' com-
menls.o you e-n share them w,th ot..... nam., as part of our COl'Itinu'ng ellor1lo
Dfing you tile best in ..... product inlormalion al'ld ,__s. send)'OUr Il'IOugt1ts
10 Review Editor, r3 MagaZine, Peterborough NH 031!>8

_al UIiS to CES belOtfl I COIJld sel It
uP. I _ Iually used the accessory 1......1­

~I boIord !Of ,he conneclion al'ld hacl 10
I-'<.e e jumpe< l rom I"..e to tile accessory
soc kel , as I d id l or tile res t 01 trle connec·
tions. One would think tlli ' COIJId be done
much more simply, as IlIere are o t.....
unils on Ihe markel wh ich requi re cconee­
t ions to push-Io-Ialk a l'ld transm it and r...
celve aud io, and tna " , all. It wasn't as
easy a lob as the In' tluc llons made It ap­
pe ar , bul once t he connec ti o ns we re
made, It performed as adverti sed.

Prooremming this uni t was hand led via
DIP . witches on l he circuit board al'ld ,t
WI ' ea.y to nandle

The operational inslrucllons 10' the
CES Smart PalCn _e complete and ea.y
to read. They assumed a degree 01 technl­
e-I knowledge wn lcn wa. a welcomed
change Irom other in.l ruc llon man ......l. I
have r....d recenlly, whlCn seem to assume
that all you know now to dO i. plug In Ihe
mike and power cable• . In l act , some
ecn't even assume you know that , bu t
Ihaf . not Ihe case wllh the CES Smart
Paten

Overall, the CES Smart PatCh Is a qual.
,ty InstfUn1eflt. At $349. you will l ind It a
good Investment.

For more inlormat,on, COl'Itact Commu­
Ifg,iorl. EJec,fOIIic. SI>K~II;"s. Inc.• PO
8o.29JO. Winrer Pa'* FL 321'fJO; (305}-645­

04r4or (800wr-~

'b n: 51..., N1Bl H
Framingham IIII A

HAMlOG-COMMODORE
SOFTWARE

Compu ter1l do certa in thing. very well ,
Storing and shu lliing 'ecords around is
one 01 them. Even l hough requirements
lor keeping a IogboOl< were <edUCed and
tr..n all bul el iminated In tile tI:am shack,
almost atl amaleur1l keep a log 01 some..~

Paper reeeres are c um be rsom e and
ha.... a way 10 gett ing lOst. soiled, or faded.

Computers In the ham shack promtM to
do away with some ol lhese protIlem• .

One 01 t.... many ""tries into t.... ama·
teu,·,ad io sollw.re f ie ld rs HA M l OG,
Their elec tronic logboOl< is .v. ilable lor
t.... Commodore &oI .nd VIC20 (wil h • min­
Imum ot 8K o f e_pansiofl). HAMLOG i.
priced at $21,95. Bolh programs ,equlre a
disk drive. HAM LOG comes wit h tourteen
pages of documen tation.

The prog ram Is con tained on IWOdisks.
More accurately, the program Is on one
disk, w;th data stored on a second diSk.
The program diSk au to-runs. etimlnaling
l he need to manually start tile proo'am.
Tl'Ie same procedu.... a lso keeps you from
having a look at tile program ,tsell. HAM·
LOG i. coPY protecled allowing no easy
way to back up you. pu,chaM. Tl'Ie pro­
gram caffies a 3O-day warranty. AIt'" th.at
you are on your own.

Thedata disk w,1l allow you to create 700
eetoee or '"100 cards " as they are called.
Additiona l data d iSks go fo< $!S,OO each to
regisl ered owners only.

The o,elal l appearance 01 HAMl OG is
Quite nice. It displays well on tne ecreee
and the prom pts are clear. I especially
I,ked tn.. " keybeep" leature. Wlleh you are
enlering dala, 'a pleasanl beep SOUnd.
.......,. lime you pr.... a key. b pe<ts ha....
prO'ten tllat thl. featura reduces lhe num­
be< of input ",'otS.

There are nu..-nus way. of storing
fi les using II'Ie COtnmodore compUlers. It
would Seem that just aDDut e....ryone has
hiS own thoughts on whal is the best way
to do th is, HAM LOG is l he l irst program of

this type that I ha.... _ tnal uses rei.
I i.... d isk li les,

For IhOse o f you ..... to computing,
CDmrroodole allow. you 10 craste Ih,ee
kil'lds of d,sk files. T.... most common is
the p'ogram fil e. II is exactty wna t It
soul'ld. li ke, though w.th some word pr0­

cessors, te ot Is Slored as a program l i'e. tn
118ne<al, a prog ram l ile is used 10 stoee a
compuler program.

The ned Iype 01 commonly used f ile Is
called a s"Quenl ial f i le , Generall y, socn a
I ile conslSIS 01 ted Of nu mbers. It could
be a lalter 10 Aunt Mary 0< a OXCC ccu o­
tries list . The Inlormation i. Slo<ed in a ....
Quehtial fashion, each charac ter lol lowlng
the one in front 01 il. search 'ng sequential
tiles e-n l ake lor.....er.

Fi f\ill ly, l he<e are random f,les and rela·
t i.... f i ln . Both make searching l !>e d isk for
a particular piece 01 Inlormatoon mUCh
quick... , Relat ive fi les are Slruc tured Into
recc rce. Wll h ln the reco<ds , the dala is
wriUen inlO tieids. Th is is Ihe system usee
by HAMLOG, When using rel ative l i lea,
the prog rammer predeterm ines how large
each recoec will be and how large each
l ield will be wil hin the recOfd

The ..."salilily o f .ucn a fi l ing system al­
lows you to search Dy any 01 the l ields
wil hin YOU' log. You un selec l all the KH6
COl'ItaclS lor e_ample, .,....,,-,one named
Jim , Of pemaps all !he COl'Ilacts you made
on you. D,"lIday. Such """'hlily can al­
low you to ha"" " Io l al recall " on me air so
you can amaze all YOU' fr iend"

How allOut other programs? How do
they accompliSh IheM th,ngs? Many 01
them, particu larly programs designed tor

the &01 . load all of the data Into the inl",nal
fTI8fTIOIy 01 the comPUt"'. By doing this rt
ill,n necessary to u.. Irle d iSk driWI or
tape casselle for anyilling but 1l:JnQ-1......
stor8ll8. Partieularly CI.... 10 tile fftla l .....
.Iowness o f the commodore 1511 d,Sk
drl..... IhiS metllOd can h..... II. _an­
tages.

One possible long· term negative ettect
01using Ihe relative file me.llod is Ihal the
d isk dfi ve stays active ali l he lime you are
searc hing or savi ng dala. The 1~1 i. nOI
I lle most durabie p iece of gear In I lle
world . ThaI's sometlllng you mlghl want
to COl'Islde< when s.electlng your Iogg'ng
program_

se....ral fea tures of H"MLOG oese...e
SPeCial mention. llik.., tl'>ll built";n OSL la­
bel generalion rout ,ne, Thai will be a reat
advanlage to tile act,... conlesl opeIator
or DX....

Beam l>eading al'ld aclual dislance in­
formal lon can be obtained fo< counl"aa
around I lle world ,

Your lOll can be printltd to a Commo­
dore·compallb le print er. In order lor Ihe
printou t 10 fi t, you muat use Q'I,-incn by 11·
inc h pa ptil' with the traclOf·teed holes ra­
moved. I found tnat I"ifatlng since all 01
l he paper I normally UM ia only 8'1 inches
wide.

T!>e au tt>ors of HAMLQG spent a 101 01
t ,me in Creating a produc t tllat looks and
opeIat... well. I th,nk • bit more e. pllJ,na·
lion In the instruct ions of how tile filing
syst ..... work. would be nelpllll , pan icu­
larly to the ncoce user

The Inst ruc tions do nol mention thia,
but It I. poss ible to crea le your own data
diaka 1I. lng one 01 several publi c-domaln
copy prOllrams. You will wanl to do that
bel o<e making entries or you will create.
copy 01 an al' eady l ull disk' It does take
close to thiny minules to create a dala
d,Sk in this man.-,

Fo r mOre Inlo,mat ,on. cont act HA M
lOG. PO 80. 306. Englewood OH 4$322

Jim GfUbbII KllE l
SprlnQlleld IL

TTY LOOP
loop ~PLL) demodulator At five buc ks (or
iess On sale) for the ch ip and a few dctta-s
more lor additional components, thla cer­
ta inly represents one o f the most econom·
ical ways to get on RTTY,

You e-n see that the audiO .ignal hom
tile receiver is COIJpled through a O.l ...F
capaeilor 10 pin2 01 toe XA·2211. Tl'Iecom­
ponetIts snown In lhe scI'Ieme.l lC wlll WI
the PLL for lhe standard ATTY freq.......
c ies o f 202!> HZ and 1m Hz. al'ld a 3OQ.

baud transmission rate. Tne cenl", fre­
quency o f I IIe PLL is det",mined by the
O.022·u F capacitor connecteu be tween
pinll t3 and 11 and by a 20k resrstcr
l ormed by the combina tlOfl 01 Ihe 18k
lioed and !Sk , arlab le res iSlora ccnoectec
10 pin 12. The bandwidth is del lned by Ihe
2OOk: r..islo< bridg ing pins 12 a l'ld 11 , and
another f i ller Is fOf11led by tile O.lJCb.uF ce­
pac itor and lOOk .esistor coming I,om p,n
8. (Trle lOOk res,stor Is not mar1<ed on l he
d,agram.) This is only one $Cherne; Id(ll·
tlOfl8l information is packawe<f w,l n tile
Chip and is also av..'_ from any flUm­
be, of o tller sou.c....

In . ummary, this looks li ke today·. ..... ·
sion 01 a simple demodulator I buill back
in the late 196Os. That one used one tube
and really did li ttle more than detect and
l ilte r one o f the two FITlY tones . 1know it
cost me more ~ i n Iwan ly·year-<lld dollar 'l
than this one wou ld CO., and certainly did
1101 per'fo<m as _I, I IIOpe tnls answ""
the oue.tion 01 w.....e to fil'ld a simple
start", TV.

HaVIng ssid all that . I IJ'U8SS I would be
' .....'ss if I failed to acknowledge a 'a......

OU~

One Chip 1U
XR-22l1

11.29!S k Hz, T ra nsm iss io n u.uall y runs
from launch to touchdown, . 0 t une in to
anotner goodie, only on amateur radio '

It'. ~ing to be hard 10 hide the scn...
matic published thiS mon.ll (Fig, I ), SO I
g....... I'd better gel 10 th.at "ght now . I was
strOlling througn my local RadIO Shack
It>e o t".. day al'ld t noliced a sale on a few
cnlp$ 01 int",est 10 ATTY",., Tn,s matltn,
1et"$1ook at e-lalOg number" 27&2337, bet­
t'" known as an XR.2211 pIIa,..locked--

all
Fig 1.

caps
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FSK
in

o

0f'I8 want to thank WA3NAN fOf tile ....­
lrice. A lthou1lh I un listen to tile Iocat Ionk
on 147.15 101HZ. ' hOSe 01 you not In tt.e
area can tune in as well on 3860, 718!1. al'ld

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Pikesville MD 21208

t wonder how many o f us gol into RTTY
as I did, with an OI/e""helming inlerest in
tuning In to some oflhe RTTY news ser ­
vices, Wh ile I enjoyed m y early ham RTlY
e.perience, I know Inat what Impressed
Ihe 'o lkS more than anything e lse wsa
when I would IUfle in 10 this w ire se....ice
or tha t bulletin al'ld print out some CUffent
newa il......

ThiS came to mind the ot..... day sal sat
IIst"".ng to the space shu ttle in orbll. If
you w,1I pafdon t t>e tangenl from RTTY,
thia is one aspect 01 ou, hobby th.at t'uly
amazes me. Here In I lle Ba lt.more area we
are blessed by being w ,th in VHF ranga ot
l he Wash ington DC melropolitan area. AS
a ee.... tee 10 the amat eur·rad lo community.
the Goddard Am ateur Radio Club, locate-d
al Ihe Goddard Space Fligh t Cen ter in
Greenbelt 101 0 , retran.mlls .huttle com·
munications to< each I light.

You ha..... 110 Idea. if you ha"" .......er
<lone it. 01 the looks you can "", by st roll·
ing through. store, hand--held on I t>e h,p,
and haVIng it blun oul, ' ·Hou. ton, tn " 's
OrKO....-y-! .. I will uy tnat ilgoves a new
,n..g'" to It>e space missions, and I !Of
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ONTESTS

CALENDAR

la . ge pac keT 0 1 ma terial rece!~ed thi s
monTh Trom Dan SZyman:st;1 K3SKE and
Charles Miller K3ARN at P1antronlcs/Fred­
erlck Eleclron ies CorPOl'ation in F.edIfj(;k
MD. They wrIte Aft.... ,eao'''ll)'OU' 'RTTY
loo9' column I Telt it Is lime you III'ally
""... a good RTTY demod,,~tor . no{ lhe
computer Inlerlace PlL -.Ions ....,11'1 no
dynamic r.nge O' noise Imm" nll y 10
tr-n.~ The malerl" they .....1 .Iong de­
llCtlDes RTTY demodulatOf1; t.....1 would
""li.!)' tile most and I me.n 1!'Ie most .cril­
ic.1 ATTYa., This Is no surpriM.a. I lIa"e
known 01 the e .cell.... t produc ts p,oduced
by Frede rlclc Eleclro nlc . tor many year s. I
would seccoc the motio n that, if you a,e
looking fo r a p rofe ssional quality unll
(g ran tad. af a p'ote nlona! pr ice). you
mlgl'lt drop Ihem a nOla a t 7630 Hayward
Road. PO Box 502. FradeflCk MD 21701­
0!l02. Be s ur. to d'op OU' names in you.
nol• •Qkay?

Willi, as I ...." te th,S montl'l·. CQ!umn I
am slill ~'lIIlrom mi. year'. g iant
Grealer Baillmo<e Ha_ M and Compul­
arlest_Sponsored by lhe Baltlmo<e Ama·
I....r ~IO Club (wl'lieh hn 1'I.a me .s •
_ lor 100 long 10 tl'll......bOutl, th is
monSl... 01 .n .11." i. t.lCI ll101'la lly I'Ield on
the '."''''51~end in Ma ' c l'l. HOW 1!'Iey
can predict Ille wealller Ihat la, In the fu­
ture ia be yond me. bu l they ha"an ' l
missed yet ! Anyw.y , some pnctce of Ihe
\IO'ngs-on are at the d'ugs tore now. • ee if
any 01 them a 'e wol1l1 looking a t, I wil l In·
c lude them In the luture. For the lime
be ing , let me jus t say th. t the prol if..,atio n
01 RnV· . nd compul..,·relaled g&l' in Our
hobby ccnnnues to grow at an unpre<:e­
den ied rale. E"erythlnglrom Modftl 155 10
MOOItl I'a , on up to. packet"1CI1(l demon­
IIfllion ,.. as the<e. OIl. belore I forget.
nexl ye.'·a 'Iest ia 00 April 6. 19l16. /IlOYed
• ....,.. 1. Ier ~use 01 Euler. MiI)'be

Robert BaKer WB2GFf
15 Windsor Dr.
Atco NJ 08004

CANADA DAY CONTEST
Start s: ooסס UTC July 1
Ends: 2400 UTC Ju ly 1

Spof'Iaored by the Canad,an Amaleur

this ....ill bre.k the trend and be a SUMy
51Jnday. See you there l

II I migi'll gel jvsl • tad serious tor a
pa,aglaph or 110. I would Irke 10 addresl
those 01you who h. ye 'e lt • need 10 send
cert.,n o U... malerials to me_Bel_ me.
I am qUIte !'lapp)' ...,th myoccupallOf\. I. m­
ily. 'eligion, where I live. • nd . . -...II, you
get lhe pelnt. PIa.... ple.se. Iry 10 con­
lain you. _ to sha re ....lIa t you may con­
side, the good news. la Test b.e.k. or
whatlYe ' , I app'e<:lale your m. ll. and tool<
'''''''.td 10 deriving Irom il a sense lor
whal you want to read about. bul kMP II
at least IIOmello w 'elated 10 thi s column
Okay? Tllan ks,

Now. wlla t I raa lly have been enloying
are tile Ya, led, and I do mean ""led. ccen­
I11eflts you III ha..... been o llering .bOut
the YI . lou l RTTY prog.aml lor mICrocom­
puter systems. I .... lIy hilve racaiYld com­
ments pra,s;"II to the hilt the very ""me
prog.am tnal OlherS 01 you would not

touch ...,tl'l a ten- loot pole. I am tlkl"ll
some 01 your convne<.ts S-nd lorwlld l"ll
them 10 the ,espoetive publisherl lor com­
menlS . .... il l'l Ihe Su tlmi "ing .mlllU' ·S
ns.me deleted. 01 course. I hope thaT _
...i11 be .ble 10 gel • handle on some 01
your complaints . nd pe,ha pi glean.
peart or two 01Wls.dom in the process. For
those 01 you who hilye nol yet acted. or
who came in IlIe, It's still not too rete to
send In informallo n en me RTTY program
you ere USing. We've run through all o f Il'Ie
m.ior mlcrocompuler sys tems. so It·I . ny.
body's gl ",. now, JuSI t..11 me whal . ys·
tem U' s . un n ing o n. Ih .. na ml 0 1 th l
prog 'am. the publilner would be n ice , I nd
anyor all del.ils you Care 10 proYlde. Wha l
I espoel.lIy am i1fter is ....hy you 1oY'I 1I tif
you dOl, 1'I.le it, or wh. t you ...ould fl kl 10
... cNnged, Sc.lbble il down on a po...

RadiO Fed,,'atio n (CARF), lhe contest Is
open to all .mateurs and ev,,'ybody wO'kS
"""rybody, Entry classes includa single­
oper.tor a ll blonds . single--ope' a tor . Ingle
b.and. and mullklper illor all b.and • . Th&re
a re ..1110 ~'.Ie slngle-operalor CRP (!0­

W oulPUl1 Clas,,", lor i111b.ands.nd 1'''1111
...~

Use .11 b.ands ' rom 160 to 2 mellKS on

ca.d or QS L, ".."e a lew pennie. POSliIIQEI,
and send il to",. It lhe above addr8$S.

Speaking 01 mail . those 01you ...ho have
sent this or thaI nole.nd enclosed a !MIll·
addressed. lIamped envelope know that I
do aMwef. atbelt a tad alowly sometImes.
Will, I think I eco«l ","s bean set A
lew 01 you !'la". I.k me up on lhe otter
01 reilChi'lll me tl'l.ougn CompuSerYe and
h.......eceiYed a .epIy wltllin minules 01 my
'acemng your E·MaiL Ah. the wonder 01 It

all. II you wanl 10 l.ke adyanlage 01 Ihi.
communications m........ I norma lly check
the system ""ery d.y or Iwo and tend to
liang around lhe CoCo SIG jGO COCO) or
Ille Amat eu' R. d lo SIG (GO HOM-'l ). That
all·imporlanl use, numbe, Is 75036,2501. I
will be looking fOf you, comments.

Ves, there lI ill a,a Ihose 01 you who .,e
asking . bOul the summary 01 mate,la l
lrom Old COlumna. The lisl lemains aya ll·
able at Irw abOWl add'eas lor a !MIII·ad­
dressed. a lamped anyelope.1 try to upohte
il evetY 100 ollen. 110 ,I you ...ant the newest
YIf$iOfI, leell' M to teQuesl " ...... ,I you
!'la sent lor one belore . No problem,

I ve. latler hfl<e lrom Leonard V. Sotg
WlMNH. who ni l just \IOII&tI lIi1rled In

computers ....,11'1.Tandy Me l 0. ntis ts ee
lillie wonde r d ubbed a '" Mlc.o·CoCo"
...hen it w. s InTroduced. bul insta ild 01the
6809 CPU 01 Ihl COCo it uses a 6B03,
whose inatruc tlon l e i more close ly ",sem·
bles the 6800. At any ,al.., Leona,d wa nts
to put Ihls computer onto RnY and won·
ce-s how to do It , Well, I ha".. seen noll'l·
ing published on pulling the MC lO cote
RTTY, and since Tandy hilS stopped mak·
Ing 11\1I tl'ling, I suspecl tllat we will see lit·
tie more, I ....ill nose a ' OUnd Ihe SlG on
CompuServe to see ...n.t turns up. btlt you
may have 10 til .. the btlliat i1 nd try to con­
""" soma 01..... prog•• m tor YOU' use

ON and phone combf.-1. All contacts
wllh ama teu' a latlons a,e val id. SI.tlon.
may be wort<ed t....ice on each b.and. once
on CW and once o n phone. No crcssmcoe
contacts .nd no CW conIac t s in Ihe
phon.. bands . ,. allowed,

EXCHANG E. .-

Signal report, consecutive sa, lai num·
eer s ta rling wilh 001. and pmyince. Do not
use a Sepa,. le Se,i<lS 01num be,s on each..~.

SCORING:

SCore 10 IlO'nts lor eilCh ccetect ...'11'1
Canada." pelntl lor conlacts witll o t",,"s,
VEl counts .s Canada.nd one muil iplia<.
SCore 20 bonus pelnts lor eilCh conlact
wiTh . ny CARF oIlie"l stiltion using the
sulh TCA or VCA. Thill means i1n olliel. 1
st a lion counts 10 pelnts plus 20 bonUI
points lor • tOl .f 0130 pelnls '

Leonard wanls to Iry to do some 01 Ihis in
B. s ie, btlt I am . I' l id I.....t IntlKpreted Ba·
, ie i, Jus t 100 slow lor It.. tilsk. I i1m send·
1"11 Ih.I malerial ....hieh' h...... to him; stay
tuned he<e to< more. IS It de,elop$.

Another Motorola _ee IS Lee Tornan
W:)8IM in Quakerto...n PA. Lee ;s usi"ll •
compuler Ihill runs . 6802 CPU i1nd i!I i....
leresled in pull l'lll II on RTTY as wel l.
Well, Lea. lhe 68110 code Is dllectly I•• nl·
Il ta t>le 10 6B02. • s I.r .s I kno"", so Il'Ie
elemenla,y progr.ms published he re a
lew yea rs bac;, should serve you well. I am
sending them along to yo u and hope you
do well with tne a llorls . Be sure 10 le t us
a ll know, e ilhe, willi a nOle herll or a call
on tha a i,.

Hey, Bud Johnson KA5UBH! I hope you
c.n ...ada th 'o ugh the malerlai I've sent
you and that by now you have made soma
sense oul 01 11\1I Model 33 you l'Iays. AS
you may ha... rea l,zed. IhfI<e is no - eoe
Itandatd" Model n Mod,l icilt ions were
" equently dooe to .aapt • patlieular uni t
10 th is or I","t .....ice. I put the one I sc­
QUlled in .....ice .ltlK atrlP9'''II " down
.nd litera lly " aCIng Ihe lines "" ith .n
onmmeter to ligure them out. Book or no
book , It'S nard work. Pe<h.ps someone in
lhe Dali lS a,ea can loucll bases ...IIh you .
.nd with The male,I.ls I've senl you in
hand and IWO (or mo'el h....ds bulling to­
gelhe,. you "" ill get th" IlIlng working. Let
me know what lIappens.

Loo ki ng in the hoppe" I see plen ty in
Ihe months ahead: phOIOS t'o m tile ham­
teet. anothe, cl,cu, l - thll one 10 ' AFSK
gene'ation. som" more le lle rs, a 'undown
01 Ihe RTTY prog'am hi( pa'ade, and all
kinds 01 o th... goodies . Don·t miss jf~so

marly 01)'OU Iel t me tl'lal Ina Ilfst place you
tu,n wnen you gel YOU' lubscription issue
ia tight he<e ; " RTTY loo9."

Note Ihal an . <kled bOnua o f 50 pelnts
...111 be i1 ...a rded thi s ye.r 10 .ny amateur
t"al proyides communieiltions lor Pa rk.
Canada Irom a nation.1 ps-rk du.ing t" e
contest. A SO--point bon~ s ,..ill also be
. war ded 10 any .,mat"u, wllo ~ses the
Ipe<:la l prell.lIs lor 1M Nati onal Parks
C'l nlannial duting the contest.

Multipl iers are Ihe numbe ' 01 Canadian
pro"lnceslle"ilorle. wor ked on each
band, on eacl'l mode \13 provinc..s/territo­
rlas ~ 8 bands ~ 2 modes lor a max imum
01206 possible multIp liers ). ceetecte WIth
st.lions outside Canilda counl lor pelnts
bul nol multiplie<s .

PJoy,nces and le"'lorles II&; V01 N02,
VEI-NB, VEI-NS, VE1.P£I, VE2. VE3. VU,
VES. VE6. VE7. VES. VEl, and VYl.

FREQU ENCIES '

1810. 1840 .3525.3770,702 5 . 7070 .
1.a25. 1"150, 21025. 212'50. 28025. 28500,

Jul 1
J ul 13_14
Jul 20_22
JuI27-29
A"II 3-4
A"II 11• 11
A"II 17_1 1
A"II 19- 25
s.p 14-15
SlIp 14-11... "-""'" ...0cI12_13
0cI12-13
0cI1g-2O
NoY 2-3
NoY 15-17,.,,..
Dec 14- 15

CARF C.n.d. Di y Contll!
IARU Rldlosport Cha mpionlhlp
CO Worldwld" VHF WPX COnl..I
Counly Hunl.rs CW Conl..1
ARRL UHF Conln l
N."" J....y QSO Plrty
SARTG Wortd....1dI AnV Cont.st
5pIc.com North A....rIc.n UH F FSTV Cont.lt
AAAL VHF OSO P.rty
W. shlngton OSO P. r1y
Lat. $umm« ORP CW Ac1i'f1ty W_end
AAAL OSO P. rty-CW
Alo CW OX Contnl
AAAL aso P. r1y_ PhonI-
AARL Simulat.o ~lCyTnt
ARAL SOL'MpIt.kn_CW
ARA L SwMopsllk••_PhonI­
ARRL 1flO.Mlter Cont.11
ARRL 1(l.Mel.,. Conlnl

THE
GROUnDWAVE

NEWSLETTER OF THE MONTH
Juty' , ....,nner. The Groundw""" comes 10 uS lrom lhe Ottawa (Onl. 'io) A~

I"". Radl(l ClUb(OARC). Gord VE3JMT. Emie VE3ICP, Arch,. VE3NJY. and KIngs.
ley VEJOFK pack ... much in lorma tion IS POSSIble inlo each monll'lly newsletter.
Incluch'lll club news, ' Igula lory s-clion, . • nd le.lu,e art icleS on a variety 01 lop­
ies. It very importanl seclion ac knowle6gas and ...e lcomes VISItorS and new
memberS 01 OARC. an Item many clubs neglecl

We WfIICOme The Ground.... ..... to OU' lis l 01 i1wa'd-....inni'lll publ icat Ions . and
congrltul.te tna members 01 OAR(; on Ihelt , uperb eHort

To enter your c lub's ne...sle ller in 73's News le"", 01 the Mon lh Conlest . send
It 10 73, llO Pine Street, Pelerborough NH 03458. AlIn, Newsle ller o l lh. Mon Th ,
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c....io I!o. M-ro m.w. I ,... only, us fundo ....... 0<1 us t-k.
Fomp, ..n.a $».97, I ,... only , us /undo dr-.. on us bonl<_
"- OIr1nlIil, p.-~. PIr.r olIow 6-8 -. b ~.

FIRST WITH US, .1111,11'
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 CHECK/MO 0 Bill Me lPt- _~ cl.-l<~ 10 13)

Name _
Address, _
City State Zip _

"'7!:' for Radio
I .;;J. ARUth-Drs

PO Box 931 , F8nningdlle, NY 11731



aSL OF THE MONTH
To enter your QSl, mall tl In an emeIope to 1:1. 80 Pine SIreet. PeterbOfOUoQll NH 1134~.

Ann: OSLo! the Month. Wi ....... recei-.ee~year subscliplionjor e_lenslon) 10 73, Enlfles
not In envelopes eIlnnot be eccepted,
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50.040,50. 110. 144.090. WI,52. Suggest
pI'oOnt' on thee~ houls (UTe). ON on lhe
odd hou.. (UTC). S1~ this Is. Ceneo:jl ....
sponSOled contest . remember 10 slay
", Ithln the IegallrequencleslOf your cov...

,"'

AWARDS:

c.rtlllcetn "'ill tie . ",..ded to lhe high­
..I .cor..- in each eIllego<y In each prov­
Incellen1tory, US eIlll a'....nd OX cou...
try. If lICOfes .re close, secono..nd Ihlld­
piKe certi ficates ",U1 tie a",.rded. " dd i­
Hon.lly, ....y..'.l Irophl..s "'I II tie a",afded
to some lOP sco,ers. courlny 01 spon_
sors.

ENTRIES:

A yslld entry must conlaln log Sh....ls ,
dupe sheets, a cover Ih••1 showing
Clel"*' QSOs. OSO poIntl. a list 01 mulll­
pliers, Ind a eIllCulalion 01 linal Claimed
lICOf._eo- sIlMts and mulUplier Cl'Ieck­
11111 .re ay .Hable. En trle l Should be
mailed ",Ith ln one month 01 the contesl.
",Ith your _tl to: CARF Cont.st,
C10 N. Waaltho VE6VW. eo_ 1m. Mort....
wil". AIb8rta, Cen.ada TOG 1PO.

ReIlJIII "'ill tie putllllh8CI In TCA. the
C.nldlln amateUI magUlne. No nl Utl­
scrllle... ml y lnclw...n SASE lor • copy
01 11>8 resulls .

IARU RADIOSPORT
CHAMPIONSHIP

Starts: 0000 UTC July 13
Ends: 2400 UTC July 14

No t. t h.1 thee. rul.s Irl from l.s I

year'e cont..".s updated rules we ,. nol
.VlII.ble In IIIT1<l lor this column. Cheek
the .pproprlale I..ue 01 O5T tor .ny lasl­
mlnut. ch.nges.

Thl. conl..t Is oPItf1 to allI~ -.n-­
.Ieurs worI<lwidol. "".. 0tIjec1 II 10 conleet
as many 01"- ......Ieurs in as many Wls
oIlhe WOf\llu POSSible using 1.8lhrough
148 101 Hz. Single-oper.lor statlonl must
no1 opao.l. mor.lhen 36 hours oIlne eee­
In t period. Oper.Hng c.tegorles lnclw..:

AI Single op.,e tor: phon.-only. CWo
only••nd ml _ed-mod. secllon•. On. per­
son perlorm. all operallng .nd logg ing
functlona. Us. 01 spotting n.ts Is prchtb­
nee. Off t lm.s mu s t be 30 m lnut.s mini·
mum a nd alngl ..-o pe r. lo, station. ere
a llo",ed only one t ,ansmlllllCl signal" any
gl".n lime.

D) Mult l~per'lor: slngl. tranamille. ,
mixed mode only. Only one I,. nl milled
Signal.I~ al any gl~ Ii"",.nd must
_in on a band .Ileasl 10 mlnul" at a
tllTl<l. All eperatOfS muSI~ lhe Ilm,11
01 th4rir opaoator's license at.1I times, 51.
tlon' may lle WOI!<ed once pel flequency
baod; croumode, cfOSSband, and repeal·
er QSOs do nol count

EXCHANGE:

Slgn.1 report.nd ITU ZOne.

SCORING:

Coun l 1 point per aso within you ' ITU
zon., 3 poin ts ", ilh in your contln.n t but
d ur.rent ITU zon. , .nd lIye points wllh di l·
le ren t continenis. Multlpll.rs are the num­
ber 01 nu zon.s "'orI<ed on .sch b.nd.

Fln. 1scor. Is 101.1 numller 01aso points
multiplied by lhe sum 01lTUzones wOfl<ed
on each band.

ENTRIES:

All entranlS ala encou••ged to u.a
lorml .nilabl. Irom I"RUIARRL he.d­
Quarters. send SASE Of 1 IRe. Logs mUll
Indic.te tlmetl In UTC, bands, ceus. and
compl.te ._ch.nge. Multlpller8 and 011
timn should tie clearly lTIal!<ed in lhe
logs. Ctoss-cheek sheats af. lequired II
more Iha n 500 050. lo la l a re m.de. En­
Iries must tie pollm.rked by mid·Augult:
. ny entry reeelyed .Ite, mld-Oclo be, mly
nol be In lime to be Inc luded in the printed
resulls. Us uI I cond itions 01 entry and d ie­
qua lllicalion .pply. Entries s hould be ad­
dressad 10 "RR L, 22 5 Ma in Streel ,
Ne"'ing ton CT 0611 1.

AWARDS

Acertillc.le ",Ill tie . "'.1Oad 10 lhoellililh'
scollng CW-only. phone·only. m ixed,
mode, Ind mulU-operalor ..,".nl In eacll
ARRL section, .ach lTU zone. Ind each
oxec country. In adchtlon. ach~t­

It!YeI aw.rdl "'ill tie Ipued 10 IhoM mak­
ing a l le.st 250 osoa Of haying a multi­
plier lola l 0150 or more. AddlliOn.1 . ",..dl
may be m..,. a l lhoe discretion 01 each
country's IARU SOCI.ly,

CO WORLDWIDE VHF
WPX CONTEST

Starts: 0000 UTC July 20
Ends: 0000 UTC July 22

This is a br.n<l-new awnl sponsored by
CO magaz,ne but SCORE, the Sociely 01
Conlest Oper.IOfS.nd Radio Exp. ",n..,t·
..... 01 Denville NJ . II the administ••"....
head 0111>8 conl..1 cornmillee. TIlls con­
tesl IS .., Inlemational VH F/lJHF compe.

lit lon ......... multipliers are preflxn .nd
thoere ..e .ight d'ffe<enl ......Is 01 compel i­
tiOn in each geogl.phic ..ea.

OetaUI on SCORE .nd Ihe conlest
Ideas _ pr.senled In lI>e Febru. ry 'M
issue of CO. ", llh possible upd.tes to fol­
low. Be su'e to check CO lo r .ny last-min·
ute c hanges, Il Iligoos "'e ll. the event Is
planned to be an a nnUAl eyenl ! Anyo ne In·
lerested In sponsoring awa ,ds can con­
tact SCORE or CQ.t Ihe .dd'es""s lis led

"'"'.Classes of .ntry Include: slngle-ope,,·
tOI, singl.-b.nd: Ilngl.-operato•. mult i·
bilnd: slngle-ope"lor . slngl.band. low·
PO... r; slngle~pe"tor. multib.nd. 10"' ­
PO'*er'; multl-oper.tor. lingle-band: multi­
operator. multi band; portab.. (wIth tem­
por.ry PO'*er lOU,ce)• • nd FM-only. Low
PO'*e< Is defined .s 25 Watts PEP ovtput
Of .....

Use .11 .uthorlzed amateur bands .nd
freq ....nc~ from II metlln Ihrough 23 cm
(50, 70. 144. 220, 432• • nd 1296 MHZ). All
• uthoorized modes a'••1I0",ed for ccoteet
credit. with th. slngl. e _ce ptlon Ih.t '.
p ealer cont.cta cannot be allo"'.d 0'
countlld for con leSI crlldil. Sale lilies . re
cons idered repeate,.,

EXCHANGE:

Conseeull'" seri.1 number aOO callsign.

SCORING:

Mu lt ip lie ' s er. p,.h• • s "'o.ked p.r
band Score 1 point per aso on 50, 70. Of
144 MHz, 2 points pelOSO on 22O.nd 432
101 Hz, 4 point. pe< 050 on 1296 MHz. WorI<
st.lIons Once pel b.nd_.egardl••• 0 1
mode, Multiply 100ai aso points limes 10­
tal number 01 prefi. .. WOI!<ed (the SlIm 01
t"'" preflxe. WOI!<ed per band).

AWARDS:

For Ilrst·y••r particlpsnts, S commemo­
.all". certlflcat. ", Ill be Issued to e yery .n·

trant to c.lebr.le the flr.1 .nnual VHF
WPX. Trophies 10 n.tlon.1 top-scoring sta·
liona in each catago<y. certllic.tes 10 lap­
lICOIIng s tallonS In eacll call .... orcov....
Iry where specl•• ellotl II demonslr.ted.

ENTRIES:

Contest entries should be mailed 10
SCORE. PO eo_1161. Oamrllie NJ 0763001,
Of 10 CO. 76 North 8roadw'Y. Hlcksyll"
"IV 1t801.

CW COUNTY
HUNTERS CONTEST

Starts: 0000 UTC July 27
Ends: 0200 UTC July 29

Th. CW County Hunl.ra Ne l inyiles .11
amateurs 10 partlclpat. In Illil year's con­
teet. All mobil••nd port.ble opera llon in
Ias.s eeuve counll" Is w. lcomad and .....
COUlaged. SlaliOns may tie WOI!<ad one.
on .acll band,.nd again If 11>8 aliltlon hils
Cflanged counl.... Portable Of mobile sl.
tiOnS changing count~ dUllng the cor>­
t..t may repeat eonlacte lor aso poinlS.

EXCHANG E;

aso number, C.lagory (P for port.b..,
M lor mobil'l, RST, .t.lelpro,/Incel<::ou....
Iry. snd US county. St.llonl on counly
line. glye and recel". Only one 050 num­
tie r, but eac h counly Is "lid 10 ' s mu lti·
pi le , for the receiylng .talion.

FREQUENCIES:

3575. 7055. 14065. 2\065, 28065. On 20
.nd 40 melefS, mobile and POrt.bl. Sl.·
lions should CIII CO or ORZ below lhe
Suggesled frequencies. Fi.ed stations CO
or OR.Z .boYe lhe suggestacl flequencies.

SCORING:

QSOs ",Ith hoed It.llon. are 1 point,
OSOs ",ilh port.ble or mobi.. st.tlonti are
3 poInt$ Mult,p1y tha sum 01 illl aso
points lifTlll$ the number of US counti..
", o rk. d . tndepend.nt clUes may be
counted sa Iny one 01 their .djoining
counli.s in acccrcance ", llh USACA rule$.
Mo b lln and po' tlbln c.lculal e Ihe ir
ecere on th. bas is of total cootects wilh in
a $tate 10 ' the $tst. cefli ficate e nd ca lcu­
lata thei, score on all operation il they
oper. led from more than 0"'" siale In
competition lor th. HIg h Port sble Of HIllh
Mobile Trophy.

AWARDS:

certificales "'III tie . "'"ded In th."
eIltegor'es:

p) HigIlesl slaliOn in each slale oper_
.tlng portat>le lrom. county wI'IicI'l is not
lis normal pOinl Of 0PI'I.11on. wtIen lotal
SCOI. eXCeeds 1.000 point•.

F) Highesl lixeel or h_ad-portable sla·
tiOn in each sllta, provlnca, .nd counlry
wt>en lotal score exceeds 1,000 poinl$.

M) Highest st.tiOn In each Slate oper_
allng mobile trom 3 or more counties wllh
• minimum o f to OSOs In atl.ast each 01
3 counties.

PlilQues ....1II be I wa'ded to the hl ghe~t

mobil•. portable.•nd fixed Sialions In lhe
USA whO m....l th. abOY" requirements lor
ce<tlllcates. Add lliOn. 1 a"'ards will be Is­
lued ""'&f. deemed approprl.le.

ENTRIES:

Logs mu$l sl'>ooIw category, dater'lime in
UTC, slallon WOI!<ed . band, exchanges,
aso point$. I<lcIItlon . and clal,,*, score.
All enlnes "'llh 1000r mora OSOS musr if>.
cllJIJe a c/lecl< I_r 01 count..a worI<e<t or
be d'lqualiliar1 ltonI~i"1...ards. E....
close • larlilll SASE If r.suUs are desired .
Logs mU$1 tie pcntmalked by $eptambel
Ind sent 10: CW Counfy Hunt.~ Net . clo
J.rry Bulkhe.d "160" , 752!i B'llic St.. San
Ol.go CA 92111.



PAC/NET SYSTEM 5240,00
System Tested 4.5 x 6" board complete

with all IC s and programmed EPROM s
personal ized lor each purchaser . Re·
quires only sing le 8 ·10 von Y, amp po wer.
1 year guaran tee 01 hardware/soft·
ware/AX.25 standard RS232 seri al ASCI I
at any user baud rate.RS232 HDLC lor 202
modem used lor AFSK or direct to RF
equipment for FSK,

Custom Systems Custom Programming

BILL ASHBY
_ A ND SON...I

K2TKN-KA20EG 201-658-3087
BOX 332 PLUCKEMIN N.J. 07978580.00

­' ~h

I

11;lrll
--

ASCIl-USAlAX.25
HOLC CONVERTER

USAlAX.25 is the AMAAD approved digit al
format STANDARD used on amateur pack­
et radio networks.
PACINET board only $80.00
AssembtedlTested. No ICs.90day warranty
Package 0 1 a ll IC s except 2·2716
EPRQMs

JAN CRYSTALS
P.O. Box 06017
Fort ......
Fl33906-6017
(B13) 936·2397

Crystal
TFilters

'

S;""" I
1965

Call or Write Us
lor Your Crystals

All Quantities

Genefal CommunicatlOtl
InduStry
MarineYHF
Scanners
Amateur Band
CB Standard
CB SpeciaI
Microprocessor

You'll Get
COST SAVINGS
PROMPT SERVICE
HIGH STABILITY

ON

SATISFACTION
GUARANTEED

CWISSBIAM FOt most
KENWOOD · YAESU· HEATHKIT

A' ''''' ORAli ER~ Ll"." COLLIIIlS l!5S-3B1C.
'nod ICO"" IFU .... TyPtlI

FOX T....GO Ii". .. w,l ll cen,., I,equeneie. 10
mltch you' set 'Ingl in bandwidth,trom 125Hz 101
n"'dle'lh"p CW 10 I\OOOHz lo r hl·f! AM UN them 10
fill you' opHo nal 11 1111' , poll, 10 ,,, place in te rior
ceramic or monall l llie . Iock unitl, 0' 10 add mo•• '· F
1;11"""g lor luper·selectivity. MOi l e ,e drop·ln 01
plug ·in 'YPtl ; i f Ptllcl>-In. " II needed p• •ts Ind
,n s trUCIIQfl I .,. suppl..-d . G I' Illnu i"" FT m ate/OM­
po l. IIItw .... (2.1 SSB IndiO< 400 CW) lor 'tOUr
R820. TS830r930 or 1'1' -980. 0<. FlU., CI llCa<llne '"
lor your T~. T5520. TS 8~ FT.l 01, lOl Z0, 101,
301 ,901-2: 01 Healh S6· I~A_ 0, 'lJ~"Il'''ou' FI.·C
..i th our GUF." 2 unill. .... 11 ki t, include lop·rlled
B'DOI" diecrete·crySlal FOX TA NGO lillers, For com·

pllll" d"t.ill .nd priCI' "nd • l)ulinllS8·sin SASE
m• •~ed w,th you' .iO·. M.~e .nd Model Numbe•. To
...e lime.~ tor In forme llon . nd 0Id0e< dlreoelly
We i1CC81l1 VISA/MC or .,,,p C.O.D. In US

GO FOX TANGO - TO BE SUREI

FOX-TANGO Corp.
p.o. Box 15944, Dept. S

W. Palm Beach, FL 33416
Telephone: (305) 683-9587

NEW FOR YAESU FT-757GTI
SuperIor (lr()p-in 'epIocemenls 101 original ~lteI's

!lond'w~s SS8 . 2 1 K1iZ; CW • 500 or 250 Hz
(recommended)

1n1Toduetory prie•• • • • . ,~ -.ext!. two lor ' 100
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MICRO CONTROL SPECIALTIES

•

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 OX
alerts. Create unique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

Call or write for spec ifications on the
repeater , cont ro ller, and receiver winners.

No other re peaters or cont rolle rs match
Mark 4 in ca pability and featu res. That's
why Mark 4 is the performance leader at
amateur and commerci al repeater sites
around the world. Only Mark 4 gives you
Message Masten ... rea l speech • voice
readout of received signal strength ,
deviation. and f requency error • 4·
channel receiver voting • clock time
announcements and function control . 7­
helicat fi lter receiver. ex tensive phone
patch functions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.

Division of Kendecom Inc.
23 Elm Park. Groveland. MA 01834 (617) 372-3442

•
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Orders 1·8()()'523-7731
Indiana (812) 422-0231

Inlo & Service (812) 422-0252
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P.C. BOAROS FOR MOTOROLA BULLETINS
AN-762.......... .14 00
EB-27A 14 00 AN·791 1000
EB-63 14 00 EB·67.. . 14.00
KEMET CHIP CAPACITORS 56 pl . 82 pl .
100 pl . 390 pl . 470 pi .._....... . 50 ea
680 pl . 1000 pl ....... . 55 ea
5600 pt. 6800 pl. 1 ,,1........ .. .._. _.. 1 00 ea
,33 " I 1.90 ea 68 "I 390 ea

r.:Y:YICommunication
~ConceptsInc.
~11 Nortll A,. n ........ D. Ion. Ohio U420 o(5131 296--1 411

SEMICONOUCTORS:
MRF·208 12,00 MHW·252 53,00
MRF·240 18,40 MHW·7 10·1.. 61 ,00
MRF·247 3480 MPSH·8 1 50
MRF·309 ,33 80 MV2205 , 58
MRF422 _4 1 40 78LOBCP.. ._..so
MRF454 20 .00 2N4401 __ ._ 75
MRF-901 .._.. 1.75 2N51 90 ..__ ._.1 SO
SBl·l Double-Balance M,.er _.. _. __ ._ 6SO

CAMBION RF C HOKES, .15 "h. ,22 " h•.33 " h. 4 7 " h. 10 " h ... .. , 1 20 ea
BROADBAND TRAN SFORMERS PER MOTOROL A BULLETINS: AN-762 , EB-27A. EB--63
UNDEAWOODISEMCO METAL·CLAD MICA CAPACITORS: set. tocr. 15pl . ascr . acct.
40pl . seer. eocr. seer. SOpl. sror. toocr. 2OOpl . 250pl . 390pf. 470pl. l000pl

We also carry a line 01 VHF. UHF amplifiers and ATV equipment.
Call or write for our free catalog.

1977 to June 1980
... . . . . . . . . . .. . . $3 .00 ea .

J u ly 1980 to Present
.. .. . . . . ... . . . . . $3.50 ea.

Add $1.00 per magazine for ship­
ping. 10 or more back issues add
$7.50 per order for shipping.

Write for your copy today!

I ~

"7!:> f" It"din
I J ;\ I II .aft -IU "'S--

••
~

8ALUNS
NEW FOR 180 MET£AS!

eecauM you h.... 'eq....."ted it ",e .,e r'lO'*
making. 1 /(W Ba lun lOf receiving.nd t,ansmll .
ting on the 8O.nd 160 meIer band, See belo....:

1 KW 160 M (" :1 Impedance) $l!'>.OO ppd,
1 KW 160 M (9:1 0' 1:1 'm pedanC:ttl 116.50 ppd.

NEW•• COtJNTY' ...... NEW COUNTY' ......
COUNTY' " COM E WITH THEPOW Ell fULLOGGING
fEA TURES OF CONTENDER PLUS 11(_WfU &
DXCCI I P!.US A SPEOAL COUNTY LOGGING
SYSTEM . TH IS SYSTEM TAI(ES ThE W ORI( OUT
Of COI.1NTY RECOIlD KEEPING.

OThEIl LOGGING SYSTE M AVAILABLE f ROM
CRUM TIlONICS A RE:
CONTENDER PLUS IUon. dl.k l . .. . • • • , ••• »4.16
COIYTEN DER PLUS II I with USA-CA.
(TH REE OISKI 16

COU NTY' N . lTWO DI SK I " • •• • . .. . 134.16
US...-CA ...00 ON FDR CO IYTENOER PLU S u
(2 DISK• . . . . . . . . . . . . . . . . . • • • . . • • . • , 112011

FOR f RU fACT SH E£T OR TO O RDER WRITE :
~"T~ C",,,

CRUMTRON ICS <; ~

SOFTWA RE DIVISION ~d
P. 0 8 0 X "11 •
fORTW...YNE.1N __

COD ORDERS CA LL 21117of6.m1j(J o r 21"486--271.
CRUM TRONICS ;. our ....... Iovvl"lll .. "'" II. ....

""_ .. " ..,...... ' , -- ..'"_. ,- , "' ...
- ' ."-' ..- ' '''-'..''''''-- , ...-' ..-,..... ,,-- .. '"

FOR :J-30 MHr

73 for Radio Amatcu rs
Back Issue Order Dept.
80 Plne St reet
Peterborough, NH 03458
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ISHMOD EXPLAINED

Re: "IS'lrned's Journal"
OK, you did It . ga ln, didn·t you? Two

times In a ' ow? Come o n, now! t a rn dy ing
01 curloslty_whal III heck did ever hap­

pen to rhose guya? Do you ever Ihlnk we
will lind OUI?

' I

Palt/elf-Spenser Whippl e, Jr. was un­
f ortunarely ou l 0 1 to wn w" a n we l as t
called, but .... ",0 " ave a le tte, from "im
regarding Is"med and t"a ioUrnal. Aetu. l­
Iy, .... " ...e "a" of I~ /ellllf'. rhe ot"ar
"a ll Ilu mrS/e,loualr "." J.lled. Speno
"' claim. t" a' he Ila. ",;"".,,1'<1 the

000'0f0 ..._ ....0 ......."""""
0010 ..0000 " .00
02. ' 00 10...",00 ".00
""", 00 10"""00 .. 00
0' '' 00 10''000 . " ' .00
_ ",00000 " ' .00

'1''''oWI, •
New and Used fleetrome res ' Eq Uipme nt
sa.es e Setv,ce • Rental e Le as",,,

I DDEl ..tIt $.61.00
DC to 20 MH~. I mWd,. , Duai Treee
f ealutll. 6" Reerengula , CRT
full 2 year PAns and laoo, wa"e" l~ ~ .../IWO
. 10 prObe_

. IIEU-II Sl f 11276,00
DC 10 100 MHo. ,~ "''o'Idnt. Quad T,_ Oa" Y*d
Sweap, Full T.'o'. TnggefOtIQ. alte,nalali",a bu.
(w!lwo . 10 prol>l0i

I OIlL HS' $956.00
OC to60 ",Ho. I mVld".. Iripla l,acll, dellved S_
f .... T,V TrWIIf~ ve""bIe t"WI'_oH
I_ XIO~

I Dlu ..m $694,00
DC 1040 MHo.
OI~er realu,es sa", e .S'0'·222 (wilwo . In I0 o'ooeol

I I I U '"lIZ $536,00
DC 10 20 M H.. 1 "'Vld... Dual Tl'8CI. D.C. oH_ to<
DMM Output, '0'_ Mode T_
6 " CRT ~ w/!WO Xl /.I O ",_..

000. ..".'_''''_

Looking back Ih ,ough my COllection 01
magazines ld ellng back 10 Ihe l.te lo" les}
you can llIIII ham ,.d io d.ilt slowly Irom
lhe days when shllions WII<II ei lher home­
brew Of .llMsI kl1 s , 10 lhe presenl. when
II .-na 1IO many hams I;In"t e...n lIoidIIf

properly. Wilh a"ieln In 13 on how 10

build your own RTTY and SSTV inlerlace-a,
I h~ 10 SM Ihis lrend ' evefsed, Wllh 10­
d. y's c hild ren bei ng eo mpu rer-lIle,a le In
grade school, th is may beone way thaI we
Can a tt'l<:l new blood into wh.1 wo uld ap­
pea, 10 be a dylng breed

la leSI " &I.-of· t he·art ~ulpment. II III
~I to see 73 pa<;ked w ith SO many
·'how·toH ideu every month. This III the
,..son I buy 73.

CALl US TOLL FREE

1-800-732-3457
1"1 CALIFORNIA TOLL FREE

1·800·272·4225

RAG also carries a full fine of RF and microwave test equipment.

SCOPE SPECTACULAR
1@!:!.!!eQl;:!,I PORTABLE OSCILLOSCOPES I

Model V- l0S0F

RAG ELECTRO NICS , INC . / 2 14 18 Pa"henia Slreel l Canoga Park. CA 91 304 / 1-8 18-9 98-6 500

NEW BLOOD

SIlly owen KA2V1CY/AG

0-. 0'

Aa a 'elatively ""* subscriber 10 13, I
g_ Il'a lime I lit down In(I lIid how
much I enjoy lhe~ne. In • lime ............
mos' hams. il _ s. would .arher buy lhe

band . I hope SOfTlII o ' you give Ihla SOfTlII-'.

1 1

HAM HIGH

ETTERS

MISUSE AND ABUSE

1 1

I have a s ubjecl Ihat I Ihin k shoold be
brought UP, and Ihat Is Ihe misuse and
abuse o r the l ().meler band , I've only been
licensed about 6 months , bu t I have no­
heed . d••m.l ie increase In the number 01
Int tuaen on Ihl' band. The In lruders lnall
nave nollCed popping up -... to be 1;1'

lIIf\'lces . na C8IIfs,
I lhoughl rhat 10 metllfs .... s allocaled

JUSI to hams, not unli censed person, !
Even Ihough I'm new. I h• •e only come
.cross a rew o rhe , ama te u,s rhat ea 'e
enough to monitor and lake notes olsueh
acllvity. It agg,.vales me even fI\Ot"e wt>en
conleslS .'e gooing on and no one can
copy .nything! Has . nyona e1!111 1"Ough1
01 t. king action agalnsll_ inlru<ler'? I
gUllllll 1IlM, or I would h.... ,ea<! or helm
aomething on the matlllf. Why do I sen..
Ih.1 everyone i, ig nor ing 10 melers? Even
Illhe propag.llon isn't grea l mosl 01 the
IIme, Ws etm a b.nd tha I Is . lloea led 10 US
.mateurs,

Let 'a .11 pay more .lIenlion 10 whal
~ on wt>en Ih ls band ISO 'I acllve. You
will be """Y aurptilllld .t whal~ on
thertl ' lei ', IIlM sit .round .nd w. teh 10
melllf$ lu,n Into another Clllzens Band.
Aemembllf, .... might have 10 go rhrough
wh.1 we h.d 10 do to kae p Ihe 22I).MH~

I was imptessed aM pleaMd w ilh ,....

survey ,MuUa In you. r.48y , 1985. illslitI. AI·
low me to add my voee to IhOse in lne am·
eteu r communi ty who r.el vel)' positive
aboul amateur radio.

I was licensed on Ma y 29, 1965. throug h
• NO'f'ice clan a ' a local Civil Emergenc:y
P,epa.e<ln... office. The ins tf uc lo, s
guided 011' Class through eleme<"s 1("'- 2.
and the code ...111 &ndlot$$ p;1Ilience and
understand Ing , I ~ DoII'I KIY NO and
KAIFTl my than ks and ' ••pec t.

An aspect 01amateur radio not coveled
In depth In The ARRL Handbook that Is ex­
tremely Importanl is the spec ia l sense 01
belonging ln,t ""ases barrie<s, makes in­

stant friend. of strangers. sod broaderls
a u' u '''l e . ''.ndmg a nd enthusiasm 101
IIIe.

A, a new amateur st ill In the process 01
building a t.ansceiV8l'. I "a.en1 had The
planu•• 01. 050 on 1M al •. Bul l lell thaI
sense 01 b11longing In a special way during
a visit wilh KA1 HWY. I s to pped at his
hou" aller nolieing Ihe amenna la rm In
lhe side yard. He and h i' w,le h<Od jus l r.
turned Irom Flofida and wllfe very w 'y
w,th unpack,ng. ArlhOugn lhey had _

met me . wtIen I told thllm I was a NOViee
lhey welcomed me into lheI, home. I spenl
an 1IOu. lOOking at equipmenl . listening to
a QSO, and lal king aboul antennas,
KA1 HWY lold me he wo uld b11looking lor
me on Ihe air a nd to keep In touch. I came
a...ay w,th . tremendous SIIf\" 01 pride 'Of
lhe Amat""' r Radio Se<vice.

I kflOW Ihllfllare those who don"tlool< at
arnat""'r radIO as I do, bur I leel !hey . re
sethng tnem$OtlVe$ and the serv;ce short.
II demands lhe best ' rom each one ot u'
.nd perh.pSlhiS is ils greatesllreasure.

Thanks ro r a g.ea t magazine!

Duncan lSeotil Cameron WA1 MUY
.......quld ME

I
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NTERNATIONAL

AUSTRALIA

da VK9NL

JAin R. SuM.
3 1hiru- V!-1(. RoadPo.,Box 72!i
JA..,..s 6tJ() 0I:li!S
Ind..

The import of sev",al huncl,ad Yaesu.
Kenwood. and ICOM hand-helds into this
country has h lghllghled the need for r..
peaters in Ill" la' g" Cllie l -Bombay. New
Deihl, Mad'as, and Calcutta_ where the
cone,e te jungle raduce ' the range of the
hand·he lds to iess than a mile. MOSI 01
these hand·h. lds a'e ellher hibefOahng 0'
ar. being u!Wld as base s ta llons with roof.
top g,ound-plan. antennas. Some are
ulled In aulomoblle. bicycl• . and walking
mobile model .

The D..-ners of theN h.nd-helds I'OW
_ cleafly the need lor a repeat'" on one
ot the tal l buIlding.. Tall bu ildings are
apl.nty-but wh.re a,e the repeater. ?
Mosl 01the local societies have d iscussecl
Ih ,S iSsue a l 1en9th and members ha....
pledged Ihe eqUivalent 01 ten to twenty
doIla" (US) ~h lor lhoe Pl'fl:hase 01 a r..
peat"'. but Ihe discueelons have alwaYI
anded upon how to llflt an anordatlle r..
pea t" r.

The,e is one logica l sou'c. for Indian
hams: Look to lh" W" ,t fo r tha gold mine
of usad and .et irad repeal"s. The move
lo wards mrcrcpeccesecr-contrcuec ,e­
paat"" in the US obviously ""ulta in a
number 01Old, simpl• . common-accese ..
peal"" being 'eli,ed. What happens to
these 'epaal""? W••slled a numba< 01
vieiting LIS hams. most .acanlly. Bill Ec·
cles KUVT, and t.... ans_ was alwaya.
~I have 10 asll. my local f8PNt", g'oup.M

W. I'OW bring lhls quesllon dlfecllO lhe
,..-rs of 13, II you have a ulled 2-meter
'epaal'" 10 give away or to sell, pleaN
consider oIl""ng It to Thoe F-.allon 01
Ama teur Radio SOCle.... 01 India. 3 Thlru­
VI·Ka Road , Posl Box 725, Mad,as 6OO0Cl6.
Ind ia. The FARSI Pres ident , M. V. Chau·
han VU2MV. will coordinale the import

INDIA

' eplaced by a radio lin. , To begin wilh.
Il>is a iso ...as sttictly tor telag.ams. bul as
lime wen l on the radIO link devaIoped to
--.. overseas lelaphona calli as w. ll_
more ohen maltefS ct "-" lrus tra tiOn
than anything .....,

Angels and .agtes had become a th ing
otthe past The aitStrip built during World
W.. II ettect......y opaol8d up Norfolk Is­
tand 10 mora earthbound crea tures like
louris ts and new NltletS. W,lh tlla influx
01people lrom 1900a and onwa'ds. P'opeI
communicaliOn laci l,t ,es became an im·
port ant issu• . But It was not until 1~
th.t th ings changed 10' th. belle,. The
huge AN ZCAN cable nOw connecting Aue·
\falla . Ne ..... Z.a la nd . a nd Cana da a lso
I• ••s in Nonol. ISI.nd. The "cable sta­
tlon" Is again a .e. llty.

We now enjOy difllcl-diallng overNas
telephone. t.I.~ . and facslmil. lacilities.
This ~.. could _ lhe introducllon of
sat",lite TV. Plans tor a aatellite which I'las

Norfolk Island in ilS lootprinl a'. set down
tor August_

And while . 11 thie 1965 technology and
lou.ist -related hU IIl••nd bust le la.e,
place in the ;nlenor of lhe i.land. Kingslon
.eslS calmly. a SOIemI'I monument 10 Nor·
100k Isl.,..;l·I "days 01 bIood .M enveloped in
• misl of salty apt.y blowing inshore f,om
the brea. ing sun .

NORFOLK ISLAND

Nortolk Is land has been vadous ly de­
sc ribed as "o nly lit lor angels and ea·
gles," ~a thouaand mil.1 I,om nowhe,• •"
and slmila' terms to indica te Its Isolation
and inaccaaaibliity.

All thi, wa, tr.... in thoe Old days_also
relen ed to .. the "days 01blood. " NorfOl.
Is la nd wa a t h. n a maximum s ec uro l y
penal colony. The prisor>efS being held
here _e thole conlM'eted 100 da"O""
ous. too unruly. 100 villainous 10 be held In
mainland Aust ra lia , This was thoe end of
tlla line. one at.p away Irom the gallowS.
From he... I...... waS no eseape.

This era of N00101. Is land's hist ory Is
lu ll 01 tales 01 mutiny, revolt, murder. ' ..
venge, executions . lashings, and cursel.
Especially Ih" curs" s. On the south s ide
ol lne Island Ii". Kingslon, with the prison
ruins and o lllce r,' quarte,,,, milita ry bar·
racks and stOfes Slill lining th" road now
known as aualily Row, Even today what Is
left of Ih. p,ison comPOUndl mul. ly
echos thoe daptaYild o llicers' shouls and
the prisonen.' cries and CUfSe$.

Soma 01 the bu ildings lrom th is era a'e
still in UN. T.... COmmitsariaU Slore ha'
become All Saints ChurCh and the M,lila ry
Ba n ac .. hOUse th. Ad minist, a tion 0 1·
flees, SeYeral of the olfic",s ' Quarters a'e
I'OW in use as pr....I. homes.

Kings ton abounde with ghost etories.
People who value me« sanity do root. lor
Instane• . wa'" overtime In the Adminll tra ·
l ion o lliee', White lac"s h ~ve be e n
"seen" sta ring out of windows on man y
occaslon a. Th.,e is the so und 01 teet­
steps. a cnetr c,.aka as if sOmeone jual
sa t down. doors Quietly open and shut, ..
the ' . is the c,eeplng sensation of th. un·
kroown w~lIc hi ng 'fOU.

Thl, part Ollhoe I,land has rool changed
over the \'ftrt. No Shops orother commer·
cial (SlO ''''opmant has been allowed. The
ilfea is a big outdoot museum w'th au­
Ih" nt iC almo,ph.re among Ihe stone
walls. We wa li< on COfWic I-tMJ 111 road.. 8It
on the COfWicI-tMJllt se.wall Ioc*.ng out
over lhe andleas bI.... ampty ocean where
only the aun twea.ing on the COf.1 real ' ..
Ii........ lhe monotOr»'.

Ships seldom lay tllair cou~ Close 10
Noo1olk Island. In th.t respect. it leslill too
far a way I,om a nywhe,e. But a small
Ire;ghter calls in every six w""ke or SO,

bringing suppl l",. The Island has no har ·
bor, ao Ih. Ir.ignt. , II'" at anehor and ;s
unloaded by IIght.rs, Time Is 01 th. lOS·

N nee when "Ih. ehip's in." If the seas ba­

CO me roug h, u nloadi ng ha s 10 be
abandoned ,

Such was the only communlca liOn Nor·
folk Island enjoyed w,lh the outSide world

until 1902 wilen thoe Pacific C&DIa Boa,d 'e
st.tion was opened. NorfOlk became an
Important link in IhfI Pacific cabIa syatam.
From Vaneo. ... . the cable came ..... Fan­
ning Isl.nd and Fill to NorfOlk..-l>are il di·
vided, one ann axlanding 10 a.-n...nd,
Auslra lia . and the o ther 10 Auckland. New
Zeal.nd , The Island thus had a teleg'.ph
lin. to fh. outside world.

With mod",n lechnology came th. cloa­
Ing ol lh ls ata llon. at the end of 1962, to be

da VK3YJ

Charle, VK9AB (limited neeese, meaning
6 mat",a and abovel, Cane VK9XO, and
Ron VK9XJ. There also has bean lanee
VK9XG checking Into lhe 1.220 nel ~"

ll600UTC on odd occasions.. St_ VK9XB
had a two-w..... DXpediflon to Christmas
Isl.,..;l duflng " t. Man;hlearTy April. H.a
0Sl inlo ia via homa call VK6IR

Atlhougl'I the ,ignall a,e down at Itla
presenl lima d.... 10 poor anlenna e.,.lams
and band conditions, Ihe nea' lu t u r.
should .... boiler an tenna" erected and
more opa<aliOnS from th is much·wanted
OX location ,

VKIX_CHRISTMAS ISlAND INFO

Many people keep aslling on air III....."
is any activity Irom VKgX. Well, as 01 this
wriling lIIar. ere live amat.urs on tlla is·
land. Th.y ar. C,a ig VK9XW. fIon VK9XA.

STOLEN EOUIPMENT

Tt>e<e has been. 01 la l", an upsu'ga in
the tnefl 01amat ..... r gea, in VK, with some
ama t e u rs getting the ir who le ehac k
cl. aned ou!. One 01 the unlucky Ioe.S<l'S I
h.... heard aboul was by lhe Chap wno,
having taYild up lor 18 month' 10 buy a
""" t.~. trav"'ed down lrom the
counlry to the city to buy an FT·101ZO al
a discounted prioCe.

Aher buylng the set and plac ing it in hi'
car. he decided 10 buy a packet 01 c~

""tea lrom lhe SI>op next door. Only going
10 be away 2 minutes al the mosl. he
la iled 10 lock the car. You guealled It; no
,Ig on hia ,.tum. Wheft last h.a,d. hoe was
hulng " In depth d iscu8llon s" with h is in­
lu'ane. company. re a replacemenl.

To try to aileviete the p,oblem Of I,ac lng
etolen equ ipment , the Fede,al B,aneh o r
the WIA has now lIarted kee ping a iis t 01
all amateuN adio llfla, etcren, Aus tra lia ·
wida. with the view that the'. might be
soma organized inlerstale traffiCk ing in
stolen equipment. Thi, cenl,alized IIsling
a lSO will rna.a it easief to trac. the origi­
nal ow.-.. The WlA's naliOnally-d.eI.ib­
uled~Ina, Ama hou, RadIO, ie alSO
going to publish a monthly list 01 all .....·
teu, geaJ" stolen. wilh ....i.. n"""bat tis t·
lnos and easily-dlst ingu lsnable ma"'ings.

AUSTRAUAH TRAFFIC NETWORK

Inl.rnational th ird .pa , l y Ira fli c • • •
ct>angaa bet_ ATN and the Na ' iOnal
Trallic S.,.tam of thoe US.,..;l~ !lave
la.en plac. oYer lhe Inl",natlonal Aasis­
tance and Tra mc NetWQfl< at 1130 UTC on
14.303 MHz daily, OVIlf lhe lour·yea r pe­
riod. '961 - 1~ Due to poor p,opagatlon
OV"r a thr......,onth pe'iod , ' wo n.w net·
wor., . r. now ca, ryi ng Ihil t'afllc - "lfec'
tiv. January 01thi . yea r.

The int.lnational Morse-<:Ode secllon of
the ATN is daily al 0100 UTC on 1.031 MHz
eo ORM: thoe intelnational pnon.a section
Ol lila ATN la daily excepl Sunday" 0800
UTe belwBllfl 1.22!) and 1.300 MHl-

SeYera' OP"'alors In~ and Ilia US
pass "allic ueing ATTY , AMTOR, FEC, or
packel . 1/ you wiSh mora info , ma llOn,
chac. into Itla nalional pIIorIe aac: llon 01
the ATN daily at 1030 UTC. 3.!i1O MHz ,.

"""

THIRD-PARTY TRAFFIC

nllld-pariy Irame ag,eemenlS .., baing
IlnaHzed by tlla Departmenl 01 Communi­
catlone with Ven.zuela. Hondu,as. and
liberia . Thle will bring 10 fi •• th. numOO'
0 / coun t" ea wilh which Australian rad iO
amat . ur s ca n dir"etly ,"chang" Ih ird ·
pa ,ty menage s, Ame rica a nd Canada
were Ihe IIrst to reac h Ihird-part y ag r...
ments with Austra lia.

Follo..-'ng 'equests I,om tlla WIA. fu'·
lher negotiations a ' e continuing w,th an­
Olher 30 countries 10 obtain lurt..... such
ag,-..ants.

1lIef. _a quil. a 1_ booka on servic·
ing and t)pefaling procedure on ca. but
the main in lormatiOn was 01 1)'.. 1970 Yin­
tage. showing lhe lack 01 promollon we in
thoe amat. u, N rvice giv" in our local area,

I won<!e, what yo ur local libra ry has in
the way of in/orm ation on amat.u' ,adio?

73

J. E. Jo yce VK3YJ
44 WTltn S treet
Alron 3018
VII;/oI'I.

A II. " . I/,

Klnll J fHl_in s -smiffl VKllNl

PO 80. 1lO
NorlOl_ I.,.nd
Au"'.'. 2899

AMATEUR 1'lA0Kl
AN OFFSHOOT OF ell

Thll appeal'S to be the belief . 1ou' local
llbluy. I ,ecenlly decided to .e~n the II­
twfJry. ",ith the y;_ the' I would be able 10
gel backg,o<mll inlormatlon IOf the cot­
limnS for "73 Internel lone*-"

Oe<::ldinll to look up . m" l...." radi o, I
round lhat the Inde x C8,d .t ~ ted: "Ama­
teur Radio_ see Ciltz"ns Band Radio. "
"WhaT?!" said I, in a voice loud enough to
CauN lhoe lady Ilbfe,lan to leave t>e< des!<
to ask. " M~y I hoelp you Sir?" with the em­
phasis on ~S1r"t !

..lit", explaining my 'equi.ements. I gol
a Quick l'OW·you.-_It.l'OW·you-don·t tour
01 the eleclfOl>k:l seclion. W. don'l ex·
aoctly l;..e oul in the stick.. baing only 8
milfll I,om the cent", of M...bourne. with a
well-appoinled Iitwary thalia lIUIJ'PC led to
be f8Pfesantative of mooe; .. I,ends-with
comPIII",s lor gen8fal u.., etc" but ....",
the computer lile 01 amat.....r rediO ..
leNed you back to Citiz.na Band RadiO.

Vowing to come back wh. n my . mba,·
rasament lubllded. I bid he, good-bye and
retrea ted Irom the IIb,ary wUh my lail be­

tween my legs -as the saying goes.
Gathering up enough cou rage, I again

visited the locai libra ry the ne xt weekend
to find OUI whal was available with 'egard
to amat.ur .adlo. The lollowing lill prO'Vfld
aomawhat 01a letdown 10 me:
JAodem R4dio Sa<vlcing -Chir.,di (1935l
""'diul Ct;>mmuniulions- Nilson (1943l
FWjIO Enginaering-Sandarnan (19491
WI"-" 101 f!egin,..,.,-BOlIl (19&4)
THdl YourHlf R4dio_GiDaon (19681
VHF Pfo;.ct. lor Ama r.ut '" exP«im8llt·
..- Wayne G.aen (19121
Radio Amal.U,. ' NandOook-1982 Ed i·
tlon.

A' you can sea by Ih. above list , Ihere's
nol much help to trte budding amaleur,
apart lrom Ih. la ll"r coupla of books.

Each month, 73 brings you
ham-radio news from around the
world. In this collection of re­
ports from our foreign correspon­
dents, we present the lates t
news in DX, contests, and events,
as well as keep you abreast of
the technical achievements of
hams in other countries.

If you would lihe 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 KWI0.
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....:l~~me"l ollllly rlt9'Nlers Illal "".y
De o ltered.

II}'OIJ a,. rnponding . please send brlel
apeea and menl lon Ille price. The buyer
will llaYfl 10 apply to tile governmenl o lin­
dla lo r a wa l¥e r 01 cuatoma duty bned
upon IlIla o ffel. Please be ctear about
whal la lne luded-eapec lally Ille duo
plexer. II II e.n be $hIpped by sun.ee
"".11, will }'OIJ please Include a n " U"".le
o l ll>e "".Illng cosla? An "limale 01 Ille
all lreighl may be Included as an OCIl lon.
Thank )'OI.I!

JAPAN
Roy Walre W9PQN
Tom/ga ya G,and-301. 2· 1Q.5 Tom/paya
Shllwy.·Ku
Tokyo 15/
Japan

V1SlTl NG J APAN?

II }'OIJ a re a ham and a re contemplating
a ¥iSII to Japan. Ihere la a ham-radio club
lhal YOlJ . llOuld kno.... about. It I. called
TIARA. o r Tokyo International Ame teur
Radio Associa tion. We meet on the 1..1
Fr iday 0 1 eacll monlll al SI . Alba n ' a
CI'lun;n llere In Tokyo. Let me te ll you

brielly a bout TIARA, wI'Iat we dO. ....""
dOne. aM~ to dO In t.... lu.ure .

TIARA was lounded In June. 111?1 . by
two Engll$l'l and two ""-<lciOn Ilam, : I
was one 01 Ille AnMIl"lcans. Prior to tnal
11m". Ille only 10r"lg.... lIIll.te<:l ilm a t" u r_
ladloclub In Japan {to my knowledge> wlS
FEARL., o r F.r Ent Amat"ur R.dlo Le.lilli&.
whlcll ia a mlllta'Y·alll llaled orlilanlu tlon.
NOlhing wrong ....Ith rna•. 01 course. bul we
non-rnililary tn>n living In Tokyo dO not
na.... easy BC(:e$$ to t.... mili.iO'Y De_ .
which a re loca ted a. some dislance ou t·
side 01 town. In any event, we pu l OUlllam
l\.8ads tooelher and decided to lorm a c lub
101 IOIelg""... by 100elgnere. ot fo re lg ne re.
(Not a n original thOUl/hl by any mea ns.)

But wllat a bou t Ihe J.pane"" h.m a?
Tile proa and cons 01 Illal were kicked
. round. One "'-" womed tnat since tile
ham popul.tion In Tokyo Ie eo hvge w,, 'd
aoon be oowem.Irl If we opel oed our dOOra to
J apanese n.ma. .nd tile Club would IO$e

11$ "IOIeign" 11.\'01'; we WOUld have <Se­

leated ltle origi na l purpole . Others rea·
soned Illat ham radio Ie net a n e~clull¥e

Iraternlty and lIS Irue Iplrll Is beet e~·

pressed by borrowing a eucne. ....e'YORe.
regardlese 01 1_ , nat iona lity. color.... .
creed . .. !

So we began on tllat l'IOIe, and In f.e.
..... not~n by Japa""se llama; In­
I tead. we tound many new Ii"" Japanese
Irlends, many 01 wllom a re . 111I s ta unc ll
TIARA mem~ 10 thll day. 01 course , we
found Ih. o th.r kind , tOO. Including some
Amer icans wllom we fell w.re so obno~·

lotJs tllat we s Wlltty a nnounced Illal our
member'allip rolls were lempol'lllly closed
'"""'" lhey a pproached ue 10 join. (ForglYe
ua. Lord! )

AI present, Ille preslden. 01 TIARA la
Joe $peroni AHIAlJH1ZOJ. Under Joe',
guldanca , TIARA lias gr••lly e~panded

til. number 01 membera . Installed e re­
peater stallon In one ot the IIlghest apot .
In Tokyo, .nd lias don.e a 101 01 worlc w+lll
Ille J a.pat1&a8 MInial'Y of Telecommunica·
lion. and Poel 10 Ilelp gel IIIe reciprac.1
'llreernenl PUt Inlo a llec t (....lIic1'l. eo f..,
I'laa not been compleledl.

Some 01our ac<:ompllahmenlS:
• We Ilelped ge' a g roup 01 young men
on Ille a ir from a IIospll.1 fo< m"scUlaf

dystrophy pallenla , arTang lng lor man...
l.elur.... 10 donale tquipmenl. and help.
Ing to put tile anlennas up.

• We helped gelllle M¥)Iknol l Slatera on
Ill. air, as wel t.
• Bill ste-ecn NA2Y/JR1YGP, one ot our
¥Ie..prealdenta. established a non-prottt­
m.klng achaol lor budding ha ms. and nas
gradt,osted many. many new IIams ilnd
btougIll them Into 0Ul ranka.
• We pubUall a monlhly newsletter
<;aIled almply TIARA &I~'jn. edlled by
1,1 • • Pat Oegeesl NJ1R.
• We lIa¥e an .nnual Field Day here on
tile lI..t weeke nd In Aug u. t.
• Lae t year WI had OUf o....n boolll et th e
Ham l""t (a mlnl·Oaylon Haml.at) In A".
guat, a nd ere planning the same Ihls year.

FOI tlle Iul ure , ..... ..e looking forward 10
reciprocal aper-at lon Instelld 01 club-st.
tion aper-al ion u w"na"" a lllf8Hlll. Also
~nned are bigger and better Field Days.

II you 're goiflg to be In Tokyo eltller a. a
rea ldent or tra¥ell i . d rop UI a line at
TIA RA , PO Box l1 g. Akasaka. Tokyo 107·
9t. Japan. Or. aUer yoo gel here. call our
secreta'Y. K",illl WllklnsonZ12B.J R. wllose
telephone number I. 0462-~5367. We'd
be l»eI lgh ted '0 na.. you join ua . It""".s
• new member 01 sa. -.lallor.

LIBERIA
Bio''- I>on.fII Srel1ea. e.s.c.
E12ALlW88HF r
81O'''-'a 01 'he Holy eron
St. Pa/rlck H/gh School
P080~ 7005
1tI0flro~/a

Retwbllc 01 U beria

AMAT EUR RADIO IN UIlERIA

Ubernlllas a new repealer!
Getting a new lepeater would not make

headllnee In many countries bul II Ie real
headline new. hare. FOI ye.... and II la
probably mo re tha n e dozen. the re h..
been one repeater In Ubefla. It bollle 01 a
tower on lop 01 • mountain wllicll rises
ma,,"lIcally 10 • ne;ghl of .t lNat t_l""
lIundred leet. II waa set up and main­
lalned by • small group of German ......
teu.. who found lhemselves on the atalt
01tile Bong Mlnee Iron Ore Company. The
company was named a tler Bong County.
Liberia . In wlllc ll it II located.

The Bong Mlnel erea Is located some
forty mllee OU. of Monrovia , Wllh reason·
able tqulpment and a good anlenna. Ille
rlt9'NI". __ .Ile MonrO¥la community

¥8fY wel l, and wllh betler equ lpmentll can
reach aome olllleoullylng . r.... Or. Mun­
son EL5G. wllo haa wrlllen fOllhl. column
on at least two occaelons. wa••ble to ac ·
cesa the Bong Ml nee repeater from a dl.·
lance 01 more than e hund red mllee. He
built • l ....lement y.gl and drove II at
about forty W.tte. On good daya. Or. Mun­
son wll able 10 communicate wllh Mon-­
rowia ~ from h ll OTH a lmoet a l lIIe bot·

der 01 Sierra Leone.
In 19n. Walcotl Benjamin EL2BA, who

wll presidenl 01 the Liberia Radio Ama·
teul Anoclatlon at the lime. we nl 10 a
mee llng ot the Internallonal Amat e ur Ra·
dlo Union. He went a. a replesentall~e 01
the local a.sociatlon . In h la conversatlona
....Itllllle delegiOI". from tile Gennan Am.
I...... ~SOCNtty, .... sugge5ta<l tnat llMty
consldef tile poulbility 01 con tributing a
two--meter repeater 10 Uberia. CorTeapon­
dence hn been c . rried on during these
In te rveni ng yeere. There were many dll·
IIculties to be worlced out. bUI the effort

went on on boIl1 sides and now. In Ie,
we II... t.... repealer. It Ie new. It la In­
atalled. And .•. lt worka.

AI the ~sent lime tile arTangement I.
lempor.'Y. It hsa an ucellenl loc.tlon
. nd . ve'Y good antenna , " rel pond s 10 a
one-Watt HT lrom a nywhe re In the greater.
Monrovia area, " II battery pow.red wlln
• YOItage.controlied eIl.rget" keeping lIIe
batteries at lu ll Cflarge. The Iocalion will
not be Cflanged bul II will nave '0 be gl.....
a new lreQuency.

The ptan la to make th le repeater " ta lk"
to t1\.8 Bong Mines repeater and In turn to
ma ke II " lI l t",n" to Ihe Bong Mine. re peet·
ee and then tell us what It II saying, For·
tunately. W4l lla"" a num ber 01amateuraln
OIJr usoclaUon ....110 are able 10 handle
lecllnical problem. 01 th IS natu'e. Fort ...
nately, alao. WI Ilave another little rlt9'Nl ·
.... abOo.rIlen Walta. wI'Iich can be used ae
a link between Ille ottler IWO.

The MOflfO'rla repeater will Ifansmll II

1-S.050 and recelYe et 1.5,650. II will be
connected by wlrl to Ille lillie repeater
wh ich will tranamll to Bong Mines at
1<45.100 and recel"" signale from tiler. at
1<45.700. whle ll will lhen be tra nsmitted to
t.... MonrQ¥Ia.... at 1<45.050. In tile~n­

lime. tile Bong Mines repealer aper-atee aa
11 alwa,. has. recei¥lng al 1<45.100 and
transmlfflng at 1<45.700. When al l m" la
work ing according to Ille prore<::led p1.n,
....e will ha ve HT communication a llover
Ihla part Of Uberla.

The alluatlon In Uberla la som.wha t
uniq ue. We rea lly need 10 II."" It'i8f'YOne
on lhe same repealer In on:Ier lo .ehl_
the kind 01 communicalion 11111 we need.
W. never ha.. tile problem 01 tile repeater
toslng crowded. In tile paat, 11 na. been
ne~t to Im possi ble to cont.el anyone d UI'
Ing tile worlclng d ay. and ....en al otller
tim", one COUld not conIac t anolher ama·
te u r unlelS Ill" other pereon lIap pened to
be a t nome. With thl. ne w HT capablilly II
will be a elmple mailer 10 carry IIIe lillie
red io along and be a~allable at tile OIlier

times during tile day .

NEW ZEALAND
D. J . {Dea, e fta p ma" Z12VR
4Sg Kartnedy Road
Nap;",
New Zaaiertd

I h eve been read ing with In l e raa t
through 73 ediloriale and col umna aboul
tile leauea on the "fM>COOe license" pro­
posale and theil !lUbaoaQuen. deml.. on
ARRL'e r_ lion. 11 cau.... me
and Olher ZLa 10 chuckle! Here In Zl.~and

we ha"" had a flO--Code licenMl sln.ce 1962.
In fact. soon some ot tile OIlginal "T" ca lt
ham. (as we colloqulelly lerm our Gfa de
III amal.ure because OIlglnally their ca ll·
a lgn. ....ere ~1I~ed by tile letter "r' alter
Ille Di• •rlct 10, e .g., Zl2TOB) will become
elig ible tOl member'all lp In lhe Old Timers
Club (25 years an arnataut). A proport ion
o f these Grade III amateu.. are inleres'ed
o nly In VHFIUHFISHF expel lmentatlo n .
de""loprnent . and operation. They ha"" no
d".lre to plog rass to Ille h lgha r grade. 01
lice nse. There are also some who don·t
wl. 1I to learn Mo r"" code. a requirement
10 prog,esa to tile Iligller gradeS Of II·
~H.

To obIaln a n Amateu r Opefatore Cert lf·
lcal" Grade III (no code). IIIe candldat. la
reQulred 10 pass an .~amlnatiOncontain­
Ing wrlll,," papers on tile elementa'Y prln­
c lp l" s 01 electricity. radio communication

tadlnlque$, I.... lIdjuatmenl 01 a typical
amaleur stalion, .nd tile Radio Regul.
liona as tlley ... applicable '0 tile Ama­
teur Service. The Grade III license ent illes
tile amaleu r to operate 27.12 MHz, 51.00­
53.00 MH t , a nd all bands 144 MHt and
abo~e.

To progres. In Ihe hobby, tile ameteur
mual paae a MOIee-code leal. sending a nd
recei¥1ng at Iwelve words per mlnule lor
til mlnul.... A paae In ltola teal enlltlea
I _ 'eur 10 ..... Glade II cert lfica'e • • nd
operaUon on UI,,, add ill ona l bands:
1800- 1950 kHz, 36OO-3llOO kHt. 28.0-29.7
MHt. a nd 5O.00-SO.15 MHz.

To obIaln a Grade 11Ic..,.", Ill" Grade II
amal"ur must II.... operated for at least
ORe ,...,r In Illal g'ade and had not less
tll.n SO conlact. on frequencies below SO
MHz. In addition to mis Q....llfica.ion, tile
amateul must 8hO<w by I. lurtner Morse
teal Ilia' Ilefahe la atlll able to send and
rec.... al 12 ....pm.

The no-code IIcenee In New Zeeland
hal. not had a ny detrlment. 1. Uscl on lhl
hobby: In fa cl. In t1\.8 22 yeara we "'ave had
tile Grade III licen_. the numbers ha..
grown to lnel ....- some very ded icaled and
teennlcal/yilfO\lClenl VHFIUHF/SHF mern­
beta who are Ille Iea<lers in I.... ZL VHF.
ete.• de¥eIopmenla. as the ne~1 palagla ph
Indicates. So go 10 II. amateu.. In tile US.
.upport Wayne and lIle others who lIave
plugged fo r the no-eOd. Ilce n . e : II !. a wa y
of harml",ssly Introd uc ing m or l to Ihe.......

THE AUCKLAHo.WELl lHGTOH
LINK SYSTEM

FOI IIIe pas. two y..~. Inlerested am&­

teu~ ha"" been In¥ft$. lgat lng til. po. s lbll·
Ity of a VHFIUHF link sys tem belw",," Ille
two main cl ll"s 01 the North Isl and of Zl,
Auckland a nd Wellingto n. a distance 01
about !iOO km, fine of s ight. T1\.8 sy8lern
wltl be Inlroduced very soon. Tile link will
conelSl 01 UHF broaClband sys.em wltn a n
Inlermed iale repealer sile II abOul the
Ilaltway poi nt a lted on Mt. Egmonl on tile
wesl coast of Nort ll leland. The link will
prcwlde up 10 Iwet"" J .4.J\Ht·wlde voice­
Irequency channel. lor use as elmple~

a nd repeaterllnkl. Initially between Auc k·
lAnd and Welling to n but la ter to be eK ·

lended as 11\.8 need ..Ises to 0 .1ler Nort h
leland ..... and SOuIIl Is land.

WIly dO we In Zl wa nt II>e S'f$tem? The
reason for. a nd Ille u_ 10 which II may
ultimalely be pVC. are many. The technical
c hal lenge presented by Ihe concept ol le­
peater linking la e~c ltlng. and ....11I e~lend
t ile kno....ledg. and e ~perti"" 01111058 In·
vol¥ed. As Ih. link e~pands . Ille n too will
Olller NZART branCIle. Invol¥e Inter. s led
tecllnlcl_ 10 '~Iend thel. e~pertlse a nd
knowledgoe aceordlngly.

The appficaliona are many. The Ilrst
pnase 01 lhe S'f$lem wiN""" 'wo UHF",.
peat..... one In AUCkland .nd one In Wel­
lington. linked on a permanenl baa la. Thll
lI~t application ....111 . It Is hoped. e tlm ula le
lurthe r interest In UHF generelly and In·
e .ea.. th. acllvlty o n til. 7O-Cm band. E~·

lenslon . 01Ille link to o tller UHF "'PIatere
COUld _ a ""twf)r1< 01 linked UHF repeat·
.... around II>e tount'Y. prov;ding reliable
2.~our commun ication•. TIIII ha a ob­
viou. applicat iona 101 AREC (Radio Emer·
geney Communlcatlona) and CIvil Delense
emergency communication as a , upple­
ment to the e~ I.lI ng HF links, Il lhe le~el

of acllvlly Increases IS a r.sult o l lllis fa ­
clllly. a more comple~ 'I nk in~,w llclli ng

.ystem may lIa"" 10 be Inlroduced.
Otller applicaliona Incl'- a monln ly

Official Broadcast, special appl icationa
such .. packet r.cliO. HF OX In formation,
AM S.AT Informa. iOn. and a fIoal 01 others,
provided one haa tile lime 10 look 101
them . Tile Inlereat In AMSAT has In ·
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L 10 R. J~ l U 8AO. JacJ< ea".l lUA WZ. Flo KU7F, and ltv KU7E-wf'>en Flo and ltvw_ . 1. 111"9 Jack. in F.btwry. I IlfU.

Lull 1.IIQuel d. Sousa CT4UE
PO Bo% 32
s. J~o do Ellor/12765
PortuQ'/

HMe "'e go to Introduce you to eoot her
ham assocla llon and it. activities a long
the year: ARN tAlsoelleao de Rad ioama­
<klrel do NordIJsl. ). Th ll elub "'a. lound­
ed on the 27th 01 Jiltluary, 19fW

Sil....ted In. town known as Braganca,
It nal a tot 01 ..,lllu"alta ready 101 hard
wor1<. AlltIiS lime 01 ...nling. It 1'111 60 reo-

PORTUGAL

trie type"" iter, In d uplicate. on teleprinte.
paper; one copy lie kePt, tn. othel "' IS

....1 to his mother .1Id OSL MIIIllg8f. VI
ZL2BGK. HI w" an Ifllitltlgenl. ...itty lIam,
....no liked the lad... 1'111 bNf, and ama­
teur rad io. HI had. pf-.1OIT1'ttIIf memoly
and a g.aat _ 01 humor. and "'as ....
...a )'l ready to pall a QTC 101 anyone at
anyt ime. Hil woIce . ill be sadly m ilSeCl
from t il. HF and VHF band l . Goto rg e
WOUld be _ II known to many ll\IflfIlIae

amateurs, II he "'" very active on IflIt HF
blfld. from 1968 to 1972 """.., tle lived in
WellingtOfl , . nd I ince 1972 ",hen he
moved to W. lpukuflu.

TIDBIT

H••e you eve. travel ed 10.000 mile. to
a tte lld a Field D.y Contell7 DorI FI.he.
VE3ESElZLIAHH Irom Torooto . Ontario,
Canada did just Ihat In Febru.ry thl. ye.r.
Don .1I vacat ioning In New Z8aland ",ith
Ilil ...il•. • fld n. llIfinged Ill. ill......ry SO

tllat he . iII ,,;alting lie ZL2AL in Has­
ting. over tile weekend tnat the ZL Field
Oay Cont88t ..... held. Don joined tile Na­
pier Branch team on the baflQ of the Tu­
laeI<uti fliver .1Id. In 1'111 word. 0'tlad I
bai t.~ He helped the Branch 25 team to vie·
tory In the ZL2 Distriet cceeeet. . nd they
upact 10 be . bout 3rd overlli lfl ZL After
the Field O.y weekend "'II ave,. Don a nd
I'll, ",ife co ntinued their e.mper-. a n 1'>011­
day to",ard. Auckl.nd . 1Id his departu.e
home to Toronto .

Don II invoived In Field Day o rQa nlzlnQ
1'1 hi. home aTH, 10 1'111 help w.. Inva lua·
bl. dUllng th. ",eek.lId. He had his ", II.
tak. a pilato 01 11'1. B,aflCh toilet {m.rc,.
tul ly not . "own-Ed'.J to ahow I'll. Toron­
to Ilam friend. how ZL Field Da ys provi<M
~home comfort. ~

Hunters Net held daily on the HF trIQ......
c les, and wa l Instrumental in obt.lnlng
1Ile'i' HZ Countiel A...a rd 101 many over·
_s amateur•. Fillt licensed in OCtober .
1957, III ZL2AWZ, Jack obtained 1111 h igll.
I.equency pe.mlt In March, 1959. H. ....1
• • soci.led ...lth the Scout movement IS a
JOTA ItalIan on m.ny occ• • lonl.•nd
..... a memba. of Ihe M••onic lodge. He
"'88 .",.rded a plsque by the Co u nty
Hunle.. In 1962 In recognition 01 hll ee'·
vice. to the coun ty hUflt8f. of No rth Ame. ·
ica. Jack ·e son. Mark, • rec..,t vllilOl to
CaUfornia a lter all ending the PoIIe. Olym­
pics , hopei to tit a fld pall IflIt amateu,
.xamination til l. 'fIIlU" a fld thetI 10 apply
101 Ilis IIIII' III....,.. eallaigrl.

George Englalld Zl2LT. better known II
2 london ToI<yo. aged 36 years, also ~
came • $lll1nt Key In Janu.ry th ll ~
(11M ptlotol. George ..... probably 0IMl 01
tile most pllyl lc aUy· llandlcap l)/Jd ama·
teurs In lhe world. He euffered from mus­
c ular d yetroplly I.om bi rt h ",h lch go t
progreeslvely ",orM II tle matu red. He

"''' compl.tely paralyzed lrom the Ihou l·
ders do",n. being .ble oflly to move 1'1 11
he.d. He "''' eonflned 10 e wheelchelr,
.nd Iince 1972 "'II • •esldent at the Pu·
keor. Horne lor the d isebled .1 Walpuku·
rau.

Georga wae lle..,sed by l pacla l permit
101 fiT on ly u a Grade II operalOl in J u....
1966. afld ",u g. lltlted HF privilegel In
1968. HI opeorlled h iS _ lell. i" .m.
teur rigs. a fld an elactrie typewriter ...itn I
atlck all ached 10 a I'IeI<:tt>aIld e..,tered on
his 100eI'IeICl. HI kePI nit log on tile eIac·

SILENT KEYS

flece ntly, t",o very wen kno",n ameteu••
f.om your corr88pondent·. a ,ee Joined the
link. 01 th. SlIe nl Keys, a nd II they both
_. ",ell koo...n on the amll.u' b.lId. In
ZL llId OVersell. I le U each .... rranted •
pa.ag.sph 01 two In thl. column.

Jack Carrell ZI.2AWZ became a Slleflt
Key In J.nuary this \felll. J ack ..... known
to his many .mateu, friend. 0'" lin for
1'111 "'lII lng..... to help 1Whers I II ded .1Id
hll lW>l9itlllly, he hosted many 0'" .n
amateur vlallOII Irom W, VE. VK, J A, .1Id
many 011'>lJ< countries in his home at Has­
IIngl. (See photo .)

Jack ..... for m. ny yea.. one 01 the
mlln MCa o f the New ZeaI.1Id County

m lnut.. dUll ti o n aft e r ...l'Ilcl'l 11'1. lin k
_1<1 tI.... OUI. "'lea. ing tile equ ipment.
Thot Wellington-Mt. Egmanl link ", Ill be
1259.15 MHz/1299.15 MHz l lId lhe Mt. Ell"
mo n t·Auck l. nd link, 1259.5MH z/1299 .5
MHz, bo lh end. belngacC. lsed o n toern.

I

CtNMd to the POlnt ...l'>IJ<e ....eekly AM·
SAT,....,I.1Id net II~ to keep
I.... growing numb« 01 lmateur salotllile
u-.o suillbly InIOl1l'led.

In on:lfH 10 eat.. to I.... 1n1_11 of
~ amateura ....no ...ill _ ...ant 10 op­
..II. on tile bands a1lO¥It 2m, an addIUon
llrudy planned II I acanninD"type Ir&Ol­
c.w.. . t both ends 01 tile link, wllh one
enannet being uMd 10 lie I.... t-...o Ir&n$­
ee!...... 10QItI1\er. NonnII ~.tiOtl ol lfllt
lfanlCel_1 ..ou ld l)e In the ICIn mode,
lill.., lng to .11 the loc.1 2m ,epealers In
IInOll 01the .Ite. To use the Ilnk,.n .ma·
leur would genelll • • lpaclflc tone sa­
qU'l'\Ce ellher on a trequency direCtly Into
Ihe scanning t.anscelver o r vi. hIe local
.e pe. te" the o utput 01 "'h lcl'l would be
hNJd by tl'WJ sc.nner.

Thl. would be 'ecognlzed by the scan­
ning .aeoti...,.. as '1'1 KCNI eode .1Id it
would respond with a Ilhor1 tone burst In
K knowledgement. On receipt o f the ee­
k~ lone, the _teu, could lhen
t,a nl m lt a furt l'ler 1.,1.1 o f command
tOMS which _Id l)e palMd alOltg tile
IInlc to the scanning t,a naee/ver a t IIle

01...... end.. The$e tOMS *OU1d ca".... the
ICIIItIlng Iranaeetver to . ...lle l'l 10 lhe re>­
mot . repealer Mlecled 10 tile orIginaling
smaleur COUld hold I OSO 01 say Inree

I

G&Orgfl England l L2LT In hi, ..h••lchal"
'hartly b/Jlwa hi, dflarh.

•
-

I I

~ IJ

I

VHF ",pelOr., R3. 100 'Ht hlQh. on Hogue/rlO HIli. nur Br.QlOnc•. /P"oto b y ARN)
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Brings you the
Breakthrough!

PICK A COMPUTER
INTERFACE

TO MATCH YOUR NEEDS
COMPUTER PATCH ' ·

MODEl Cp·1

MICROPATCH'· MODEL Mp·1

•
COMPUTER PATCH MODEL CP·100

COMPUTER PATCH'· MODEL CP·1
The AEA Model CP·1 Computer Patch has earned a solid reputation for being the best
overa ll interface value on the market today. We at AEA have now reaffirmed what our
competi tors already know; for the money, the CP·1 cannot be beat! That is why we have
chosen to leave the popular CP·1In our product li ne and to introduce new computer in­
terface/term inal units with differing features and performance at different prices.

MICROPATCW · MODEL Mp·1

The new AEA model Mp·t Micropatch represents the best features and performance
available for under $140.00. Featuring true dual-channel filtering of Mark and Space
tones wi th an AM detector and Automatic Threshold Correction (ATC) circuit, the MP·l
Is In a total ly different performance class than competitive units th at often have on ly a
single channel filter or no filtering at all.

The Mp·1 also o ffers a high performance CW capability. With respect to the CP·1 , overa ll
performance is nearly as good; but the CP·1 offers a few more advanced features such
as variable shift tuning, RS·232 option, and a more advanced tuning ind icator.

COMPUTER PATCH MODEL CP·100

The new Cp·1 00 Computer Patch offers all the following exciting features in addition to
the CP-1 features :
• 170, 425,850 Hz Calibrated Shifts for Transmit and Receive
• 75 to 1000 Hz Variable Receive Shift Range
• Normal and Reverse FSK Outputs
• Input AGe
• Direct Coupled Automatic Threshold Control
• Front Panel Squelch
• Discriminator Style Tuning Indicator
• Current Loop Option
• Built-in Monitor Speaker
• Baud Rate Switch
• Improved AM Detector

Advanced Electronic Applications, Inc.
P.O. BOX C·2160. lYNNWOOD, WA 98036
(206) 775·7373· TELEX: 152571 AEA INTl



I~ I copy of. m.nuII for I milll 'ry·
Iype rt.lgnll ge""'llor, model TS-51DAAJ.

Il<1In lallI KAlIMQE
4213 H. RIdgewIY
Chicago Il llOelI

The l/uy 1\ lhe .peake< wa. no doubt
Peruvlafl , lor the acce nl was typical. BUI
he w.1 nol Sliling . I'm lu' e. In fact Ilis
IranamiSliOn origin was. flO dOuDt, not I..
from my aTH 10 tile elll of Caracas. I be­
caml so upsel abOUl thll ho.. that I
. wllche4 o il lhe radio Ind grabbed Ille
call~. No OM 8 l Y. AlSO checkad the
Amaleur Radio Guide 0. 1111 Peruvia n Ra·
dlo Club and found no OA4BlY. Pmbably
I'm wrong Ind he i. legalty licensed in
Peru, 001 for lure Ile wa . not ..illng oil
tile Colombl.n shoree. I 1.....1 very bad
aboutlhl', and l lSO 1.....1very ,flgry whefll
,ecelve QSl c.<ds II my add.... in Peru
lor a aso I never did, for I'm res;,jing In

Ve!lollzuela lor Ihe 12 yea rs .

A CASE OF PIRATING

Yesterday. Fllbru.ary 1• • al around 0200
UTC, I was tUfl,ng Ille 2O-mel.. band As
e xpected. proplgatiofl was really bad Ind
I hea rd just acou ple of weak s tationl from
Arg e nli n•. Then I heard Ille c.1I of
OAl elYc.lli ng I Sillion lfl Pafll ma. Then
he moved a little and ca lled thl ala tion ifl
Argentln•• heard a mifluta beforl. Th. Pe­
nman I lation ail/fled QAI BlYIM M . nd
laid h. wllllliling o il the coas t of Colom,
b la heading to Paflama, thu l in the PI ­
ciflc. His . ignal was 5-g plus 30 d B I I my
FflG.7700 I nd willi I lIhor1 indoor vertic. l
coll.psible a fl lenn. , No a58, .nd 1110 I
heard s ome fl olse lfl Ih l transmission
backg,ound.

.....
YeS, I 11111liU mapa. City mapi (no llOli'

ven lr or tourlsl ma p.). II you would like I
map 01 Caracl., lUll lind me your cily
map. (Sorry, I have 100 many from some
Clllll',) I hua not fece lved Iny mapi ffom
EuroPl! I wilt I pprec ill e very much m. ps
lrom Ju neau, Honol ulu, SIoux F. III (5outh
Dlkoll), ToI<)'O, MOICQ'Io", Pe!<ing , Ammafl
(perhlPI King Hussein JYl II reading thi s
column!), CailO, Ind , pecially UfI\II (Ohio)
and Peru (I ndiana!. Bul I ny clly It wei­

corne. I "' Ish 10 menllon 11111 aome gUYI
send more tha n one map. I rea lly a pprec l.
all tllll ,!)ul I ca fl only send just Ille map
01 Caraca. In relum.

Cu'ing tIleYitlt 01 Pope John Pa ul II, lhe
Rad io Club o . Valenci" commlllflOflled
that evani wilh I special operation, ullng
C.II IM.tSS during lhe period Jlfluary 2&­
28. YOU fI\IIY lind QSl cardS 10 PO Bo.
510, ValerK:la. Ttla prel i••M il used only
lor l pecis l a"enll luch as the ope ratio n
Irom tile Angel F.II, Illls pa,l year, utlng
tile call olMSARVI6. ".,. OP8fllion Irom II'Ml
Wlterflll "'IS orgl flized by Ille Aaociaclon
d. RadloaflClon.dOl de Ve nezuell.

AI IIle l ime of II'Ml SparlilJl conQuest, IIIe
v.lley l:>lIIonged 10 cacique Maracay Ind
hi. Araglll indian 1,llIe, Around the midd le
01 thoa 16th cenlury• • setl...,.,..,1 begin
10 g'ow herl. TIll city 01 M..ICllY ..nee
lhen hll becOfI>e I c ily 01 h igh ri_ . II
has al. Iflltilullons o . high learninl/ afld
llundredS 01 ,aclor.... IoClied in II. II.... In­
dUllr~ zones. Allhougll II I\IS morl IIlIfl
100,000 Inhl bitanl l, MlraclY IS slill called
the Gardan Clty of Veflezusla, II It has
more aqUlf. mel..... 01 oreen Irea lll.n
Ifly ollie< cIty ;fllhll COUfllry.

Ali lhe area 01 Clrcullo. is surrounded
by mounilin., 10 tl'Mlle are many ..pelill
li tll around herl. TIll ~I not_ arl
Pico Plll illon, EI Cale , Ind El Socorro. Pia,
tilion II th. belt repealer l ila Ifl Vene­
zuel • . II i, very high.nd 1,IOCIted lacing
Ille pIIolns to tile IOUth oI lhe mount......
From tllil mounllifl you mlY link hl lf 01

the counlry

On the w. y back 10 Caracas I 1\'81\ fOf·
got 10 tum on the 2-meler radio, lor I was
Irying 10 flgu" oul lutl whit Ilappened. It
was net pilot efror, tllil lime ..

~SI.tl

Aragua 51111 II IocIted 10 the elll 01
Carabof>O. It Is tile central agricu llural
zone (alSO rad io call arll' 5). lis e . pita l Is
siluated on lhe northern shore 01 laka
Vllencil Ind I. ju.1 I n hou' car trip Irom
earacas. Tllere are • flumber of nltlonal
and rec...tlonal pI"'. , o . wh ich lhe lekl
of Zuatl i" 10 me, • parlleullrly n iel
place. I Il.ve had 1111 pleasure of flying
a radiQ-Con l.olled Clllllni PBY modal
IMre, a nd bellevl me, I will~ lorgel
IllIt day . Aile< soma 6 minules of Il'Mllirst
lIlght, I mlnllllvered tile planll Into an.p­
proach 10 I.nd ifl I perfect Imoolh lum
a nd d ive, inlO the wInd, the usu.1 proce­
dure: Ihrottle baCk 10 11.11 Ihn/st, flips
down to 25 deg"M•. The pllnll came very
ealy a nd Ithroltled back 10 near idle when
il was a bOUl 1 meter above the I.ke lur,
face: if. I hll\"f Ih ip and aome.peed IS
necessary lor la nd ,ng. Tile I lightly no..
up a nltude was nea r perlec\. Suddenly.
enginll numbe< two q Uil, caualng I"'" snip
10 .W8f"WiI to one Iide Ind 10 plunge Into
tile la ke lurflce. The beaullfu l 2-eng lne
Cali lifla, cra.hed afld Slowly I.nk, l lollt 5
mofllllI of h.rd worI<, IWO molors, ,adio.
batteries, .nd I bNulllul PaY Ot,oring 1M
Ilrst a nd only Il x-mlnutl flight.

11 II no te worthy Ihat V.lerK: la wlS lhe
country's capilli til,," llmet. I"" tI.t ' rom
18SIIIO 1860. Th l. d id nOI mea n Ille
eclipse o f the clly. The fillt alectfic lly
plafll In Soulh Americ. wu erected l'MlIa
in 1816, and VllenoCll cl.ims 10 be the fi,"
c ity on Ihe cont inent to Illve Ilad e1eclric
IU",lllghll. There we re no Imateur.radlo
Itatlons .Ithll Ume, Olherwi se lhey a llO
would hi"" Ilad Ille pr1Yilega 10 run on
power s upplie. Instead of bal1 l1'1"ieS,

VI. ilors can ..... I 12-minute ' ragmenl
01 h istory In I Olorama c ubiCle with 22
mlnulal of explanation c t th e eetne. wllh
I fl a lec lronic scale model in tl'Ml Mirador,
from whlell II'Ml panorlma encomp'....
the who lt banle field, Thare II I lot of
wa lking s ince Iha Mirador Is 1 klloma le r
from II'Ml moflU""""1. Ten soldiers In II'Ml
red un ilorms oIll'Ml li~ st.nd II .1Ien­
tlon, fllnk lng tha Tomb 01 the Unknow n
SOldier . Ttlere II I c hanging o f file guard
fN8I'Y two hour... If you ..... come 10 Ven­
ezuela, GOfl'I forgel ' YiSIIIO lh iS place.

Th e impre l.lve monument In b ro nze
Ind "one 1'loCated on Ihe , ile of the bal ·
lie 11 1 .nd e.lenCI. down a long formal
.ven A scale model atll'Ml in'ormallon
boolh can t>CI . tud ied betore you beg,n
your walk, There you learn how Ihe SPa fl '
Ish tfOOPl' 01 General Miguel de II Torr .
faced Ille carelully<ooldlnated Il19imentl
unde' Ihe commafld 01 Simofl Bolivar, the
lane..... 01Jose Antonio P.az. I nd Ih. Bril·
Ish legion, The 1)1.1111 whicll 100Iowed I,
l tilillud led in milillry schOOl• • 1 I mas­
terpiece o . IlralllllY. 1000 loldiers died In
en hour, 1rK: ludl ng most of Ihe offlcerl of
Ille Brilish legion. The most rarnemb8fed
deatll wlS Ih.1 o f Lt . Ped ro Clmejo,
named Ne g ro Pr imaro (Nu m b a r On l
Black), who rodeu p 10 Generll PMz al tile
heigl'lt 01 tile I)I.Il Ie 10 cry: "Uy Gener.I, I
hive corne 10 lay good-bYI, for I'm dead,"
and flllilifelen II hi. feet.

The M c. la mltie s we rll lollowed by th.
bait... 01 indllP"'lderK:e. II was near VI'
IenoCIl -.. tile ball" 01 CarlbobO 1001<
place (June 21, 1621). Tllere i. I moflU·
ment in Illat placll that we ll deservel I
viii\. il lS II'Ml mosl bNul lful moflumenl I
h,vI eve r I.en in Soulll Americ • • nd
mlybe represents no t only me B.llIe o .
Cllabobo but Ihe Ind e pe n d lln ce o f all
Latin Amertc.n countrle. a s well.

pori IocIled 25 kilometer. non h from ca­._.

Olry PI"" KE8CZ
1317 Dakotl

Fra.no CA 113701

Are Il'MlIe Ifly Time.-Slnclair compuler
mlg.allflel or newllellerl .lIil being pul:>­
llshed? II 10, wh.t are their Iddres_?
I'm . 110 looking for • 1111 "",,,lch will give
Ih e "c lvllll fl" flumbers fo r millla..,. VT
lut>CI.,

carabatlo Stlla
carabobo I' by lar Ihe most Uourl,hlng

Ind us trl. l Slale In Venezuela. tIs c l plll ll,
Vllencia. ".,. . Ite was seleelad d uring De­
cemllll , 1SS3, beea use il will a g ood
pllCll IO raise came. The founder, captl ln
Vlcenle Diaz, bOUght a fli ma lS In Ma roar" l
1.land Ind drOV'l tnem to v.lenoCla In •
k>onlll IIlp. At lnal lime, mosl people
moved , wlY from Ihe coa. t to esclpe
I,om marauders Ind p lratn, bul VllarK:la
will not fir enouglllO dllCOU,age IlIack• .
In lhe nIIxt 400 years , Vl lencl. wII It­

tacked many limes.
In leol , Va lenc ia had a popu l.11on 01

&,S18 people, and.....,., lhe cil .... in Ille vl­
c Inity, Ml raca y and La Viclorll, _ e bolh
Ilrfilll'. Th<ln, on Ma rc h 2(1. 1812. a l seven
m lnulel palt fou r, a n earlnqulke IlIlICk
Ind lurned ValenoCla, Barqul. imeto, Tru­
jillo, and Me rld' Inlo ruin• . Ten lhoullnd
people died In caracas, and .Il!)uf Ill ree
hou". we<e deslroyed In La Gu.ira, Ihe

CoJedn Sllla

TI'Ml c . pitel clly ol lhe Itate I, San Ca,­
101. II was founded by lhe Capucllln Irllrs
in t618 Ind named lor tile saini who hed
been II'Ml Cardinal San Carlos of Austrl• .
".,. city I. , llulied in Ille midll of • b0om­
Ing 'lI9ion 01 ranching Ind rica, com. sesa·
me , COlton , and tonecco growing, Tha
mosl hlghllgllted city spot I' the road,rlC'
Ing trICk, !)ullt on Ille nonnem ouiskirls in
1970, willi "lllng c a plci l y for 20 ,000
f.M . Each Marc il, SIn carlol beCome. ,
b, lefly, th e ce n tar 01 the mOlorcycling
world , w\Ien Ille IrtalS a nd first lace ot tee
World cnlmpionshlp Senes a re run. The
IrlCk's 2700 mete rl Ind aeven c urve, . , e
used .110 'or Inlernallonal 'ormul. car
races. But bel ...... me, II gell lembly hot,
wllh IlIfTl pell lure. Iround 40 deOr_ een­
IIgrada, some 100 degree, Fallrenlleit!

VENEZUELA
Lilli E. SuafN OA IKO/YV5
AparT.do 6fl99I
C.fKII 1061·A
V....zlH'l.

Thl, moflth·. coI"",n I. devoted to call
area I tClrc ullo I ) in Ihi. COUnlry. It I. c0m­

posed oIlhe " etel 01 cereeeee. Aragua,
Ind Cojedel, all localed in the norlhern,
cenllaillde of tile counlry, facing Ille ca­
ribbean sea.

membl< Illi. Imporllnl rule: Alw.y' Ilk,

" I. 1/I /I I~uefICY In UII ? H

AM HELP

I _ely need a lunctionlng Callfone AV.
25 or eQuivalent, or tUlltlle cl'cu" board ,
mike, jack pafltl, and ballery 6001".

J . Splnc.. ThomIon
Bo. E U2902

Jaet<aon IllIIi20l

92 73 for Radio Amateurs· J uly, 1985

Would someone plea.. help me find •
aellemltlc.nd Ins trucllon manu.l lor lhe
Genefll R.d lo Impedanci Bridge typ41
\65C).A? I will gladly pay Ifly COSI lrK: urn.d ,

Torgny Klrtaaon SM7CFQ
Sandormnagen 7

5-2&0 41 H",........
Swaden

ORIll STRONGER THAN EVER

It I. 10 common to he"r whl'lIe. , .teady
ca........ and . 11 IOf1 of gremlin. on II'Ml
I)I.nd,lodIy when we are IIIking tosorne­
one. lei me le ll you, aomellmel I (Ion'1

really know _e good ....se.nd respecl
forotl'lefl hive gone. Forl unately, WI have
e xcepllonl. (ThInk, 10 lnal, I'm s llll ee­
tive .1 Rec..,tly I w• • In a net Ind gol s ic k
from tMlhlnglllleard. For t>eaven',lIIke,
guy., don'l do thll. Ind _ In I midd le
of II'Ml nel OP8flllon. Be genlleman, and
we will have I decenl hobby.

111111remembe< whe n I was 11 y"lr. old
and received my lirsl license. I was just
luning up lhe rig with l it Ihll lourl_n­
year-old enthu. l.sm whafl a big shOUI
Cl me lrom my flthe<: ' 'WIl1I the hell a re
you doing , son? Hive you c hecked oul tile
'requencY? Ne.... dothal aglln, or you will
t>CI In troublfl wllh me! You golll1"

Twelve years h.ave gone by, !)uti . 1ll1 re-

111e<ed membef$,~I 01 lhem IIcenNd
hml wllh lhei r own call,lgnl.

For IhoM ~rlng I tour !loll'll lum­
meI", 8r. g. nca II righl In II'Ml nortll, In the
province 0 1 T..I,ol·Uonle l (over 11111
mounillns\. The n"me 01 11111 prootl~ r.
fleell lhe mountllnQIJl clliracle< 01 the
region. It II edjlCllf11 10 Ille Spanish bof·
der. Thll ,emote northN.Il comer of Por·
lugal was Ille I'IOme 01 Portugll" lasl
royll house, Ille House 01 Br"g"rK:'.

Currently, tile ARN II preparing rullll lor
• permanenl . ward, .nd .. soon II we
Ill... more delll1l on tllil we will print
Illem II once. (Aw" rd hunle<S, don'l give
up! )

Up ther. , just on tile lop 01 Noguei rl
HIli , II'Iere II • VHF rePNt.. (R3). I 100­
loot tower, and .11the otller components
IllIt we uluilly Il.ve In I good repelte<.
The ,lliion Itself I, IItUlted abOUl 1,350
me t... from _ level.

Ofl Inl ugu' al day, June of 1'3lW, a hlrK:h
1001< pllCll 10 cel&brate tl'Ml -..1, Ind
among otllera, _II Spanish 111m, we<e
In Inandlnee I' few EA OP8fllors do W.
long to ARN).

ARN pro/llClllor tile tuture 1rK:lude:

• I lachn~1 public librl ry especi. lly lor
IIIe young Ind newcomerl
e I~ him , lItlon for it. I'MlIdqUlrle<,
e I VHFAlHF rl pe l tll'l" 10 improve Iny
.......rpency t r" IIIe In II'Ml northern pari "nd
neighboflng IreU
I I working group to esllblilJl~ IOf1

01 COOPIIfllion with lhe lOCal scoull 'or
JIIT\tlorM Ofl The Air act ivities In the tu­
IU1"' .

For addlt lon.1 Inlormatlon coneernlng
1IlIIISIOCiliion, write to ARN, PO Box 34,
Braganca 5300. Portugal.



AEA Packet Radio
RAM length Is 2000
emu: connect to N1ML via KB1G, K6RfK
cmd: ···CONNECTED TO N1ML
Hi Mike - have you seen the great new AEA

PKT-l?
YES JOHN - LOOKS GOOD K
Bye Mike sk
cmd: ---DISCONNECTED
cmd:

Advanced Electronic Applications, Inc.
P.O. BOX C·2160 -LYNNWOOD, WA 98036
(206) 77S·7373' TELEX, 152571 AEA INTL

AEA INC., P.O. BOX C·2160, LYNNWOOD, WI. 9803&

OK AEA, send pllcht information to:

Name Date i
Stree t _

City, Stale -----i
Zip Callmeat _

It 's easy to get going. You probably a lready have the radio, and the computer or term inal. You'll need tooperate your computer
In RS232C mode using " comm unications terminal " software that is free or cheap. We can usually furnish Information on what
to use for popular computers. The rest of the software is resident in the PKT·1 (you will need to buy a PKT·1) . And you need a MIC
connec to r 10 connecl to the (furn ished) radio cable you 'll plug into your radio MIC Jac k. And "BRAAP," YOU're on the air with
" Packet Racket. "

vcure likely aware of Packet Radio a lready. If not, read WB4GXD's r-- - - - - ---- - - - ----------,
three exce llent tutoria l art icles in the Sept. and Oc t. '83 and Jan. '84 is­
sues of 73. Clip the coupon below, and we'll send artic les, a reading
bi bliog raphy, product literature on our PKT·1 Packet Controller, an­
swers to commonly asked questions about packet radio, nets o f pack.
et c lubs in your area, samp le packet newsletters from the ARRL and
cl ubs, AEA dealer locations, packet videotape and aud io cassette
loan info , voice net Info on H FNHF where you can listen and ask ques­
nons. a blew-by-blow desc ription o f how easy It is to get started, a free
AEA Packet Lapel Button , AND WE'LL PUT YOU ON OUR PACKET
MAIL LIST to ensure you ' ll get further mailingS!! !

J See yo ur favorite AEA dealer, c lip and send the coupon, or call John
~ Gates , N7BTI (the AEA Packetman) at (206) 775-7373.

Standardized -your station can talk to any other packet station.
Popular-fast growth over the last year to about 2000 stations in the U.S.
Multi-irequency-10.147, 14.103, 145.632, Oscar 10, 145.01 (and other loca l 2M frequencies) are being used now.
Public Service-traff ic handli ng, search and rescue, publ ic events, emergency service .
Multimode - convent ional rad io , meteor scatter, but no EMElmoonbounce yet (will you be first ?).
Simple-you con trol t he PKT·1 by typ ing 5-6 si mple one- to four-letter com mand words on the terminal o r com puter. Several o f

them are shown in the above mon itor screen sim ulallon, which shows a con nect vl a d ig ipeaters, and an Interchange between
two stations.

AEA Packet Breakthrough!
II Because:

~
D You want 10 recreate the thrill o f you r first ham con tact!

You'd like 10 learn something newt
You wentto send error-tree messages on HFIVHFISatellite In spite of

~
a RM!

Frequenc y In use? No problem!! Jum p right in and transmit !!
No VHF line-ol·sight path to Joe? Again, no problem! Dig ipeat through

&
other station s 10 Joe!

Joe's not there? Store a message at his station!
RTTY is too slow? " Packet away" at up 10 1200 baud or more.

lin Packet Radio , your slat ion is a radio, a computer terminal , and aQ TNC (Terminal Node Controller, hopefully the AEA PKT-1). You type

~
and th e TNC sends short bursts (packets) of two-tone modulation
called AFSK. The other station decodes them and displays them onl. his monitor screen . He then sends to you .

tJ There is a 101of activi ty-local clubs, voice nets , mailboxes/bulletin

~
boards, links between bands, long range (digi)repeaters and chained
digipeaters, voice nets, search/rescue and emergency work, news lel-

~
ters. satelllie co m municat ions, techni cal development of new equip­
ment and soft ware, et c . 220 MHz will be very important to packet ra-
dio. Help us populate it and " Save the Band" ! ! We need your help and
participation .

~ Packet radio is:

/.

~ So You Want To Try
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Albany, ;'Itew Yon.
UPSTATE xsw YORK

K.......oo<I. 100M . T ....-T.., . 1\ooId<-a.
c..h<raft. ........... 1I...un. AkRL. Ill '
C...... BarW. Mr) . MiralII!" anrI .-l
"'l"'~. 5..ninlt tho .ma coonmu·
nIt)' III~ 19-12 Adi.......tado~
I"".• HIlI I e-lnJ A.--... Albanv :\'\'

12205.~ lone mil~ .. '''"'' of Sonh·
" ")' ...it 2W}.

Columbus on

Tho- rdi.b1e ham ",0,... ,...,.,.. ing ~F: . Full
li"" of [COM &: Ken wood . Y""", liT . ,
Duke. D.h• • , a.!<W~r;.. , Curti.

& T•.., ~... I............ lI ustl ..... T..lnl
Hy-Coin prodllCt5. M i r.~ .m~. , A..tron
P.S. , Alpha Ddta proIO<'Iors. ARk !. to:
k anl,"""" inn 'ucIion aids. Whistl~,

,oda, .......on. Fl11lli". of.-. finincs.
TEL _L"OM El«-t.""i<: COmm.... K,.·
.... 175 G_I Rd. (KI. 1111), Utdotoa

MA 01-'60 . ~1'JG4O.

Deny lIrol-l
s...inll tho- ...... uxnm unitl .., ith nro'i
anrl .....l """,~, W~ !II<>d anrl .....
vlor moot major li.--: AEA. A>tron .
A.de-n . 11-&:", . Cu. h<:nlt . lI y.C . in .
H...un. l COlol. K"",.,OO<I, KI .M . La, ·
..... loI i'. il"'. Mosley, buu.... rotors. ,""h1~

and con"""'''rs. BlI!i"",-", hours 9-7 loIon·
doy th"'0lth Thursday. o"d 9 -5 F' iday
and S<ltu 'doy. k ivendell ~:k<1ronka. II
Loodoncl.rry k....d . Derry Nil 030011 :
UIo-5371.

Littleton MA

Th.. bilU(n<! and b..1 h.m "''''~ in 11. ·
Mid..·"" f~..turing K~n"',.,.j . ,01 "Ihr,
'luality p'ud,,' ."t> with wurkinjt (li"l~.Y' ,

Wr ...II only u... ~. Autoori>rd Krn·
wood ...",ft , Uni""rsaI AmaWu' Radio.
1"". , 1:&80 Aida Dr.• R~ (e.
1o....1rooo10 11 4J06!I. 866-4267,

s.-w Castk DE

R.... WB7BYZ h"" It.. lul/t"'t ,b. ..k of a m­
olftl .~r in lbr lnt""",o.mtain W{!« . rod

1Iw """ pri<= Call "'" lor all your ham
"..".. Be. lmtributinc. 18 So. 5t.1l"".
r_ ID 1l3283. 85Ulfl3O.

San Jl.l"Oe CA
Bay a,.,.', ......'M .m.l...... r. dio ito....

N...... &: <t><d ama''''' ro.tln ..I... & !ie"
~l", . We fea lure Kenwood , ICOM ,
Azdton, Ya.." , Ten.T~. Sanl",,' II< many
mo Sho...." R. di" , I""" 177510 S. Win-
d te. BI,d. , Campholl C A !/SOOS.
371).6665.

Culver City CA
J.....~ :Jl1l9~B1~d. ,

CuI_ (.II}' CA 00'l30. .}1IIl-/j(JOO. Trade<
463-1886 San Diell'o. 8Z7·5732 (R..", NV).

Fontana CA
e-.~ Ii.... ICO M. n.nT...... T .....

Too. Mirage. Cubic. lunar . "".. .woo
...." ....... produ<.1J. lor hobby'tIl.. IK'bn>­
<U.n, ..~ _ .\too C1I •.tio. lao:d­
m<>l>ile.F_ fJo<traooio:lI, M2!I SOma
" >e., F_ CA V2335. 8U-7110.

Preston In

Factory Aut bor. ..... 0.-.1... 1 , ........
IroM. T....T..,. ro t.: . Lfroa...-..><!. AF..A.
K-..ni<s, s..--, Full Ii... 01 __
_ . Sosaleo t&l in Del aft. 0... mik
off 1·95. DoU...... A loOW' Supply, 11
~f .... Roood. So- (:..do OF: IIm:o.
_mo.

1 = Possible so.meler openings.
• = Check ned h ig her bane!.

G = Good, F= Fa ir, P = Poor.

DEALERS

Your compa ny na me and message can
contain up to 25 words for a.~ little as $150
yearly (prepaid), or $15 per mo nth (pre­
paid quarterly). 1'00 mentio n of mail­
order business or area code permitted.
Director)" text and paym ent must reach us
60 d.II)'$ in advance of publication . For ex­
ample, advertising fo r the October '&5
issue must be in our hands by August 1st .
Mail to 73 Magazine, Pet t'1"borough SH
03458. A1TS: 1'OaOC)' Ciampa.
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_usl $375

Smd for Prirtsl

ror -.on' W...--t""" ..... y..... IotaJ~ ON" eall
fatt«) for okuils.

!ofOSfET POY.'EI A~PLIFIEiS

(~~asBit-oiarsl

Mosn.'T REPEATEl
AMPUFlER."i

...!<x1,,141] ] (2-\I" I"r IkI",alN Amplifl"r)
211 Y."aU" in _ IW WattsolJl

W llo'aJts Ill .. 00 It.'al lll 00f

2 It.'alts Ill.. :J} It.'al lll 00f

:II,odfol ~ tl~ (2-1oI<vr- Jhopt-atl'l" Ampllfll'l"l
2 It.-alts III _ 11)1 ' ''alt. oot

1Wall lfl " IlO Wallll out

Mudt>I U 12 ( t ,-,-Ml't"r Rfolll'all'T Amplifll'r) _
:!.~ Walt.in ~ IOO Waltllout

]() Watt. in .. 70 Waltll out
M"d..151~2 (7O-Cm Rfopl'al"r AmpliflPr)

;!O Watt. ill .. 100 Wal tll our

10 Waltll in.. 411 Wat tll oul

List S2-W

LN S::'5

FALCON
COMMUNICATIONS

THE CES MICRODIALER
• 21 digits per m emory
• 10 number autodial
• 20 digit last nwnber redial
• R eid programm able A NI

Communications Electronics ~daltles.Inc.
P.a. Box 2930. W'utler Pari<. Floridd 32790
Telephone: (305) 645·04 74

Or call toll·free (BOO) 327·9956 eee. 272 (Orders Only Please)

When Bobby Jones
wants to call home,

he pushes one button.

A sew t "EA TURES:
• Al-1ftOflt> fllf'OL.\R~ n-- bpld"~
• AB-1IlOdfo ~INl:T )lolV' l\asP RrJ-" AJnplifll'n
• "flloaJ" Jhopo>al.-r Ampliflt'n (/I(If tl>P add-on twl
• Oprilonal P1~-ln 110'<.'"1·er I'Jl>amplifll'l1I (110I """"Y"ll<'

""",]s a n'fi'i\'f r lll'Pamplifll"rI

Post Office Box 8979
Newport Beach. CA 9 2658
Telephone: (714) 760-3622

AfTER A WSG IN\"~"JGATIO~A~D E\"ALUATJOS , E\'ERE'IT L. GRACEY , mRMER
co-owxea Of MIRAGE oomlUSICATlOSS, liAS JOP.'o'ED FORCES WITH f ALCOS.

AIL-MODE BIPOLAR AMPUI'IERS
.\I,x\PI .~lt:l (2-Ml't<'t Amplifll.'fl

2.'i Waltll in .. 1;;0 + .'atts oul

10 Wattll in _ 00 .-altll Olll

Yo.wt 5121 (2·MrM 1fT .-...rn)
2 It.-at ts in _ 1.1(1 Wat\li 00f

] Wal t in _ 00 \Ilaw out

M,oWIS]!! (2-Ml'f"r Multl·pur,..se Amplifll'1") _
10 waus ill .. I.ill + watts Qut

~ waus ill .. 50 + Walls QUI

\(,Mj..15124 (I¥.-M,'!.", AmplifH'f) _.
~ wens in .. 120 Watts out

10"ails in .. IKlWatl.S oul

Modf'l5t25 (7(1-('. AJnplifll'l")
3 lI'allll in _ 1m IhllS our
I 1I·.u '" _ -l/l Watt.Olll
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• SMART PATCH uses
SIMPLEX BASE STA·
TION F.QUIPMEfIIT. Use
you r ordinary ba ......101 '

li. Hl . SMART PATCH
dot'S Ih i.. lloil h uUI in le r·
f{'ring iloilO Ih O;" nunna:
use of your radio .

WARRANTY?
YES , 180 day~ of Wi\TTan­
ty prc tecucn. You s illlp ly
('an'l go Yo'Tong .
An FCC typt.' eccepted
cou pler is a~'ailabl" for
SMART PATCH.

• Mubilt' (0..- remote haw)
10 phone linl' via Simpll'Jl
ba..... (_ fig I. )

• Mubill' 10 Moo ilf' via in_
ll' rconnecwd bd.... sta,
li"n!> f,lI'" extended renqe,
(~ fig. 2. )

• Telephone line to rnooi ;{'
(u r rO;"l1Ul le baw l.

Placing a call i!> simple .
S<md your eccess code
from yo ur mobde [e xa m ­
ple: ' 73). This briny s up

the Patch and yo u will
h\,01r d iallOllt' tr01nsmillt'd
fro m yo ur base stanon.
Sim-e SMART PATCH is
c hec kinq about once per
second 10 see if you wan t
10 d ia l, a ll you haw to d o
is kt>y your transmitter.
then dial the phone num ­
be r. You wtll fl(N ! hea r
Ilw phone ri ng and SOI1l('­
onp an..wer. SiocE' Ih" en­
hll.ncro co ntrol wstem of
SMART PATCH is con­
s tan lly checking lo se" if
yo u wish to ta lk , you need
to simply key your tra ns ­
mitter and then ta lk .
That's riyht , you <;i mply
kf'Y your tren..m iner 10
in terru pt the phone line .
The base station auto­
malicaUy stops trens rnit ­
ling ...fter you key your
m k . SMART PATCH don
nol require any special
tone equipment to control
your IldS{' station . [t sam ­
ples \ll' ry h ig h frequency
no iM! present at yo ur
receivers discriminator to
deternune if a mobile i..
pre-sent. No words o r sylla­
bin are ever Iosl.

SMART PATCH
Is All You Need
To Automatically
Patch Your Base
Station To Your
Phone Line.
Uw SMART PATCH fo r:

How To Use
SMART PATCH

•

c-•--

--

_.
-.

• •
1-

• Without 010 expensive
r t'pt'iller.

• Usi ng any FM I ran(· t' i ~,t'r

a s d haw SI01lioo .
• Tht' secret is a SIMPLEX

aeroperch . Thl' SMART
PATCH.

SMART PATCH
Is Easy To InstaU
To i~ldll SMART PATCH.
cono<>el Ih t' moh ic:..k>rro
co m polPT slyit' ribtMHI ca ble
It> mil.' a udin . rec-eive r
d iM"rimina tor, ?n, and
power- A modular ph urlt'
cord is pro vided lor co n­
necnon 10 yoor phone svs­
I..m . Sound 'tirnpll'? ...
IT IS!

• The patch should have
standard features a t
no exrre ("O!;I . These
should indudl' progra m­
mable toll f PSl ncl (d ip
'!ov.i lch esl , 1011(> o r TOla ry

d ia ling, prcqrernmable
pouch and a ctivil y
umers, and front panel
Indica tors of channel a nd
parch s ta tus.

O NLY SMART PATCH
HAS ALL OF THE
ABOVE.

Now Mobile
Operators Can
Enjoy An
Affordable
Personal Phone
Patch•••

What To
Look For In A
Phone Patch
ThO? best " Ia y 10 dt"Cide
\I.'hal palCh i'!o right for you
;'!o to f irst dt>c ld<- ....hal a
pa tch should do. A jMtch
s huu ld;

• G ivE.' complete control to
the mo b ile , a l10lli ing full
break in opera tio n .

• Not intm",U" wllh the
normal operation of your
bast> Malion. II ..hould
nor lequirE' you 10 con­
eect and d io;connt'ct cab­
It''!> (o r flip s\I,:itchl"S!)

eve ry time you wish 10

use your ra dio as a no r­
mal base station .

• Not depend un volume or
squelch sellings o f your
radio. II should work the
same reqardless of what
you do wtth these con­
trols .

• You should be able 10
hear your bast' s ta tiof'l
speaker ..:illt the patcb
inslal1<."d . Rt'ffil"mb<>r. you
have a ba_ s fa l ion be­
cause th ere a re m obiles.
ONE O F THEM MIGHT
NEED HEtP.

•

Communications Electronics Specialties. Inc.
P.O . Box 2930. \l,'intl'r Park , Florida 3 2790
Tek>phun.. : (305 1 &45-M74 0 .. caD toll-free (800)327-9956



II cases
powe~

2-meter and 440 MHz operating
frequencies.

Also, tone encode and encode/
decode capability is programmable
from the front panel, using an optional
plug-in board.

So when you need a lot of power
in a compact mobile radio. discover
'raesu's FT-LDRH and FT-LWRH
There's nothing else like them on
the road.

Yaesu Elecbonics Corporation
6851 'N!.lthall Wry. Paramount CA 90723
(213) 633-4007
Yaesu Cincinnati Service Center
9070 Gold Park Drive. Hamilton. OH 45011
(513) 874-3100
Prices MId spec:ificlitionS subject w clwlge
without not:il:e.

transmit and receive in true tele­
phone style.

O nce installed. you'll find the
FT-LDRH and the FT-LWRH equally
simple to operate. Just tum the rig
on. dial up a frequency. select offset or
duplex split. and you're on the air

Each rig gives you '0 memories
for storing your favorite frequencies.
Dual VFO capability. A clean, unclut­
tered LCD display br easy readout
Push-button jumps throogh the band
in 1MHz steps. Band scanning with
programmable upper and lower limits.
And priority channel operation.

'Klu don't even have to take your
eyes off the road to determine your
operating frequency and memory
channel. An optional voice synthesizer
announces them both at the push
of a button on the microphone. The
FT-LUJRH announces both your

•
esentlng two 5

for a lot ofmobile
'R:>u '.'.'Orlt find a 45-watt 2-meter
FM mobile rig that's built smaller than
the Yaesu FT-LDRH.

N or w ill you find a dual-band FM
mobile that offers the crosstand
full-duplex capabi lity found in the
25-watt 'aesu FT-LWRH.

It shouldn't be surprising. \Neve
been coming up with a lot of inner
vative concepts lately

The FT-mRH measures just
2 x 6 x7 inches. Conveniently fining
its high-power punch into many
small spaces of your car. Places where
other 45-watt mobiles just won't fit.

The FT-2AORH issmall too.
Smaller than other dual-banders. But
with one big difference: a "DUP'
button. Push it. and you're operating
full duplex. 2 meters on oneVFO.
440 MHz on the other Each at 2S
watts. So }"OU can simultaneously

I



Kenwood's TR·2600A and TR-3600A feature DeS (Digital Code
Squelch), a new signalling concept developed by Kenwood. DCS
allows each station to have its own "private call" code or to respond
to a "group call" or "common call" code. There are 100,000 different
DeS combinations possible.

- Simple to operate
Functional design is ' user friendly"
Built-in 16-key autopatch encoder,
TX STOP switch. REVerse switch.
KEYboard LOCK switch. high effi­
ciency speaker.

• Large LCD
Easy to read in direct sunlight or in
the dark with convenient dial light
that also illuminates the top panel
S-meter.

- Extended frequency coverage
Allows operation on most MARS
and CAP frequencies. Receive
frequency range is 140-160 MHz;
transmit capability is 142-149 MHz.
(lR-3600A covers 440·4 50 MHz).

- Programmable scan
Channel scan or band
scan. search for open
or busy channels.

• SUDE-LOC battery
case

-10 Channels
10 memories, one for
non-standard repeater
offsets.

- 2.5 watts high power,
350 mW low
TA-3600A has 1.5 watts
high or 300 mW low.

The Kenwood TR-2600A and the
TR-3600A pack "big rig ~ features
into the palm of your hand. It's
really a "handy handfull"!

Optional accessories:
• TU-358 bUl11 in programmable

sub-tone encoder
- ST·2 base stand
- M5-1 mobile stand
- P8-26 Ni-Cd battery
- DC·26 DC-DC converter
• HMC·1 headset with VOX
• SMC-30 speaker microphone
• LH-3 deluxe leather case
- SC-9 soft case with belt hook
• 8T-3 AA manganese/alkaline

battery case
- EB-3 external C manganese/

alkaline battery case
- RA-3 telescoping antenna
- RA·5 2-m/ l O-cm telescoping

antenna
• CD-lO call sign display
- BH-2A belt hook

More TR-2600A and TR-3600A infor ­
mation is available from authorized
Kenwood dealers.

•••

K~NWOOD
rR·26OOA shOwn TR·36OOA IS ava~able tor 10 em ooerafoon.
COmpIere setVlC~ manuals a'~ available toral rno· Kenwood fnIfl$CE'!VetS and mGsr eccesscoes.
SpeohcarK)(l$ and Dnces lIIrt SUbject ro Cf\,ft>(ll! Wl/tloIA no/ICe 01 ob\tglIIrlOll

TRIO·KENWOOD COMMUNICATIONS
1111 West Walnut Street
Compton. Cahlomia 90220


	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100

