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ICOM Dual Band Mobile & Handhel,

Kin_ K71M ;;

Dual Band RacflOS from ICOMI
Double your operating pleasure with learn's new dual
band IC·3210 mobile and IC·32AT handheld FM trans
ceivers. Each unit incorporates a wealth of special
features and options designed to move you into the fore
front of today's expanded 2-meter and 440MHz activity.
learn dual banders : the FM enthusiasts dream r igs!

Wideband Coverage. Both the IC·3210 and
IC-32AT receive 138 to 174MHz including all NOAA
weather channels . transmit 140 to 150MHz including
MARS/CAP, and operate 440 to 450MHz. Tota!
coverage of today's hottest FM action!

Full Duplex O~ration. Simultaneously transmit
on one band while receiving on the other for incom
parable dual band autopatch ing!

20 Memories. Store any combination of standard or
odd repeater offsets and subaudible tones.

Powerful! The IC-3210 delivers 25 watts output on
both bands. The IC·32AT is five watts output on both
bands. Selectable low power for local use on both units.

Programmable Band and Memary Scan into
Includes easy lockout and recall of vanous memones.
Exceptional flexibility!

Repeater Input Manitor Button. Opens the
SQuelch and checks Tx offset simultaneously.

Priority Watch. Monitor any channel for calls
whilecontinuingoperationon another frequency.

Oational Beeper. Monitors for calls with your
sUDaudible tone, then gives alert ing beeps.

Double Your Bands with loom's dual band
IC·32AT handheldandIC·321O mobile,anddouble
your operating pleasure on z-meters and 440MHz.

o
ICOM
First in Communications
CQI.l AlroErca."- 2300-116fl Ave N.E.,1leIeYue, WA~ CultOll*~ Hollill (206) 454-1'&19
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NO OTHER FULL DUPLEX PATCH OR
REPEATER CONTROLLER GIVES YOU

SO MUCH FOR SO LITTLE
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Most people are within radio range 01
:heir base station 90% of the t ime.
Why not install an 8200 and enjoy your
ow n pr ivate full duplex mobi le
:elephone system? Only 3
::onnections are required. The 8200
orovid es both full duplex and half
fuplex operation .

' lnquire about Private Patch V for
simplex operation . Operates in
anhanc ed sampling or VO X
nodes...user selectable.)

FULL DUPLEX AUTOPATCH
USING DUAL BAND
RADIOS...

~DVANCED AUTOPATCH
'EATURES...

The 8200 incorporates many features
which are simply not avai lable in any
ather product. For example...

?::!~,!!",Jl""!!b"L1\ll1~ ioIJl"" The
3200 wilt store (in non-volatile memory)
~o phone numbers which can be dialad
with abbreviated two digit key codes.
The auto dialer is programmable over
:he air or with the built-in keyboard.

. . Redialing the last
'lumber called is reduced to a single
::I igit (plus access code).

~ Operates call waiting etc.
Simply prasa " three times. Only CSI
has it.

Cali progress Tj)ne ~ection ; Busy
signals and second dial tones are
::I etected and cause automatic
::I isconnect. Ample time is allowed for
::I ialing second dial tones when
required.

w I ' One to four
::I igit sequences can be restricted. For
example, you could lock out 0, 1, 976
and 911. Additionally, d igit counting
will prevent dialing more than 10 digits.
A. separate 2 to 6 digit toll override
.::ode allows making toll calls when
desired. Re-arm is automatic.

Dial Access Bemol!LBase: The 8200
can be accessed and controlled from
any telephone. Call up and drop into
;he system from your desk phone at
unch hour!

""",:<l£<lLJ: ,,!lilllj;' Ordinary
calls can be rece ived using ringout
(reverse patch) and mobiles can be
selectively called using regenerated
DlMf'.

OptjonaL...Atil access cod..u..:. This
option will allow up to 50 separate
(remotely programmable) 1 to 6 digit
access codes. A call can only be
disconnected with the code that
init iated the call. Thus eliminating
sabotage disconnects.

AN ADVANCED REPEATER
CONTROLLER ..•

The 8200 is a powerful repeater
building block and is perfect for all
private and club systems.

The 8200 conta ins ev eryt hing
necessary to convert any receiver and
transmitter into a powerlul repeater.
Only one connection to the receiver
and two to the transmitter are required.

Men u style p rog ramming is
accomplished with the built in keyboard
and display. The user can select a 3
digit repeater up/down code , CW 10
message, CW 10 interval. hang time,
activity timer time, and you can even
select any Morse cha racte r as a
cou rtesy beepl!

An optional plug-in CTCSS board
converts the 8200 to pr ivate use. The
incoming CTCSS is filtered out and
replaced with fully regenrated tone. 32
tones are dip switch selectable.

STANDARD FEATURES...

• line in use detection
• 90 number auto dialer
• Redial
• Hookflash
• User programmable CW 10
• Regenerated tonelpulse dialing
• Selectable act ivity, timeout and hang

time timers
·3 digit repeater on/off code
• T'NO remotely programmable 1-6 digit

autopatch connect codes . (Regular
and Toll Override)

• Powerlultoli protection
• Remotely controllable relay (relay

optional)
• Ringout (reverse patch)
• Busy channel ringout inhibit
• Ring counting
• Auto answer
• Telephone remote base
• DTMF-DTMF selective calling
• Courtesy beep (any Morse character)
• Automatic busy signal and dial tone

disconnect
• MOV lightning protectors
• Non-volatile memory
And MUCH more!

CONNECT SYSTEMS INC.
2064 Eastman Ave. #11 3

Ventura, CA 93003
Phone (805) 642-7184

FAX (805) 642-7271
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Number 1 on your Feedback card

WELCOME NEWCOMERS
Getting Out

HTs are designed to be used on
the go, so get out there and have
fun . Bring yours along when
camping , hiking , walking, or even
shopping . And of course , what
ham would be caught dead at a
hamfest without his trusty walkie?

... Michael Jay Geier KB1UM

keep the conversations flowing
smoothly and promote accep
tance and friendliness toward new
users.

VHF Very High Frequency. The VHF spectrum ranges from 30 to
300 MHz. Amateur VHF bands are the 6 meter band (50--54 MHz),
the 2 meter (144-148 MHz), and the 1114 meter (220-225 MHz)
bands.

RF energy Radio frequency energy. The radio wave spectrum
begins at 20,000 Hz (cycles per second) and extends to beyond
300 billion Hz.

Rubber duck A flexible rubber-encased antenna with internal heli
cally wound wire.

Simplex Receive and transmit on the same frequency.

UHF Ultra High Frequency. The UHF spectrum ranges from 300 to
3000 MHz. Amateur UHF bands are the 70cm (420-450 MHz),
33cm (902-928 MHz), and 23cm (1240-1300 MHz). 23cm is often
considered a microwave band.

Offset The difference between the transmit and receive frequen
cies, also known as the shift.

Quieting The degree to which a received FMsignal overcomes the
background noise. A full quletinq signal is the best possible signal.

Repeater Automated station which simultaneously retransmits
signals on a frequency different from the frequency on which they
were received.

Digital memories Storage registers in HTs, used to hold frequen
cies and other operating data, such as offset.

DTMF Dual Tone Mutn Frequency. The generic term for the tones
produced by a Touch-Tone" phone. Used for autopatch and re
peater control.

FM Frequency modulation. Nearly all watkies, repeaters, and mo
bile rigs are FM. An FM receiver isn't sensitive to amplitude varia
tions caused by impulse-type noise or fading signals.

Frequency pair The transmit and receive frequencies used by a
repeater.

Helically wound Wound in a spiral shape, like the wire in a rubber
duck antenna.

CTCSS Continuous Tone Coded Squelch System. PL"' , " private
line," is Motorola's trademark for CTCSS. Some repeaters use
these tones to avoid reception and retransmission of unwanted
signals.

CQ ("Seek-you") A CW abbreviation meaning " calli ng any
station."

Glossary
ARRL The American Radio Relay League.

Autopatch A repeater function that permits connection to the
landline telephone network.

Band plan A gentlemen's agreement regarding usage of frequen
cies within the band.

impossible 10 know the originating
station's strength into the re
peater because you are listening
to the retransmitted signal. A re
port of " full quieting" means you
are coming through with no back
ground hiss, while one of " 70 per
cent quieting" means your signal
into the repeater is scratchy.

Because only one station can
use the repeater at a time, it is
considered very discourteous to
l ie it up with long monologues.
Short , succinct t ransmiss ions

range of the repeater, as long as it
can reach the big station.

Who operates repeaters? Some
are owned by individuals , but
most are run by ham clubs. There
are few areas in the United States
without at least one repeater, and
most towns have several. The
ARRL publishes a directory listing
them all in a thick little book .

Since a repeater transmits and
receives at the same time, it must,
of course, use different frequen
cies for the two functions or it
would receive its own signal and
quiCkly go to feedback heaven.
The difference between the trans
mit and receive frequencies is
called the offset or shift. Most re
peaters on the 2 meter band use a
600 kilohertz offset , while those
on the UHF bands use a 5 mega
hertz offset. On the 1114 meter
(220-225 MHz) band, the offset is
1600 kHz (1 .6 MHz).

The transmit frequency may be
higher or lower than the receive
frequency. A band plan specifies
frequen cy pairs, and few re
peaters deviate from it. The HT, of
course, transmits and receives on
the same frequencies, but in re
verse. Thus the handheld's trans
mit frequency is the same as the
repeater's receive frequency, and
vice versa.

Some repeaters provide func
tions beyond simple retransmis
sion. One of the most popular ex
tras is the autopatch, which allows
connection to the landline tele
phone network. With it, you can
make phone calls from any walkie
equipped with a DTMF pad. Ob
servation of the rule prohibiting
business-oriented transmissions
is especially important when us
ing the autopatch . Other functions
include voice-synthesized l ime,
date , and signat reports, and even
the ability to link multiple re
peaters into a network permilling
communication over hundreds of
miles. Imagine using your hand
held to talk with someone three
states away while you walk down
the street!

Walkies!
Have you ever met a ham who

didn't own a hand-held transceiv
er? Idoubt it. These radios, known
as HTs, handie talkies, walkies,
handhelds, squawk boxes, and
goodness knows what else, are
among the most popular play
things in the amateur radio hobby.
They permit us to enjoy radio from
any location. Thanks to repeaters
(see below), a t iny walkie can
provide communications over
great distances, ranging from ten
to several hundred miles! Above
all, HTs are just plain fun.

Basics

Almost universally, walkies are
FM rigs, with the clear, crisp audio
associated with that form of modu
lation. They operate in the VHF
and/or UHF bands, the 2 meter
VHF band being the most popular.
Their transmitters put out be 
tween 1 and 5 walls of RF energy,
which may not sound like much
but is very effective for local use,
especially in conjunction with re
peaters.

The typ ica l HT has digital
memories which store frequen
cies and other operating parame
ters, making operation easy. It
has a rechargeable battery good
for a few hours of use after each
charge. It comes with a "rubber
duck , " which is a helically
wound , rubber-encased, flexible
antenna. It is fairly small, so you
can clip it to your belt or even drop
it in your pocket. It has a DTMF
Touch-Tone" pad which permits
you to send tones over the air for
telephone autopatch or other
control applications. II may in
clude a subaudible tone or CTC
S5 encoder, enabling access to
repeaters which require it .

Psst . . . Pass it On

The keytotne HTs' popularity is
the proliferation of repeate rs ,
which are automated stations de
signed to receive the handhelds '
weak signals and retransmit them
with much greater power. These
stations, usually strategically lo-
cated on a hill or tall tower, can Miss Manners
often be heard up to 60 or more Operating through a repeater
miles away. Due to their large, requires etiquette altogether dif-
well-placed antennas, Iheycan re- ferent from that used on the HF
cefve signals from nearly as far. A bands. Instead of calling ca, you
small radio with a simplex (direct say " (your call ) listening. " Sig-
station-to-station) range of only a nal reports are given in terms of
few miles has the power and quieting , ratherthan strength; It's
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18 Yaesu FT-470 2m/70cm HT
Two meters and 70cm in a micro-sized hand-held , KBI UM
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CO's Dastardly Attack on the ARRL
The amateur radio communi ty was shaken to its foundations by

the recent vicious and unprovoked attack by CO Magazine (October
1989) against the ARRL. Tsk.

The CO editorial took The League to task for wasting some
$600,000 or so on their new W1AW hamshack. Worse, instead of
using ham gear, which they probably could have had for free, they
spent top dollar buying comme rcial communications equipment,

What do we have to do, form a committee to stop these polifical
attacks on The League? Obviously the CO editors, motivated by
greed, are trying to destroy our beloved ARRL. As an AAAL member
with a 50-year pin proving beyond any question my total devotion to
this great organization, perhaps I should head such a committee. Do
I hear from any volunteers to start local chapters?

In the meanwhi le I hope you will flood the CO editors with letters
expressing your revulsion and disgust at their sorry, bumbling at
tempt at sowing discord and distrust among true-blue AAAL stal
warts.

Heck, I say that ilThe League's directors don' t think the Kenwood,
ICOM, vaesu and Ten-Tee gear is good enough for their paid com
mercial ham operators to use, I think we should respect their deci
sion. Who would possibly know better than the ARRL and OSTwhat
equipment is best for a top-notch ham station?

How You Can Help
Save Amateur Radio!

Here comes that confounded
Gloom & Doom Wayne Green
again . Sigh. Naw. au contraire, I
cometh with solutions, not prob
lems. Good solutions, too. Maybe
even fun solutions.

I' ve always remembered the
sign on the Director's door at a
research institute where 1studied
forty years ago. It said, " Bring me
solutions, not problems. " Chap
named L. Ron Hubbard-maybe
you've read about him-made bil
lions . It's a good concept.

Alas, before we plunge into the
solutions, I should at least give
some hints as to the problems.
The bottom line problem is that
we've had pitiful little growth in the
last 25 years and, so far, no visible
prospects for much more. We're
watching our fellow old timers run
ning our ham clubs and tottering
around with their walkers at ham
tests, mullering to themselves.

I've heard all the rationaliza
tions (which I'm sure you passion
ately believe) for why we aren't

attracting youngsters any more .
It's the code. Kids have too many
other interests today. They're too
lazy. They're all into computers.
Yep, all those things are true, but
they're just excuses, they're really
not the main problem.

W6NKE, in a letter in the OCWA
Journal, said it. If we want to at
tract youngsters (or anyone, for
that matter), hamming has to be
fun, One only has to listen to the
bands today to realize that operat
ing isn't much fun anymore, Be
tween DX pileups, where we have
massive proof that intentional in
terference is alive and well, DX
jamming, net jamming, repeater
jamming and language which
wouldn't even have been consid
ered possible 25 years ago, if you
want to interest someone in ama
teur radio you'd better not let them
listen to our bands.

It won't be easy, but I believe we
can fix the mess we've allowed to
happen. As a mailer of fact, il'll be
fun fiXing it. I think we can clean it
all up-yes, even the DX pileups.

Okay, let's suppose we're actu-

ally able to clean up the garbage
on our bands. Then where are
we? Then we're left with the same
old banal signal report contacts
which have been amateur radio's
quagmire ever since the hobby
started. No, we've not only got to
clean up our garbage, we're going
to have to do it ourselves, without
asking or expecting any help from
the FCC, the ARRL or any other
bureaucrats, and then we're go
ing to have to set about making
ham contacts actually interesting.
Wow, what a concept! I believe we
can do all this-and it'll be fun.
You'll see. Now stop being a cur
mudgeon and see what I'm going
to propose. Yes, I already can
hear the whining arguments that it
won't work. Baloney.

A couple years ago the gullible
were convinced that the Novice
Enhancement program was going
to save amateur radio. Spoilsport
Green said no, it won't. Now it's
the no-code malarky. I don't care
whether you are in favor of a no
code license or not, the present
ARRL proposition is a hoax. It' s a
safe way to be in "favor" of no
code, all the while burning it at the
stake. All the fire and fury will dis
tract the membership from actual
ly thinking, seems to be the theo
ry. Good theory.

As I pointed out in my recent
talk at the Huntsville hamfest, no
code today is a religious matter.
It's something about which you
have no facts, and that you be
lieve in passionately . ThaI's reli
gion and we kilt people who dis
agree with uson religious mailers.
Oddly enough, we don't seem as
anxious to kill people over facts .

The proposed no-code salva
tion for American amateur radio
meets the requirements for being
a duck . It looks like the Canadian
no-code license, smells like it,
walks like it, sounds like it. . .by
golly, it is a duck! The Canadians,
for those of you who have been

rontinued on p. 82
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ED/TEDBY BRYAN HASTINGS N$I B

to the closing down of some illegal
dispatch stations. The problem is
far from licked, though, and the
FCC asks for your help. If you
have any info on the illegal opera
tors' identities, thei r hours ofoper
auon. their locations, addresses
and/or vehicle license numbers,
please send it to the NYC FCC,
201 Yarick Street, New York.
NY,10014.

Court Appeal
to Save
220-222 MHz

The ARRL went to court to
stop the reallocation of the low
er40% of the 1V. m band to com
mercial service, League Counsel
Chris Imlay N3AKD filed the peti
tion to review the FCC reallocation
order, in }oint cooperation with a
second Washington law firm that
specializes in these maners. The
petition demands that the US
Court of Appeals for Washington
DC set aside the reallocation of
220-222 MHz over to Land Mobile
services and then to remand the
matter to the FCC for re-disposi
non. In its fi ling , the League
claims the reallocation action was
arbit ra ry, capricious, and an
abuse of discretion . Case number
89-1602 has been assigned by the
court.

Ham Wins Grammy

Big Thanks

The National Academy of
Recording Artists and Sciences
recently honored Larnell " Stu"
Harris WD4LZC. of Louisville,
Kentucky, for the best male per
formance by a gospel singer. Har
ris received his award at the atst
annual Grammy Awards Cere
mony in Los Angeles.

... to Wesrlink Report , David
Black KS4KCH, and Roy Neal
K60UE , for f urn i s hi n g t h i s
month's news items. Keep your
ham radio-related news items and
photos rolling in to 73 Magazine,
WGE Cente r, Forest Ad " Han
cock NH 03449, Att n: QRX. You
may also submit text as E-Mail to
the Sysop on the the 73 BBS,
(603) 525-4438, 300/1200 baud,
8 data bi ts, no parity, and one
stop bit.
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Mesa resident Gordon West
WB6NOA. This led to a second
City Council meeting. The Costa
Mesa City Anomey fett that the
terms of PRB-1 took precedence
over anything the city might want.
As a result, Costa Mesa agreed
that its current ordinance was not
within federal pre-emption guideli
nes. Heyn, Overbeck and God
dard met with local hams and city
planners to work up an ordinance
acceptable to both.

In mid-August , that proposal
went befo re the City Counci l
which passed it with lillie d iscus
scn.u calls for a maximum anten
na height without variance of sev
en feet , grand fathering of all
ell:isting towers and antennas as
long as they are registered with
the city before May 1990 and ex
cruscn of any antenna weighing
80 pounds or less . The city even
took the unusual step of writing to
each ham living in Costa Mesa de
tailing the new and more liberal
ordinance!

Pirate
Taxi Dispatches

The New York City FCC ctnce
asks the help of area hams to rid
the 10m amateur band of Illegal
taxicab dispatch services .
Hams in the Northeast have been
outraged by the indifference of the
NYC FCC office to th is problem.
The illegals even threatened one
ham's life.

Kevin McKeon, Engineer in
charge of the NYC Field Opera
tions Bureau , inspected many
cabs in May and June, which led

Harrison Indicted
An Oceanside, New Yo rk ham faces a possi ble maximum

sentence of 250 years in jail and 12.5 million dollar fine if
convicted on all 50 co unts of alleged mail fraud. Michaet D. Har
rison WB2PTl was indicted by a Grand Jury of the US District Court
on charges of mai l fraud. The indictment states Harrison placed
futl-paqe ads in amateur radio Journals claiming that the long
defunct Atlas Electronics had joined forces with Uniden to bring out
the very popular HR-2510 10m mobile rig. The ad indicated that
Atlas operated out of a post office box in Lynbrook, NewYork and
offered the transceiver for only $220 . The government says that
Harrison never delivered the promised radios even though he
received a substantial number of prepaid orders, inclUding one for
over $3,000 . On 26 January. Harrison was arrested and charged
with maillraud. He was released alter posting a $25,000 bond. No
trial date has yet been set and prosec utors say that the lull dollar
amount of the alleged swindle may never be known .

no-code license, but it requires an
extremely high level of skill to
obtain.

II the oT! approves the ASGB
Novice proposal, the UK will be
second only to Japan in its liberal
ization of amateur licensing using
rc-coce as an entry point.

PRB·l Wins
in Costa Mesa

Hams In this California city
have something to cheer about:
a new antenna ordinance that
gives them a lot more then they
expected.

For many years, the Costa
Mesa city government told per
mission-seeking hams to put up
whatever system they wanted .
Several years ago, however, the
city suddenly enacted a 30' maxi
mum height ordinance, When the
city decided that it was time to
change the variance requirement ,
Fried Heyn WA6WZO appointed
Art Goddard W6XD to promote a
drive for a less restrictive ordi
nance. Goddard organized a
mass tu rnout 01 hams to a Costa
Mesa City Council meeting that
lasted until 2 a.m. That motion
was passed, and the Council also
enacted a second motion that
held off enforcement 01any anten
na ordinances against hams until
there was one mutually agreed
upon by the City and the resident
amateurs.

Heyn supplied to the Council, in
September '88, PRB-1 material
from attorney Wayne Overbeck
N6NB and an emergency commu
nications news story about Costa

The US House 01 Representa
tives passed and sent on to the
Senate the 1989 federal deficit
reduction bill that includes a
$30 fee for amateur radio licens
es. The Senate is expected to act
quickly on the measure and then
send it along to President George
Bush for his signature. Stay tuned
for a lull report.

Ham License Fees

Have any colo r ham radio
re lated photos-ham clubs,
humorI etc .t Give'em world-wide
exposure in the QRX column, one
01 73's hottest oecanmenrs. Any
reasonable submissions stand a
good chance of appearing here in
the near future. No pol aroids,
please ; we need prints f rom
35mm or better film. Make sure 10
send the m to the attention of
QRX.

Smile lor the Camera!

UK Novice
The Rad io Society of Great

Britain (RSGB) proposed a pair
of new entry level Novice class
licenses for the UK. "Novice B"
would be a code-free certificate
with VHF voice privileges above
30 MHz. Passing a live wpm code
test, to receive the "Novice AU
ticket. adds phone privileges on
160 meters .

If the Brilish Department of
Trade and Industry gives its nod to
the ASGB proposal , the applicant
will have to take a 3O-hour training
course. given by a tm-epcrcveo
inst ructor. The ASGB says this
would replace the Morse code test
as a methOd of assuring the prop
er standards in the British Ama
teur Service . These licensees
would be granted many emission
modes applicable to the bands
and band segments assigned to
the current license class, but at a
maximum power of only five
watts. There would be no mini
mum age to get either ticket and
both would carry a three-year re
newable license term.

The ASGB says this proposal is
based on a survey of its members
up to age 25. They add that a
Novice ticket is needed to help off
set the severe shortage of skilled
electronics technicians and engi
neers in the UK. The UK has a



,
•

_ .=...--

Have you been trawling the bounding main for a new product'! We have just
netted it-the TP·38 microprocessor controlled community repealer panel which
provides the complete interface between the
repealer receiver and transmitter. Scuttle
individual tone ca rds. all 38 ElA standard
CTCSS tones arc included as well as time and hit accumulato rs. programmable
timers, tone translation . and AC power supply at one low price of $595 .00.The $595.00 each
TP-38 is packed like a can of sa rdines with featu res, as a mailer of fact the only $59.95 DTMF module
addit ional option is a DTMF module for $59.95. This modu le a llows complete $149,95 Digital CTCSS mo.
offsite remote control of a ll TP-38 functions. including adding new customers or
deleting poor paying ones, over the repealer receiver channel. with

Other featu res include C MOS circuitry for low power consumption. non-volatile available s
memory to reta in programming if power loss occu rs. immunity to falsing, pro- NoW CTCS
grammable security code and much more. The TP-38 is backed by our legendary Digital
I year warranty and is shipped fre sh daily. Why not set passage for the abundant waters
of Communications Speciali sts and cast your nels for a TP-38 or other fine catch.

IlIII
~COMMUNICAnONS SPECIALISTS, INC.
~• .426 West Taft Avenue • Orange. CA 92665-4296'. local (714) 998-3021 • FAX (714) 974-3420 , m4 I

_ Entire U5.A. 1-800-854-0547
CIRClE 10 0f\I RUDEA SERVICE CAAO



Number " on your FeedbM:k e.rc1

VOXforHTs
VOX circuit for the IC-2A T and other HTs.

by Thomas E. Warfel KA8HML

T hecbmic lCOM2ATisthe " VWbug"
of amateu r rad io : II ' s reasonably

priced, rugged , and re liable . Unfortunately,
there have been no commercial VOX units
for it. This article presents a small, low-pow
er VOX circuit for an ICOM 2AT, or just
about any other handle-talk ie, which you can
build usi ng standa rd surface-mount compo
nents.

C ircu it Overview

To minimize power consampdon , l used a
Texas Instruments T LC I079IC. a quad low
power, low -voltage op amp. Each op amp
forms the core of one of four sub-circuits that
together make up the VOX . O ne acts as a
buffer to reduce the combined load o f the
VOX and rad ioon the microphone . while the
other three form the actual voice-detect!
switching circuit. See Figure I.

IC·I B isolates the microphone from the
rad io. This way , when the transmitter en
gages, it doesn't change the load at the audio
input to the VOX . Note thai C4 acts to re
move the DC bias from the output signal
being fed to the radio. T his is imponant be
cause. while the AC component carries the
audio, it is the DC component (switched by
Q I ) that actually switches the transmitter on
and off.

The remaining th ree op-amps are used only
to detect the presence of speech, not to pass
speech faithfully . The first VOX stage is an
aud io filte r designed to pass frequencies from
about 100 Hz to 800 Hz while providin g a net
ga in of around 50. T his is adequate to amplify
speech while reducing the likel ihood of pick
ing up stray audio noise .

The second VOX stage is little more than a
comparator. When the incoming signal (the
sum of the DC vinual grou nd plus the AC
amplified!filtered audio signal) exceeds the
DC threshold set by RIO, R 12, and R 13 . the
output of IC-ID goes high . This threshold
level , the VOX sensitivity , is adjusted by
potentiometer RI2 and stabilized by C IO.
Not all speech sounds will be loud enough to
exceed the th reshold; maybe o nly twenty per
cent or so will cause triggering .

The third VOX stage is needed to " pro
long" the pulses from the second VO X stage

Figure I . J:J primed circuit boardetch-resist
pattern.

Photo A. How the author mounted the VOX
with switch and battery, Th e "belt clip" is
formed from two press-on cable guides.

so thai the transmiuer stays on, rather than
just pulsing on and off. R16 adjusts how long
the VOX stays o n per triggering . T he ICO M
2AT is keyed by pulling the mic rophone line
lo w through Q I .

COR.'itrncting the Ctrcuu

The IC is a static-sensitive device . so use
a grounded iron if possible . Since the com
ponents a re sma ll and the circuit traces
even sma ll e r . a lo w-watt age iron ge n
c rates mo re tha n enough heat fo r these
purpo ses . Unless it's tempe rature -re g
ulat ed , anyth ing ove r 30 wails is likely

to lift traces off the circuit board.
Most of the challenge of building with su r

face mount components is pulling the devices
where you wan t them. You will need a free
standing magnify ing glass (or some other
kind of hand s-free magnifier), clean tweez
ers, small diameter rosin co re solder. and
thin " unsoldering" copper bra id. Avoid vac
uum-type desoldering tools; they tend 10 suck
up components as well as solder. Taping
down the corners of the ci rcu it board makes
soldering much easier.

Solder the pans directly : don't glue them
down firs t. Tin the copper foil pees. gently
posi tion the component on the board with
your tweezers in o ne hand , and touch the tip
of the iron to the pad with your other hand .
When soldering the IC , use as little heat (and
solder) as possible , and wait at least ten to
twenty seconds between so ldering each pin.
The " D" SOIC (Small Outli ne Integ rated
Ci rcuit) package is smaller than a normal lC ,
so the heat dissipation is less than a normal IC
as well.

A....'i{"mbling the Circui t

Go slow when soldering the pans o n the
board. It takes me about three hours to asscm
ble one board ; allow twice as much time if
you ' re new to surface-mount technique .
Refer to Figure 3 for pans placement.

Follow th is sequence for smooth assembly :

I. Install the two jumpers J I and 12.
2. C I , C12, C I6 (1 00 pF). Make sure C I6

is not bridg ing any adjace nt circui t
traces.

3. C I5 (1 000 pF).
4. C2 , C4 . C6 (0. 1 J.lF).
5. C3.CI3(220 pFJ.
6 . RI (5 .6k) ; R4 , R5 (lOOk); R6 , RI4

(I M ).
7 . Diode D I-usc voltmeter to verify

device polarity!
8 . C5 (10 \IF to 30 \IF). Note that the end

with the while band is toward the center
of the board , not the edge.

9. R2 (l k); R3 (2.2k).
10 . If you haven' t done so yet , take a break!
II. R I5 (I M); C II (.47 J.lF)- white band

points inward ; R IO (2.2 M); R 17 ( lOOk).
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ing out on the vee trace. or if R4 is
shorted out.

3. Assuming that the R4. R5. and C6junction
pad voltage was acceptable. tum potentio
meter R12comp1etely counter-clockwise .
Measure the voltage on IC·I pin 14 rela
tive to ground. It should be at or near 0
volts. If the voltage. however . is at or
near Vee. measure the voltage at pin 13. If
pin 13 is at 0 volts. check R13. R12. and
RI I.

4. Assuming pin 14 checked out. tum RI2
completely counter-clockwise . Check
thc voltage on pin 14 again; if it is now at
Vee. back RI2 clockwise again until the
voltage on pin 14 goes back to zero. Dis
connect the battery . and tack-solder mi
crophone leads between the " to headset
microphone" pad and ground. Lead p0

lar ity is important .
5. Reconnect the battery tojustone snap. and

measure the current as in step 2. It should
now be between 0.3 rnA and 0 .5 mA o

If the current is lower than this. check
to make sure the microphone leads are
correctly connected. and that RI is prop
erly installed.

6. Assuming proper circuit current. fully
connect the battery. With a voltmeter.
measure the voltage on pin 14. If it is
above Veen . quietly tum R12 clockwise
until it goes back to zero.

7. Tap the microphone. With each tap. the
voltage on pin 14 should briefly spike up
to Vee. Ifthere is no change at pin 14. test
with a small amplifier/speaker in series
with a 100 IlF capacitor as follows: Con
nect the capacitor negative lead to circuit
ground . Connect the capacitor positive
lead to one of the amplifier leads. Con
nect the other amplifier lead to IC-I pin
8. Tap the microphone. If you don't hear
any noise from the speaker. there is a
problem with the circuitry for op amp
IC-I C. If you do hear noise. check the
circuitry for op amp IC- ID.

8. Assuming pin 14 is responding correctly.
connect the voltmeter between pin 3 and
ground. Again. tap the microphone.
With each tap. the voltage should spike
up to at least Vee/2. then slowly decay
back to O. If there is no spike. check the
polarity of diode D2.

9. Rotate R16 completely counter-clock
wise. Connect the voltmeter between pin
I of IC-} and ground . Tap the micro
phone. With each tap. the voltage should
briefly spike. Rotate RI 6 completely
clock wise. Tap the microphone. The
voltage should spike. but then stay high
fo r a moment before dropping . If the
voltage at pin I is always high. check to
see if C I2 may be shorting pin 2 to
ground. If the voltage is zero . check to
see if CII and Rl4 are correctly in
stalled.

10. Rotate RI6 completely counter-cloc k
wise. Speak into the microphone. Adjust
R12 so that pin I bounces high when you
speak in a moderately loud voice but does
not go high when you breathe. Once R12
is adjusted. starting speaking continuous-

_.

"I... ,.. ...l...
_iiJ

to one of the snap buttons. but leave
the second terminal unconnected. You
will probably have to rotate the battery
around the fi rst snap to do this. With
a milliam mete r. complete the circuit
be tween the free banery termi nal
and snap-on clip. The circuit should
read between 50 and 100 microamps
(0.05 rnA to 0.1 rnA) . If the current reads
less than this (or even zero) . check
to make sure that the battery is good.
that there is battery voltage between the
V + pad and the ground pad (faulty bat
tery dip). or whether DI is in back
wards. If the current reads much more
than this. see if C 17 is shorting the power
lines. or if C5 and/o r C l l are wired in
backwards.

2. Assuming correct current. fully connect
the battery terminal to the clip. Measure
the voltage between ground and the june
tion of R4 . R5. and C6. It should be
between 3 and 5 volts. If lower. check to
make sure the battery is good. and that
D I and C5 are well-soldered and making
good electrical connections. Also see if
either R5 or C6 are shorting the pad 10
ground. If the voltage is greater than 5
volts. check to see if resistor R6 is short-

PhOfOB. The VOX unit measures only J.2 ~ x J.O ~

xO. 2~.
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12. R16 (2 M potentiometer) .
13. Ie· I . Note that one side of the Ie is

beveled. That s ide should face the
half of the board just completed .

14. RI3 (I M); Ril (lOOk).
15. RI2 (I M potentiometer) .
16. Deflux the board now if you have

flux remover. Don't scrub with a
wire brush. just rinse the board
with solvent.

17. Diode 0 2. Again. be sure of your
polar ity.

18. C 17 (100 pf) . This is probably the
most difficult component to install
without sho rting adjacent traces.

19. Take anothe r break.
20, CIO. C9 (220 pF) ,
21. QJ.
22. R9 (lk) , C7 (O. I IlF).
23. R8 (820k). C8 (470 pF). R7 (10k).

Figure 2. Schematic for the vox unit.

••

If you are assembling this to use with an
(COM 2AT or a similar rig in which the
microphone line doubles as a push-to-talk
(PIT) line. install RI8 (22k). deflux the
board. and go to the testing section.

If you are assembling this to use with a rig
that requires a separate PTT line. do r-oOT
install R 18. Instead . install CI4 (220
pF). ocflux the board. and go to the testing
section.

If you need to drive a relay with this circuit.
install C 14. Connect one side of the relay coil
to the " optional-push-to-talk" pad. the other
to the V+ pad . Con nect a I N914 diode
across the relay coil. as shown in Figure 4 .
Deflux the board .

Circuit Testing

I . Tack-solder a 9V snap-type battery dip
to the board with the positive (red) lead
going to the V+ pad and the negative
(black) lead going 10 thc ground pad.
Connect one termi nal of a 9 volt batte ry
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GaAs FET
PREAMPS

at a fraction ofthe cost
of comparable units!

HELICAL RESONATOR
PREAMPS

Preamps with 3 or 4 section helical
resonators reduce Inl etmod a. ere..•
band Interfer.nce in crrtical applications.
MODEL HRA·,·). $49 vhf. $94 uhf.
' Specify JutIUlg mnge: 141-150. 150-1112.
IU · 174. 213--133, 410450, 450-470.

RECEIVING
CONVERTERS

Low noise converters 10 rec. lY. vhl end
uhl band. on a 10M rec~. 0vX:e
~ kit WIU1 case & BNC ,iad<s. kt with pcb
only , or w/l .... n a case. Qlher "lOdeIs
IMIiIabIB for oIl1Br in/w rarIQBS & a1V.
~ C<t!lJJog for Ct:Nr1pIete bIuIgS.
VHf Input ranges avaH: 136-138.

, .....1046. "'5-1 47, 146-148, 220-222,
222·224; k~ less case 539. k~ w/C8$I
559. w/l n case $89,

UHf Input . ranges .v.i1, .432-.434.
~-431 : k~ less case $49. kit "./CaH
$69. w/l n case $99.

902·928 MHz converts dcJoMllO "22-448
or 430-450 range. Same price as uhf.

LNS-(*) """
IN·L1NE PREAMP 
ONLY $79... $99 _"""",
• GaAs FET Preamp with laalu'es ...,...
10 LNG series. eIcepl eulornalfully
switch.. out of ~ne during tr.rwmlt.
LIM with base 01' rTlCIbis transc!·.... looP
10 25W. Tower rTIOU1ting bradlets ird.
.~ Ulir>g 1WllI" .. 120-175. 11»140, or
~-

LNW-(*)
~.... MINIATURE

.~ GaAsFET
PREAMP

ONLY $2411<". $39 ....1••dlt..l...

• GaAs FET Preamp similar 10 LNG,
exCBp! designed for low cost & emeu
sIll. Only Sl8'W x l-Sln x 314·H.
EIlSlIy mounts in many radios.
' Sp«Iry U>ing range: 1!l--3:i. 3!l--U. $5-1IO.
110-110. 120-150. 150-lOO, 11»110. or 4flO.SOO...

TRANSMITTING
CONVERTERS

XV2 for vhf end XV4 10r uhl . Models 10
convert 10M eeo. (;-N. 1m. etc. to 6M. 2M.
220.432.435. and for atv. l Woutput
Kit only $7 9. PA's up 10 45W available,
Request catalog for comp lete listings.

M().202 FSK DATA MODULATOR k.t
Rtn up 10 1201) baud digital signals
It\"ougtl In! 1m transrrOller with !IA
handshakes. Radio rok oompuIera.
tMmelry ge.-, etc _ $39
DE·202 FSK DEMODULATOR kll. For
~ eod of lrlI S39
9600 SAUD DIGITAL RF UNKS. Lo_
cost pacltet networl<,ng system.
COf'IIisting 01 new MC-96 Modem and
special versions 01 our 220 01" 450 ml-U
FM Transmitters and Receivers. Inter·
face d irectly wil h mosl TNC·s. Fast.
dooe·sw;tched PA's output 15 or 5IJW.
Call for more info on the right system for
your tlpplicationl

AP-3 AUTOPATCH krt. Use with above
lor repeater autopatch. Reverse patch
& phooe Iirle remote 'XlOIroi are std. $79
Ap·2 SIMPLEX AUTO PATCH Tming
Board krt . Use with above lor simplex
operatx:ln usir'Ig a transceiver $39

NEW COR-4 krt. Complete COR and
CWlD an on one board lor easy ece
strueIlOn, CMOS logic lor low power
CQf1SUfl1PtiOrI. Many rww feabBS.
EPROM prograrrmed: spec:ift cal .. $99

~~J'F.'1-..,.• ~

NEW TO-3 SUBAUDIBLE TONE
DECODER ENCODER kil. Adjuslable
for aroy lOne. Designed " peelally for
rep'et. rs, with remote control
aetwateldeactNate pt"(Ms;()ns $24
TO-2 TOUCH.TONE DECODER/CON.
TROLLER kII.. Ful16 c:igils. wiltllOk:8Il
resUiclOl". progo-ammable. Can un 5
Iu iCtions onIoff. Great tor selective cal-
ng. 1001 .. .__ $79

ACCESSORIES
COR--3 REPEATER CONTROLLER kn
F.aturn adjllSlable tail & Iime--ouI
timers, soid-state relay. COl.rtesy beep,
lrod local speaker amplifier $49
CWID kn. [);ode programmed 8n'I ume
in the Iield, adjvslable tone. speed. and
timer, to go wrth COR·3 $59

If you prefer a plain-vanilla or k it
repeater. you couldn't find a
better va lue than our orig inal
REp·100 REPEATER

s-n. me rf n"I:IUes as REp·2OI) blA
WIU1 ~ COIIb......._ Can add
aJfQpaI(:h. dlmf decodel . CTCSS. Bither
now or later. KJ1 only $675. w/l $915.

ONLY 51295!

• Available for the 10M. GM. 2M. 22OMHz. 44OMHz. 902MHz ham bands.
FCC type . cc epted tnO<i&Is also 8IIail8ble lOT vflt ¥Id uhf COfrIfmMCiaJ bands.

• Rugged u cller.nd PA. designed lor continuous <t..Jty.
• Power outpul lS-IfroN (25W option) on 2M or~: 1'SoN on 22OMHz: 1M on
""~ 902MHL

• AcceSSOl1 add-on PA's avaiabIe with power level. up 10 l00W.
• Five court..y beep types. including a pie"",", m.Ab-tone sequence.
• AlITOPATCH; tither open or closed access, 10k.1I restrlet, lIUtO-disconr1l
• Reverse Aulopalch. two types; auto-alS"er or mg lOne onlhe air.
• DTMF CONTROL: OYer "5 Iu ICtiOIlS can be controllld by toueh-tone. $eparale

of.digIl: control (ll)(le lot ead'l fundion. pUs extra "-"digit ownef p8ssword,
• Owner u n inhibit _lIOpaIch or repealer. enabIll either open- or coseo-eccess

lot rej:! _ or lUtopa!Ch. and enabIll toI cab, r.....-se patch, kerdulk liller,
,.., 1IIrm. _ rcvr. and other oplioll$. nct.Jctng two-uy external circuits.

• The cwid message. dImt convnand codes, and owner-specjfied defaoA parame
ters lot 00It and cwid llmlIrS and tones are b\.nled into the eprom 81 !he taclory.

• Ow spaecl and lOne. COU'tesy beep and Iaillimers, and lXlU1esy beep type can
all be chanoed at any time by O"IOOl",pas'wOId--prolectBd dImI commands.

• Many bullt·fn dlagnoltic & testing Iu'lctions USWlg microprocessor.
• Color coded Ied'slndlcat. slalus of aI major IulCtiOl • .
• W.Id.d partitions lor exdler. pa, recefver, and conIroier. PEM nuts for covers.
• 3-112 inch alurTWll,.VTl rack panel. finished in uggshel white and black.
• Auxiliary r. c. lver lnpul lor indeperl(lerrl control or cross linking repealers.
1_ ... ......,. ",,,., _..,.... 100 ""........... 10 __ H._ "f c.talof/ f<K tuIt detaili .

If you always thought a compute r-cont rolled
repeater had to be expensive, LOOK AGAIN! You
could easily spend this much just for a controller.

As always, Hamtronics strives to give superb performance at
modest cost! In this case, a premrum repeater with versatile
computer control, 8utopatch, and many dtmf control features at
less than many charge (or a bare-bones repeatert

We don't skimp on rf modules, eimert Check the features on
A144 Receiver, for Instance. GaAs FET front-end, helical
resonators, sharp crystal l ilters, hysteresis sq uelch.

We completely fe-thought the whole Idea of what a repeater
should be, to give the bes t features at the fowes' cost.

HIGH PERFORMANCE XMTRS &
RCVRS FOR REPEATERS, AF &

DIGITAL LINKS, TELEMETRY, ETC.

INTRODUCING OUR NEW
COMPUTER-CONTROLLED

REP-200 REPEATER

FM EXCITERS: kits
$99. w/l $169. 2W COflIin.
uous duty, TCXO & Ital
oven opIJOI lS availablB.
FCC"".O<COP'od""
coml uhf & hi W:nds.
• TASt tor 10M. 61.4. 2M.

150-17",22OMHz.
• TA451 101" lIW,
• TA901 lot 902·928MHz.
O.~W fW/l ew,o . $1691

• VHF" UHF AMPUFIERS.

FOI' 1m, ssb. /ltV. ()u(pA '" f;~~;~tJ"om 1M 10 lOON. Several mode ls. kits sta"q at $79

FM RECEIVERS: kits $139. w/l$189,
• Rl44fR220 fM RECEIVERS lor 2M.

150-17.. . or 22OMHz. GaA. FET lrtn
end. O.l5uV~I 8oIl1 aystal &
ceramic • 1ilI.... pUs helical
resonator front end for ex~"""""..~..
seleclMIy: >l00dB at t l 2kHz (best
available anywhere l) F1uIIer·prool
hysteresis squelch: ale tracks drift.

• R451 UHf fM RCVR. smoar to."".• R901 902·928MHz FM RCVR.
Tliple·COflVersion. GaAs FET iron! end, l:

• R76 ECONO MY FM RCVR '01' 10M, 6M. 2M. 22OMHz. wlo helical res. 01'
a'c, Kits $129.

• Weathar salemt", a. AM aircraft rcvrs also available.

CIRCLE 5 ON REAOEII 5£IJVICECAJIO



Meadowlake Corporation
PO Box 497
Northport NY 11768

1.2 - by I - wide, draws less than 0.5 rnA , and
is relatively resistant 10 ambient RF. Total
COSI of pans and mounting, excluding the
headset, is around $40. Circuit boards and
pans kits are available through the Carnegie
Mellon Amateur Radio Club. Send an SASE
to Tom Warfel , CMUARC, 4 14 South Craig
St. #176, Pittsburgh PA 1521 3. IIJ

Thomas E. Warfel, licensed as a Novice in the
tate '70s. currently holds an Advanced li
cmse. He graduated cum laude in Electrical
Engineering in /988, and is now in his second
\"ear as a medical student. His address is 120
Ruskin A\·e. , #003, Pittsburgh PA 15213.

Figure 5. Putting it all together. This shows how l wiredmy
VOX to my /COM 2AT so that by throwing me switch in one
direction, I had VOX, center wa.~ off, and the other direction
l-\'l H a momentary PIT.
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Parts Suppliers
Garrett lEU, Inc . Marsha ll lndusiries
3 130 Skyway Dr., #104 in Pittsburgh PA
Santa Maria CA 93455 (412) 788-0441

(805) 922-0594

AugaUAtcoswitCh
(call for local distributor)
1551 Osgood Street
North Andover MA 01845

(SOB) 685-4371

Parts Li st for the 2M VOX
Component Value Suppl ierlPart to Ex" Totat
R2. R9 " Garrett MCR1OJW102 0.14 028
R3 2.21< Garrett MCRl0JW222 0.14 0.14

R' ' .61< Garrett MCRl0JW562 0.14 0,14
R7 10k Garrett MCA1OJW103 0.14 0 .14

R" 22k Garrett MCA10JW223 0 .14 0.14
A4,A5,A1' ,A1 7 "X" GarrettMCR1OJW104 0.14 0.98
R8 8"" GarrettMCA10JW824 0 .14 098
A6.A13.AI4.A15 '" Garrett MCA1OJW105 0.14 098
R" 1Mpot Garrett G4E 105M '.98 198
R" 2Mpol. Garren G4E205M 1.98 ' 98
R" 2,2M Garrett MCAl OJW225 0.1 4 0.1 4
J1.J2 on Garrett MCAl 8JWOOO 0,08 0.16
C1 .C12,C16,C17 100pF Garrett 0805N l01J101 0.28 1,12
C3,C4.C10.C13.C14 220pF Garren 0805N221Jl01 030 t.so
CO 410pF Garrett 0805N411Jl01 030 0.30
ct s 1000pF Garrett 0805N1Q2Jl01 0.35 0.35
C21,C4,C6. C1 O. lIJ-F Garrett 080521041,4500 0.25 1 00
en O.·C7lJF Garrett 1812B414K500 1.25 125
C5 "" Garrett 261M1602336M 188 188
01 2'''''' Garrett MMST3904 0 30 0.30
01.02 1N4148 Garren Rl$4148 0. 15 0.30
oe-, TlCl01910 MarshalIindUSUies 725 725
DP3T ~'''' "ugat Alc:oswIteh

CST-{)23T" 2"
PC board, battefyclip, mounlll"9 case.headset )ack, raoo plugs, 'lOire 12.00

-!---

Conclusion

The final ci rcuit IS roughly

You can usc this same VOX circuit with
other handi-talkies with only minor alter
at ions. Yacsu HTs have the same type of PTf
detections as the ICOM and can work unmod
ifi ed .

Kenwood HTs have a slightly
different means of detect ing a
PTT co ndi tio n with th ei r
e xte rna l microphone . To use
this circuit with a Kenwood HT ,
install VOX component C14 in
stead of R18, and then wire the
" To-radio-push-to-talk" pad In

the Kenwood PIT line (micro
phone jack "ground") and the
, ' to-rad io-microphone-input ",
pad to the radio microphone-in
pu t line . The V OX ci rcui t
ground must then connect to the
exte rnal speaker ac k ground
(and nOI to the external micro
phone jack "ground" conncc
lor ).

Other Rad ios

bit longer than circuit
p ow er wh en the
unit is turned off,
the reby avoiding the

. .. u r" noise. n c rtu-
nately, this would re
qui re around a 220
IJF capacitor, which
is larger than the resr
of the circuit! With a
DP3T switch. you
can instantly quiet the
circuit by draining C5 as soon as you discon
nect power . See Figure 5 for details.

I mounted the entire assembly (VOX,
switch, 9 volt alkaline batte ry . jack for the
HS-IO headset) in a 3.75~ x 1.25~ x 2~ blue
plastic Unibox and added a belt-cl ip. The
circuit itself takes very little space; it's the
battery , wires, switch, and headphone jack
that take up the room.

~._-TO ~""", ••................

--r:l

Figure 3. Parts placement diagram.

Iy . Slowly rotate Rl6 c1ockwise until the
pin 1 stops bouncing and j ust slays high.
Stop speaking and verify that pin 1 goes
low again . The VOX circuit assembly is
now complete.

Installation and Use

There are limes when a hcadsctrP'I'T ar
rangement may be more appropriate than
VOX. I wired my VOX unit with a 3-way
toggle switch. an Augat Alcoswitch CST
023TA . to easi ly switch between the two.
Center is off. one side is momentary PIT,
and the other side is VOX .

I used a DP3T instead of a DPDT-ccmcr
off to avoid keying the transmitter when turn
ing the VOX off. Merely turning off ci rcuit
power essentially turns the microphone off.
This generates e lectrical noise which is
picked up by the VOX as if it were a sound
spoken by a person . As the circuit consumes
so little powe r, the residual charge left on C5
(the despiking capacitor) can easi ly switch
the transmitte r on for a moment. Ideally, one
would solve this problem by using a res istorl
capacitor combination to buffer microphone
power separately from circuit powe r. In this
way microphone power would slay on just a

Figure 4. Connecting a relay /() the VOX
board.
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YAESU ICOM TEN-TEC

FT·757 GX·II

FT·767GX; FT·747GX; FT-736R; Handhelds
for 2M, 220, &440Mhz ; Mobile rigs ;
Dualbande~; and other Yeesu equipment l
accessorie s. Ca ll I

- ...- . , ,.,.. , ,
9~U-;]( -'o L." ,"'v
" L.: "'l .. "".c !-' .. - ...

1C-735
160-10M, General Coverage Receive, Dual VFO
& 12 Memory Channel., aSK, Compact.

teOM has II great tine of equlpment- from HF to
UHF: Mobile and base rigs, receivers - HF to UHF,
handhelds, end accessories. Call us for ICOM.

I f . ". ". -.",,--- ......i.,!!: •
MODEL 562 OMNI V

OTHER TEN·TEC PRODUCTS:
Omnt V HF Transceiver
Model 585 Paragon
Mode l 425 Titan Linear Ampl ifier
Model 420 Hercules Solid Slate HF Amplifier
Model 238 Antenna Tuner

AMERITRON Al·80A

PK·232
Morso, Baudot. ASCII, AMTOR,
Packet. Facsimi~ , & Navte.I

~ AT·300 TUNER

ISOPOLES & M2 ANTENNAS

rf concepts

989CTUNER

, _, • • _ ••0 •

~=~

ACCESSORIES
MFJ ~

METERS KEYERS
TUNERS

ACCESSORIES SWITCHES

NYE VIKING MBV·A

TNC UNITS DUMMY LOADS
ANTENNA BRIDGES

CLOCKS

TELEXlhy-gain
Crank-up towers: 37 -70 '
TH7DXS: 7·al. tribander
TH5 Mk2: s-et fribander
Explorer·14: tribande r
Discoverer: 40 Meter beams
2056AS: s-ei. 20 M. beam
204BAS: 4-el, 20 M. beam
155BAS: s-et 15 M. beam
105BAS: s-et 10 M. beam
18HTS: 80-10 M. vertical
18ATVIWBS: 80-10 M. vertical
V2S: V3S; & V4S
215-DX: 15el.144MHzbeam
7031-0X: 31 el. 432 MHz beam
64BS & 668 S: 6 Meter beams
OSCAR Link Antennas

Complete Inventory. Call lor prices.

ROHN TOWERS:
SELF-SUPPORTING

(6 sq. ft. model)
BX64 64 ft. $499

(10 sq. ft. models)
H8X40 40 ft $289
H6X48 48 ft $374
HBX56 56 ft $489

(18 sq. ft. models)
HOBX40 40 ft. $349
HDBX48 48 ft $464

(Ratings based on 10 ft. boom.)

GUYED TOWER SECTIONS
25G, 45G, 55>3 & accessories

Call for current prices.

New! 7 ft. UPS shippable 25G
sections

FOlD·OV~TOWEBS
Call for current prices.

ALPHA-DELTA
DX-A Sloper $46.95
DX·CC 79.95
DX·DD 65.95

HUSTLER
66TV 80-10 rmr veneer $139.95
56TV 80-10mtrvertical 124.95
G6·1 448 2 mtr base antenna ..,.89.95
G7'144 2 mtr base antenna ..124.95

Com plete mobile system s,

BUTTERNUT
HF6VX Vertical, 80-10M.
HF2V Vertical, 80 & 40M.
RMK II roof mount kit
STR II radial kit
T8R-160. coil kit for 160M
WARC resonators
HF58 Compact beam, 20-10M

CUSHCRAFT
A3S (RFE exclusive ) Tribander
A4S Tribander
RS (10,12,15,17,20)
AP8 (80 . 10 Vertical)
AV5 (80 - 10 Vertical)
4Q-2CD 2-eI40M. beam
A50·5 s-et 6M. beam
617·66 6 Mtr, boomer
ARX-26 Ringo Ranger II
A1 47·11 11-eI146-148MHz
215W6 15-elwideband2M
32-19 ts-er. 2M beam
4218XL 18-e12M Boomer
4246 24·el 432MHz
AOP·1 OSCAR pack
Call for prices on the e.nlirl:: line!

ANTENNAS & TOWERS

KLM
KT34A $409.00
KT34XA 599.00

HF Monoband ers, VHF, UHF, & OSCAR
antennas In Siock,

ASTRON POWER SUPPLIES
RS-4A $ 39.95 RS-7A $ 49.95
RS-20A 88.95 R5-35A 139.95
R5-20M 109.95 AS·3SM 159.95
VS-20M 124.95 VS-35M 174.95

AS-12A $ 69.95
AS-50A 199.95

R5-S0M 219.95
V5-S0M 232.95

VISA Mastercard
Personal checks verified with

Telecheck
Prices subject to change without notice.
Shipping additional except as noted.
Returns subject to 15% reStocking tee,

ORDER TOLL FREE

1-800-233-2482
Shipping info " Technical , Inside Minnesota, & OX

218-765-3254
Telex : 4933032 RFE UI FAX: 218-765-3308

rfenterprises
HCR Box 43

Merrifield, MN 56465

More than a source ......8~
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SA-2060 Delux Antenna Tuner Kit
Heath's tuner matches balanced, unbalanced, and single wire lines trom 1.8 to

30 MHz. Jl switches between antennas and has dual wattmeters for forward and
reverse power. It handles inputs of up to 2000 walls PEP on SSB and 1000
walls on CWo The variable inductor and tums counter allow you to accurately set
the tuner to predetermined values tor trequencies you use, A great kit to build!

S8-1000 Linear Amplifier Kit
A completely seu-conraioec grounded grid linear amplitier that de livers 1000

walls PEP on SSB and 850 walls output on Cw. A broad-band tuned input
circuit to the 3-500Z tube gives you coverage 01160, 80, 40, 20, and 15 meters
PLUS 80% of rated output on MARS and WARC bands, II's easy to build and
easy to operate.

Remember the lamous Heath SB-220? This is its successor and it
develops even more power output.

Heath puts building back into amateur radio! Remember your first QSO? It felt good
didn't it? You'll experience the same feeling when you switch on a piece of equipment
you've built yourself. Order a Heathkit from rte, build it, and see!

HN-31-A
Cantenna Dummy

Load (Kit)

HK·232·A Pack-Kit
All-Mode Data Controller

Seven modes. two port configu ration lor
interchangeable HF or VHF operation, supports all
common baud rates and CW from 5 to 99 wpm.

HK-2t Pocket Packet TNC
The smallest Packet TNC available. A built-in mini

bulletin board: TNC-2 competabluty: and quick, easy
hook-up to your HT or VHF/UHF transceiver

HW-9 Deluxe ORP CW Transceiver
Covers the bottom 250 KHz of 80-15 meters plus 250
KHz of 10 meters. 4 walls out except 3 on 10 meters,

On-line technical assistance: Should
you as a Heath owner ever have questions
about your equipment, you can get
answers from the tech consultants on their
direct line: 616-982-3296.

Order with confidence from rle.

HD-148t Remote Coax Switch (Kit)
Switch up to four antennas remotely. The switch

operates throuyh your coax, eliminating control
cables . II hand les up to 2000 walls PEP from 1.8to

I-----------------~54 MHz. Tower or mast mount the remote switch unit.

HWS-24HT Dual Band
Handheld Transceiver

A greal2 meter and 440 MHz handheld with 20
memory Channels pice 2 programmable "call
channels. It mal' be modilied lor MARS, CAP, or
embassy use. Auto power off, dual VFO, semi- or
crossband full duplex, and more!

HW-24/HW-24H Twin Band
Mobile Transceiver / Repeater

20 memory channels with VHF/UHF operation.
Two intemal VFO's. Repeater function. The HW-24
runs 10 walls ; the HW·24H runs 50 walls.

Make this Christmas a "Heath Ohrlstmas." Heath has great gifts for the amateur and
the entire family. Why not enjoy assembling a Heathkit during the long, cold winter?

Happy Holidays from the gang at rte.
George, Gwen, Mel, Cheryl, Randy, & Ralph
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MFJ.96ZC For a lew extra dollars, the MFJ·
$22985 962C lets you use your beretcct rig

now and have the capacity to a<ld a
1.5 KW PEP linear amplifier tater. Covers 1,8·30 MHz.

You get two husky conlinuously variable capacitors
for maximum power and minimum SWR. And lots of
inductance gives you a wide matching range.

You get MFJ's new peak and average reading
Cross-Needle SWRfWallmeter with a new directional
coupler lor more accurate readings over a wider
frequency range. It reads tcrwansrenected power in
200/50 and 20001500 walt ranges. MeIer lamp uses
12 VDC or 110 VAC with MFJ·1312, $1 2,95.

Has s-cosmcn antenna swi tch and a teflon wound
balun with ceramic feedthru insulators tor balanced
lines. 103/.-.:4'hx14 7/B inches. Add $1 0.00 slh.

MFJ's smallest Versa Tuner
MFJ·901B
$59·'
The MFJ-

901 B is our
smallest 
5x2x6 inches -- (and most atlorcable) 200 wall PEP
tuner -when both space and your budget is limited.
Good lor matching solid state rigs to unees.

1I matches whips, dipoles, vees. random wires,
verticals, beams, balanced and coax lines lrom
1.8-30 MHz. Efficient airwound inductor. 4:1 baiun.

FOR YOUR NEAREST DEALERORTOORDER

800·647·1800
• 1 year uncolM!ilional guarantee . 30 day money
back guarantee (less slh) on orders trom MFJ •
Free cata log · Add $5.00 sih (except as noted)

You can
create an
artificial RF
ground and
eliminate
RF "bites" ,
feedback, TV! and RFI when you let the MFJ-931
resonate a random length 01 wire and turn il into a
tuned counterpoise. The MFJ-931 also lets you
electrical ly place a far away RF ground directry at
your rig .- no mailer how far away it is .. by tuning
out the reactance of your ground connection wire,
8 arefootl1.5 KW Linear Tuner

--"' ~,~.. "" ~ - -•.•.• •: •.
. - ".. ~~"="

The MFJ-949D gives you lower
MFJ·949D SWR than any tuner that uses

514985 two tapped inductors. Why? Because
you get two continuously variable capacitors that
give you infinitely more positions than the limited
number on switched coils.

This gives you the precise control you need 10
get your SWR down to a minimum. Alter all, isn't
that why you need a tuner? Covers 1.8-30 MHz.

You get MFJ's new lighted zcorcr peak and
average reading Cross-Needle SWRfWattmeter,
dummy load, antenna switch, and 4:1 balun - all in
a compact 10x3x7 inch cabinet. Meter lamp uses
12 vac or 110 VAC with MFJ·1312, $12.95.

With MFJ's deluxe 300 watt PEP tuner you get
an MFJ tuner that has earned a reputat ion for being
able to match just about anything ' one that is
highly perfected and has years 01 proven reliability.

MFJ's Mobile Tuner MfJ-945C

1
$8 9 . '
Don't leave

horne without
this mobile

tuner! Have an uninterrupted trip as the MFJ·945C
extends your antenna bandwidth and eliminates the
need to stop, go out and adjust your mobile whip.

You can operate anyWhere in a band and gel low
SWR. You'll get maximum power out of your solid
state or tube rig and it'll run cooler and last longer.

Small 8x2x6 inches uses lillie room. SWR/ Wall·
meter and convenient placement of conlrols make
luning fast and easy while in meuen. 300 watts
PEP output, ethcient anwouoo inductor, 1000 volt
capacitors. Mobi le mount, MFJ-20, $3,00.
1441220 MHz VHF Tuners

MFJ·9Z1 $698S ~ =-:~ -- -
- , "" ,.,. ""MFJ's new VHF -,;;" . . V ~ ,"::,L

tuners cover bolh .t · · ......m ~ . •

2 Meiers and the 220 MHz bands. They handle 300
walls PEP and match a wide range of impedances
lor coax led antennas. SWR/Wallmeler. 8x2'h-.:3 in
MFJ·920, $49.95. No meter. 4V2X2V2X3 inches.

MFJ
MFJ ENTERPRISES, INC.

Box 494 , Miss. State, MS 39762
(601) 323-5869: TELEX: 53 4590 MFJSTKV

MFJ ... making quality afforClable
c rRCLE 86 ON READER SERVICE CARD
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You can operate all
bands anyWhere wi th any
transceiver when you let
the MFJ-16010 tum any random wire rnto a
transmilling antenna, Great for apartment, motel,
camping operation. Install a wire anywhere! Tunes
1.8-30 MHz. 200 watts PEP. Ultra small 2-.:3-.:4 in.

The MFJ·941D isMfJ's Iastest selling
MfJ·941D 300 wall PEP antenna tuner. Why?

51 09as Because it has more features than
tuners cosling much more and it

matches everything conlinuously from 1.8·30 MHz.
II marches dipoles, vees. verticals, mobile whips,

random wires, baraanced and coax lines,
SWRIWaltmeter reads foward/rellected power in

30 and 300 watt ranges. Antenna switch selects 2
coax lines, direct or through tuner, random wire,
balanced line Of tuner bypass. EUicient airwound
inductor gives lower losses and more watts out.
Has 4:1 balun. 1000 V capacitors, 10-.:3-.:7 inches.

MFJ's RanClom Wire Tuner
MfJ.16010 $3985

ere is the inest 3 KW uner money can uy with ro er In uctor, ummy
load, new peak reading meter, antenna switch, balun plus more ... $349.95

rne MFJ·989C is not for everyone. ::iWR and tne widest matching range
However, if you do make the possible from 1.8-30 MHz.

investment you get the finest 3 KW You get a new lighted peak and
PEP tuner money can buy - one thai average reading Cross-Needle
will give you a liletime ot use, one SWRfWattmeter with a new more
that takes the fear out of high power accurate directional coupler.
operation and one that leis you get You get a giant two core balun
your SWR down to absolute minimum. wound with teflon wi re for balanced

The MFJ-989C is a compact 3 KW lines and a e.ccsnon antenna switch
PEP roller inductor tuner wilh a new with extra heavy switch contacts.
peak read ing Cross-Needle SWIVWatt- ns compact 1Ol/u:4'hx15 inch
meter. The roller inductor lets you get abmet tits right into your station.
your SWR down to absolute minimum, You get a 50 ohm 300 wall dummy

Wi th three continuously variable oad tor tuning your exciter, a tilt
comoonents . two massive 6 KV 3 4 stand for easy viewing all(j a 3·digit
capacitors and a high inductance MFJ-989C $ 9 5 turns counter plus a Spinner knob tor
roller induclor - you get precise COfltrol over exact inductance conjrol. Add $10 slh.

MFJ's Deluxe 300 Watt Tuner MFJ's Artificial RF Ground
$7 9 85 MFJ·931

MFJ.986 The new MFJ·986 Oifferential-TTM
"269as 2-knob Tuner uses a different ial

capacitor to make tuning tooproct
and easier than ever. It ends constant re-tuning with
broadball(j coverage and gives you minimum SWR
at only one best setting. Covers 1.8·30 MHz.

The roller inductor lets you tune your SWR down
to absolute minimum. 3-digits turns counter lets you
quickly return to your laverne frequency.

You gef MFJ's new peak and average reading
cross-Needle SWR/Wallmeter with a new directional
coupler for more accurate read ings over a wider
frequency range. It reads forward/reflected power in
200/50 and 2000/500 wall ranges. Meter lamp
uses 12 VOC or 110 VAC with MFJ-1312, $12.95.

A new current balun for balanced lines reduces
ieenre radiation and forces equal currents into
antenna halves that are not perfectly balanced lor a
more concentrated. stronger signal. Add $10 slh.

MFJ's Fastest Selling Tuner



Linda Reneau KA 1UKM. Linda is 73 Maga
zine 's Senior Editor.

High School 's solar racing car
and Amateur Radio Club and a
member of the Board 01Directors
01 me Red Cross. He wilt also
coach an area Babe Ruth base
ball team where he hopes to have
a winning season AND 10 expose
his team to the excitement 01ama
teur radio.

Jim is not the only ham in his
fa m ily . H is la te grandfather
W88WD, his father NV3J, and
his brother N8KIR share and
pass on their enthusiasm lor the
hobby. fJJ

Jim Bail KA 1TGA. Jim is a member of the
73 Magazine advertising sales team.

" Da Schmooze"
Jim Bail KAlTGA is a

ham with many interests
and talents. He was once
an aspiring co llege and
semi-pro baseba ll player .
Before graduating from
coll ege, he travelled to
Germany to open a white
water rafting program for
the AFRC (Armed Forces
Rec reation Command)
and in his spare time was
a mountain climbing guide
in the Bavarian Alps. After
teaching environmetet ed
ucation at an outdoor edu
calion school in Tr inity ,
Texas, he spent a season
as mainsail driver on an
ocean racing yacht.

His first job in the communica
tions field was as "Sky Watch
One," an airborne traffic reporter
lor KTRH newsradio in Houston,
Texas. He then moved to WKBK
radio in Keene, New Hampshire,
where he was News Director and
hosted a talk show where he inter
viewed presidential ca ndidates
during the 1988 ca mpaign . He
has worked for 73 Magazine lor
two years and is now an advertis
ing sales representative.

Jim is a community volunteer
for the Contoocook Valley (NH)

the Civil Air Patrol. One of
her goa ls i s to sta rt a
dream discussion net.

At present, she reads
abo ut two SF book s a
week and is active in as
tronomy . For phys ics ,
she reads Fred Wolf 's
intrigu ing books . She 's
lived in l ouisiana, Missou
ri, New York City, Arizona,
Alaska, Califo rn ia, and
now N e w Ha mpsh ire .
Besides writ ing and edi t
ing. she's worked as a
nurse, firefigh ter, and
bookkeeper, among other
things.

Recently she complet
ed a book, A Manual of
Dream Art/Science. To

the Sky, a book of poetry, was
published in 1984 by Orca Press
in Alask a . Other poem s have
been published in anthologies,
and m an y art ic les on dream
studies have been published in
The Dream Network Bulletin . She
is curr ently working on a new
book , Dreaming for Spiri tual
Growth.

•/

There are no "average " hams!

Nurse, Author, Poet, Ham
linda Reneau KA 1UKM has

been an editor at 73 MagaZine for
two years. Last summer she got
her Novice license and continues
to study lor an upgrade. As an
adolescent , she was an SWl er
and science fiction fan . She be
longed to the Astronomy Club 01
Kansas City , Junior NASA, and

FEEDBACK

Feed back # Title Feedback# Title
In ou r continuing effort to present the best in ama-
teu r radio fea tures and colu mns, we recognize the 1 Welcome Newcomers 15 Homing In
need to go directly to the source-you, the reader. 2 Never Say Die ,. ORP
Art ic l es and columns are ass igned feedbac k 3 ORX 17 Hamsats

numbers, which appear on each a rtic le/colum n and 4 Home-Brew: VOX lor 2AT 18 looking West

are also listed here. Th ese numbers correspond to 5 Ham Profiles
"

Special Events
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73 Review by Michael Jay Geier KBI UM

Number 6 on your FeedblK: k card

F

Yaesu FT-470
2m/70cm HT

Yaesu USA
17210 Edwards Road

Cerritos CA 90701
Tel. (BOO) 999-2070;

(213)404-2700 .
Price Class: 5500

Dual-band fun in an HT only slightly larger than the FT-411 .

Y aesu introduced the firs t cuar- band
walk ie a few years ago . The FT-727R,

though somewhat large and pewer-hunqry,
was an instant success, and many are on the
air today. Recently, min iature dual-banders
have begun to appear, and Yaesu is once
again at the forefront of the technology with
the introduction of the FT-470.

Resembles FT-411

The 144/440 MHz FT-470 is patterned after
the highly successful FT-411 series of single
band wauces. and it's impossible not 10 com
pare the two rigs. The '470 has the same basic
look, a very similar keypad funclion layout.
and a slightly longer and thicker case. It uses
the same batteries, mikes, and most 01 the
other accessories.

Small , Powerful Battery

The battery was the l irst thing I noticed
when I opened the box. It was about lh-inch
shorter than the FNB-l0 which was shipped
with my '411. A glance at the back , however,
revealed that it had the same 7.2-volt, 600
mA-hour capacity . As it turns out , it even uses
the same charger! There is no electrical diller
ence between the two packs. I immediately
ordered one for my '411, and I love it; now the
rig is truly pocket-sized, with no compromise
in performance. II you want to get one, the
battery's model number is FNB-17.

The FT-470 is small as dual-banders go_It's
about one inch longer than the '411. The sup
plied YHA-28 duck is actually longer than tbe
radio! By the way, the duck is uexete and
appears very well made . The rig fits comlort
ably in my hand , and the keys are larger and
easier to press than those on the '411,

Simultaneous Monitoring

The top 01 the radio has lour controls:
squelch (which operates on both bands simul
taneously), volume, balance (concentric with
the volume con trol), and the " dial" knob. The
balance control adjusts the relative volumes
of the two bands. That's right, you can monitor
both bands at once! Also on top are the mike
and earphone jacks and, 01 course, the anten
na connector.
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The Yaesu FT-47Ddual-band HT.

D

Figure 1. The Kaboom Audio Enhancer tor the
FT-411 (June '89) works equally well tor the
FT-47D.

The left side houses the rubber buttons
for the PTT, squelch monitor, and lamp. As
for the '411, the lamp lights the keypad as well

as the LCD. I find this very handy for night
operation.

All other functions are pertormed from the
keypad . In addition to the usual sixteen keys,
there are four more, permitt ing you to do some
commonly-used operations without pressing
the FUNCTION button. This arrangement is es
pec ially nice for the REVERSE function, which
requ ires only one keypress, instead 01the two
used on the '411.

Another improvement is the separation
of the keypad lock and PIT lock into two
keys. Now you can tock the PIT without locking
the pee .

The LCD is large and easy to read .
The numbers and icons are clearer than
the '411's. Both the main band and sub
band are shown , with the main band 's
frequency on th e lell i n large numbers ,
and the subband's on the right, in smaller
numbers.

Yaesu opted for a 51h-digi t display. The half
digit refers to the kHz display. Rather than
a zero or a five, there is just nothing for a
zero, and a small block which shows " SO" for
a five . This is somewhat disconcerting when
entering frequencies from the keypad, be
cause the display looks the same (lor frequen
cies end ing in a zero) before and after you 've
entered the last digit . Actually. the decimat
point only comes on when you finish the entry,
but it's easy to cvercok. Several times I was
unsure whether or not I had entered all the
digits. There seems to be no advantage to this
kind of display.

The FT-470 inc ludes nearly an the features
of the '411. The only thing missing is the vox
circuit, which few of us are likely to use , any
way. Of course, there are new features related
to dual-band operation. The SANO key trans
poses the main and subbands. The sua key
turns the subband on and 011. The ALT key
allows the rig to alternate between bands dur
ing memory scanning.

Memory Functions

The rig has two memory banks, one for each
band . Each bank contains 20 memories, any
of which can hOld odd split s, and the Irequen
cy and status of the included CTCSS encoder!



1215 N. CR 427, Suite 105 • Longwood, FL 32750
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Kenwood Compatability with VCS~2100.

All connections, required for installation
are available at the MIC. connector on most
late model Kenwood Transceivers. Interface
cables are available from 1.5.1.

FEATURES:
• AUTOMATIC SET-UP

Automatically sets the sample window for your
transceiver. No more trial and error.

• TURN-A-ROUND BEEPS
Sends beep to telephone line, and to mobile
indicating it's their turn to talk.

• USER PROGRAMMABLE CW ID
ON ID can be programmed using DfMF. 10
can be programmed to be sent at the beginn
ing, the end, both. or not at all.

• AUTOMATIC BUSY DISCONNECT
Automatically disconnects if the telephone
number dialed is busy.

• HOOK-FLASH
Used to make a second call without
disconnecting and re-connecting. Also can be
used for phone company services which use
Hook-flash.

• CALL WAITING
If a mobile call is attempted and the line is in
use, a beep is sent to the phone line indicating
that the mobile wants to make a call . Then
when the line becomes available, a ring-out is
transmitted to the mobile.

• RING-OUT (REVERSE PATCH)
Can be programmed to ring-out one time, on
each ring, or not at all, when the line rings.

• SINGLE OR MULTI DIGIT CODES
Connect or disconnect codes can be single *
and #, or * and # plus two digits.

• CALL LIMIT TIMER
Can be set for 3, 4, or 5 minutes, or disabled.
Can be programmed to reset with ' .

• MOBILE ACTIVITY TIMER
Causes disconnect if mobile drives out of
range. Can be set to 30, 45, 60, or 90 seconds.

• TOLL RESTRICT
The first digit dialed cannot be a "1" or a "0" .
Rearms after dialing is complete.

• PHONE LINE IN USE INHIBIT
Prevents interrupting a call when the patch
shares the telephone line with a telephone.

• TOLL RESTRICT DEFEAT CODE
A special programmable code allows toll calls.
Also allows access to line, even if line is in use.

• TONE OR PULSE DIALING
Switch programmable for Tone or Pulse dial
ing. Pulse dialing can be used on a tone line.

• HALF DUPLEX MODE
The VCS-2100 can be used as a repeater Inter
connect in this mode.

~~'INTERCONNECT
SPECIALISTS INC.

The Interconnect Specialists Inc. (lSI),
YCS-2100, uses a combination of VOX con
trol from telephone line audio, and sampling
of receiver noise, to achieve the optimum
control method for a simplex interoonnect. No
sampling interruptions occur during normal
conversation. Turn-a-round beeps make
operation very smooth and easy.

VCS-2100
VOX CONTROLLED
SAMPLING
INTERCONNECT

SIMPLEX PATCH
AVAILABLE

The YCS-2100 features the lSI exclusive,
Automatic Setup. This feature eliminates the
trial and error method of sample window
setup. Our Quick Start Set-up procedure gets
the YCS-2100 up and running, without com
plicated programming. The YCS-2100 is
superior to any other interconnect in its price
range. It is a plug-in replacement for the
popular 510SA Smart Patch.

CIRCLE 100 ON REAOER SERVICE CARO



decoder. Two memories in each bank set up
pe r and lower scan limits. Memories may be
locked out Irom scanning, or hidden ent irely .

Each band also has a " call" memory, ac
cessible Irom the CAlL key. This memory is just
like the others, except that it doesn't get
scanned, and you can access it with one key
press. It's especially handy for simplex and
ham fest use. It shares one quirk with the '411:
If you turn the dial on top 01the radio while you
are using the call memory. it transfers the
frequency to the VFO. trashing whatever was
there. The regular memories don't do that.

There are two VFOs lor each band , lor a
total of lour! That's a Iotta VFOs. Of course.
you can never be too rich. too thin , or have too
many VFOs , and in a pinch, you can use them
like extra memories.

As on the FT-411 , memory management is
very ftexibie. Memories can be l ixed or tun 
able, and you can perform vari ous kinds of
scanning and priority operations. But this ra
dio can do all of it on two bands at once! You
can be memory scanning on 2 meters wh ile
band scanning with sequential priority watch
on 440! It may sound confusing, but it's easy
to do. A multitasking microprocessor with the
usual lithium battery backup makes it all pes
sible.

The DTMF pad has a ten-number autodi
aler . The '411 also has this feature, and I have
grown to love it . If you're in walkie range of the
repeater, you'll find yoursetl using it to dial
friends whi le you drive, instead 01 trying to
manually key the autcpatch cedes and phone
number into your mobile rig.

Radio Performance

The receiver and transmitter ope rate well .
The receiver seems considerably more sensi
tive on VHF than the '411's, especially for
public service band scanning. The NOAA
weather channel , which is fair ly weak on my
'411, is full quieting and nearly lull scale on the
'470's LCD S-meter.

There isn't much 440 act ivity here in north
western Vermont , so it is hard to check sensi 
tivity on that band. The local repeater , howev
er, comes in line. The transrmtter sounds crisp
on the air. With the supplied battery, it puts out
2.3 watts on both bands. At 12 volts , you get S
watts. A " low" position cuts the ou tput down
to much less, saving battery power. Interest
ingly, the highllow setting is specific to each
band . For instance, you can be set lor high on
2 meters and low on 440. or any other combi
nation you desire.

The FT-470can operate lull duplex because
it continues to receive on the suebano even
wh ile transmitting on the main band . Hearing
the receiver come to life wh ile you' re transmit
ting is an eerie experience that takes some
getting used to. II you add a connection from
the earphone jack to the mike jack (with appro
priate attenuation, of course), and key the srt.
you 've got an instant crossband repeater! [Ed.
no/e- The author recently became aware of a
crossband repeater function, programmable
from the rig's keypad by turning on the HT
while depressing the RPT key. Tests per
formed at 73 HO. in which f and Jim KA 1TGA
OSOed via the 470 using a 2m HT and 70Cm
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base station, respectively. confirmed the exis
tence of this function. We also confirmed
KB1UM 's claim that the rig is locked in low
power in this mode. (This was likely set since
the high power setting in this mode could lead
to receiver desense.) It also appears that
Michael's suspicion is true that the audio be
tween bands in this mode is acoustically c0u

pled (that is, the audio passes from speaker to
mike). since audio quality is considerably
poorer at the end receivers when signals are
470-repeated. than it is when the end rigs
receive signals directly, and when the 2m HT
received a 2m signal from the 470 via the
W2NSOIR repeater. Look for KB1UM 's mod
for better TXIRX signal coupling in crossband
repeating with the 470 in an upcoming issue of
73 . . ,Bryan NS1BJ

As received Irom Yaesu, the rig only cov
ered 144- 148 MHz. There was no extended
coverage, and nothing in the book abou t how

"Once extended, 2m
receive coverage is
130-180 MHz, and

transmit is 140-150
MHz. UHF coverage is

430-450 MHz. "

to extend n. I tried the reset procedure used on
the'411 . and after about five tries, it worked ! If
you need to extend the receiver, just turn oN
the rig ; hold down both arrow keys ; then turn it
back on. If it still tunes only 144-148, do it
again until it works, Of course, all the frequen
cies in memory will be lost and require re-en
try. Once extended, receive coverage is 130
180 MHz, and transmit is 140-150 MHz . UHF
coverage is 430-450 MHz. I am not aware of
any way to extend it.

Problems

The FT-470 is a very nice radio. It has ad
vanced features and , with its abi lity to monitor
both bands at once, Isuke having two radios in
one small, handy bo x. There are some prob
lems, however, about which you should be
aware. to make your operation as smooth as
possible.

When monitoring both bands at once, the IF
" whoosh" noise Irom the band not being re
ceived leaks in to the audio of the received
signal. It's not nearly as bad as if the squelch
were truly open on both bands, but it is lairly
objectionable.

There are two ways to avoid this. You can
either turn the subband off (which is fine if the
signal you're receiving is on the main band) ,
or you can rotate the balance control toward
the band you want.

By the way, there is no indication on the
display of which band is be ing received! If
you're mon itoring both bands and you get a
ca ll, you must either rotate the dial or turn ott
the subband to see on which band the signal

lies. Otherwise , you may respond on the
wrong band! In future models Yaesu should
consider using a bl inking dot or other icon
next to each frequency to neatly avoid this
kind 01confusion.

On the FT-411, rotation of the dialtemporar
ily disables the battery saver, so that you can
hear channel activity as you pass through the
frequencies or memories. On the '470. that
function was omitted (although the saver dis
ables properly during automated scanning
operations). Thus, you can turn the knob
through all you r memories, or a segment of
the band , and the frequencies will appear va
cant even though they may be bursting with
act ivity! You have to turn the saver 011 to
correct the problem ,

The battery saver also seems to " miss"
sometimes, taking up to ten times as long as it
should to notice a signal. I've seen it wait as
much as ten seconds before opening up on a
signal lhat was there the whole lime. I suspect
that it doesn't wake the rig up long enough lor
the PLL to reliably lock, although that's only a
guess. The receive light wi ll flash on each
saver cycle (SUCh as 0.5 seconds), but the
squelch won't open. Again , the fix is to shut
the saver off .

As on the FT-4" , the receive audio is not
very good. The ' 470 has the same speaker
and grille , and benefits greatly fr om the
Kaboom Audio Enhancer described in my
FT-411 rev iew (73,June 1989). (See Figure 1.)

The audio makes a substantial " pop" when
the squelch opens, which makes it painful
when using an earphone. It's no big deal, how
ever, in normal speaker operation.

As on the '411 , the low battery icon gives
almost no warning at all before the battery
dies. I clocked it at 20 seconds from the time
the icon blinked (during transmit on high pow
er) to total radio shutdown.

The rig has the same annoying keypad
beeper, with its double beeps and tunes, You
can turn it 011 without losing the AUTO POWER

OFF warning beeper.
There 's a rubber plug flush with the right

side 01the rig . Pulling it revea led a hole obvi
ously meant for a coaxial DC power ja ck
(which would be nice to have). Yaesu Current
ly doesn't install this jack on the '470.

Future Fixes

I spoke with Chip Margelli. Vice President 01
Market ing for Yaesu USA. He conlirmed the
company 's awareness of the squelch leak and
battery saver problems, but said that there
were no fixes at this time. He did say, rcwev
er , that when solutions became available.
Yaesu would fix any FT-4705 sent to them.

Conclusio n

All in all, the '470 is a very nice radio. If you
don 't plan on lots of dual-band monitoring,
and are willing to work around the battery
saver, you ' ll probably be very happy with it.
It's small, powerful, and offers more flexibi lity
than you 're ever likely to need! Ell

Michael Geier KB1UM is 73 's troubleshooting
'OAs! Kaboom " columnist. You can reach him
al 7 Simpson Court, S. Burlington VT 05403.
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Hand-helds Regular SALE
IC-2A 2m HT (C1oHO~I) 28900 25911

IC-2AT 2mlTIP (Chff) 31900 279'1
lC"()2ATlHigh POIfLIer." 409.00 349'1
IC-04AT440 (~) 449.00 38~

le-u2AT 2m (ChHt) 329.00 2]9'\

FREE Extra S a" ery! •.•
8p·2] 600ma1l.4Y. " 0 CHARGE

With P\lrchllSe 01 IC·u2AT

HOURS. Mon.thru Fri.9-5:30;Sat 9·3
WATS lines are lot Quoles & Ordering only,
use Regula r line lot other Info & s.mce depl

IC-IIUT 440(CJf-t) 369.00 l WO
IC·2SA 2m HI 41900 369"
IC·2SAT 2m HTITIP 439,00 389"
IC-3SAT 220 HT /TIP 449.00 399'1
IC·4SAT 440 HTITIP 449,00 39911

N,. I IC-2GAI 2m HT/TIP 42900 37gtl
IC-2SA IC4GAT 44OMHI. TIP 449.00 399'1

2 HI
r,.,;,{ ..

m IC-32AT 2m/440 HI 629.00 549"
IC·12AT I. 1.2GHz FM HTITTP (I,.;,t) 413.00 349t1

IC-12GAT I. 12GHl HT/batl/cgr/TIP 52900 469"
/tiTr:T~fl oond h.mdhelds Relular SAlE
.1.-2 5W P£P synth . iIlfcralt HT 525,00 479tl
.1.-20 Synth. airc ralt HT . /VOR 625,00 569tl

AccPHories for a /l ('>:('I'pr micro, Regull r
BP-7 425mah/1l2V Nicad Pak . use BC·35 79.00
BP-S 800mah/8.4V Nicad Pak . use BC·35 ... 79,00
BC-35 Drop in desk chillger for all battenes 79,00
BC-16U Wall chalger for BPUBPB 21 ,25
lC-I I Vlnyt case tOt 01. using BP·3 2050
LC-14 Vinyl case lor 01. uSIOg BP·7/8 1050
lC·02AT leather u se lor 011 models . /Bf"·7/B !).i56
/tccenories fOT IC .md IC-O series Rtlular
BP-2 425mah17.ZV NiCad Pilk · use BC35 49.00
BP-3 h tra Std. 256 mah/B.4V Nlcad Pilk 3950
BP-4 Alkahne battery case 16.00
Bp·5 425mah/ 108V Nicad Pak . use BC35 65,00
CP-I Cig lighter plug/ cord for BP3 or Dlx 13.65
CP-IO Battery secennen cable w/ chp 2250
DC·I DC operation pa~ lor standard models 2450
MB·160 Mobile mtg. bkt lor all HIs 2599
LC-2AT Leather case lor stil lldard models !).i,56
HM·9 Speaker microphone 47.00
HS-IO Boom microphone/ headset 2456

HS-IOSA VOl unll jOt HS·IO & Deluee only 24.56
HS-IOSB srt unlilor HS·I0 24.SO

For other HT Accessories not li sted please CAll
R e("P ;VN S Rel ular SAtE
R-7IA 100kHz to 30MHz receiver $999,00 869' \

RC-II Infrared remote controller.. .. 70,99
Fl-32A 500 Hz CWfilter 69,00
FL-63A 250 HI CW 1IIIer (lst IF) .. . .. 59.00
Fl-44A SSB hfter (2nd IF) 17800 159' \
El-257 FM Unit ... . .. .. .. .. .. . ... .. . .. . 49,00
(l·310 Voice synll\eslzel ............. 5900
CR-54 High stability oscillator Ital 79,00
SP-3 External Sl)eilker 6500
CK·70 ((l·299) IZV DC optlOll ... .. . 12.99
IIB·1 2 Mobile mounL....... ... ... . ... 25.99

R-7000 25MHz-2GHz rcvr a~... .. 1199 00 999"
RC-1 2 Intrared remote controller.. .. 70.99
EX-3 10 Voice synthesizer..... .... .... 59,00
TV·R7000 ATVunit 139,00 129t\
AH-7000 Radiatmg antenna 99.00

R·9000 l OOKHz-2GHz all ·mode rcvr 545900 4699

*LargeStock*Fast Service*Top Trades
.uAES·

VHF/UHF b,HE' multi-moot's Rel ular SALE
le·21SA 25w 2m FM/SSB/CW w/ps.. . 1299.00 1099
IC·275H toOw 2m fM/SSB/CW 139900 1199
le-l 7SA 25w 220 fM /SSB (CIIIfHt) 1399.00 799"
le·USA 25w 440 fM /SSB/CW wlps 1399.00 1199
IC·475H 1S_ 440 FM/SSB/CW 159900 1369
IC·575A 25w 61l0m ICVr/ps (S,.eW) 1399.00 1129
IC·575H IOOw 6/IOm ~cvr 1699.00 1499
-VHF/ UH Fj l 2 GHz Mobilf'~ Regular SALE
IC·47A 25w 440 FMtnP mic (C" rml) 549.00 3691

\

PS·45 Compacl 8Apower suppl ~ .... 145.00 134"
UT·1 6/EX-388 VOice synthesizel. ... 34.99
SP· ID Shm-lme external speake.. ... 35.99

le-28A 25w 2m FM, TTP mit ($"eitl) 469.00 379'1
Ie 28M 45w 2m Ft.!, TTP mit 499.00 439' 1

IC-48A 25. 440·450 FM, TTP rm c .••.• 509.00 449"
HM ·l" blra TTP microphooe 59.00
UT·2! Digllal code squelch 3950
UT·29 Tone squekh decoder 46.00
HM ·16 Spea ker /microphone 3400

IC·228A 25w2m FM ITTPmic a"ti,O509,00 42911

IC·228H 45w2m FMlTTP scan nne ... 539,00 479'\
IC·448A 25w 440 FM/ TTP rmc .•. .•. ... 509.00 449 '~

UT·40 Pocket beep 'unction 4500
IC·900A Transceiver controller 639.00 569ts

*C/alI«JI Sp«iaI . . .
IC·900A Iranscever controller with UX·29H
2m125W and UX·39A220/25W band Units.

Package Price • $94995

Top Trades! • We'll take your
Clean Late Model gear in trade
towards New ICOM Equipment
Write or Call for our Quote Today!
AES' *0", 32r.."iII Am"", R.ii,

UX-19A 10m lOwband unrt. c. 299,00 269 '~

UX-29A 2m 25wband un it. 299.00 269t~

UX-29H 2m 45wband un it 349.00 3l9ts

UX-39A 220MHz 25W band Unit. ... 349.00 299n

UX-59A 6m lOw unrt 349.00 319ft

UX·129A L2GHz10W~nd umt.. .. 549.00 499t1

IC-gol Fiber OptIC 2m/440 ICVl" ....... 1199.00 ID69
IC· 12ooA lOw. 1.2tHz FM (C',,,..') 699.00 599ft

lC·2500A 440/ 1200MHz FMmobile 999.00 869tl
IC-32 10A 25w2m/ 440 FMITTP ....... 739.00 649'1
IC-2400A 45w 2m/35w440 FM ITTP 899,00789'1
AH·32 2m/440 Dual Band mobile an t 39,00

AHB-32 Trunk·lip mount. ... .. .. . . .... 39.00
larsen PO·K Roof mount .. .. .. ..... .. 23.00
larsen PO-lUI hunk·lip mount ..... 24.70
larsen PO·MM MagrletlC moonl .. .. . 28.75

RP-1510 25w 2m repealer 1849,00 1649
RP·2210 220MHz 25w rptr ($,-t) 1649.00 1399
RP-1210 12GHz lOw 99 ch fMIt'lL .. 1529.00 1349

Due 10 the sin ollhe ICta l producl line. some accessory
Items lIe not listed. II you have I question. plenecall. All
pr ices shown I re subject to chinle without notice.

IC·75IA 9-band mrl.l·30 MHz rcvr 169900 1469
PS-35 Internal power supply 219,00 199'1
FL·63A 250 Hz CWfiller (lst IFI.... . 59,00
FL-52A SOO Hz CWfiller (2nd IF) 115,00 109'1
FL·53A 250 Hz CWfiller (2nd IF) 11500 109'1
FU3 AM Iiller 49,00
FL·70 28 kHz wide SSB 'Iller... ..... 5900
IC·IO Irtemarfrequeocy COfltroilef 49,00

IC-735 HF transceiver/SW rcvr/mic 1149.00 999ft

PS-55 External power supply 21900 19~
AT-ISO Auto. antenna nmer ($f«W) 445,00 36~

FL·32A SOOHzOOfdter 6900
(X·243 Eectronc keyer unrt 64 .SO
UT-30 Tone encoder 18,50

IC-725 Ultra compact HFIcvr /SW rcvI 949.00 829tl

Orher AC("(>5Sories Regular SALE
IC·2KL HF solid state amp w/ ps 199900 1699
IC·4KL HF IKWout sIs amp w/ps- .... 6995,00 5999
EX-627 HF auto. ant. selector ($,.MI) 315,00 269' \
PS-15 20A exlernal power supply 175.00 1 59~
PS-3D SysterTl5 pIs w/cord. 6·pn plU& 34900 319ft

MB Mobile mount 7351751A1761A.. .. 25.99
SP-3 Edernal speaker 65.00
SP·7 Small euema! speakel 51.99
CR·64 HI&h stab. ret. dallor 751... .. ... 79.00
Pp·I Speaker/patch 17900 164~
SM·6 Desk microphone... .... .. . .. ... ... 47.95
SM-8 Desk nuc . two cables, Scan 89,00
SM· IO Compressor/&raph EQ. 8 pn mic 149.00 139' 1
AT-loo IOOW 8·band auto. anl tunel 445.00 389M
AT-5OO 500W 9-band auto. ant tuner 589.00 519M
AH-2 8-band tuner w/mounl & whip 758.00 689M
AH-2A Antenna tuner syslem. only 55900 499'1
GC-5 Worki ckd ($,nt) 91 ,95 6~

Accessories lorIC-765. 781. 725 - CALL lor Prices



Number 7 on you r Fftdback card

Two Meter Mobile Rig
Turn y our HT into a 40 W, 2m mobile rig.

by Mike Gray N8KDD

• Not Critical. Imp1"OVlse. d rteeeSsaryi rou mav culltuct Mike Gray N8KDD at
465 W. Maple Rd. , Mi/fi"d Mf 48042.

Final As...~mbl~

I used a dry cell case 10 connect the rad io to
a 12 vol t source on the amplifier hoard. The
case is easy [0 drill. and a coaxial po wer jack
ti ts nicely in the side . I used the same size
po wer jack fo r both the dry ce ll case and the
power co nnecto r on the enclosure, so I could
usc the radio on lo w power without the ampli
fier.

I have J different types of cables which
prov ide a 12 volt source. All three have a
coaxia l power connector o n one end . One
cable has a l ighter plug . another has all igator

dips. and the third i.. hard-wired and
remains in the truck .

I have more than one HT . so I decid
ed to moun! o ne semi-permanently . us
ing double-adhesive foam . Though
well-secured, I can remo ve it easily if !
have to. There a re many more ways 10

moun! the radio, such as with hook
and-loop fasteners . or even attaching a
soft case to the enclosure 1'00 you can s lip
the rad io in and OUI.

I now have a re liable 40 watt mobile
rad io with excelle nt audio and a micro
phone that won 't gct lost or inadver
tently keyed. II late r added a simple
switch in se ries with the relay coil to
pro vide a high/ low powe r sclcction.)
Usi ng some sa lvaged components. the
to ta l cost was $44. Not had at a ll for
mobile QRO from an HT! Em

The pin assignments are industry standard.
Connect the pins on the left side (as viewcd
from Ihe pin-end of the cord connector) ofthe
index key to the audio input (see Figure! J.

l thc n removed the mi ke connector, speak
e r. a nd SO-:!:39conncclor from the CB radio.
and gave the rest o f it to my nine-year-old son
for funher disassembly . If yoo have to buy
these cornponc r us, they shouldn't COl>! more
than 10-25 do lla rs.

ma nufacturer or owner' s manual for the input
impedance of other radios . Then , add a rcsis
tor betwee n the radio and microphone , eq ual
to the difference between the impedance of
the microphone and the impedance of the
radio.

In my case. I had to insta ll a 1.6kO resistor
in series to match the radio 's 2.21..0 input
impedance:

Audio input impedance
- M ic ropho ne impedance
= Resi stor value
22000 - 6000 = 16000

AS 278-1326

AS 274-002
AS 278-105
AS 274-1563
AS 274-1569

AS4().248
RS21-1 172
RS 278-201
RS274-286
AS 274-289

optional

'4 wen

'" wall"
NPN

Parts List
Ramsey Electron ICS PA·1
Ramsey ElectronICS TR.1

Spea ke!" and Rda~

I installed a 3-inch speake r in the al umi num
enclosure . attachi ng it with butyl ta pe . This
installation method may raise a few eye
brows , but it's really <I ve ry good way 10

mount a spea ke r to an irregular surface . Buty l
rape is a bead ofvery st icky rubber compound
used to insta ll windshields. Most glass shops
usc less tha n one roll per job. so they have
many partial rolls as scrap. A whole roll ensts
about fi ve dolla rs . and it has many uses . C ut
butyl tape only with a pair o f diagonal cutte rs .
The tape will st id. 10 sc issors. and you can 't
tear it o ff.

Peel some tape off the roll and slid. it
around the perimeter of the speaker. Deter
mine placement in the enclosure. then care
full y prevs the spea ke r into place . Be ..ure you
have it in the r ight place befo re pressing
remo val is d iffi cult !

The re lay I chose has 4 contact '>Ct.s . Onl~
two were needed for the RF, so I used the
other two for TX It \ indicators . I used IWO
LEOs because I had them . but one LED
which would c ha nge colo r as a fun ction of
polarity would be neater.

T he ~Iicrophtlne

You' Illikely pull a mike off of an old CB
rig . Most CB microphones arc 6(XH lIX)0 .
Measure the res istance of an unknown mike
with an o hmmeter . The PTT switch a nd mi
crophone element arc in series. and the cor
rcc t p ins can he determined by finding the
two which have a resistance of 600-8000
wi th the PIT switch de pressed (or take it
apart and look at it) . Yacsu HTs have an
audio input implxlanceof22000 . Consult the

1 power ampl ifier kif
1 AF sensed relay kd
1 aluminum enclosure
1 80 speaker, 3-inch
1 microphone
1 50-239 bulkhead connector
1 e nmaurre phone plug
1 submin iature phone plug
1 Chassis mount mic,ophone

connector
1 BNC socket. bulkhead type
2 coaxial power jacks
2 coaxial power plugs
1 dual ector LEO
1 16000 resistor
1 6200 res istor
1 BNC oaten cable
1 t a.mch length RG ·S8

coaxial cable
1 5-inchlenglhofAG,174

coaxial cable
(AG·58 Will work ju st lone)

The Problem

For severa l months I had bee n using my 2
meier HT as a mobile rig . It worked . bUI I
compla ined frequently about the lo w RF
power. poor aud io quality in a mobile e nvi
ronment , and the tiny extension microphone .
J rea lly wanted a rugged mobile rig . but I
cou ldn't justify the expense .

Amplifier A..-.emb l~

The ampl ifier is a kit from Ramsey Elcc
ironies . Pe rforma nce is just as adve rt ised ,
and assembly was ea..y. I ha ve a few com
plai nts . however.

T he instructions arc complete . hut nol
clear . The text is partially hand writte n. and if
you fo llow the o rder of component instalta
tion. you e nd up ha ving to do so me dcsoldcr
ing, It's best to ti t the pans on the hoard first.
then dec ide o n the order of assembly. I found
that the kit ca me together the most easily in
thi s order:

I ) RF transistor
2 ) Trimmer capacitors
3 ) Inducto rs (co ils )
4 ) Coa xia l cable

I a lso boogtn the optional Rf-senscd
relay kit , wh ich includes a nice pre
tinned ci rc uit board . The relay in the kit
will wnr k , but I decided nOl to usc it
because it appea red 10 he too fragile for
the task . T he terminals were loose in
the base . a nd il was d iffi cu lt 10 disrin
guish one contact se t from another . I
used <I be tte r loo king (a nd more e xpen
s ive) rel ay obtained. along wit h the a lu 
minum enclosu re. fro m Newark Elec 
t ro nics . 4XOI N. Ravenswood Ave ..
Chicago. IL 60640- IOX4; (3 12)-7X4
5 ](X). The relay is <I general pu rpose
type made by Potter Brumfiel d .

It is important to install a large alu
minum heat sink on the amplifier board
and attach it In the enclosure .

The Answer

My solution was 10 construct a "module"
(;onsisting of an RF power amplifie r , a com
fo rtable microphone , and a la rge speaker.
Construction was easy and the cos tlow. J was
able 10 sa lvage several o f the co mponents .

The enclosure is an extruded aluminum
box with removable panel s and circuit board
sloh. The e xte rna l dimens ions arc 6 .5L x
5,5W x 2.5D. Yoo ca n buy a si mila r c nclo
sure a t tbc larger electronic supply hl)IJsc1<> or
through the mail .

J .. imply drilled appropriately-sized ho b
in the end panel for the connectors and perfo
ratedthe top panel to serve as a spea ke r g r ill.
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C IE is the world's largest independent
study electron ics school. We offer ten
courses covering basic electronics to
advanced digital and microprocessor
technology. An Associate in Applied
Science in Electronics Engineering
T echnology is also offered.

Study at horne - no classes. Pro
grams accredi ted and eligible for VA
benefi ts.

C IE Cleveland Instltut.
at Eleot:,.onle_
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Photo B. Im ide the 40W booster.

•

Photo A. N8KDD '.~ mobile station setup. The HT is the Yaesu 23R.

•

Figure I . Schematic for the HT booster. Costfor all the parts is less than $50.'

•
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Poor Boy Satellite Station
Coat-hanger hamsat operation!

by Allan J. Fox IV N5LKJ

M y sate llite chasing bega n
about aycar ago , when Carl

Kotila WD5JRD, my neighbor ,
asked me to attend the Houston
COM-VENTION '87 with him .
Th e r e I met J a c k D ou gla s
KA5DNP and Andy MacAllister
WA5ZIB who we re giving a talk on
amateur satellites. Jack explained
that the Russ ian sa tellites RS- IOf 11
were in a nea rly ci rcular. low earth
orbit. and did not require expensive
equipment or elaborate antennas to
ope rate.

Although J am only a neophyte
sate llite chaser, I have thc satisfac
tion of having helped several hams
become avid sate llite embustasts on
a limited budget.

Original Ground Plane
Antenna Station

Two-meter home-brew gTOUNl/ plane antenna.

Frequencies of RS·l0/ll, Mode A

all the wires to the proper length. With a tape ,
I measured each radial 20-3/ 16 inches and
cut them. Then I measured the ve rtical
radiator 19-5/ 16 inches and cut it. Since
I intended to hang this antenna in the attic, I
had to CUI an extra Y.! inch from the vertical
and install a ring lug to usc as a hanger.
However . you could just as easi ly bend an
eye in it.

Now, it was time to connect the feed line
and check the standing wave rat io (SWR).
Without any adjustme nts , the SWR stayed
below 2: I throughout the band.

Total investment in this ante nna was less
than $ 1.00 and about fiftee n minutes con
struction time.

Uplink

145.91 0- .950

145.860-.900

Uplink (MHz)

Finding and
Working the Birds

There are several
ways to do this. The
firs t and easiest is to
ask an avid satellite
enthusiast when and
where the next good
orbit for your QTH
wi ll be. A nothe r
method is to use a
compute r wi th the
a p p r op riatc soft

ware. (Sec the May ' 89 issue of 73 for com
parisons of different tracking programs.) We
didn't have a computer in our household, but
we did have a calculator. Therefore, my
method was to tunc in the beacon frequency
and wait until I hea rd it. This can be tedio us,
but I have done it seve ral times.

First, tune in 29 .357 MHz for the R$+1O
beacon, and wait until you hear the beacon
transmitting a series of dots and dashes . Thi s
indicates that the satellite is in your " win
dow"-that is, your range. You need to work
fast because with the optimum pass (d irect
overhead pass) you will have only 20 minutes
with the bird . Note the time and tunc through
the downlink band, 29 .360- 29 .400 MHz,

Transponder RS-10

Downlink (MHz)

29.357
29.360-.400

Transponder RS-11

Downlink

29.407
29.410-.450

Beacon
Transponder bandpass

Beacon
Transponder bandpass



Number 12 Otl your Fee<lbKk CIOn:!

Elenco Elect ron ics
150 West Carpenter Avenue

Wheeling IL 60090
(312) 541-3800

Price Class: $19-$29 per unit

by Larry R. Anlonuk WB9RRT73 Review

Breadblox
Breadboarding System
Experimenters, take note!
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The complete six-blox e ,eadblox system-a Circuit experimenter's paradise!

I I's probably been quite a while since any
one " breadboarded" up a circui t on an ac

tual breadboard, but the name is stiU with us.
Since lhat time , experi mente rs have tried
spring-loaded clips, styrofoam blocks, you
name it-anything to make it easier to test
circuit ideas. The current state-ct-me-ncbev is
represented by the white rectangular " proto
boards," thOse interconnected wonders that
eagerly accept DIP ICs. These boards even
come in desktop enclosures, complete with
power supplies. function generators, and sev
eral-hundred-dollar price tags. Prebuilt bread
board work ing stations are great , provided
you have the cash and the room to store them
in. But what about the guy who doesn't have
space in the apartment to set up a work·
bench? Or the loW-budget hobbyist? Is he
stuck with his flea market function generator
and " proto board ," taped to the kitchen table?

Every once in a while, someone comes
along with a blend of existing ideas that solves
several different problems at once. The engi
neers at Elenco Electronics have done just
that. They've taken the plain old " proto
board" and spun it together with some space
age surface-mount technology_The result is a
series of " Function Blcx" that snap onto their
regu lar " proto boards."

The benefits are many. The Breadblox eys
tem is small- four dillerent Function Blox and
two Bread Blox (proto boards) will collapse
mrc the same space as a small paperback
book. Breadblox eu interlock, making for an

integrated. easy to move system (an important
point lor apartment dwellers). They're inex
pensive, but provide quali ty performance. Un
like complete breadboarding systems, Bread
blox can be purchased one piece at a time . If
you already have a logic probe there's no
need to pay for another-just bUy what you
need.

"Having this
much capability at

your fingertips makes
breadboarding fun

again."

The Blox

There are six different Function Blox, identi
cal in form and color to a standard proto boa rd.
The system is powered by a small Power Blcx .
This snaps to tne other Blox, and provides +5.
- 5. and + 12 volts for design use and to power
the other modules. (The power is actually pro
duced by a plug-in wall transformer. connect
ed by a cable.)

Resistor and capacitor decade boxes are
also available. Twenty resistance values from
4 70 to 1 megohm are available, along with a
lOOk pot . The Capaci tor Blox provides 20

caps from 47pF to 10 IlF. Unlike the standard
decade box configuration, these units have
more than one output. The Resistor Blox has
an output for the low values, one for the high
values, and one for the pol. The Capacitor
Blox has a high and low output , and a 1 1lF and
10 IlF fixed output. This means that you can
actually use four caps at once from one
decade Blox .

As far as act ive devices go, the Digital Clock
Blc x provides a syste m clock function. Output
frequencies from 1 Hz to 50 MHz are avail
able. In addi tion, you can lock the ur atto an
external crystal of your choice. The Function
Generator Blox produces sine and square
waves from 0 .1 Hz to 1 MHz, and can be
frequency or amplitude modulated. And, if you
don't have your own logic probe, the Log ic
Probe Blox consists 01 a 1.5 MHz logic probe,
and four LED logic level indicators.

The Elenco Electronics areaccicx system
is a low-cost, high-quality . well -designed
product . Having th is much capabi lity at your
fingertips makes breadboarding fun again.
And who knows, maybe in fifty years we' ll all
be " bloxing" up our circuits! III

Larry Anronuk WB9RRT has written numer
ous reviews on rest equipment and electroniCs
books {0,73 MagaZine. He currently works as
a project manager for a land mobile service
shop in Keene NH. Contacr him at 29 Forrest
Dr.. P.D. Box 452. Marlborough NH03455.
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Communicat ions
Satellites-
A Monitor's Guide

73 Book Review

Communical ions Salellites-A Monitor' s Guide
by Larry Van Hom
Third Edition. 1987
Grove Enterprises
PO Box 98
Brasslown NC 28902

W here can you find more satelt ue data'?
Righi in Larry Van Hom 's third edition of

Communications Sat,lIit, s. Within the large paper
back ' s 255 pages. Larry covers virtually every
type of space communications from bamsau to lhe
Soviet manned -space program . Detai led informa
lion on any satellite. wbcrbcr it's historical infor
mation on Telstar I or current military Pleersarcom
frequency data , is right here. For those ,...ee items
thai may have slipped by the author , there are

dozens of references included in the appendix.

Complete COVl'I1I~e

Even if you 're familiar with satellite monitoring,
don't pass up the first chapter . The mater ial may
surprise ylM! with its complete e xplanation of saret
hte mon itor ing needs. Although it' s wrinen so the
newcomer won't get lost, it also presents informa
tion everyone needs for successful listening. Re
ceivers, antennas. lind accessories are examined
for r noocs from CW to TV, and for frequencies
from the low MHz through the high GHL.

Of particular interest to hams is the section on
the amateur satellite program. There is remark

ably accurate and complete historical cove rage
from the birth of OSCAR 1 (Orbiting Satellite
Carrying Amateur Radio) to the frequency charts
of AMSAT OSCA R 13. Since the book's publica
tion date two years ago, a few AMSAT nets have
changed . but the 20 meter IICt is a constant source
of up-to-date hamsat news every Sunday at 19(1)

UTC on 14 .2112 MHL.

Space ;\lis..\ions Well-()ocumt'ntt'd

The ham-in-space activ ities of Owen Garriou
W5l Fl and Tony England WOORE are well
docu mented . The sometimes forgot ten mission of
DP0Sl on the Challenger shulIle is explained in
detail , along with little-known f;K"'\S about lhe oo
scurc Russ ian ISKRA hamsars.

I found myself enthralled with the chapters de
scribing weather satellites and doIneMif; TV satel
lites . Tbe abundant use of phol:os and figures makes
a dn..matic presentation . Tbe equipment require
ments listing for weather and TV satenue mooitor
ing is ~ kelChy, butloo3tellite frequencies and trans
mis-\ion format list ings arc quite complete.

Material covering the manned space programs of
the US and the Soviet Union is excinng., and in-
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by Andy MacAllister WASZIB

spires an urgent desire to listen 10 . while the Soviet
Mir space station activities on 145.55 MHl. are teo
recent for coverage in the book , many of the fre
quencies used for normal communications to

ground stations with official mission operations are
listed and their purposes explained.

Inte rceptlng th e I\lilitary

The lure of catching transmissions from US
military satell ires is sausficd by the lists of freque n
cies used by the various branches of the armed
services for both communications and remote de
tection satellites. A Yaesu FRG-96CXl or an ICOM
IC-7000 covers the UHF bands.

Information on the Soviet unmanned satell ites is
hard to find . In one chapter, the author has com
piled enoug h historical da ta mixed with persona l
observations to help the enthusiast ttl ferret out
Russian signals from space and identify them.
Many of the frequencies used by the Soviets arc
available on reasonably priced VHF receivers.
Geo ffrey Perry , o f the now-fa mous sate llite
sleuthing Kettering Grou p in England, ha.\ spenl
over three decades pursuing Soviet and Eastern
Bloc satell ites .

His infiueocc is appa rent in this secuoe of the
book. Tbe satellite history and compelling volume
of satell ite da ta overshadow the SI)ffiCWhat disorgll
nized presentat ion of some chapters and the rather
curious typesetting flaws . After the first reading .
the book becomes an invaluable reference .

With frequency lists that go from low HF to
"Iighr;" just paging through the appendix is capli
vating . Chmtmas is coming. Putthis book on your
list, or better yet , buy it now and tell Santa about
some new rigs and antennas. m

Continuedf rom paRe 24

while listening fo r QSOs. Call signs of bi rd
users will usually give you an idea w he the r
the satellite's orbit is track ing from north to
south or from south to north . Each orbit pro
grcsscs 26.4 degrees west of the preceding
o rb it. Also, each orbit take s 105 m inutes ,

Now tune the radios to 145 .870 M Hz CW
uplink and 29.380 M Hz downlink , and put on
a headset. Since satelli te o perat io n is full
duplex , wearing a headset is a good practice .
Feedback can be unbearable w ithout one .

Second, trans m it your ca lls ign , and the n
send a st r ing of dots o n C W - j ust long
e nough to find your signa l. Adjust the down
link frequency for the best co py , Keep the
stri ng of dus as short as possible SO that , if
you d iscover your d ownlink is o n top of a
QSO, you QRM that QSO for no longer than
a bsolutely necessary . Adjust your uplink fre
q uency up o r down , following with t he dow n
link tuning in step until you find a clear down
link cha nnel. Now you are ready to call CQ

a nd stand by for your first satelli te Q SO. If
you wam to c perate phone, be su re to change
to the USB mode,

Doppler shift is minimal , but noticeable .
o n Mode A . You will hear some freque ncy
sh ift of your s ignal. and you 'll ha ve to com
pensate your downlink frequency sl ightly , A
little practice, and you 'l l be accurate ly guess
ing the locat io n of the d ownlink signa l.

S u m m a ..)-·

RS-lOfll are lo w-or bit sate ll ites (only 600
miles up)---one o f the rea sons why you ca n
work them with a sim ple setup. O n one occa
s io n my Swan was in fo r repair , and while a
friend was tu ning it , we co p ied a Q SO on
RS- l l , The Swan was connected o nly to a
dead-end p iece of RG-58 coax in h is attic wi th
no an te nna. A lthough a pre amp helps for RS
operation , you usually do n ' t need it .

T hese satellites do have so me d rawbacks .
S ince they are in a low orbit above the earth ,
the o ptimum pass gives you only 20 minute s
o f access to the b ird . De fin itely not much
time fo r ragchewing! I have made , however,
as many as four co ntacts o n a pass . Al so due
10 th e low o rbit , th e sate lli te " footpr int"

the area on Eanh from which hamseners ca n
access the bird at a given point in the o rbi t
has a rad ius of only 1500 mi le s . Even with
that , howeve r , you ca n work most stateside
hams 10 ge t WAS (Worked All Slates ) v ia
the se birds from my QTH near Hou ston,
Texas, and from other m id -we stern states.

RS-IO/ II have severa l modes o f o perat ion
other than Mode A, such as Mode K, Mode
T , com bi nat ion Modes KA and KT, and the
ROBOT (or Q SO machine) , Howeve r , I ha ve
no e xperience w ith these . Remember , the
control o n lice nse-class requirements is the
uplink frequency ! This makes it possible for
even a Novice to operate C W when RS-IO is
in e ither Mode K or M ode T ,

Good luck! And don't laugh at my poor boy
operation. At 1016Z o n 25 N ovem ber 1988,
w ith o nly 25 Watts into the coat hange rs , I
m ade contact a nd had a QSO with Musa M an
arov U2 M IR o n 145,550 MHz FM direct ,
while he w as o n board the Russian Space:
Stat ion Mir . Sec you o n RS-IOIII ! DJ
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I:J,ASTRON
I~ CORPORATION

9 Autry
Irvine. CA 9271 8
{7 14 1458-7277

INSIDEVIEW- RS- l2A

ASTRON POWER SUPPLIES
• HEAVY DUTY · HIGH QUALITY . RUGGED· RELI ABLE·

SPECIAL FEATURES PEIIFORMAIICE SPECIFICATIONS
• SOLIDSTATE ELECTflOO lCAUY REGULATED • INPUT VOLTAGE: 1~125 VAt
• FOLD-BACK CURRENT LIMITING Prciects Power Supply • OUTPUT VOLTAGE: 13.8 VDC :!: 0.05 volts

l rom excessive current & continuous shorted output (Intefnally Adjustable: 11-15 Vae)
• CROWBAROVEAVOlTAGE PROTECTION on all Models • RIPPLE Less than Smv peak to peak (full load &

uei, l RS-3A. RS-U. IS-S... . low line)
• MAINTAIN REGULATION & l OW RIPPLE allow Hoe input • All, nlil.~l••ll~ 120 VAC 1.,.1nlll'l-,.
• HEAVY DUTY HEAT SINK. 0lASS/S MOUNT RJSE
• THREE CONDUCTOR POWER CORD
• ONE YEAR WARRANTY . MADE IN U.S.A.

MODEL R$-50M

19" X 5'1. RACK MOUNT POWERSU PPLIES

CU ti llUIl It S' Size liltl Oi"iRI
MODEL Ol t, lhpl ] JA.p.] HxW xD WI. Ilh .1
RM-12A 9 12 5'/, x 19 X 8'1, 16
RM-35A 25 35 5'1< x 19 x 1210, 38
RM-SOA 37 50 5'.. x 19 x 1217 50

• Separate VOlt and AmI) Meters
RM-1"" 9 12 5', )< 19 x 8'14 16
RM-35M 25 35 5'1, x 19 X 12'11 38
RM-SOM 37 50 5'1, x 19 x 12'h SO

CIIII..o.. ICS· Sill [IN] S,'",.,
MODEl O.t, IA _, _I IA.,I) NxW x' WI. [1' 1.)
flS.JA 2.' 3 3x . )",x51", •
fIS.4' 3 • 3l;, x 6"7 x 9 s
fIS... • s 311 x 611 x 1'" 7
flS.7A , 7 314 x 6\', x 9 9
RS-1B s 7 • x 7'1t x 101,4 10
RS-10A 7.' 10 4 x 7'h. x 10'1. 11
RS-12A 9 12 4'" x 8 x 9 13
RS-128 9 12 4 x 7'1t x 10"- 13
flS.20' 16 20 5x 9xIO'1l 18
flS.35' 25 35 5 x11x11 27
flS.50' 37 50 s x 1 3 1~ x 11 ..

C••u..... ICS· Sill JIN) S""i••
MO DEl 0.1, [h,11 [AlI,I) HxW xO WI , [l b. ,]

• Switchable volt and Amp meter
RS- 12M 9 12 4'11 x 8 x 9 13

• Separate voll and Amp mees
flS.20" 16 20 s x s xtc'e 18
flS.35" 25 35 s x u x u 27
flS.50" 37 50 s x 131,;, x 11 ..

MODEL RS-50A

MODEL RS-7A

MODEL RM-35M

RS-M SERIES

RMSERIES

RS-A SERIES

VS-M AND VRM-M SERIES • Separate Volt and AmI) Meters . Output Voltage adjustab le from 2- 15 volts . Curreol limil adjustable from 1.5 amps
to fu ll load

• Variable rack IllOUnI llO'4'ef supplies
VRM-35M 25 15
VRM-SOM 37 22MODEL VS·35M

MODEl

1/S-1""
1/S-2OM
V$-35M
VS·SOM

C..li.....
011, [". ,'1

@138VOC @10VOC @5VDC
9 , 2

16 9 •
25 15 7
37 22 10

7
10

ICS· I luIIN) S'ipp'l,
Ih,l) I x Wx O WI· llh ·1
@13.8V

12 4 '~ x8 x 9 13
20 s x s x ie» 20
35 s x u x u 29
SO 6x13'4x 11 "

35 5 ~' x 19 x 12'1t 38
50 5'" x 19 x 121', 50

RS-S SERIES • Built in speaker

MO DEl
flS.7S
flS.11lS
flS. l2S
flS.20S

Cnll.....
Dl t, IA_p')

s
7.'
9
16

ICS·
".p

7
10
12
20

Sill [IN)
Hx WxD

4 x 11k x 10,,"
4 x 1'" x 10'00
4 '_~ x 8 x9

5x 9x 10'1,

S'ippl~1

WI. 1"',1
10
12
13
18

·'C$-lnt8fminenl Communication Service (50"10 Duty Cycle Smio. 00 5 min. oN)



Number 10 on your FHdbKk canl

ICOM America, Inc.
2380-116thAve. N.E.

Bellevue WA 98004
Tel. (206) 454- 7619

Price Class: $440

by Michael Jay Geier KBI UM73 Review

The ICOM IC-2SAT
,--------,=--------,

One of the world's smallest full-featured HTs.

C an a walkie ever be too small? Not as far
as this cp is concerned . The smaller the

better! So I was especially excited 10 gel 10 try
out a little beauty, the new ICOM IC-2SAT.

The operative word here is " wow." The pic
tures in the ads don ', do justice to the com
pactness of this thing. Al first glance. it looks
like a tcy. II doesn't feel like one, though. The
front is firm plastic, and the back is metal and
serves as the heatsink for the A F output stage
(as wi th most new rigs) . The radio is very solid
and, at about 10 ounces (!). it seems hefty for
its size . It is somewhallhicker than most small
rigs. and has a contoured , sculpted shape ,
resulting in an unusual, but att ractive, appear
ance. II fits beautifully in your hand . ICOM has
paid great attention to the cabinet design. and
it snows. the fit and finish being the best I have
yet seen in a mini-rig.

After " wow," your next thcuqht may be ,
"where's the ballery?" Indeed, there is no
ballery included in the Shipping box. This ra
dio has an INTERNAL battery. Yep, th is tiny
HT is totally seu-contameen It has only a 300
mA-hour capacity, though, so ICOM wisely
offers optional batteries. in various vcneqes
and current capacities. which snap on the bot
tom of the rig in the conventional manner.

Goo d LOOking w ith Nice Touches

The supplied rubber duck is thin , flexible,
and somewhat longer than most provided with
today's small rigs. In fact . it is slightly longer
than the entire radio. No doubt, it has a bit
more gain (perhaps less loss is a better de
scription) than the " stubby " ducks usually
employed , and that's important here because
the rig is rated at only , ,,., watts output on high
power with the internal battery. The package
includes a belt clip (though I can 't imagine
wanting to put such a small rig anywhere but
in a pocket), a wrist strap, wall charger. and a
fairly weu-wntten manual with a full schemat
ic. Also included is a crib sheet. a very handy
item with a rig this complex. Various options,
from the batt eries to speaker-mikes and carry
ing cases, are ava ilable.

The top of the rad io has the antenna con
nector, squelch , volume, and " dial" knobs.
Also located on top are the DC input, mike,
and earphone jacks. The DC jack permits di·
reel operation up 10 16 volts (meaning you can
plug it into your car cigarelle lighter or a DC
power supply) and internal battery charging.

On the rig 's left side are round, rubberized
PTI and FUNCTION buttons, which have an es
pecially nice feel. The LIGHT button, which is
also used for a few seldom-performed pro
gramming operations, is on the right side. The
mike and speaker are located in the middle,

with the keypad below them. The keypad has
very tiny keys, but they are well separated
from each other and easy to press. They are
also set in from the front. making accidental
keypresses unlikely. It 's a nice touch .

Readout Display

The LCD is very large and easy to read ,
although it loses contrast unless viewed from
the bott om. The display shows frequency, ±
ollset (called " duplex"). memory channel
number, power output selection, $-units, and
other assorted operating data. It is a 5"., digit
display, with no " 0 " or " S" at the end of the
frequency. To display frequencies ending in a
5, a small " SO" appears. Many new rigs are
taking this approach, and I do not see the
advantage; a fully displayed frequency avoids
ambiguity and is easier to read .

For night operation, a press of the LIGHT

butt on illuminates the display with an unusual,
deep reddish-ofange color generated by two
LEOs, one on each side of the LCD. It's very
pretty, but not overly bright. It should be ade
quate in most situations. The lamp circuit has
a timer that keeps the display lit for a few
seconds after the last keypress, or you can
turn il off manually by pressing the UGHT but
ton again. The keypad buttons do not light up.

Alternate Frequency Entry

Another recent trend has been toward the
inclusion of a " dial" knob on lop 01 the rig. and
th is is a good thing. It began with the Yaesu
FT-23R, which did not have direct keypad fre
quency entry. making the knob essential.
Now, even direel-entry rigs like the IC-2$ AT
have the knobs, and they are very handy, per
mitting easy selection of memories and CTC
SS tones, as well as an alternate method of
frequency entry.

This rig has provisions for CTCSS boards
(an encoder or encoder/decoder) and a DTMF
decoder. Neither is included. The new DTMF
feature permits coded squelch using the tones
generated by any rig with a keypad . Thus, you
can use it to ignore any station not transmit
ting your personal code. You can use il with
multiple codes, and even display them on the
LCD so you know who's calling! This could
prove very handy in large cities where re
peater overcrowding makes continuous moni
toring tedious. To my knowledge. the 1G-2SAT
is the first handheld to incorporate such a
decoder.

Memory Management

The rig has 48 memories which store fre
quency and cttset. inc luding a handy "cen''
memory accessible wilh one keypress. They

-

The ICOM IC-2SAT, the ultimate in miniatur
ization.

are fix-tuned. That is, they cannot be used like
separate VFOs. (The contents of any memory
can easily be transferred to the VFO, thOugh.)
The firsl10 can hold odd onsets. but nol inde
pendently entered AX and TX frequencies;
you must know the offset , The other memories
use whatever offset has been programmed
into the VFO, The choice of up or down, of
course, remains independent.

Memory management, while fairly flexible,
is also a bit unusual. There are four banks of
10 memories each. To gel to a memory in your
current bank, all you need to do is press its
number on the keypad. (You must. of course,
be in memory mode first .) To get 10 a memory
in another bank, use the dial knob to step
through all the memories in between, or press
the I,4R key untnthe bank appears. Once you
have selected the memory bank, enter the last
digit from the keypad.

Here's an example: You are at memory 3
and you want 10 go to 28. Press I,4R key until the
" lens" digit becomesa2. Then pressSon the
keypad . It 's a bit tess convenient than simply
pressing "2S" and then MR, but it's not hard to
get used to.

Skipping and SCann ing

Memories can be skip-scanned or hidden
entirely. They can also be used to make the
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VFO skip certain freq uencies during band
scanning, another feature I had never seen
before. In teet. the frequencies of memories
set for skip-scan will also be skipped during
VFO scan. II seems like a good idea , but it
doesn't realty work too well because the rig
stops on adjacent frequencies.

The IC-2SAT has several kinds 01scanning,
including full -band scan, programmable lim it
ed-band scan, me mory scan and priority
watch. Memories are scanned at about 3 per
second, a bit stow by tcoev'e standards. (VFO
scanning is significantly faster, but still not
zippy.) A twist of the dial knob lets you change
scan d irect ion at w ill. A ll memories are
scanned together, as if in one bank . You can
mill. modes, For example. you can have the
priori ty watch chec k a new memory each time
it checks, combini ng memory scan and priori
Iy watch in one operation.

In Ad dit ion . , .

You can sat the automatic power-off feature
to shut the rig down after 20. 40 or 60 minutes
of inactivity. It warns you With four beeps, and
the warning works even if the keypad beeper
is shut off. The beeper, by the way, is soft and
unobtrusive . It is one of the few made today
that I like to keep turned on .

The timer funct ion includes a real-t ime
clock, and you can set it to turn the radio on at
a preset time, The battery saver Interval can
be set for '12 second, 2 seconds, or off. This
seems a bit limited. A choice of around one
second would have been nice.

Where most HTs have a reverse button, the
IC-2SAT has one called MONI. On simplex , it
simply opens the squelch. When you 're using
an offset, rowever, it shilts to the TX frequen
cy too! It 's nice if you want to check the input
frequency of a repeater. 11, on the other hand,
you just want 10 open the squelch because the
repeater's signal is weak , you'll have 10 use
the squetch knob . Also, you cannot transmit
on the reversed frequency pair , as you can
with a normal reverse swttcn.

The rig has a t o-number by 15-digit autocn
aller. While sending , it keeps the rig keyed for
the duration of the number, even if you let go
of the PTT. Also, you hear the tones as they are
transmitted . Programming numbers is fairly
straightforward, but send inq them is not . II you
happen to have already selected the auto
d iaUer memory you want, then you simply
press the OTMF button with the PTT down, and
the number is sent. II, however, you need a
dillerent number, you must firs t go to OTMF

memory mode, select the desired memory ,
exit that mode, press PTT and then DTMF . This
requires five keystrokes, nearly as many as
most numbers! This complexity lim its the use
fulness of the autodtaner unless you usually
use only one number anyway.

Rad io Performance

The receiver, which covers 138-174 MHz,
is very good . It is reasonably sensitive and
selective. and the sensi tivi ty holds up very
well outside the ham band. The received au
diO sounds surprisingly good for the size ot the
rig . An experiment with a Kaboom Auclio En
hancer (see the Yaesu FT-411 review on page
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14 of the June '89 issue of 73) improved the
auclio even more, but the enhancer probably
isn 't necessary with this radio.

The transmitt er, which covers 140-150
MHz, is rated at 1.5 warts output on high pow
er when you are using the internal battery. At
13.8 volts, you get more than five watts output.
Reports regarding the transmitted aud io sug
gest that it is clear, but a bit tinny and underde
vrateo. Ove rall, it was considered quite ac
ceptable, but not great. It may be that the
deviation is an adjustable parameter, but I
have no way to know.

Nit Picks

This rig has many advanced features, some
common ones seem to have been left out
There is no low-battery warning of any kind.
When the battery dies, attempts to transmit
result in a flashing display, with no RF output.
At that point. of course, it's too late.

In additio n, there is no auto (ARRL band
ptan) repeater shift , a common featu re on new
HTs. Here, you must set the offset memory.
Speaking of repeater shifts , offsets are avail
able only in 25 kHz steps. You can't, for exam
ple , enter in a 610 kHz shift . I'm not aware,
however, of any repealers with onsets tha t are
not a multiple of 25 kHz ; all the ones I've used
have the standard (600 kHz) or 1 MHz split.
Also, the display doesn't indicate the status of
the auto power off and battery saver functions.
You have to go to SET mode to find out if
they're on or off .

The manual doesn't have any instructions
on how to receive outside the ham band .
When entering frequencies from the key
board, only the last four digits are accepted ,
so gelling out of the 14X.XXX band seems
impossible. In fact, the rig is already set up for
extended coverage, but you can 't get to it
directly . You must first select the 1C-MHz digi t
with the quick-tuning-step function by press
ing the function button and rotating the dial
knob. When you've got the one you want, you
then either continue using the dial knob, or
you enter the last tour digits from the keypad.
The whole thing is very inconvenient.

You write memories by hOld ing down the
MRlMW key while pressing the function key .
You must hold it down for about one second ,
and entry is con firmed with a series of beeps.
With the keypad beeper turned off, you can' t
tell whether entry is complete, because noth
ing happens on the display.

The displayed initials for some of the modes
and functions are odd , and unexplained in the
ecce. For example, the offset is "OW" and
frequency skip is " PS." ll's hard to remember
this stuff if you are never told what it means.

Many programming procedures are compli
cated, and not all are consistent. For instance,
most modes are terminated by pressing CLR,
but the clock setting mode is terminated by
pressing PTT. CLR won't work, Some proce
dures require holding the LIGHT button and a
keypad bu tton wh il e tu rn ing the ri g on .
ICOM's watkles use procedures very different
from those of the other major manufacturers,
and in all fairness, I haven't had that much
experience with the ICOMs. I suspect that if
you have owned or used other ICOM HTs, this

unit wilt be fairly easy to learn . It not, thOugh,
you're in lor some surprises, and you will prob
ably want to keep the crib sheet in your weuet .

The review unit did not come with the CTC.
SS or DTMF decoder boards, so I wasn't able
to test those functions. However, the other
wise well-written manual is extremely confus
ing in the sectio ns describing the use of the
DTMF decoder, and I just couldn' t make
heads nor tails of it. For instance, two modes,
pager and code squelch , are offered, each
with its own programming procedures. Except
that one uses 7 digits and the other uses 3, I
couldn't see the difference between them.
Perhaps if I could have tried the procedures,
they woold have made more sense.

tCOM 's ads list the power output as 2 watts,
yet the specs in the book list it as 1% watts.
The actual power, as measured on my dummy
loadlwallmeter (admitted ly no laboratory stan
dard) was about 1.75 watt s. Also, there are
four power level sellings avai lable, but only
two work with the internal battery. The other
two work at higher voltages, such as from a
car battery.

The back oflhe rig gets significantly warmer
at 1.75 watts output than does my Yaesu FT·
411 at 2.5 watts. This, and the very quick
battery depletion, lead me to wonder whether
the transmitter efficiency might be low, There
are no current drain specs given for normal
7.2-volt operation (the only specs are for 13.8
volt use), so I can' t know for sure.

As with most extended-receive rigs, there
are some birdies and spurious responses, all
well outside the ham band . In particular, a
local FM radio station appears repeatedly in
the 160 MHz band. None of these anomalies
should affect normal use .

Unl ike all the other microprocessor wauces
I've used, this one does not use a standard
l it hiu m b at tery for b ac k up, Instead , a
rechargeable li thium battery is used , This
might seem like a good idea, but the manual
states tha t this battery will go dead and empty
the memories about one week afte r the main
battery is left discharged. So, if you run it down
and then go out of town without it for a week ,
you may come home and find all 48 memories
(and all yOllr parameter programming) gone!
ICOM may want to consider adding in z-year
lithium cells in future versions tor memoryl
parameter management.

A Terrific Mini-Rig

This is one nifty tittle radio . Clearly, its great
est advantage is its size , suggesling tha t the
best uses for it are those which do not require
an external ballery. After all , once you hang a
battery on the bottom, it isn't sigmficantly
smaller than other min i-rigs. II your usage is
light, and especially if you can use low power
(the company suggests that the internal bat
tery will be discharged quickly on high power,
and they aren' t kiddi ng), this rig offers you the
ult imate in miniaturizat ion . I'm sure it will
prove popular. ICOM's defini tely got a winner
in the IC-2SAT! m
Michael Geier KB1UM is 73's ffOubleshooting
" Ask Kaboom " columnist. You can reach him
at 7 Simpson Coon, S. Burlington VT 05403.
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73 Review by Kenny A. Chaffin WHilE

Ramsey QRP-40
Transmitter

Ramsey Electronics
793 Canning Paf1o:way

Victor NY 14564
Tel: 716-924-4560

Price Class: $30. Case kit: $13

Get a 40m transmitter quickly and easily with this kit.

Antenna

which is about what could be expected
from a VXO circuit on 40 meters.

It's disappointing that the crystal is for
7150 kHz, nowhere near either the start
dard 7040 kHz QRP frequency or the
71 10 kHz Novice QAP frequency. If you
want to operate the recognized QAP fre
quencies, you have to either order the
right crystals or pull them out of other
equipment. The supplied crystal is a
standard HC l81U from Jan Crystals, but
the instructions say that almost any
style will work .

I thought I' d need an antenna switch
to connect my vertical antenna to either
the QAP-40 or my transceiver, as in the
old days when I had a separate transmit
ter and receiver, but I didn't. The QRP·

40 has a built-in diode switching arrangement
that prcvces an antenna output to a receiver!
Good job, guys.

Next, I checked all the parts against the
parts list. Some of the transistors come in a
couple of flavors, bu t the variations are all
listed, so it shouldn't cause any confusion. A
couple of hand-written additions tothe instruc
lion sheet concern the resetor-uke inductors
that are part of the kit. If you aren't familiar
with this type of inductor, which lOOks almost
like a resistor, it can confuse you . The most
notable difference is that the inductors have
silver bands on both ends and the color code
in the middle .

signed to hang on a pegboard display . The
bag contained the 4 · x 5~ (100 x 127 mm)
cirCuit board alOng with all of the other parts.
The first thing I did was pull out the one-page
instruction sheet and examine the Circuit. It's
a four-transistor transmitter design with a VXO
arrangement . That it's a VXO circuit wasn' t
mentioned in the advertisement I saw, but it 's
explained in the Aamsey catalog.

I was immediately pleased that it allOwed for
two crystals selectable by one of the two front
panel controls. The other control is a poten
tiometer for tuning the VXO. The instruction
sheet indicated a tuning range of 10 kHz,

Photo A. Component side board of the QRP-40 transmitter.
Parts installation is easysince the board isn't crowded.

Design and Tuning

The QAP-40 arrived in a plastic bag de-

Fast Delivery

I ordered the 40m version , since
that 's my favorite QRP band, alOng with
the case kit. When it arrived two days
later, I coutd hardly wait to heat up the
old soldering iron. Unfortunately, I had
to wait a bit. We have three kids all un
der three years old, the most recent eo
dition being three weeks old. As you
might imagine, this sometimes causes
QRM with my hobbies .

Even so, I didn't waste any lime opening up
the package and checking it out. The case
was machined and marked, and included the
front panel knobs, but the connectors and
swi tches were part of the QRP-40 kit. The
case kit consists of the plastic case itself, cus
tom front and rear panels, and knobs for the
controls which come in the transmitter kit .
Having a custom case, though not essential,
simplif ies and completes a project . I was
pleased with everything I saw.

R amsey Electronics of Victor, New
York , provides a painless way to

get involved in QRP construction and
operation . They offer three l-watt output
QRP transmitter kits , for 20m, 4Om, and
BOm. I first saw these kits advertised in
73 Magazine , and I called to find out
more about them.

QRP-40 Transmitter Ki t

Power out
Circuit
Controls

Power

1 watt
four transistors, crystal control

AlB crystal switch
VXO tuning control

12-14 VDC

Photo B. Front . . .
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Photo C. . . . and back panel of the QRP-40.
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Call Ross
Today

(208) 852-0830
We Are Stacked High

With All The Name
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Over 9000 Ham Equipment Items
Are Just A Phone Call Away...

~ - ,

Ross and Sherry showing just one wall full of Ham Equipment.
Thousands of feet of shelving are loaded with everyday and
special Ham needs.

All Orders Promptly Shipped
FOB PresIon, Idaho

•-

"

Close Out $689 .99
Under $830.00

Under $700.00
Close Out $264.99

,

Ross At The Bench

.-

IC-471A
IC-725

FT·747GX
FT·73RTI

SUPER SPECIALS
Ya8Su

Icom

Also Look For Future Ads & Cluslfleds

,

'If
r:-

Ross and Kathy In Shipping

eq uipment . Since the firm now relies
ma inly on wcro-ot-moutn. keeping the
overhead down, we are able to give
good serv ice at low pr ices. We fill the
order immediately and the owner, Ross
Hansen, usually answers the phone
personally to take care o f your every
need.

THIS MONTH'S GOODIE FROM THE CANDY STORE

13
,......

_RD C T5-+tI)S '
. Una

,- - - - -- - - $10" .80

Simll.' ....ing. on Kenwood, 100M, Y..,su,
Hygain, etc. An LT.O_

Kenwood, rw"l00A, $.45' ." lCloM Ovll

Ove,9008 H",m Item s In SIOCk, All P'ices
Cash FOB P,eslon. Mo'e sp&<;I.ls In Ham-Ads.

looki ng 10' tomethlng not lis led??? Call orW'ile:

ROSS DISTRIBUTING COMPANY
71 South $llIle 511"-. ......-. _ 11213

Tele phone (208) 8S2-oeJO
Hoon:T~~, iiX).~Mo"d.,~

Clos ed SMurdlly and Sunday.

Some 30 years ago Ross Hansen
started distributing and selling electronic
parts, tubes, res istors, TV wire, et c .
Nationally known brands have since been
added to the store's lines.

Fifteen or so years ago, we
adverti sed nat ionally on a very limited
basis concentrat ing more on Amateur
sales with each passing year. Now the
inventory inc ludes more than 9000 Ham
related Items and includes all popular

RDC

~Watch For Our Monthly Goodie From The Candy Store

Ross Distributing Company
P.O. Box 234, 78 South State Street, Preston, Idaho 83263
T I h (208) 852-0830 Ho.", T.8.d8,..,ld8' 9 '01>6'00,e ep one . 9:0002:00 Monda S

CIRCLE 254 ON REAOER SERVICE CARD
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"Shipping and handling tor any
item odd $2 each.

Single Pole, 5 Po$ItiOn.
AJI Uf'lU5ElCI fX)5itions grounded

"'CS-3G - UHF conneclOf1 ! $36.50'
#CS-3G-aNC - 8NC conoectors j $43.95'

On the Air!

Operating with 1 watt With a vertical IS a
world apart from operating with a ki lowatt and
a seven element beam. You have to use a few
tricks , like tail-ending, calling a stalion when
he finishes a OSO, or answering a CO rather
than call ing CO

At first I had no luck, even following my own
advice above. Then I remembered, from the
days of separate transmitters and receivers,
that a CW signal has IwO sidebands . Most
modern trancetvers use only one of these.
After gelling on tne other sideband, opposrte
of the way my Hea th 5400 normally operates.
it worked. The first CO I answered heard me.
K5KS in Albuquerque, New Mexico, was my
first 1 walt contact . He valianlly gave me a
559, and we chatted for a few minutes whil e I
attempted to contain my enthusiasm. It' s quite
a feeling to have a OSO going well. and even
rag-chewing a lillie, on 1 wall . Amaz ing'

The next day I had a contact with Joe N3NJ
in Pittsburgh, and others around the States. I
haven 't worked any foreign OX with the QRP
40 vet . but since it's been done often In the
past, so ,( s only a matter of time. I can hardly
wait to work New Zea land wllh 1 wall .

They seemed to work, thOugh the tone ctme
output sig na l was nothing to wrile home
aboul, and the luning range was non-existent .
It's probably best to avoid older crystals and
Slick with the newer canned crystals. ttestec
the transmitter with a wide range of crystals,
and the power output rema ined 1 wall , regard
less 01 frequency.

Installing the board in the case is Simple,
Ramsey provides rubber feet for the bottom
half of the black plastic case, The top and
bottom are identical, except that the bottom
has two holes for screws 10 secure the case .
The ci rcuit board is a tight lit. Place the front
panel on the board and !it these together into
the bottom. Four screws hOld the board in
place. After screwing the board down, you can
attach the back panel and top.

I ran into a slight problem with the button for
the crystal select switch . It was too loose to fil
on Ihe switch shaft, atteast in my kit . Folding a
strip 01 paper and inserting it between the
shaft and the bullon snugged up the iii
enough .

Conclusion

Ramsey has a limited warranty on its kits
and telephone help if you have problems, but
with the simplicity of this particular kit it should
be smooth sailing.

The final QRP-40 transmitter. installed in its
case. measures about 5 " x Slh - (127 x 140
mm), and is a nice-looking , although small ,
addition to my station.

Is il worth the money and effort? Absolulely .
If you 're looking for an easy way to bui ld a
QRP rig , this is it. Ouick delivery, comptete kit
with good instructions, and easy operation,
And it's always more fun to get on the air using
something you built voorseu . II you 're not into
scrounging lor parts. this may be the kit lor
you . Happy QAPing! OJ
Kenny A Chart'n Wffl'lE. 2942 Sooth Wabash Clfcle.
Denver CO 8023' .

Adjustment and Tuning

The next step was
to check the receiv
er and v er ily the
frequen cy . Su r e
enough , it wa s a t
7145 kHz . Checking
the range 01 the tun
ing control, wh ich is a
Sk pot, gave a range
of about 7145 to 7150
kHz. The only internal
adjustment is a coil in
the oscillator cucuit
that adjusts the luning
range , Trying various
sett ings and ad ju st
ments, I was able to
get the lower limi t
down to about 7140
kHz, but I could never
get a range of more
than 7kHz . Close, but
not quite the claimed
10 kHz. The tun ing
range of a V XO is
highly dependent on
the type of crystal and
oth e r factors , so I
don't consider this a
significant problem,

l ater, I found some
old FT-243 style crys
tals in my junk box
and decided to try
th em just lor grins .

Apprehension

Power input can range from 12 to 14 vons.
so I connected the board to my 2 meter rig 's
power supply, f had 10 scrounge around a bit
to lind connectors and adapters to connectlhe
dummy load and antenna . The ORP-40's two
antenna connectors and key connector are all
phone plugs. Fortunately, from my work with
the HW-7 QRP rig and a couple 01 home-brew
preamps, f had phono-to-UHF adapters .

The switch lor the crystals is not marked on
either the board or the schematic as to which
position is lor which crystal, but it's relatively
easy to ligure out. The front panel 0 1 the case
is marked. but, for you who get the kit without
the case kit , remember Ihat out is position A ,
and in is position B.

I selected position A, the 7150 kHz crystal .
and connected the transmitter 10 my antenna
via a wattmeter. I turned the power switch on
fo r aboul hall a second and then quickly
backed it olf. No smoke . Good. Everything
looked line, so I turned the power back on and
pressed th e key . Yeah ! Power out ! The
wattmeter showed about 1 wall ,

overlooked in kits . This makes it easier 10
check placement.

I completed the ent ire assembly by the time
the kids got up from their naps , about an hour
end-a hall. This was enough time for me to
check and make sure I'd installed and sol
dered everything properly. Depending on your
experience with kit building , allow trom one to
three hours.

Single Pole. 3 Position,
Desk orwall mount
All unused costoos grounded

"CS-6G - l.H' CO......lu. ' $4.6.50 '
-e5-6G-8NC - llNC ccrnectcnl $59.50'

coaxial R. F.
antenna switches

Heavy Duty switch for true
1 Kw POWER - 2 Kw P.E.P.

Ceramic with Coin Silver
Switch Contacts

AU aJR PRODUCTS MADE IN U~

~ BARKER a WlLLIAllSON
~ Q.JCJlity COmmuniCation F'\'oduct5 Since 1932

At your Dismbuton wri1e Of coli
10 Conal Street, Bnstol PA 19007
(215) 75&-55&1

After verifying that nothing was missing, I
carefully put all the parts back in the bag
and waited for an OpjX)rtunity to begin .

Assembly

My chance came the lollowing day. With the
kids and wile napping, I sneaked to the base
ment and heated up the 01 ' Weller soldering
iron. Even though the QRP-40 is a relatively
simple circuit with about 50 parts, it is by no
means a Heathkit. It doesn't guide you step
by-step (e.g" " Insert R31 [red-brown-qreen]
at position A12 ." ). For this kit , you have to
know what resistors and capacitors are. and
how to read their values. The entire assembly
instructions consist of nine steps:

1. Orient the circuit board.
2. Install jacks and switches.
3 , Install capacitors.
4 , Connect a 1000 resistor to a 220 IlH in-

ductor, and install as shown on the figure.
S.lnstall resistors (47k on solder side).
6. Install diodes and tran sistors.
7. Insta ll inductors.
8. Install crystal.
9 . Check all solder connections.
The only difficulty was positioning a couple

of the transistors. Q2, in my kil , is almost
round . II took me a second to find the flat side .
The parts placement drawing was a great help
in figuring this out. 04, on the other hand, is
almost square , It does, however, have a cou
ple 01 missing corners on one side, II you
assume this is the rounded side, and the other
side flat . vou'u have it right.

Unused holes on the ci rcuit board are indi
cated on the layout d rawing. something often
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***Unlden Cord,.•• Telephon..***
XE1SO-T U"irhln Co.dless Pnone wll ~ spe.ke. , 59-9,115
J.E550-T U"kJ. "Co.dless Pllone, , , 119115
J.£300-T Unid." Co.dless Pllone, . . . . . . . . . . . , 189.95

*** EJI'.nd.d a.,.dc. Con'r.c' ***
II you pu.c~as•• sc.nner, ca ra"" • .,.lecto. o. COtdl.N
phon. I."", I nyslore In IneU.S.OfCan.(la, ",;Ihin I"" le.t3O
(la,y.. you can g.1 UP to t~r.,., ....... r1I of e. ,,,,,(Je<! M"'ic.
con I•• ct IromW.m1"lecll. Thls service• • ransion p1.nbegIn'
I rr•• Ih. m.nlllaclu,e(s warr. nl y e.pi.e.. W....n,..,h will
perfOtm I II "flCfI"'ry labor ."d will nol cn. roe lOt •• 1"."
. IIIPDlng. E~lended servoce contr. cts I'. not rel,,"""llIa I nd
awvonly l olhe ori\Iinalpun::Mse•. AfwD ........e"._con
trect onl mobile or base scan..... is529.99.nd Ih,"......... _
13999, FOt handheld scanners. 2 y"" r1I i. 159,99 Ind 3
yfII r1I _"9.119. FOf.a"".d<tlect~ lwOyN-railI211.n. For
CB'I-' 2 yelra is '39.99. FOfCOfdl.NptIonea,3 y. ... ,.
'34.119. O.de. you. ,," ended _nnce contflC! today,

OTHER RADIOS AltD ACCEaaORIE.
~5J.LT·T e..n::., 10 Chl"""'-" _ 511" 1l5
8C10XLT·T e..real 20 Chl nnet su. _ 5 ' 59 95
BC115J.LT·T BNrear 16 channel scanne• .. . . . . . 5156 .95
R2068-T R..... ney 60 channel _ nne•. . . . . . . . . . . 51"1I.11.
A10911-T R.-;I.ncy " 5 cMnnelsu.nn• •_ 5 \ 011 .95
152·T Rago."ey 15 ehllnnet su.nn 5261195
UC102·T RagoIfnC, \/H F 2 CI'L 1 w.n rrenae-.. ,I' HI 95
ePS5-T R "e y 16 .....P reg. power S<.IppIy . . . . .. 5HII 1l5
B~T1 ~batt.packtorBC2OQ;BC1 00J.LT .. , s.311.115
118-T 1.2 V loA N..CId boln_ l_ of eogMl.. . . . .. • 11115
FB£·T F.equency DIrectory lOt Elstem U.s.A. 11• .95
F8W-T F f8f)UfIf'ICy Dorectory lOt W_em U.s.A. 5"'95
RFD1 ·T Great LeJo.es F' eQuency DIrectory I '" 95
AFM·T N_ England F.llQ ncy DI.ectory 11.. \1-5
RFD3-T "'M! Atlentoc F'eQUency DI.ectory I I" 95
AFD4·T Soutl'lelSl FfllQ ncy Oi<ecl ory 1"'95
AFoe-T N W & "'on ~ Plains F.eq ncy Dot. . 1 1".\1-5
ASD-T Atr!>Ia"" Scan Ouectory . . __ I '" 95
SRF-T S" I Rfldoo FfllQuenty Directory 51.. 95
TBG-T "Tap Sec.el'" R"lI'stry of U.s. Govt- Freq. ••. S1" IIS
TTC·T Tune on on t_pI>Dne calla Sl"1l5
CBH-T Bog CB H."dbooklAWFWF.!Nband , 51".95
TIC-TTed'lniQueS fo< lnlercepllfIQ Comm,,_ ...•," .95
RRF·T Ra.~rOlld fl'llQuency d.-ectory .. . . _ I I" 95
EEC·T Embll$SY & Espionage eom"'uniclho... ,... 51 .. 95
ClEoT Covert lnl elligencfl. EI<fcI. Ea.eadfOPPlng . . 5' " .95
MFF-T Mo<Jwest Federal F.eQ....ncy dlfectory 51 .. 95
AeO-T M.gnel mounl mobile scan nt.nn 53S.95
A10-T B_ at.loon SClnne< a"tenna __ .. 535.115
Al 300-T 2. MHz.-1 .3 GHz Oiscon• • nr.n $1011.95
USA".....·T M.g moun, VHF ant w' 12' cable 539.95
USAK·T ""- IIoIe mounl VHF .nl- wI l l ' cable , 53S,95
AddI" .OO ""'IIP'"lI 'orIlI llCCessone, Oldele<! .tthe_l......
Add 512.00 ,~ipping per .adiO . "d $4.00 per . "I.n...

BUY WITH CONFIDENCE
To " . , 'h. '.a,••,d.,,,,,,,, trom C~lot anyac.nner,
serld or phone your order di.ectly to our SCanner
Oialribulion Center~ Michigan .esidents please add 4%
asles tex or supply your tax 1.0. number. Written pur
chase .orde.s are accepted I rom app.o~ed gove.n...enl
agencIes and mos t well rated tirms at a 10% aurcharge
10< net 10 billing, All sales are scblect to ava ilability.
acceptance and verifica tion. All sales on acceeecrtee
are hnal. Pric...s, te rms and specifications areaubiectto
change wil hout notice, All prices life in U.S.dollars. Out
01stock items wilt be placed on backorder automatically
uniess CEI is instructed differently, A S500 add itional
handlirlg l ee will be charged tor all orders wilh a
merchandise toter under S50 .00, Shipm enls are F.O.a
CEI warehouse in Ann Arbor, Michigan. No COD's.
Moat items listed ha~a a manulacture(s warranty, Free
copies 01 warranties on these prod uct s are a~ail.ble

by w.it ing to CEI, Non--cen ified checks reQuire bank
clea' l nce, NOl responsible for typOgraphical errc...

Mall o rd e rs t o : Commu nica tions Electron·
ics;" Box 1045 , Ann A rbor. M ic h ig a n 4 81 0 6
U.S.A. Add S12 .00 per scan ner for U.P.S . ground
shipping and hand ling in the continental U.S.A .
For Canada. Puerto Ric o . Hawa ii, Alaska, o r
A PO/ FPO delivery. s hipping c h arges are two
times continental U.S. ra te s . If you neve a
rxsccver. V isa, A m e ri can Expre ss or M as te r
Card, you may c a ll and place a credit ceraoreer.
5% surcharge fo r billing to AmeriCan Express.
Order toll-free in the U.S. D ia I 800-U SA· SCAN.
In Canada d ial 800·221·3475. FAX anytime.
d iaI313·971 ·6000. If you are outside the U.S.
or in Michigan d iaI313·973·888B. Qr-dertoday_
SCanner DIstribution Center~ and CEl Iogos Ire trlde
rna"'a of COmmunications ElectronICS Inc.
51le (Jarn 10/1 /8 9 - 313 1190 AD .100'8I1--T
Copynght o 1889Com m Un lcetlonl Elec l l_ Ic , lnc.

ConsumerProducts Division
P.o. Bo~ l ()4S D Ann Arbor. M lChigan481Q&1045 Us....
Fo r ord.... CIU 313--9 7 3--8888 or FAJ. 313--911-eooo

For credit card orders call

1-800-USA-SCAN

BC760XLT
800 MH:z.

mobil. acann.,
SPECIAU

*** Unlden CB Radios ***
The Uniden line 01 Cit izens Band RadiOtranscei~erl i '
styled to compl iment olher mobile audio eQuipment.
Uniden CB .adios are 80 .eliable thaI they have a two
year limited warranty. F.om the leatu.e packed PRO
810E 10 the 310E handheld. there i' nObetter CitizenS
Band rad io on Ihe markel today.
PA0310E-T u",a." 40 Cll. Po<1abl. /MObIIe CB , . , 58395
PR0330E-T U"ieJe" "O C~ R.mo' . mounl ca ...'l C1-' .9'
PROSOOD-T U"i".n "O Ch,"nel CB Mobol. "",., '38.95
KARATE·T U"idfll> ..0 cllannel .eseu• ..(Joo 553.95
GRANT·T U"idfI".so channer SSB CB moble l1 &e 9.
MADlSON-T U"leJen "O cMnnel SSB c e bolle . " 82.... .95
PCl22-T u,,;aa" 40 cll.".,al SSB CB m-obile, 5119 95
PA0510 J.L·T Unj".".so chlnnel CB Mobole " .. 538.11 '
PR0520 J.L·T U"jdan.so chlnnel CB Mobole 556.115
PA0530J.L·T U"j".n.so chln",,1CB Mobole " 11.115
PR0i$40E·T U"iden 40 Chllnnel CB Mollole , . . '91.95
PA084OE·T Unl(Jf/".socha"n.1SSBCBMobile 5 ' 31 .95
PR07 10E·T U"id.n 40 chllnnel CB BaH , 511995
PA0810E·T Un,_ .so cM"nel sse CB BaH Sl1" 1I.

***Un/den Radar D.tfH:to,..***
Buy t/'le linest Uniden ' I d., delec10rs from CEI today.
TALXER-rl U"idfln IIIkIng '-r delecto< 51 95
fIl07·T u"_,, _ mounl'-' oetectOt ., $911 11.
Rt:»-T U"idfI" . F'toup<><l'" .il• ...,.. ""'ectOt 5' 1".115
ADIIJ.L·T U" ..." - mc o' alU radar detectOt , 5 ' .... \1-5
RD25--T U"idfI" _ mounl'-. delectOt , " ' 5".9'
RD500-T Uniden _mount'-' delectOt, "".95

Bearcat"' 200XLT·T2
List price $509.95/ C E p rf c . S239 .e5/SPEClAL
f:l-" ncr. ItOO Ch.,.,.., ••00 11Hz. Handheld
".rch • LIm" • HoHI • ~_ItF. LooAou1
ffeq"fII>ey ra""," 211-S4. 11'-174. "~·S I 2. aoe-ue M HZ
u eludes a13 P875-UP0t2S ..." 85'lIa7S·.1I4 012S M H.
The Bearca' 200XLT sets a new standard lor hand
held scanners in performance and dependability.
Th is luillealured unit ha s 200 programmable
channels with 10 scanning banks and 12 bend
co~erage. II you want a ~ery similar model WIthout
the 800 MHz. band and 100 channe ls. order the
Be 1OOXLT·T lor only $189.95. lnctudM antenna.
carrying case w ith belt looP. n i-cad battery pack,
AC adapter and earphone. Order your scanner now.

Bearcat"' 800XLT·T2
L iSt ptice $549.95/ C E prlc. ' 239.9 5 /SPECIAL
12-Bend, 40 Ch.nn.1 • NO'cry.,.'.c.nn.r
Prlorlly confrol ••••rch/k.n • Ac.rDC
Bands: 29-54. 1 18·l 74. 406,5' 2. 806·912 MHz.
EulueJe' '23.lJB15·84P.012S .,," 8aa.lJ81s·eg".0 12S "1Hz.
The Un iden aooXLT rec4l i~es 40 channels in two ban kS.
SCans 15 channeis per second. Size 9'4" ~4"' '' ~ 12.... ...
II you do not need tile 800 MHz. band. a simila' model
ca lled the BC 21 OJ.LT·T is a~ailable 10' S178.95.

Bearca~ 145XL·T
U st price $ 189.95/C E price ,94.9 5 / SPECIAL
1O-S e n d, 18 Chenn.1 e NO'oryef.' ecann.r
Prlorlfy f;ontrol. W.efh.r a••rch • AC/DC
Bands: 29-54. 136'174. 406· 5 12 MHz.
The Beareal1 45XL is a 16 channe~ programmable
scanner covering Ian Irequency bands, The unit teaturee
a built-In dalay lunction that adds a three seCOnd delay
on all channels 10 p.event miased transmissions. A
mobile version called Ibe BC56 0 J.LT·T leatu. ing p.~

ority, wealher searcn, channel lockout and more 1.
a~ailabie !or S94.95. CEI's package price inc ludes
mobile mounting bracket and mobile power cord.

Presiden~ HR2510·T
List price S49 9 ,9 5/ C E p rice $ 239.9 5/SPEC IAL10 "'.f.r "'0"". Trenec."'.r • DI""ellll'O
I'u"Bend eo... ra"• • AII-"'od. O".r.f1on
"cAlif liquId cry.fa' dl."I., • Aufo Squ.lch
RIT. Pra"rogr.mm.d fO KHz. CMn_'.
F'eQu." e, Cove.~.: 2a.0000 "'Hz. 10 211.eppp "1Hz
The PreSident HR2510 Mobilel0 MeterTranscei~er

made by ueroeo. has everything yoy need lor
amateur rad io communication s. Up t025 Watt PEP
USBJLSB and 25 Watt ON mode. Noiae Blanker.
PA mode. Digital VFO. Built-in S/RF/M O D/SWR
meter. Channel switch on the m icrophone, and
much more! The HR251 0 lets you operate AM. FM.
USB. L SBor CW. The d igita ltysynlheaized freQ uen
COl cont rol gives you mill lmum liability and you
may choose e ither p re-programmed 10 KHz. c han
nel steos. o r use the built-in VFO lor steps down t o
100 Hz. There's a lso RIT (Rece ive r Incremental
Tuning) t o g ive you perfect ly tuned lig nals. With
receive scanning, you can scan 50 channels in any
one o f l our band segments 10 IKJ-d OYt where the
action is. Order your HR251 0 Irom CEI today.

NEWl Presiden~ HR2600·T
List price $599.95/C E p rf c . 129 9 .ri5/ S PEClAL
fO ".'_"0"". Tr.n.c.,.,.r. 1I••I'_fur• •
The new President HR2600 Mobile 10 Metfl!" Tra ra-
ceiver is simila r to the U"iden HR251 0 but nowhas
repeater o ffsets (100 KH z.) and crcss encode.

•

•

•

Get ~., ""'''ll'' on th. sc.",..rs
• • ted in Ih'. coupon. Th il COl/poll must
_ mcludfld ...,/f> '/OlI' $1r'''''/1 oro.t.
Crf1tji t earcr.s,~Ie/l«II, .II(/Q~tto
tar dIscount••re • • eluded Irom th is
oft" Otl" ~.,~ only on JYeP'id OIl1cors
",.,IeddlfltClI,10 Communic.ltlOll' EIIK
IronieS/tic.. P.O Bo.. 1045-o.$1( UN /3.
Ann Altlot; M,chig , "48 t06- I045 lLS A
CouPOIl u pire, ""arch 31. 1990.
Col/POll me, nol~ IIHdineon/Unf;lion
..,;/" en, a'''... oil., from eELCcwPOIl
".., be photocopied. Add $ 12.00 lor
Shipping In t". COnl,.,.tl r.1 U. $ "
Rege ncy TS2·T • • • • • • • • •• 259.9 5
Re g eney A1&OO-T• • ••••• • 239.95
Re 9 . nl:Y R1og9 ·T ••••• • •• • 99.95
R. 9 .nl:Y RH &06B- T•••• •• 419.9 5
R. 9 . nl:Y RH25 4B-T•••• • • 294.95
Bearcat 200XLT·n •••• • '229.95
Bearcat 100XLT·T • • •••• • 164.9 5
Bearcat 800XLT·n ••••• '229.95
Un lden HR2 51 0 · T 229 .9 5
Unlde n HR2600· T •••••• • 274 .95
Un lde n PR Q500 D-T 2 •• ••• • 2 9 .95

* * * * VA LUA BLE COUPON ****
Bearcal'V 760XLT·T
List price S499.95/ C E price '244 .95/SPEClAL
f2-Bend, 100 Ch.nn.I e Crya,.,Ie. a e AC/DC
Frequflncyra"Qa:~g.54. 11S·174, 40i5 ·51~.S08·956 MHL
E~elua., 813.P8 75·84P 0 125 .,,(J 8e8.P8 75·81UO115 "1Hz,
The Bearcal 76 0 XLT has 100 programmable chan
nels organized jl.8 Ii~e Channel banks for easy use.
and 12 bands o(<:o~erage including the 800 MHz.
band. The Bearcal 760XLT mounts neatly under
the dash and connect s directly to luse block or
battery. The unit also has an AC adaptor. flip down
stand and telescopic antenna for desk top use. 6·
5/16" W ~ 1~" H x 7'1t " O. Model BC 5 9 0 XLT·T is
a similar version without the 800 MHz. band lor
only S 194.9 5 . Order your scann er from CE I today.

***ItIONEYSAVINGCOUPON* * *

Regency·RH256B·T
List price S799.9 5/C E pric. 121111.95/ S PEC l AL
f8 C,..""., • 115 We" Tr8n_-"" e I"rlorttF
The Regency RH256 B is a sixteen-channel VHF land
mobile Iransceivfl!" designed to cover any freQuency
between 150 t o 162 MHz. Since th is radio is
synthesized. no e~pensive crystala a re neede d to
store up to 161reQuencies w ithout battery backup
All radios come WIth CTCSS tone and scanning
capabi lities. A moni tor and nig hVday SWIt ch ia a lso
standard- Th is transceiver e~en ha s a priority fu nc
t Ion. The RH2S6 make.an ideal rad lolorany potice
or l ire depal1ment volunteer because 01its low cost
and h igh performance. A 6 0 Waft VHF 150-162
MHz. ~ersi on called the RH604B-T ia a~ai lable

lor $429.9 5 . A UHF 1S watt. 16 c han nel ~ersion 01
th is rad io called the RU1S4 B-T is allO a~ai lable

and cove rs 450-482 MHz. but the COlIt i. $ 4 5 4.95.

NEWl Regenc~ Products
M03G-T R....."q 200 e ~. M ndlle ld .cln""• . . . . 525...95
M02G-T R.-;I. "ey 100 c~. hIlndheld .cln",,' ,• . , $189.95
fI401 0-T R.-;I.ney1Ochll"nelhllndl'leld su.n""r . , 51''' .95
Al &0().T R....."q100 C ~lnnel mObIle su.nn... . . . 52.....95
P2OO-T R.lI." q 40 elllnn.l c e MObI l• . . . . . . ,. . $.38.95
P21 G-TR. lIene, 40 e~lnn.1CB tJlobile 556,95
P220-T R..... ne ' 40 CIII"".1 c e tJlobol• . . . .. . . . . ,, 519 95
P3OO-T R.-;I. ne y 40 clI...",,1 SSB CB Mobol<f $131 95
NOO-T R.-;I."q 40 CII."n. 1sse C8 Ba 511".95
PftI 1G-TRepet>c, · F'toMPll'"l'" " .. ra"". ""'1CIOf $11".95
PIlI120-T R..... "c,·...oero· '",e '1"'" derKlOf 11... .95
MP5100J.L·T R_ c, 4O CII. n""I•....,;_ 51 39.95
MPSSI OJ.L·T Repet>cy80 CII. nn.I•.....:_,.. 51 59.95
MPllOOOJ. L.T R~y80 CIt, n""I.~ , . 5209 95
MP2000J.L·T R_c,__ mlri... l rans. .... $1 89.95

Uniden Corporation of AmeriCa has pur
chased the consumer products line of Re
gency ElectroniCS toe, lor $12,000.000. To
celebrale this purchase, we're having our
largest scanner sale in history! Use the
coupon in thisadforbio savings. Hurry...offe r
ends MarCh 31, 1990.

•
unl err
$12,000,000
Scanner Sale
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EVEAffiH.YOSTKB9Xl
We have batteries for commercial, amateur radio,

computers, tools, phones and more.

-INTRODUCING-
Our High Powered ICE PACK for your ICOM

COMPARE OUR PRICE & VALUE

PRICE
$69.00
$54.00
$6U)()

ICE PACK
OUTPUT mAh

IC·12 12.5V 700
AF'10 9.6V 800
IC-10 9 ,6V 1000

E.H. YOST &CO.
7344 TETIVA RD

SAUKCITY, WI 53583
(608) 643-3194

FAX (608)643-4439
ASK FOR FREE CATALOG

PRICE
$69.95
$69,95

NEED
BATTERIES?
CALL THE EXPERTS
~
~ .

MR.
NICAD

-NEW-
ICOM B cell Alkaline/NICAO battery pack .. .. $23.00

- REPLACEM ENT BATTERIES-
FOR ALL YOUR NEEDS

Nickel Cadmium,Alkaline, Lead·acid, Lithium,Mercury ,etc,

ICOM
OUTPUT mAh

BP·7 13.75 490
BP..a 84 800
N/A _ _

MorseM"" Plus is ab$olutely !he best PCbased Morse Code trairMf avail 
able' II i$ easy to use and runs on any tBM-PC Of compatible with 512'1< of
memol'y , • w;1! teach the oewoorner Morse Code. using tried and true meth
ods and practice the 8xperiellced ham al any speed betvleen 5 " 99 wpm.
MoTselUn Mus feaM es II random character generator, II random word
ge nerator " al lows you 10 send any ASCII text hie. Also, M OTS#1,fhn Plus
will send realislic, true random callsigm;, with user adjustable options thai
allow the speed and frequency 10 vary with each call . sounds like lislening
to a plte-up!
Morselilln Plus will also send...1Ju Et .• and.om...£CC.-lype--.a.So.:a. (over 20
t.ilIion poniblel). q uiz you on what you have heard and keep track of your
progress, just like the exam . Or you can choose 10 jus! listen 10 reanstic
random two-way OSO's. one ahet 8flOthef. with [he option 10 allow varying
speeds and tones. just lIke kstening 10 HFl Morullan Plus wi. even let
you save everything thal if sends (random code. eallsigns. OSO·.. e~
thing!) to II disk file, so you can document whaJ: you hear Of make code
tapes and have II record of what 's on them! 1ItN5<6I1J1n Plus even features
CflLindependefII liming. so you oeo't have 10 fool around with sening ee
program 101' your computer · it will do it for you!

Unlike other ON trainers. MOI3'eMa" Plus was designed by a CW expert
(NE4L) who knows what it takes to gel to thaI high level or proriciency. But
the best fealure about MorseMan Plus is it's price. For just $19.95 (reg.
$24.95) you can get the most advanced trainer .vailble and you also
receive the next major update free when it is released as w ell as l u ll
user support and membership o n our BDS! "you want 10 get
liceo$ed.upgrade or jusl tust enjoy CWo MorseMan Plus is !he way 10 go!
Give it a trv and you '. agree that M~M"n Plus is absotulety lhe best
PC-based Morse tra iner available!

Threo-..WaY~LllL.Order~(1) TOLL FREE with Visa/MC call 1
800-525-7235 (9-4:30 CST M-F) • (2) via our BBS (24h rs):
(205)757· 1348 or (3) send Check/MO for $19.95 (+ $2.00 slh)

renaissance development
box 640 - Killen - Alabama ~5645

CIRCLE 14 ON READEr SERVICE CARD

W2DU
(HF & VHF)Amaleur Antenna Baluns

THE BIG"SIGNAL

UNADILLA ANTENNA
MANUFACTURING CO. C

POBo. 4215 BV.~.MA~1 8 1 0

(5081415--783 1 9am-5pmEST.(508}414~9 24HA FAX

W2AU
(1 :1 &4 :1 )

• .

Transformer Baluns
FOf med'um powe, (1000 WAU' RF minimum) And broadband CIPl'ralion 3--lO MHz.

W2AU1:1 W2AU 4:1
50/50 or 751750 200/50 or 3001750

Dipoles, V's Hi-Impedance Antenna
Beams, Quads (ie: Folded Dipoles)

Non-Transformer Baluns
W2DU·HF A W2DU-VHF
1.8-30 MHz 30-300 MHz

3000-9000W w/1 :1 SWR 2000-4ooQW
1500-5000W w/2:1 SWR 1200-2400W

For uver au years. preferred b)' Amateur, Commercia l and
.\ li li la r r Operators A~,<mbled .....uh all ~l;I. i n k,,~ " ll""C1hard.....are
and buth-In l i ~hmin~ arrester minimizes vovr TV!. maximizes
" our po.....er

Contact Your Local Ham Dealer TodaW]
Call or write direct lor our informational brochure on

our other line products
TrapoI.Am"..,.. KIIs·Fi!t_oCen1er InllU'-tOtS·ENDau'-tion~oCoPiIIIANys

An pro6uctscome wilh S30 o.y W_ty

-NOTICE-
We are the NEW manufacturers of the original

JAMES MILLEN'" Products
(508) 475- 7831 9am-5pm EST

CIRCLE 295 ON READER SERVICE CARD CIRCU 136 ON RUDU SERVICE CARD
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It ' s EaS): a n d Inex pen
sive, If you have a video
camera or camcorder and a
standard TV set, you may al
ready own the most expen
sive componen ts of an ATV
system. AEA's ATV system
includes a transceiver and an
tenna. Simply connect the
camera. TV and the antenna
to the transceiver, and you're
on the a ir LIVE with one
wall P.E.P.! Your TV set will

monitor you r transmit ted and received pictures. If you
want to bmaOCast with more power. AEA also offers a 50
.....an mast-mounted linear amplifier with power supply.

T he FSTV-430A Transceiver features a low-noise
UHF GaAsFET preamp with a typical noise figure of less
than l .5dB and a crysta l-controlled or variable tuning
down conven er. Output is available on ch annel 3 or 4
for signa l reception AN D monitoring tran smissions.
Two frequencies can be selec ted from the front panel for
transmission (one crystal is included). The AEA des ign
is also optimized for superior video and audio quality
wi thout sync buzz even with weak signals. The
FSTV-430A is the on ly transceiver you need to work
AT V and it also allows you to usc the same TV set to
monitor your transmitted and received pictures.

T he L A-430!50 Amplifier with Power Supply
gives a boost to your ATV signal. It includes a 50W
P.E.P. must-mounted Linear Amplifier (pa tent pending )
covering 420 to 450 MHz and a GaAsFET preamp
which utilize the antenna feedline for DC power. The
mast- mount e limina tes the line loss between the
amplifie r/preamplifier and the antenna to improve both
transmission and reception , and is the equivalent of a
IlXIW amplifier in the shack with a 3d B line loss. The
amplifier is housed in a weather-resistant alodized
a luminum case. The MPS-I OO power supply also
pros-ides a 13.6 volt output for the FSTV....30A.

T he ~30-16 A nte n na is a high
performance, computer-optimized
yagi speci fically designed for ATV
operation. It features broadband
frequency coverage from 420 to
440 ~1Hz, 14.3dB gain. Ocring
sealed connectors, 28 degree
E plane and 32 degree H plane
beam widths an d 16 eleme nts on
a JO-foot boom.

See AEA's F ST V System at
your loc al authorized AEA dealer.
Put yourself in the ATV picture
and join the fun!

A
dd a new dimension to your amateur radio com
rnunicat ions with AEA's Amateur Te levision
(ATV) system. If you hold at least a technician

class license, you can tran smit and rece ive live or taped
audio and video Fast-Scan TV (FSTV) information that
rivals broadcast quality. Now you can share more than
conversation over the air with this new mode of "JX=r·
sonar communications."

•
•

What ls tbe edvantege cl Vestiboial Sideband (VSK)'!
AEA's FSTV-4.30A Vestigial Sideband opennion drastically
reduces adjacent-channel interference. VSB requires
much less bandwidth than existing double-sideband
designs; n's the standard method of modulation required
by the FCC for all U.S. broadcast TV stations . Similar in
principle to SSB, VSB pub all of me audio energy and
most of the video in O!'4E sideband instead of two. Using
about half the spectrum space of competitive units, the
FSTV-430A is the ONLY ATV unit that conserves
spectrum space by using VSB. Even with AEA's
LA-430/50 amplifier. one sideband is reduced more than
3OdB. VSB presents an obvious advantage to the
bandwklth-umscious ATV operator.

Advanced Electronic Applications. Inc.
2006 -196th St. 5W/P.O. Box 2 160 Lynnwood . WA 98036 206-775-7373
Prlces and specifications subject to change without notice Of Ob ligation.
Dealer inquiries invited. Copyright 1989.

AEA Brings You
A Better Experience.

CIRCLIE 65 ON RIEADIER SERVICE CARD



-
Number 13 on , our Feedbeck card

Color SSTV for the Atari ST
Part I

Atari ST owners already have 99 % ofa color video station.

by John W. Langner WB20SZ

A catchy ad contains a picture with a
t ran sce ive r . a te levisi on , a tape

recorder, a missing box, and the caption ,
" You already own 75% of a color video
station." Read ing the fine print. you discover
thai the missing piece costs S1295 . II 's a very
fine and popular piece of equipment. but the
price is a bit sleep for someone with only a
casual interest in trying a new mode of com
municauon.

A few years ago you did n ' t have much
choice. You could either buy a commercial
scan conve rte r or home-brew a very co mpli
cated device . Ve ry few people had thc skill
and patience to build it. Modern home com
puters. though. have lots of memory. plenty
of processing power. and adequate color
graphics d isplay s to serve as the base for a
slow-scan te levision system. Just add a sim
ple inte rface and sui table software and you
are on the air w ith SSTV video.

Part I o f this two-part article gives you
background on the de velopment of amateu r
SSTV and describes a low-cost SSTV inter
face and software for the Atari ST comput
er.I.2·3 Part II will show you how to build a
high pe rfonnance color SSTV interface fo r
this widely available computer .

Table I lists the features of this syste m.
Before eonti nuing, however, let's first look
at how SSTV pictures are transmitted .

ssrv Transmtssion Formats

The ori ginal slow-scan televis ion standard
uses a tone of 1500 Hz for black , 2300 Hz for
white, and frequenc ies in between for shades
of gray. The 120 scan lines arc separated by
five-millisecond horizontal sy nc pu lses of
1200 Hz . Vertical sync, between frames, is
also 1200 Hz, but 30 mill iseconds long.
Figure I illust rates a single scan line.

Ea rly co lor pictures were transmitted with
the frame sequential method . Th ree separate
black and white frames were gene rated with a
red , green, o r blue filter in front of the T V
ca mera. On the receiving end , a triple expo
sure photogra ph was made with red, green,
and blue filters between the CRT and ca mera.
As technology improved , it became feasible
to keep all three frames in memory and dis
play them at the same time on a color TV .
Figure 2 shows an example with five vertical
color bars.
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Photo A . Atarj ST SS7V test patterns.

Photo B. Low-cost interface layout.

About a decade ago, several experimenters
develo ped various s ing le f rame co lor
schemes . One of the many formats is illus
t rated in Figu re 3. ~ Rather than giving equal
amounts of time to the red, green, and blue
components, you ca n use a short t ransmission
timc more efficiently by giving more time to
green. This is because our eyes are more
sensitive to changes in green. The first two
thirds of each sca n line is for intensity of
green. The remainder is for alternating red
and blue information , which is the average of
two sca n lines .

The Robot transmission formats are differ
ent in that they transm it luminance (bright
ness) and chrominance (co lor) information
rather than red , green, and blue . ' Lumi
nance , represented by Y, is co mputed as
0 .30 R + 0 .59 G + 0 .11 B. Chrominance is
conveyed by the two va lues R - YandB - Y .
Table 2 contai ns luminance aOO chrominance
values for several colors.

The possible ranges of Y. R - Y, and B - Y

are scaled into the range of 1500 to 2300 Hz
for transmissio n (see Figure 4). At the receiv
ing end, you can calculate original RGB val
ues with a little elementary algebra.

A be nefit o f th is system is that the first
two- thi rds of each scan line contains a black
and white compatible sig nal. Someone with
an old eig ht-second. black and white system
can receive a 12-second color picture proper
ly, and not even realize it was transmitted in
color!

Operation

Now that you have a little backg round and
history on SST V, let's look at the system I' ve
put together. To start with, there are current
ly two versions of the software. Ve rsion 0 .9
has the capability to send and receive pic
tures , manipulate images, ge nerate test pat 
terns, aOO read picture files from disk . The
full version, 1.1 , can pc rfonn all the func
tions of 0 .9, plus save images to di sk . Ver
sion 0 .9 is available at various user groups.
Two groups I know of are : Atari Microcom
puter Network, John Adams KC5 FW, 17 106
Happy Holl ow, San Antonio, TX 78232 ,
USA; and ASTUR (Ata ri ST Users on Rad io)
GEERAERT Michel , W. Eisschotiann 21.
B~8460 Koksijde , Belguim. To the firs t
group, send a formatted d isk aOO S2 for the
program; to the second group, send two d isks
and three IRCs (one disk will be returned).

v erslonl .! is available from A&A Engin
nering in Anaheim . California. Version 1. 1
is useful only for the high-perfor mance inter
face , described in Part II of this artic le , to
appear in the January ' 90 issue.

The sc reen is divided into several regions
(see Figure 5) . The top line contains mes
sages, and a prompt for keyboard input , when
necessary . The menu contains a list of the
available commands. The selection line indi
cates the curre ntly selected monitor and im
ages. Each " TV monitor" displays an image
with )28 by 120 pixels with 256 colors . You
can adj ust br ightness and contrast with the aid
of the colo r bars.

How can 256 colors be di splayed at once?
In low resolut ion mode , the ST can normally
display from a palette of 16 colors picked
from the 512 possibilities. You can increase
the number by reloading with a diffe re nt set
of colors during horizontal blanking inter-
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Robot 12-second single frame color for-

Image ~Ianipulation

You can manipulate the image in a varie ty
of ways. Uncolo r (U) converts a color image
to black and white so that you can sec what a
colo r picture will look like tra nsmitted or
printed in black and white. Howeve r, you
don 't have to uncolor a picture before trans
min ing it in black and white or printing it OUI .

Mirror (M) swaps the left and the right sides
of a picture . Rotate (0) turns the image 90
degrees. Negat ive (N) inverts all the colors:
white becomes black, blue becomes ye llow ,
ctc.: medium gray is hard ly affected .

Zoom (2) expands one-quarter of the im
age by a factor of two so that it fills the enti re
" monitor." At the prompt. type a single d igit
to select which quarter of the screen you want
to ex pand: 7, upper left co rner; 5, center; 2,
center bottom; and so o n. These posi tions

l lOOM, -

<lOOM, - -

• • •• • • ,, • , , •, , , • ,, • • , •
~X>o M, _

,1/00", -
ecc- -

l lOO... -

'lOO", -

''loOO", -

• • •• • • • •, , • • • •• , • , • •• • • • , •

llOO>O, -

Figuu 2. Frame sequential color SS1V. Three b & w
frames were sent f or red, green, and blue compo
nents.

Figure 4.
mat.

to rs" is the active or " selected " one .
Most of the commands use the co nte nt
of the selected monitor. Press the left
arrow ley to select the left moni tor.
The " < - " on the se lection line is then
highlighted in red . Press the right ar
row l ey to select the righ t monitor;
"- > ,. will then be highlighted .

The 10 image-buffe rs in memory
are numbered 0 through 9. The TV
monitors ca n d isplay any of the image
buffers. A number above the monitor
will be highlighted to show which im
age buffe r it's d isplay ing. You can se
lect an image for the cu rrently selected
monitor by pressing one of the d igit
keys. 0 through 9. Press the up or
down arrow key to select the next
higher or lower image buffer.

There is one more image buffe r that
isn' t di sp layed o n the sc ree n. Com
mands that modify an image buffer
first copy the o ld image to the save
buffer . The UN DO key exchanges the
currently selected image and the sa ved
Image .

Sendi ng a nd Receiving

The first step fo r se ndi ng or recciv-
mg is to se lect the transmission format from

the second column ofthe menu . Press
" R" to sta rt receive mode . The first
frame will go into the curre nt image .
Subsequent frames will go into co n
secutive image buffers , and the select
ed monito r will alternate . Terminate
receive mode by pressing the space bar.

Function key " n" transmits the cur
re nt image n times. Press the shih key
at the same time to transmit consecu
tive images. once each . For example,
if image 6 is in the selected monitor,
and you press Shift- F3 , images 6, 7,
and 8 will be transmi tted . Press the
space bar to terminate transmission
early .

Printing

You can prim the image on an
Epson o r compatible dot mat rix
printer by pressing " P," for
Print. Each screen pixel is con-
vened toa4 x4 groupcfdots on
the printe r . Each g roup ca n
have 0 through 16 dots primed.

so 17 gray levels are available when
viewed from a d istance.

Loading a nd Sal ing Images

Press " L" 10 load a picture from a
disk file . and " S" to save a picture 10 a
disk file . T his program accepts the file
formats of the most popular drawing
programs. T he proper conversion rou 
tine is selected by the fil e ex tension:
NED for NEOchrome , PII fnr Degas.
or STV for its own file format with 256
colors .

, . V" saves the entire sc reen in a file
called SCREEN.NED . You can load
this fil e into memory 10 transmit a self
portrait .

-
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Figure J. Singlescan line plotfor the original
8-second black and white SSTVformat.

ruprs . However , there is still a max.imum of
o nly 16 colors on each scan line .

Th is prog ram uses a different technique.
Two different screen images are built In

memory . Each has a different palette of 16
carefully chosen colors. During each ve rtical
blank ing interru pt, the opposite screen and
palette is selected to produce a tota l of 256
colors. The 30 Hz flicker becomes a little
wearing 10 stare at all day , but it works very
well for shon er periods.

Photo A shows the command menu. The
first column contains the commands 10 re
ceive. transmit. print , load from di sk , save 10

disk, and quit from the program. The second
colum n shows the transmission formats . The
third column co ntains functions to man ipu
late images. The last column conta ins com-

Figure 3. Suding tl -second single frame color for
mat.

mands to generate test patterns. The currently
selected format is highlighted with a yellow
background.

Most commands requ ire o nly a si ngle
keystroke . Menu items endi ng with .. .. " re
quire additional input. Fo r instance, when
saving an image to a di sk , you must specify a
file name . A fl ashing text curso r appears
along with a prompt fo r input. While a com
mand is be ing executed , the menu item IS

highlighted by a red backg round . This as
sures you that you have pressed the correct
key. Whe n the background color returns to
normal, you know the command has been
carried to completion.

At any time . one of the two " TV mont-
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Conclusion

A phase-locked loop works well with a
strong, clean signal, but not so well under
noisy conditions . Holding a microphone near
a speaker driven by a squa re wave isn't ideal
for ge nerating a clean s ignal, and swapping

audio input , so you ' ll need a simple inte rface
for receiving . The schematic is in Figure 7
and the pans list is in Table 3.

U I is a phase-locked loop which locks onto
the strongest tone present . U2 produces a
square wave with exactly a 50% duty cycle.
QI provides protect ion for the computer; the
output of U2 may exceed 5 volts .

The RS·232 pon is used only as a source of
plus and minus 5 or 6 volts , The busy input of
the printer pon happens to be connected to a
hardware timer which is used to measure the
length of each pulse. You must adjust R3 for
an outpu t o f rou ghl y 1750 Hz with no input .
You don ' t need a frequency counter for this
adjustment ; pressing the "*" key on the nu
me ric keypad wi ll d isplay on screen the ap
pro ximate frequency of the signal from the
interface .

Figure 7. Lo w cost interfacefor receive.

1..0" .Cost Interrace

Figure 6 shows the station configuration
for the low-cost irucrface .

The Atari ST has a built-in sound generator
chip which may be used to prod uce tones for
SST V transmi ssion. I have received good
signal reports by hold ing a micropho ne up to
the computer's spea ker, but the exact place
mem has a big effect on the resulting signal
quality . The computer has no provision for

8 second ~ack and white
12,24 &36 second color

Volket Wraase: 24 . 48 . and96

"""""""'
so"""""""'24, 94 S8COIld ecee.recerve only

AVT;

Table 1. Summary of Features
Sends and receives these
popular tcemats:

Robot:

-,~

- r . COUSTlC L '~'

.- - _. -
) ))~"'C. oP><O~[-- ---- -_._-= = = =

D~D \J7rQ $0'[.'[. l~oCo_,.•~
" '0"0

~ml
~, - '" ! " U~ I • •~

•, ! ! ! ! ! ! , • •_.
c(lOI.....n. - LOW COST T••oSc[I~U

' ~T[.,At[

Screen ecruarns.
TWO images with 128l 120 pil els ol 256 colors
Menu ofevenameconmeocs

Test pattern generation:
Checkerboard. rainbow. all colors

Image manipulahon:
Mirror, rotate, zoom.shrink

load and save images WIlli various file Ionnats:
NEOCIlrome. Degas. Own formal with 256 coees

Keep len images in memory Jew instant access.

Plint images with 17 gray levels.

Can use eittler lowcost {about $7} interlace

connected to modem and prin ter ports, or high
performance interlace connected to MIDI port,

Pattern Generation

" C ' produces a tradit ional 8 x 8 black
and white checkerboard pattern. "K"
produces a more colo rful alternative. Press
' -G " for a gray scale pattern. " W" for colors
arranged in rainbow order . and " A " to
produce 256 rectangles with all the possible
colors . Finally , " 8" ge nerates overlapping
red , green, and blue circles. The intersec
t ions of these circles arc yellow, cyan, ma
genre. and white. Again, see Photo A to see
the I asr pattern.

Fi~lIre 6. Stationlayoutusing the law-cost interface,

Figure 5. Screen layout for the SS1V pro
gram.

conform to the numeric key pad. Shrink (S)
docs the opposite o f Zoom.

Finally , use Merge (E ) 10 combine multiple
images into one . Specifying only one source
image prod uces a copy of that image. Not
speci fying a source image clears the current
image buffer.
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CAll U
CAll ss
CALL ss
CALL ss

""'""",..
~oo Cal S
1280 00 c.JI $
2279 00 CallS

. 99.00 CaMS
536 00 Call S
610 00 CdS
35100 Gal S

202500 Gal S
5noo c.S

"""599 ,95
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SALE
$399.00
S2tUS

~.....
31.996

""""""sss

-'"_.".m,
'"...
'"........."'" es

$889.95 CALLS

LIST
Sl91.00
$4U.DI

SPECIAL
IC·lOAH
le",.T

FT·1111 axGfn. Cvg I«;vr
n ·757 Q XII Gen. C'1I X"'"
FL-7000 IS_160m ...... P
FT·212RH NEW2m45w
FT·712RH 7(lcm 35..
FT·290R .... _ Ponable
FT-23 RfTT M,n, HT
FT·736R. .... _
FT-<l 70 2mf7Ocm H1

SPECIAL
FT_7476 X GEN ·LCVG XCV R

DEC. SPECIAL
1..231'" Mob"" so.. I'M
TM621 2ml220 FM, Mab,"
TM7312m17OcmFM, Ml»..
1H15" 2tnI1Ocm H1
1 ..3530,\ Fill 220 MH . 25..
TS«O 51" T Gen C"lIlevr

TS-9S0SO "',,"wlld
RZ-l WfCleband Revr
TS·~OSlAT Gan e.g Xcv.
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TS-19OA rocm 1.2 GHl
TS-l1 ' '' _Bue2s.
fR.7!>'A M __2Sw
TH-21SA 2m HI _ .....

TH-2SAT SwPad<M HT NEW
TV-701A~_

3919 Sepulveda Blvd .
Culver City, CA 90230

213·390·8003

Cf i] IICOM I
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IC-76!iGtn~X"'"
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IC-38A5* FI.l Xcv<
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The "Ham 10- ten meter antenna Is deSI<;lOed and manufactured bVAmerican
Anten na. makersof the WOrld famous 11:40 Antenna.With a power ha nd ling
capacity Of 1500 wattSand a band width Of 1.5 mnz between 2:1 5WR points

me ' HAM 10' IS me perfK[ ccmoumene t o all Slng le ·b<!nd l en m eter rigs
The stainless Steel base Of me ' HAM 10- Is supplied wlttl an

adJuStaOle trunk IIp mount. AlSO lVillabfto Is an OPtIOnal aQaPtable
heavy (Iutv magnimount,
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liO' " ·13 . "", 1_ ,_ 1*0"_OO· M",,,__, _ p>.g__
:10 ' ..·'3__,..... 1*0__
l1illEIl 2 10< Ao/'In 2S . H., ckrty _ 'hq" -.;"" III
I1Al£R J I<l< -... 25 · St<l_,' oq It _....,
HAlER 4 10< RoM 25 · Hoy~.11 .. t<I It .., nd 1oס<i_1 c.II-,_~IOVl...
........c......."'... . ....,••_,_ .

GLE N MARTIN ENGI NEERING , INC.
Rte 3. Box 322
Boon~jUe . M O 65223
1816) 882,2134 FAX816,882·1200

(605) 886·7314
(605) 886·3444'AX

New & Reconditioned

H A M EQUIPMENT

SELL-TRADE

SPECIAL OFFER!

Yaesu FT-747GX

PHONE

Get the mos t of HF Mobiling

CALL TODAY
FOR SPECIAL QUOTE

Can or W r it.. l ' , Toda\ Fu r " Quo t,,'
Yo,, '11 f'ind U, to be Co"n......." • . K nu" kd~..abl..

and HOn" Sl

" AMIRICA'S MOST RElIABlI AMAHUR UDIO DIAlIR"

STORE HOURS:
' ·1 • .• . lOT!_, _ "1(lI.'
_. UT• • U'I

1_ , ., , . • (a T)
CiOiID

IU.DAl~lllOlID.n

182 N Maple
P,O , Box 73

Watertown, SO 57201

Palomar
Radio Callbook
Ritron
Rohn
Telex/Hygain
Ten-Tec
Unadil lalReyco
Yaesu

CtRCt.E'2 ON READER SERI/ICE CARD

YOUR HAM DOLLAR GOES

FURTHER AT ..

CALL OR WRITE FOR SPECIAL QUOTE
I'm en ,t comes 10

FAST DEliV ERY HQr-- EST DEALl f.lG ana
PROMPT DEPENDABLE~~ac~ "c

We ",0'1 t LIst all,eft se ,I - ".E GrJE IT'

Daiwa
Hustler
Kantronics
Kenwood
larsen
MFJ
Mirage/KLM
Mosley

B&W
Belden
Bencher
Bird
Buttemut
Centurion
CES
Cushcraft

CALL US
NOW !

WE SERVICE WHAT WE SELL -

~t..7I£Jf$'
~/:; i BUJ"J.JETIN-

AEA
Alinco
Ameritron
Amphenol
Amplre
Antenna
Specialists

Astron

~U 4eal'~~

In 1937, Stan Burghardt (W0 IT), because 01 his intense interest In

amateur rad io. began selling and servici ng amateur radio equipment
in conjunct ion with his rad io parts bus iness, We stand proud 01 ttus
long-lasting traditi on of Honest Dealing, Quality Products and
Dependab le " S-E·R-V-I-C-E'· '

AbOve all, we lully intend 10 carryon this proud tradition with even
more new product hnes plus the same "teir " treatment you 've come
to rely on. Our reconditioned equipment is of the finest quality with 30,
60 and even 90·day parts and labor warranties on selected pieces.
And always remember:

Write today for our latest Bulletin /Used Equipment list.
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Table 2. Conversion of RGB to Luminance and Chromlnance

£!l!!!C R .lL JL .:L- A y , -v-.ock 0.0 00 00 00 00 00
dark gray 0.25 0 .25 0 .25 0 .25 0 .0 0.0
medium gray 05 05 0 5 05 0.0 00
light gray 0.15 015 0.75 0.75 00 00
white '0 '0 ' 0 t.o 00 00
.~ 00 00 '0 0 .11 - 0.11 0 .89

9'9811 0.0 '0 0.0 0.59 - 0.59 - 0.59
cyan 00 '0 '0 0.7 - 0.7 0',,' '0 00 00 0' 0.7 - 0.3
magenta '0 00 '0 0.41 0.59 0.59
yellow 1.0 ' 0 0.0 0.89 0.11 - 0.89

Nets, Newsletters, and Magazines
ThelnlNmllional Visual Communlcalion Association {1VC"j US lour weekly SSTV nets :

NorthAmeriean Sat 1500UTC, 14.230 MHz
South Amencan Wed. 2300 UTC, 14236 MHz
European Sal. 1300 UTC, 14,233 MHz

South P&Clfic Sun. O4OOUTC. 14,247 MHz

Another SSTV net, The Slow Sean TV Nelwortl., meets on Salurda)1 at 1800 UTC, also on 14.230 MHz. This
one lends to have lewer pictures and more technical cscussees.

The Alan Microcomputer Nelwort meelS Sundays at 1600 UTC on 14.325 MHz. This is a good source ot
information on ham applications for Atari compulers. The group also publishes a n-e~le"er called AdAstra. The

cost is $15 US or $18 CON lor s<x issues per year. Those outside US or Canada should edd an extra $5 tor
addilional postage . The editor is Gil Frederick VE4AG. 130 Maureen Street, Winnipeg, ManitOba R3K 1M2
CANADA.

The Uniled SIIIU ATV Society (USATVS) publishes The Spec.com Journal, This is primarily oriented

toward fast-seen TV, butthee is usually some ment iCHl of SSTV. Cost is $20 for s<x issues per yea, . Add an
addLlional $5 lor mailing 10 Canada and MeJco, and S10 lor ether cccnmes. A nel is held each Tuesday nighl at
2000 m llln nrre on 3.871 MHz. rre s cec-ccer Journal , P.O, 80J H,lowden 1A52255-0408.

The Brttlsh Amateur Television Club (B" TC) publishes the quarterly co-TVmagazine. Annual membership
is £6. For a membership application, send an SASE 10 Dave la"fl1on G'AND, 'GrenehUfSl,' Pil'll .. ood Road,
High Wycombe. 6ucks HP12 4DO ENGlAND. TheUSrepresentalive IS Wyman Research, Inc.. A.R.1f 80.95.
Waldron IN 46182. Wnle tor inlormatlCJrl about currerlt rates in SUS,

An aotlOlltlcement of a new mag.anne appeared jusl as I was puttIng the hnishing touches on thIS article:
Amateur TeleYlsiOn Ouart9rly, 1545 lee St.• SUIte 73, Des PlaInes 1l6001 8. A subscfiplion COSI$ $15 per year.
(Add an addItional SS tor postage 10 Canada or $10 lorother counlries.)

ASTUR has I newstener which is available only on disks. ccsns two d,sks (one will be relurned) and a lew

IRCs ASTUR (Atari ST Users on Radio), GEERAEAT Michel, W. ElsSChollann 21 , 6-8460 KokS<lde, Belgium.

"""tf .19
.15
.11
.06
.11

@. 10

.79
.75

"@ 06
89

.06

.89
29
.99

@.39,

,

,

separote!y for $25 from Robel Research, Inc., 5636 Rvffin
Rood, San Diego CA 92 /23. Tl."I. {6 / 9) 279-9430. Essentially
the some in">rmat!on is in "Upgrade Yonr Robo1400 SSTV
C<Jnverrl."r." Tht lIt,Of ofA5-Robar400 Mods, page4t, ESF
reprint bookle t I to. Same price asabove.

"'-on
100 I!F eIectrolybc, 10 V

O.lI!F disc ceramic
0 .01 j!F mylar
O.OOlI!F mylar
O,033 I!F mylar

lN4001
DEl-25S connecter to modem por1
06·25P connector to printer pori
2N3904orsimi lar
4,7k

10 k trim pot
22k
NE 565. phase-locked loop
CO 4013, duallyp8 0 t1ip flop

pertboard (AS part27&-150)
two 14 pin IC sockets

Table 3. Parts list for Low Cost Interface

Appr'oJlmate lotal S7.00
Pnces shown are lrom a lypICIl mad-order catalog. eJcept where a Radio

Shack (AS) partnumber is ~sted

Part. No.
Cl .C2
C3

'"C5
co
01 ,02

J'
p,
0'
Al,A2

R'
R'
U,
U,

Hd l."rl."ncl."S

cables 10 receive or print
is a n annoyan ce . The
low-cost interface , how
ever, provides a quick .
easy. and cheap way to
enter the exciting world
of slow-scan television .
Slay tuned next month
when I describe how to
bu ild the high pe rfor 
mance interface! III

' Edwards, Jon R.. Robinson,
Phillip, and McLa ughl in , Bren·
da . " The Atad 520ST: ' BYTE,
January 1986. page 84

' Robinson , Phillip. and ea.
wards, Jon R.• '" T he Atari
1040ST: ' BYT£, March 1986,
...e ..

'Menconi, Dave, ' 1l>e Atari
IO.OSL o

, BYTE, Febr uary
1987.page231.

' Suding, Robert W'LMD, " 8
and 12Sl."COnd .ingle·fra..... 001·
or SSTV." The &.f 0{ AS-Slow
SCQn T l." l ev;. iQn. page 34,
(Reprint booklet number !O3 from ESF Copy Services,
40 11 Clearview Drive, Cedar Falls IA 50613. S10 plus S1
postagc.) Suding format. are 001 commonly 0."''<1 now .

' Rohot Research. 101." " Insrrvcfion Rook- M ,,Jel/200C.
SecNon N ine. '"Technicol Description ." Manwa l i. oV<li!ob!e

I
Yes, please send inter-

1mation on your line of amateur

1 antennas to: 1
1 - , I
I -,~ 1
1 ~ ~ ~ 1
1

rifilif1;...'BB)
I

1 1
I 1One Newtronicll Place

I Mineral Wells, Texas 18067 I
1-

(817) 325-1386
_I- ------- -CIRCLE 219 ON READER SERVICE CARD

42 73 Amateur Radio • December, 1989



Wired
& Tested·

NOT A KITI

"or compl,,,,, mID <\ IPftC"jCa'",n.
Cal/(8 /31814-2980 70 0rd6r_Call

Toll Fr••: t ·800·223·351 t
Ma,Or C"KM Carll'. Accepr",j'

• Advanced Technology
• Enduring Value

COAXIAL
DYNAMICS,
INC.

PacComm

~ J ~ .. ~' ~J
U ti o' H2: VfoJ'l ~ -':O[f, .. . -I,.. "''- r;" pr. -

NOW YOU CAN HAVE YOUR PACKET... AND TRAVEL TOOt

~~~ 52199 5
Order ..rly In time '0' Chrl.tm.. 1

... " Open Squelch H oeD ci rCUitry fo r faster. mo re reliable per
formance ... Compact size '" Attaches to your belt, handre
ta lk ie Of handheld compu ter ... Rugged construct ion with superb
RF shietding (no birdies in your rad io ) ... Standard battery pa<:k
provides over 12 hours of operation '" Advanced Personal Ma i l
Box & KISS mode included ... 32 k-bytes of RAM '" Complete
with belt c lip. cables. battery pack & charger. comprehensive
manua l ... 30 day money-bac k l One year warranty parts & labor

~--

=;"'~;;:.-:~~Q!!!!:!1~=~:"'.....

t5210 Industrial Parkway
Cleveland, Ohio 44135
216-267-2233
1-8OO-COAXIAL
Telex: 98-0630

Service and Dependability...A Part of Every Product

Measure Up With Coaxial Dynamics
Model 81000A RF Directional Wattmeter
Model 81000A is a thoroughly engineered. portable. msernon type wattmeter
designed to measure both FWD/RFL
C. W. power in Coaxial transmission lines.
81000A is comprised of a built-in line
section, direct reading a-scare
meter protected by a shock-proof
housing. Quick-match connectors,
plus a complete selection 01 plug-in
elements, gives the FRONT RUNNER
reliability, durability, flexibility
and adaptability with a two year
warranty.
Contact us lor your nearest
authorized Coaxial Dynamics
representatrve or distributor in
our world-wide sales network.

------------------------------------

CIRCLE 186 ON RUDER SERVICE CARD

I P"cComm - 3652 West Cypress Street - Tampa. Florida 33607 I

: Please send 0 HandiPacket 0 More Information 0 FREE Catalog I
I Name Call I
I I
I Add ress Phil I
I State Z,p csra« E. p Dale I
I II MONEY BACK GUARANTEE! Add $4.00 ShIpping handlIng per Dt'~_ FL f 6S1(Jen1s iIdf16"\1 sales/a. I
I

M il/o r CrN'f Card g've number. exp lr aflOn and sIgnature. FA X_813-872-8696 I
------------------------------- 0CIRCLE 152 01'1 RUDER SERI/ ICE CARD

PAY TV AND SATElUTE DESCAAMBLING
NEW... 1989EDITION... NEW

CIRCU 3... ON RtAO£R Sl:RVICE C4M1

CIRCU 36 ON READER SERVICE CARD

SCrambling News, lS52A Hertel Ave., Buffalo,
N.Y. 14216 COO's 716-874-2088

1M '-'Sysl_. pararneletS. IUrn-ons, "-1lSStNI<1l.
and COUflte<measu'ft betng used by a nd~ callie.
. ir&IeM. and "'" ....II. operalors New ongon.aJ inklfma
lion $15 .95 Pay TV Vol 1 114.115 Volume 2 112.95
e.peroances With VC $12.95, MOSIMMDS Hand tJook
$9.95 Build Salell il8 Systems Under $600 $12.95. Any
3Il28 (It 6/$..2 Scrambhng News Monthly 1:l1.IlSly.
Sample 53 Scrambl""!! News Year 1 (200 pages,
$22.95 FREE New Fai CalaIog'

• Repeater Control. Aulopalch
• Complete RX·TX-Phone Line Interface
• Intelligent ON ID • AUKilary Output • Easy
to rntertace > Remote aaserraoe • Reverse
Patch • rauoeeps • 12 VACIDC Operation
• OTMF Decoder with Muting ' Telemetry

Response Tones ' Programmable COS
Polarities • Detailed Appl ication Manual

with scnemancs > 9O-0ay warranty

Wired & Tested w/manual ..... $239.95
o.stnbvl.., tIy

Communication Concepts
508 Millstone tx. t Xenia, OH 45385a 513-426-8600 viti-

CIRCLE 1 2 7 ON RtADER Sl:RV1CE CARD

S
r"o-CO!OT

.. '$ & il1b_ Assortm......
It.. Ship Sui

l ot $!'.U IN.U SU,'S
Z" 53'.'5 $J... " SH.'S
.... $.....5 SH .U sn.n
s.. SH.tS ,n.'s , ...... S.... 101 I". "'.'$ u'.n '''.n

AntItn na s If'r sl .uF::=Jt"...::o.:~...r.;;¥ir
180h 373.84U B..,~ ~!.s. JI't,....... l IT~

CIRCLl 89 ON RUDER SERVICE CARD

GIVE YOUR EARS A BREAK!

. .-"///. -I . Auto-Kall
AK-10

XMAS
SPECIALI

•~e ready 10 ll5Ie DTMF select""" calling Inl
• Use Wltfl FMor AM l'i11 ISQ!1Te' , starnef. etc
• Bullt·on~ker • Automatl( speaker reset
o Easy programmwog w,lll switches . Call hgllt

o ursesmctee 3'dlg't cooe.ant6 d,gits • Wrong rllJmber reset

o 12 VOC rrobOle or base WIth 11 7 VAC jlO\II'ef pad< (included l

MoTron $89.9
Electronics
310 Garfield St. L ~ ($300 Shipp ingl
Eugene , OR 97402 Handling US M

CallToll Free 1-800-338-9058 or(5031 68N118
FAX: 1503\ 687-2492



We are happy to provide Ham Help I,stlngs free on a
spBCtl available basis. To make our job easier and to
~re Ihat )'OW" lIsting is coeea; please type 01 print
your request dearly, rkNJtNe spactJd. on " full (8 '4 · 11

I' "Jshe6f Of paper. YOC! may also upkJada 'istmg as
E-mail 10 Sysop to the 73 BSS (1200 baud. 8 data
""s. no panty. , stop bit, PH:~5-4438'. Uss
upper- and Iower<ase 1ef/9r$ where appropriate. Al

so , prJnt numbers carefvlfy-a I . !of BlCIJrnphl. can be
misread as the letters I Of i. or even the number 7.
Thank you for your cooperation.

Your Bulletin Board
-'

The
SUPERCONE

PLUS
IX/AX, HF, VHF, UHF
and Microwave bands

PROCOMM
1948 Coventry Court

Thousand Oaks, CA 91362
(805) 497-2397

• ARRL Tested and Approved

• See 73 Review-April '89

• See Monitoring Times

Review-August '89

The Wideband
SUPERCONE

ANTENNA
TXlRX, 10 meter,VHF,

UHF arid Microwave bands

HOLIDAY SPECIAL
SUPER CONE

$89.95

CIRCLE l OB ON READER SERVICE CARD

"CHOICE OF THE OX KINGS"

2-3-4 or InOfI .....ment a .....ds Iv..lallle SerH:l SOC (easIl or
st.m~) tOO' compl6le set of catalog sheets. apea &. prlCei

19m looking lor accessories for my veesu FT·l 01Z
such as external VFO, speaker, etc. Persons with
anything for sale lor the 101Z please write or cen with
description, co ndition and price. Also, need any
technical informat ion for the Tandy Model 600 laplop
computer such as Memory Map, how to access the
serial port Irom BASIC. use 01 the external disk drive
port and how to use M5-OOSIPC-OOS DEBUG to
w rote library roulines IOf the Model 600 (an 8088
machine like me IBM.)Contact Heyward Bozard, Jr.
N4VFK, 234 Pinehill Road, N-W.. Orangeburg SC
29115, (803) S36-C72OI534-5350 (88S), Compu.
S6fV5 70270,53OIGEnie HBOZARD.

I need an operating manual and schemal ic lor a
Yaesu FT207R. I will pay all associaled costs lor a
copy,or I will copyand return the original. Thank you.
Contacl: Don Richmond. PO Box 153, ralcon WV
2 4981.

I am in nEltld 01 schematic diagrams 01 a 150 wert
gen eric switc hing type power supply used in a IBM
XT clone. and also 01 a 2400 baud generic internal
modem (wh ich says BOP. Inc, or Best Data Products
as a possible compan y name on it). Contact Marvin
Moss W4UXJ, Box 28601, Atlanla GA 30358.

Wanted: Assembly sheets, parts liSt, schemalics
and instructions lor Conar Model 400 transmilter.
Purchased Ihrough National RadiO Insl ,tule. WiN pay
C09)'ing and mailing cost .
crenee Hall, 495 West tsrn.Russellville AR 72801,

I am researchong a book on the life and limes 01
Arthur Godlrey . 1uOO&rstand Mr. Godfrey had II very
eany, unusual call sign . Can anyone tell me what it
was? Thank you. Contact: lee R. Munsick.. 20 Harri ·
el Drive, Whippany NJ 0798 1-1906.

C1RCU 250 ON RUD£A SERVICE CARD

D e signed to r,'cdv., inu'jitCJ'i dire<:tly fron'
U.S. and S ...vl<'l met"'orolojitlcal lmteUit ......
1"c1ud.." ..1I ... f th ., ..bov", rea tur'" plus
.. c o n . p l",t ., orbilull rucklllR sy t ", ,,, ....d
resolulion of up 10 2 56 g ....y levels_

A c o m p lde fa csimile rece r. tioD sy s tem
for the 18"'11'C o r C o m p a tlb le_ R eceival
up t o 16 inte ..... ily leve ls.
Indudes:

Demodu lator 80 Pa", M anual
Sof'l..-an T utorial Cassette
Frftlue .....y List Interpretation G uide

Feature'S:
Print o n Epson, or liP .....~r Jd

Disk Save. Zooming. Ima ge pr0<:6.Sin g
Unattended Imalte Capt ure and mucb more

Software Systems Consulting
1303 S. Ora Vista, SanClemente, CA. 92672
(7"'14)-498-5784

ONLY

FOB C.11f.

$28995

"IBER:C;~ASS
QUAD I'd

2 ElEMENT
3 BAND

KIT SPECIAL

CONUN1$

• 8 Fiberglass Arms. 1 pe, White 13 ft.
• 2 End Spiders (l pc. castings)
• 1 Boornl.Mast Coupler, 2" to 2"
• 16 Wraplock Spreader Arm Clamps
• 1 CUBEX QUAD Instruction Manual

(Boom and wire not included)

MK 1112 EL COMPLETE "PRE~TUNED"

QUAD ONLY $329.95

CUBEX COMPANY
P.O. Bo.. 132A, Altadena , Cl!llfomla 91001

Phone: (818) 798-8 106 or ....9-5925

YOU CAN'T SAY "OU AO" SETIER THAN '"CUIlE)("

DTMF/steel keys!
sealed gold contactsl

I
.COLOR All keybo¥d. come in BLACK. ..

OPTIONAL: Specify OARI< BROWN . Cont_
are: WATER PROOF /OUST PROOF • Completely

Mil conta,ned - NO RFI • Slmple 3-"" lre conne<:hon .
) OUI!>"t \eYe! adj, • Wide operlUng range " to'6 VOC •

W,de temperlwf. r lngo · 22" 10 • 160'F • Suppli ed "" il n
in.tfuctlonll, &Chemlllic, l emj>lllo &. nafd"" lIre.

P·7V 12 KEY VERT.
P·7H 12 KEY HORIZ .
P-8V 16 KEY VERT.

$58 ·
$58 ·
$63 "

CALL OR WRITE
FOR FREE CATALOG
·Requ..1q....,lIty pricing

Needed , A SChematic and manual lor a Hall;"
crahers Model S-38C. Also, any updales on the
ICOM 1(;.228, A-B switch and the 145 MZ MOD. I will
pay lor copying and handling. Contacl: Ted Jenson
KE6WF, HCR 58 Box l·A, Spooner WI 54801.

Help me please! ... 1need a service manual and
diagram lor my Alias 350 Xl Transce-ver. I w,11pay
lor copy. Hoping lor your answer as soon as possi
ble . Thank you. Contact; Paulo Cesar dos Sanlos
PP2 ZO, Rua Osmundo Rodrigues da Cunha" No.
605. Araguari MINAS GERAIS 38440, Brazil.

I am in the process 01restori ng two old Edgacom
radios series 3000. and an FMS 24 and FM8 25 . I
need any service inlormalion on these two unil s and
pans descriplions. ccotact : Mike Herman KC9NF,
1549 N. CicerO Ave., Chicago Il 6065 1, (3 12, 276
6688days.

CIRCLE 6 8 o~ READER S£RYICI' CARD



Nu mber 350n ,our Fl'edbaek e.rd

73 Review by Pete Putman KTlB

Mirage 015 70cm Amp
Boost your HT up to mobile power.

Mirage, Inc.
PO Box 1000

Morgan Hi ll , CA 95037
Price Class: $155

M .rage has added a new "brick" in its
extensive line of solid-state power am

plifiers . The 01 5 is intended for general use in
the 70Cm (420-450 MHz) band and is class
AB1linear biased 10 faci litate FM. SSB, CW,
and even ATV operation .

What makes this particular design different
is rts simplicity, made possible by the use of a
Toshiba S-AU4 power module instead of dis
crete transistors . The Circuit board layout is
simpli fied considerably. AF-sensed keying is
used lor TXlRX operation, but there is no pro
vision lor hard keYing . A potentiometer IS ac
cessible through the side panel to set the
c -eo-out delay in the SSB mode, while drop.
out is instantaneous in the FM mode.

The heat sink and chassis are similar 10 the
822 and C22 series amplifiers , except that a
new slotted cover is used for better cool ing.
Front panel controls are POWER ON/OFFand 5581
FMMODE. Two LEOs indicate when the unit is in
line and when it's keyed up. Incidentally, the
015 does not use an antenna relay, relying
instead on diode switching . Thi s makes a lot 01
sense at this frequency, and the " clunk" of

432 .000 MHz 446.000 MHz
IN OUT IN OUT
O,5W O' O.5 W 2 W
O.65W 2W O,65 W 4W
O.7W 4W O,7W 5W
O,8W 6W O,8 W 8W
09W 8W O.9W lOW
lW l OW IW 13 W
1.5W 15W 1.5W 17W
2W 18W@3.0A 2 W 18W @3,4A
'There isa sharp "knee" on the 432 range as the
power rises from lillie or no outpul and Qui1:kly
soars 10 4-5 Walts oulput. In both cases. the
amplifierbecomes saturaled Wllh 2 Wans of drive,

Table 7. Power input vs. outputforthe Mrrage
D75 amplifier.

relay contacts pull ing in isn 't missed.
Mirage slates that the amplifier will develop

over 15 Wans output when fUlly saturated with
2 watts of drive, and that tne insertion loss is
less than 1.5 dB. (The 0 15 has no internal
preamplifier.) According to the manual , as lit ·
tie as .25 Watts will result in 6 wens output
across the 70Cmband, so the 015 would seem
to be ideal for hand-held users and ATV enthu
sia sts with 1 102 Watts output available.

Perfo rmance

The Mirage 0 15 was tested with a variable
70Cm AF source using two Bird Model 43 me
ters-one at the input and one at the output . A
Termaline resistor was used to terminate the
015. Two 500 artenuators were used belore
the amplifier to ensure linear power output
from the 70Cm source. Measurements were
made at 432.000 MHz and at 446.000 MHz,
covering the weak signal , ATV. and FM seg
ments of the 70Cm band . See Table 1.

Conclusions

The 0 15 is a well built amplifier that essen
tia lly meets Ihe publ ished specifications for
all-mode operation. The workmanship is of
excellent quality . The most likely users of this
product would appear to be hand-he ld
transceiver owners looking for a bit more pow
er from home or the car, and ATV operators
typically equipped with QAP transmitters.
Wh ile Mirage claims full rated output with an
intermittent duty cycle and no cycle times are
claimed. I found the output fairly stable during
a 3 minute key-up test into a 500 load .DJ

2065 Range Road
Clearwater, FL 34625

ORDERS: 1-800-999-0204

w D R S I
Call or Write

for complete

Product Catalog

Many areas are upgrading their
packet nets to this higher speed.
DRSl's M-24 modem fo r 2400
baud connects simply with no
modifications to your rig and lets
you operate both 1200 and 2400
simultaneously with your present
radio. Step up to th is new speed
for just $79.95. today!

2400 BAUD

Software Included.
Unlike othe rs, D RS I includes all
the software you need. The T HS
terminal package has split screen.
file save send. binary file transfer,
print. scroll, review and more.

Sophisticated, Too.

Simple and Easy.
Here's the easiest packet radio yet.
you don't even have to buy a TNC
to join the digital revolution. Just
let your PC do the work. Plug a
PC Packet Adapter into a ny ex
pansion slot and get on the air in
minutes. just like an expert. And
you'll still be able to use the P'Cfor
other work! The complete VHF
system is only sI39.95!

When you've mastered the basics.
use the PC"'Packet Adap ter for
simultaneous dua l-band H F{
VHF. multiconnect. BBS, TCP
JP, DXer 's PacketCluster. 2400
baud (and higher). Even use the
Developer's Package to write your
own packet applicat ion.

cmcu: 239 0fII .AHR S(!tVIC( CARll



«Complete Monitoring of Video and
Audio beforeand during Tran..mit.

- FM. AM . or both Modes of operanon.
e VU Meters for Audio and Video

Monitoring.
eBand Change any time and still use the

main Control Unit.
eLow Loss coax is NOT required for
any Band .

- Built in White Clipper
- AGC in the MIC Amp.
- SMOOTH TOUCH Control on all
Switches.

«Easy 10 Use
e Many More FEATURES ,

Call or WRITE For Full Info rmation

T. D. Systems 6419
6419 Rock Springs

Arlington . Texas 76017

8 17-48J-499~

ATV

•
\!

Butternut
Verticals

Bul1ernufs HF
verncars use

higllest-Q tuning
circuus (not lossy

traps!) to outperform
all mulnband designs

01 comparable sIze'

Model HF6 V

' 110 010.30. ZO 'S."".o """....
.u\Qm.,,,, ba"". ..~clw>g

' -'OO-on "" 'or 11 ."" '2 met",.
a, a ""OI" "OW

' 26 II I""

BUTTERNUT ELECTRONICS CO.
405 Easl Market, Lockhlrt, TX78644

For 'n'or.......... ... , ....._ _IOt.__

Model HF2 V
' Onogoned lot ..... 0 .....

• ...ul",...."" _ "'1C1W>g on10_
010 me''''''

. ...(l(!-(ln uMs tor 1600 aM 30 '" ZO
mel...

' 32 ,...1 ta ll . may be le>p "'a~otd 'or.dd,""',.,~aMw'~l h

• Unique design reduces siz
bul not performance.

• No lossy traps; lull
element radlales on
all bands.

• Turn s with TV
rotor

• 19 1bs.

The HFSB uBuUertlyUTM
A Compact 2 Element Beam

for20·15·12·10 Meiers
Operate As A OI·Pole on 17 Meiers

CIRCLE 28 ON READE R SERVICE-CARD
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CtRCLE 244 Oft IlE.ADE.R Sl:RYJCf: CARD

PC Slow Scan 5149.95
A (:U Ilpl!te Sli::M' sca'l teleV<SlOn stOlOOn tor .,.cu
IBMPC or~ Send e-crecewe mqs
11~ to 10 $/'ladeS ot '¥Iri deperlcrrg~ 'fr:M
,¥~s ca-dm prilter
1rriK1es:

Der<xx1.Elor Moc1Aalor 75Page t,l<J1Jal
soeeee Tw:tJl!I Casset!:e

Relp'es:
Ha"Tl lI'cn.c.eM!f PC *Cr'l S40K P". Port
Q-ilI='ICS lAC Tape Recorder SerIal port

SloIrScmformats : 8 12.\72334 36 48 n sec

W here's the Beam?
Ut>Ob"".;..·. DX G.,n Ant<nnl. for so mru 10

, • Ealilyh~n ' In.tall Foot · Fixed or PotUb~ '. .» To '• • ;>(I ...., ..... . """ 1DX P••,~
~ do;, _ N.Yoo,·..l 00.1 , ..,
..,p._ _ "t ,;_. e... ~ .-b OX "'_

. ......... """" ._. _p006l< 1Q .ll) .'O ...
~Or.l_. :. : ' ,,,,,"h" .~All"" Ii< .. ,..._--f'n..-w ,~..~

-... OX_, Itll;"I ..."'~Nn.

"" w.,..·UI AIIUmlt1s i1lest
~"" "'-W-l ""..-~ti Ml\ll5 801 ' 7.1·!H25

CIRCLE II ON RUDER SERI/ICE CARD

SIGNAL STRENGTH
INDICATOR LEO

$199.~

DISPLAY"":>. INTENSITY_ """'"""

BAnERY CHARGE LED

ALPHANUMERIC SX7 DOT.
8 SEGMENT LED DISPLAY

"'""~VOlUME - _ -,COO,,"'"

MOO'
PUSH BunON

SeI6Cls CW, FlTTY. ASCII

SOMERSET ELECTRONICS, INC.
1290 HWY AlA , Satelite Beach, Florida 32937

Add N• EnJaJIII-' 10 Your S
R"willi 11I8 MICRODEcrM DlCOder

MICRODEC' converts MORSE,RTTY,&ASCII to ALPHANUMERIC CHARACTERS
"'Lightweight, rugged construction makes the MICROOEC the perfect accessory lor your

portable receiver. (measures 5- x 4 · c 2- )
" 'Operates with 9 VDC adapter or any mobite power source Irom 9-24 VDC. 8 to 12 hour

rechargable batteries and charging circuit are also available.
••-wnnthe RS- 232 output to the serial port 01 your computer and using standard communi

cation software the MICROOEC will display the decoded inlormation on your terminal.
"'The built in oscillator and your keyer makes the MICROOEC the perfect learning tool for

morse code. The quality 01 your sending will be seen directly on the green 8 segment LED
display. (Red or yellow also aveueore.j

Comes standard with the RS-232 , Key Oscillator and 9 VDC adapter.
Aechargable battery $29.95 Aed or Yellow display . . . . . $15.

Extended Li le Ballery $49.95 Kits available upon request .

DIscover What You've Been Missing!
OROER-(407) 773·8097-NOW
Money Orders, Ce"ihed, and Personal Checks Accepted



Lates t in Digital Hamming

Brian Lloyd WB6RQN
5712 Stillwell Road
Rockville MD 20851

Apologies
I recently spoke with Tom Moul

ton W2VY 01 the Radio Amateur
Te lecommunications Society
(RATS) about my article on net
work ing (pp. 60-62) in the OCtober
packet issue 0173. Tom is the au
thol'" of the ROSE networldng pack
age. He spoiled some errors and
unclear statements in the article.

First , the ROSE packet switch
does not contain an implementa
tion 01the OSI transport protocol
TP 1. Secon d, the st atement ,
" ROSE can' t communicate with
NET/ROM , NET/ROM can't cern
mun icate with Tex Net , and
TexNet can 't communicate with
ROSE," is incorrect. Although
they can't intercommunicate on
the network level, all these proto
cols can indeed communicate at
the AX.25 level. Users can manu
ally set up a path involving all of
these different types 01 network
node as long as they set up the
path like KA-Node: by issuing a
connect command at each point
along the way. Such a network
can ' t switch packets between the
different networks automat ically.

If you're interested in the ROSE
packet switch , and you want more
information about it. contact Tom
Moulton W2VY at RATS, 206
North Vivyen Street, Bergenfield,
New Jersey 07621; (201) 387
8896.

A Disturbance in the Ether

Over the past two years many
packet radio enthusiasts have
had to deal with nasty messages,
excessi ve QRM , and verba l
abuse. The complaint? " You (fill
in t he b lank-TCPers , NET
ROMers, TEXneters, etc.] are ru
ining packet radio lor us 'Iegiti.
mate' users ." I have also heard,
" My digipeaterJNET.ROM is lor
legitimate packet radio use-not
lor TCpnp." How about this one,
"That BBS is making ;t so that I
can't have a QSO with Fred (or
Jim, or whoever). That '! -&$%
BBS owner ought to get his own
frequency and quit messing up
ours." My person al lavorite is,
" You can't legally send TCPflP
over the air because it isn't AX.25
and th e FCC regs only allow
AX.25 packets on the air."

No , It 's Not Illegal!

There are really three problems:
people who like 10 monitor every
th ing on the channel and who
don't like aU the binary " garbage"
from the network ing protocols; too
many people on one frequency;
and poor frequency sharing . The
nrst problem turns out to be an
oversight on the part ot tne people
who wrote the fi rmware lor early
TNCs. Every AX.25 packet con
tains a l ield called the Protocol
IDentifier (PID). This tells the reo
ceiver what kind of data is con
tained in the packet.

In the early days of packet, ev
erything was sent with the same
PID (hex value F0) indicating that
the packet conta ined ASCII text.
NET/ROM , TE Xnet , TCP/IP ,
ROSE, and text all use different
PID val ues to differentiate be
tween them .These PID values are
part of the AX.25 specification.
The monitor mode 01many TNCs
ignores the content 01 the PIC
field, 50 if you turn your monitor
on, you see garbage on the screen
or on the printer. The solution is to
get a later version of firmware for
your TNC or gel a new TNC.

This also touches on the com
plaint that use 01 TCpnp, NET/
ROM, TEXnet , ROSE, or any oth
er networking or special protocol
is unlawful. Not true! Each of the
above mentioned protocols uses
a technique called encapsulation,
r.e . . every TCP, NET/ROM ,
TEXnet , or ROSE transmission is
completely contained in a perfect
ly valid AX.25 trams. All of these
protocol s are perfectly valid and
legal in an amateur packet radio
environment , on HF or VHF.

To go one step further , the FCC
regulations do not even require an
amateur station to send data us
ing AX.25. They only require that
the opera tor maintain a written de
scription of the modulation and
encoding techniques used at the
station , and that the encoding/
transmission method be used to
enhance communications and not
be intended to prevent others
from receiving and decod ing the
transmissions.

Frequency CrOWding

In populated areas, too many
people may be on one Irequency.
A 1200 baud channel can handle
only about 700-800 bauds aver-

age throughput. When you have
several people typing to one an
other, the channel can handle
many users before it reaches sat
uration, but as you throw in a com
puter that can type laster than a
human, you beg in to see prob
lems with channel capacity. The
BBS is a perfect example of this.

The answer? Provide more fre
quencies to divide the load and
improve channel sharing. There is
a simple reason why most people
do not want to move to a different
frequency: without a packet switch
or BBSon the new frequency, they
can't reach the rest of the work!
from there. On the other hand, try
ing to cram all the users in one
area onto one or two frequencies
is pretty crazy, too. Instead of
pulling up more digipeaters, it
would be better to spend the time
and money pull ing up duplex
digipeaters (dual-frequency, real
ume. digital repeaters) and cross
band packet switches.

Obviously, more frequencies
will help elim inate overcrowding.
There are LOTS 01 frequencies
available for packet. Six meters ,
220 MHz, and 70cm (430-450
MHz) are grossly underused .
33cm (902-928 MHz) is virtually
unused. 23cm (1.2 GHz) is also
underused AND it is one of the
bands where Novices can oper
ale .

Efficient Use of Frequencies

Surprisingly , file translers and
BSS operation don 't have to mo
nopolize a frequency . Several
years ago, I set up three stations
on 220. I set station A transmilling
a file 10 station B, B sending a file
to C, and C sending a file to A.
Here were three station s all en
gaged in lile transfers simulta
neously . All three file transfers
proceeded concurrently without a
hitch. The final result was a chan
nel throughput of about 800 bits
per second , and a retry/retrans
mission rate of about 5% . How did
I do it?

The first thing I did to improve
performance was to use a duplex
digipeater (input on 222.06 and
retransmit on 223.66). With a du
plex digipeater, there was no
digipeater delay, so all trereters
proceeded at fuUspeed . The du
plex digipeater also made it possi
ble for all three stations to hear
one another. This reduced colli
sions at the dig ipeater , which
meant fewer retransmissions.

Next I took advantage of p-per
srsrent CSMA, using the persist
and slotlime commands in my
TNG, now a standard part of all

Kantronics and AEA TNCs. With
o-persrstent CSMA I was able to
greatly reduce the number 01colli
sions caused by two or more sta
tions trying to transmit at the same
time (a situation I guaranteed by
having several file trensters going
at once) .

The third thing I did was to use
TCP/IP. TCP does several things
that AX.25 does not. First, TCP
measures the time it takes to gel
an ACK back for every packet it
sends . 1I keeps a running tally of
this round-trip time and sets the
retransmission timer (FRACK in
AX.25 parlance) to twice the aver
age round-trip time. If there are
fewer users and the channel load
ing is light, the round-trip time is
short . If there are many users, or
the channel loading is heavy, the
round -trip time is much longer.
The net result is tnat TCP does not
resenc packets unnecessarily.

Another feature of TCP is some
thing called backoff. Every time
TCP must resend the same pack
et, it waits kmger. This results in
the channel becoming quieter
very quickly when there are lots of
collisions and lois of lost packets.

Just for lun, I tried the same
experiment again and tried estab
liShing an AX.25 connection on
the same channel. The file trans
fers proceeded as before, but the
AX.25 station could not keep from
timing out and eventually break
ing the connection.

Making AX.25 More Efficient

There are some things that you
can do to make your AX.25 opera
tions more efficient and to make
your station share the channel
more effic iently. First , if your
staten supports p-persistent CSMA
(that is, if your TNC has the persist
and sictume commands), use it.
Set DWAIT to 0 and set acmme
and persist as I described in 73's
Packet issue (October 1989). Set
MAXFRAME to 1 so that avery
body gets a shot at the channel
with every packet .

lastly, set FAACK to a much
bigger number so that your pack
ets will have a chance to get 10 the
receiver , and the ACK will have
time to get back.

Consideration

The bottom line is this: packet
radio is a hobby, and we owe it to
each other to act in a courteous
and thoughtlul manner. Com
plain ing without understanding
will not get anyone anywhere. We
owe it to each other to discuss
issues rationally, without casting
aspersions.m
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Performance. Yours and your
radio's. They go hand in hand.
To be a truly world-class com
petitor, you've got to have a
truly world-class rig. And its
here, now. The versatile new
FT-IOOO from Yaesu.

© 1989 Yaesu USA, 17210 Edwards Road Cerritos. CA 90701 (800) 999-2070

Designed for the elite global
contest and DX operators.
With state-of-the-art design
including direct digital syn
thesis (DDS) for low noise
and fast lock-up time. The
FT-IOOO will blow away your
competition with a spec
tacular combination of power
and operating flexibility. This
HF transceiver boasts a list of



features and options that other
manufacturers still have on
their drawing boards: Like
200 watts RF power output;
Built-in TCXO. for superior
frequency stability: Indepen
dent filter selection; Dual
receive with balance control
and two tuning knobs for
simultaneous reception in
tough pile-up situations.
Using BPF-I allows cross
band dual receive.

And the FT-lOOO options
such as digital mice-recording
system (DVS-2) for storing
and playback "CQ Contest"
messages. On RX the DVS-2
has a 16-second funning
memory for playing back
garbled calls. There's also a
C'" spot control, so you can
align your frequency to that of
an incoming signal without
having to transmit: Plus direct
keyboard frequency entry;
Front panel RX antenna selec
tor; Built-in cascaded filters;

This HF rig is the product of
three years ofintensive
research and design. These
efforts show in Yaesu's scru
pulous attention to detail with
features and options ergo
nomically designed to allow
you to achieve a position of
competitive dominance. To
hear and be heard .. . Like
never before.

See the exciting new FT-1000
at your Yaesu dealer today. It's
the best of the best.

YAESU
Perfomlance without compromise.



Photo A. Bob Hastings K6PHE uses a 6 meter T-hunting loop on his
vehicle and on foot.

Joe Moell PE KOOV
PO Box 2S08
Fullerton CA 92633

T-Hunting Fun on Si x Meters

Most hams in the USA think of 2
meter FM when someone brings
up the subject of transmitter hunt
ing . But there has been-and st ill
is- lots 01 hunting excitement on
other bands. In my Novice days,
HF mobile was the rage, particu
larly 10 and 75 meter AM . So
that's wh ere hams did Tchuntinq .
(Ask me about my trunk-mounted
vibrator-powered DX-40 some
time .) Nowadays , inex pensive
mob ile and portable rigs are avail
abte for almost every band , so the
possibi liti es lor foxhunting fun are
limitless.

Transmitter hunts have been a
monthly activity of the Southern
Oauto mra Six Meter Club (SC
SMC) for over three years , using
50 .300 MHz FM , the local calling
frequency. When SCSMC volun
teered to put on the hunt for the
1989 ARRL Southwes tern Divi·
sion Convention, the SCSMC offi
cers decided to have one of the
three hidden transmitters be on
50.300. Substantial cash prizes
created a sudden swelling of inter
est in 6 meters among serious
southern California T-hunt com
petitors .

Because 6 meters is on the bor
de r between HF and VHF, it has
some of the c haracteristics 01
each . The ground wave is very re
liable for rocera s o s, but the band
opens for great OX via the F layer
when sunspot activity goe s up.
Spo radic E pro pagatio n livens
things up in the late spring and
summer mo nths . As a bonus,
there is added ex cit ement from
aurora and meteor propagation at
times.

SiK meters is a very interesting
band for transmitter hunting. It
most closely resembles 10 me
ters, but reflections and multipath
from hills and other features of the
terrain are more likely . Reflec
tions are much tess prevalent than
on 2 meters, however.

SCSMC hold s hunts once a
month on Saturday morning . The
boundary is a 15 mile radius from
the hilltop starting point. The hider
must use a vertically polarized an
tenna and be on the air continu
o usl y . T he tea m w ith lowe st
mileage Irom start to fin ish wins

Radio Direction Finding

t he hunt. Time is not a factor,
which encourages safe driving
and careful T.hunting techniques.

De spite these restrictio ns ,
hiders can sti ll put on challenging
hunts because of the vari ed urban
and rura l terrain in the area .
Transmitting antennas are larger
than lor 2 meters, but hiders find
clever ways to conceal them.

Rigs Are Plentiful

I can hear you saying, " How
can I hunt on six? I've never even
operated there." Too bad. You've
missed some great fun. But you
don't have to shell out big bucks to
join the action. Look around-you
may lind you have most of your
setup already .

Small battery-powered portable
rigs, such as the Yaesu FT-690R,
a re popu lar fo r T-hunt ing . at
thOugh the dynamic range of the
Scmeter is too wide for my taste.
Older solid state rigs, such as the
Yae su FT-620, show up inexpe n
sively at flea markets. Th ey work
on 12 votls and are easy to modify
for an external s-meter. internal
artenuator. and other goodies.

" Loop users
frequently win the

local hunts. "

Do you have a scanner in your
shack? Chances are good that
you can use it for T-hunting . Sony,
Kenwood. AOR, Bearcat . Regen
cy and Cobra have scanner mod
els tha t receive at least part of the
6 meter ba nd and work on internal
batteries or an external 12 von
supply. Older commercial handle
tal kies lor 30-50 MHz by Motorola
and RCA are inexpensive and
convert readily to 6 meters.

As on other bands, there are
several options for 6 meter hunt
i ng a n te n nas . Th e o ne yo u
choose depends on row you're
searching (foot or vehicle), what
you're hunting (horizontal or verti
cal, I ixed or moving , we ak or
strong), and how much effort you
want 10 expend in preparation.

Loops Are Easy

The si mplest 6 meter RDF
scheme is the loop antenna . As

regular readers know. I d islike
loops on other VHF bands, but
small loops perform ad equately
on 6 meters wh en there is enough
signal strength. Many hunters use
them succe ssfully. You can bu ild
a competi tive loop in just a few
minutes.

Th e lo op d e sign in Figu r e
1 c o m es from John Wendt
WA6BFH . All you need is a 27 112_
inch piece 01 AG-11 750 coax,
two PL·259 connectors, a UHF
Tee connector, and adapters to
get to your downlead .

Install PL-259 connec tors on
each end of the AG·11 coax piece,
leaving the center conductor con
nection open on one end. C0n
nect the PL-259's to the Tee to
form the loop. Cut the jacket and
braid of the AG -11 coax at the ex
act cen ter (top 01the loopj. leaving
a half-inch gap wi th the cen ter
conductor and dielectric intact.

Cover the gap with black electri
cal tape and hook the loop to the
rece iver with a suitable length of
RG·58 or RG-8X coax . No tuning
is necessary. You will get two
sh arp n ulls (minimum signal
points) looking Ihrough the loop,
exactly 180 degrees apart . Signal
peaks wi ll be in the plane of Ihe
loop, at right angles to the nulls.
The nulls give the most accurate
line of bearing. When the signal is
too weak to discern the nulls, use
the peaks instead.

Mount the loop on a length of
PVC pipe or a wooden brccmhan
dIe as in the photo . Hold it up over
your head when taking bearings,
keeping it as far away as possible
from the vehicle to avoi d distort ion
01 the nulls. Powe r lines , metal
fenc es, an d the like can also
cause bearing inaccuracies when
they are near 6 meter iccos , so
stay away from them.

You can hOld your loop ou t the
w indow when mobil e, but it's
much better to provide a sturdy
mount with a 360 degree indicator
to give an accurate line of bearing
for map plott ing and triangulation.
For best results in all weather.
mount the mast through a hOle in
the ca r root (see " Homing In" for
July 1989).

As you close in on the lox , the
signal will get so strong that it will
fill in the nulls, so YOU'll need an
internal or external RF attenuator
capable of at least 80 dB gain re
duction ahead of the receiver (see
" Homing In" for March 1989).

Ahead or Behind?

I have previously pointed out
that the biggest disadvantage of
simple loops is the ir bidirectional
patterns. You have to carefully
plot bearings and "circle in" on
the hidden transmitter with a dual
null antenna, or else you could
find yoursell going away Irom the
t ransmitter instead of toward it.
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THE TWIN BANDER

DR-S70T

The ALI NCO Model OR-S70T is a dua l ba nd transceiver offering bi
small package. The independent main band and sub-band opera tion per I
duplex operation. The front panel is easy to read and understand . The L '"
display lets the operator know at a glance which functions are in operation. The
built-in duplexer has a sing le antenna output for a dual band antenna. ALINCO
has listened to the consu mer and in response has crea ted the versatile DR-570T
which is truly user-friendly with minimal effort.

0 ULTRA-COMPACT BODY 0 AUTOMATIC BAND EXCHANGE (A .B.X.) EASY TO OPERATE FUNCTION
5 '!K- (W) x r (HI x 8 'h- (0) When in the ABX function is act ive, an

LARGE AMBER MULTI-FUNCTION LCDincoming signal on the sub-band will activate •
0 HlGHPOWfR an automatic exchange between the main band DISPLAY

45 watts on 2M and 35 watts on 70 ern. Vis ible in all cond itions, it indicates main andand the sub-band.
Approxima tely 5 watts [ow power. sub-band frequencies, frequency step, won

EXITNDED RECEIVER RANGE
0 PRIORflY ai r". "call", "crcss", "PRJ", "REV", ....., -, ",

0 The VFO frequency is monitored for 5 seconds .. .... " T" (tone), tone frequency. "MUTE".030-169.995 M.Hz) on 2M, 144-147.995 MHz
transmit. 440-449.995 MHz on 70 on.

and then shifts for one second to the selected ~lOCK~, "ABX"."r. "BUSY'. "f"', "S/RF

(transmit and receive )
priority channel (In both bands at the same meter", "REV"
time).

(Specifications guara nteed on amateur 0 MHz FUNCTION FOR BOTH BANDS
bands only. Modifiable for M.ARS/CAP 0 DUAL SPUT SHIFT OPERATION One MHz is increased or decreased per touch
permits required) Operates odd offset operation

SELECTABLE DUAL AND SINGLE BAND0

SIM ULTANEOUS 0 BELL FUNCnOl'>.' OPERATIONS0

Receiving on both bands 3t the same time 0 REPf.ATER REVERSE FUNCTION One touch selection with pressing of twin key
Scanning: intermix scan modes on both 0 CA LL CHANNEL FUNCTION 0 SELECTABLE BAND M ODE (MA IN/SUB)
bands at the same time HHP FUNCTION One touch selection w ith pressing of band key0

0 INDEPENDENT 0 20 MEMORIES (10 FOR EACH BAND) 0 ILLUM INA TED FRONT PANEL CONTROLS
The volume, squelch and control dial a re Each memory channel can s to re J6· I(EY DTMF M ICROPHONEindependently adjustable on both bands. frequency. repea ter offset. encode/decode

0

With memory channel and frequency changeYou can store the fo llowing information on frequency .
both bands at the same time. Priority up/down buttons.

function, choice of 37 encoding! d ecoding 0 4 SCANNING M ODES

sub-tone Irequenoes.cell channel, scan Program scan. memory scan. band scan and

tiLfunction (program. memory channel, VFO unique open channel scan (opposite to normal AL/NCDor unique open channel sca n), memory skip, busy scan). Scan stops on a busy (or open
channel) channel andthen resumes ...-:oouc..-.

bell funct ion, + or - repeater shift.
approximately 5 seconds after stopping even

ALiNCO ELECTRONICS INC.
FULL FEATURES if the stgnal is still present.

20705 S. WESTERN AVE.. SUITE 104
0 FULL DUPLEX CROSS BANDOPERATlON 0 REPEATER OPERATION TORRANCE, CALIFORNIA 90501

Transmit on one band w hile receiving on the The DR-570T can be used as a cross band
other ba nd -c telephone s tyle. repeater. Tel: (213) 618-8616 • FAX: (213) 618-8758

CIRCLE 61 ON READER SERVICE C,t,AO



ntroducing the o nly
co mpact HT designed for
you-s-Heath's new 2-meter
and 450 ~lHz Micro-Deluxe

handheld transceivers.
Buill

with a
receiver
sensitivity
of O. 1 58 ~V

for 12 dB
SI:'\AD, the
micro-sized
HW2P o r liW4P
measures an
unbelievable
4·3/8"H x
2· 1I16"W x 1-1/4"n.
Battery-packs hinge
o nto the hack of the
unit so the HI' retains
the sa me basic form.
even with the largest
capacity batteries. Slip it
into your pocket or hook
it on your belt - no more
hassles with bent dips or
tangles w ith car sc athe lis.
Heath's new mlcro-Hl's will
go anywhere you do .

The art of Easy Operation.
Enter frequencies di rectly from
the full-function keyboard or
QSY from the displayed frequency
via the rotary frequency selector.
Scan between two frequ encies.
SCan 1 Mhz o r sca n a ll
except between two
frequencies. Sca n favorite
memory channels (usefu l
for temporarily locktng o ut a
busy cha nne l). scan first ten
memory channels, last len o r
all twenty. All scanning
modes support e ithe r Pause
Scan (stop o n active channel
then resume) or Busy Scan
(sto p o n act ive channel and
hold ). O ne hutto n C.'111
channel is a q uick way 10 gel
to your favorite repeale r or
sim plex frequency.

H\f?2P sbou-n actual size.

C l 989. Heath Company

The art of Low Power
Consumption. With only 46 mA
requ ired for RX sque lched. and 1200
mA for full 5 watts TX output . these
ne w handhelds a re the most e fficie nt
designs available. A nine -step
battery save r defaults to 22 mA in
rece ive , hut life ca n be furthe r
extended. approaching nnly to mA
ave rage RX current squelched,

The a rt of S Watts Power. With
the optional 12V, 600 mAIh battery
pack , the HW2P and HW4P offer fu ll
5 watts out in High , 3.5 watts in
Me dium and 300 mW in Low . The
7.2 V battery-packs (400 mAlh, 700
mNh. 1200 mAIh) offer 2 watts in
High , 1wan in Medium. a nd 300 mW
in Low. The 7.2 V, 700 mAlh battery
is included sta ndard with the HTs.

Full Une of liT's. Also new are
[he He ath 2-meter and 450 MHz
.... tim-Deluxe ha ndheld transceivers.
Only slightly larger than the Micro
Deluxe HTs. with all the same
exc lung features,

Discover the a rt o f small ta lk, call
your authorized Hea th dealer about
the co m plete line of Hea th HTs and
Heathkit station accessories loday.

Burghardt Am tinter,
watersrown. SO

Delaware Ameleur Supply,
New castle. DE

N. DlmSltllAm Ra dio Depol,
N. Olmsted. Ott

Portland Radio Supply,
Portland. DR

RF Enterprises,
Merfilield. MN

Ron Dlstrlbutlng ,
Preston. 10

Rll Electronics,
Hilmilton. Ott

Tun Tcrwers,
P1a1lO. TX

The Hi mStlilon,
Evansville, IN

VHF Communlcallons,
Jamestown. NY

FDr ,Dur free Heathkit
catalog, call

l·BOO·44-HEATH.

Best to sta rt with .
Best to stay w ith.

Heath Company
Benton Hamor. Michigan 49022



on 6 meters. Loop users frequent
Iy win the local hunts. Kevin Kelty
N60AB, an experienced 2 meter
hunter, came out on his first 6 me
ter hunt recently . He used the
WA6BFH loop, a whip, a scanner
with s-meter. and an external at 
tenuatcr. His 2 meter hunting ex
perience paid off, because he
ended up with low mileage that
day,

A loop is by no means the best 6
meter hunting antenna, The small
capture area of a fract ional wave
length loop makes it much less
sensitive than larger antennas.
This by itself is not usually a
severe problem, because me SC
SMC rules requ ire that the hidden
T provide a signal that is copyable
on loop antennas at the starting
point. But if your receiver isn't
" ho t ," you 'll wa nt to add a
preamp.

There are other good ways to
hunt on 6 meters, but there is no
more space this month. Next time,
I'll tell you how quads and homing
RDFs can help you win 6 meter
hunts . Thanks to Bob Hastings
K6PHE, Gracie Hastings N6FSL,
Wil Anderson AA6DD, John Wendt
WA6BFH, and all the other sc
SMC hunters for their technical
assistance and for helping to pro
mote T·hunting on 6 meters. !II

_ SOYlWARE (1ISM) e
_Transmitting loop Antenna

CAD By HartSoft.•.•.•"".,.,.,.$17,7S
eTransmlssion Une Antenna

CAD By HartSoft.,.......""....$17.75

C1~LE 82 OHRUDER SERVICE ColAO

enOOKS_
eRules of the Antenna Game

By Ted Hart, WSQJR...•".,....$6.9S
_Small High Efficiency Antennas

By Ted Hart, WSQJR........•..$19.9S
_Electronics for the Radio Amateur

By James lee, W6VAT•.,.,.,$19.9S

t 'RANKLIN-BELLE PUBLISHERS
The AnJenna People PresmJ:

FRANKLIN-UELLI<: P UDLl SII ERS
4639 Corona, Su ite IZ

Corpus C hr is ti, T X 78411
(SIl) 852-0446

_MAGAZINES_
eantenneX-A monthly magazine

all about antennas. Read In 40+
countries. 1 year.,.,..•,••....,.,$15.97

TO O RDER-Send Check or MO plus
$ ISO S&II ~r item (exeepe magazine )
Texas residents add 7.5% sales lax, TO
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it works qui te well for 6 and 10
meters on most vehicles. You' ll
want a 6 meter whip on your car
anyway, so you can talk to the
hider, This puts it to another good
use. Use a coax switch lor rapid
selection of the lOop or the whip
during the hunt.

By the way, standard Hustler
HF mobile masts (except for the
MQ-4) are 56 inches long (without
resonators), so they work fine as
quarter-wave mobile verticals on
six. Another good choice is the
Larsen 2 meter 1iI.wavelength
magnetic mount antenna . The
whip is a quarter wavelength on
six , It matches quite well without
mod ification at 50.3 MHz.

It's possible to add a " sense"
antenna and phase shift network
to a loop to resolve the directional
ambiguity, The surplus AT·2491
GRD and AT·339/PRC units are
ready-made ADF antennas freer
porating this technique, Both are
rugged, easy to use, and cover 47
to 55.4 MHz by design . Unfortu
nately, they are becoming difficult
to locate since 'r-nunters have dis
co vered t hei r usefulne ss and
snapped them up.

Beginner's l UCk?

Despite its lack of sophistica
tion , the simple loop does the job

for information on
Heath's complete
line of amateur radio
products call

1·80 0 ·4 4·HEATH
for your fREE
Heathkit" catalog.

computer via ItS·232
and you're read}" to COlli

a fast-growing number
of packet hams.

The IIK·2 1l'ocket
Packet requ ires only a
single 12 \1X::@40mA
power source or as
litt le as 29 mA from an
op tional HKA-21·1,
inte rnally mounted 4.8
\'01t , 120 mAh, NICAD
batte ry,

The H eath- H K 
21 Pocket Packet-

$219 95 ( Am. ,cu.
• . ...., pr;<'c )

l h o rder, call
1·800·253-0570

Best to start 'with.
Best to stay with.

Heath Company
Benton Harbor, MI49022

, .r-21112 INCHES
RG·II COAX

LpL·2~9
NO CENTE R CONIIIECTION

you'll lind that g-meter readings
are higher when the hidden T is in
front of you and somewhat to the
ri g ht. The d irect ional lobe is
broad, but it's good enough to tell
which of the two loop nulls 10
follow.

This trick may seem crude. but

itT's.or wire a separate
cable into your mohile
or base \1IF or CUF
rig. Co n nec t your

_ ADAPTER TO YOUR L EAD· IN
C RG·~B, ANY LENGTH )

Figure 1. A simple loop for 6 melers.

,\CUT BRAIO ANO JACKET ONLY

PL-2:~9 WITH
CEIIITER CONIIIECTION

A M1bMdi'lt)' or "i.e
EJn:tronk'$ Col'por.I['
Co I9H9. t lc'lt h Compon,-

nI 0Vt· receive or
la;l! lc:n -e mess..ages
with other local hams
using the 16 K Bulletin
Board featured on the
smallest ThC avanable-.
the Heatha UK·21
Poc ke t Packet.

TheBRSoperates
under your call with
simple command s
like Send o r Wri te a
message, Kill 2 message
and read the File
messages currently o n
the system. And the
HK· 21 Pocket Packet is
full)' TI';C·2 compatible .

Hookup is easy.
Plug in supp lied cables
instantly to mo st

For mobile hunting, there is a
convenient way 10 resolve the fig
ere-a problem. A whip antenna
mounted on the fender near a cor
ner of the vehicle has a pattern
that is unidirectional on some ham
bands . Mount a quarter-wave
whip on the left rear deck and



Number 16 on voyrFHdbackC8rd

" One of the best places
to stop AM detection is in the mixer

or product detector."

so I'm not really picky about how
many stages of filters I use. The
most common c ircuit uses a
lM324 op amp. l'tI have a simple
circuit lor that in a later column,
along with the final audio amplifier
stage.

Pulsed Battery Charger

The August project , the pulsed
battery charger, did generate
qu ite a lot of mail and several
phone calls . First th ings !lrsl:
There are some errors in the sche
matic. The blocking d iode wasn't
labeled. It can be a 1N4OQ1 or any
other junk box diode rated at 1
ampor more.

Of course, if you use the lM3S0
with its 5 amp current rating, you'll
need a larger diode also . Radio
Shack sells a 3 amp diode and, I
think, a 6 amp diode. II you plan to
use the l M350, you' ll need to in
crease the current Irom the trans
former and diode bridge setup.
You' ll also need a larger trans
former to handle the extra current.
Junk box!

The unmarked resistor on the
collector of the transistor is 2200.
Th e trans tstor shou ld b e a
2N2222 or equal. And last but not
least. the 2.2kO resistor is sncwn
as a trimmer, which it is NOT. Use
a 2.2kO resistor and forget about
the Wiper connection.

Gell Cell Batteries

Aside from the cnuers making a
living in my schematics, most of
the phone calls and etters asked
about those crazy gelled batteries
we all find at the hamfests. I did
some digging and came up with a
charging manual from the Globe
Battery Division on GellCeU"" bat
tenes .

According to Globe, the gelled
battery likes to be charged using a
constant voltage-l imited current
charging techn ique. There are al
so two types 01batteries, " A" and
'·B." Type " A" batteries are used
for standby applications. Expect a
life of 100 cycles. Applications in
clude int rusion alarms, fire and
smoke detectors, uninterruptible
power systems. emergency light
ing, and computer memory stand
by power.

Type " B" batteries are lor
deep-cycle use. According to
Globe, a new type " B" banery has
an inilial capacity 01 80-90 per
cen t. Aller 30-40 co m p let e
charge cvcies. it reaches its nomi
nal rated capacity. Aher 200 cy
cles, the capacity slowly drops.
With only minor discharges (40%
or less 01 capacity), you may get
up to l000cycles. Typical aconce-

Audio Chain and Preamp

After the product detector, we
start working with the audio chain.
While some people go directly to a
high gain audio amplifier, I prefer
to add some pass ive audio filters.
I' ve used old 88 mH telephone
coi ls for this and they work quite
well . Only trouble with these, they
are much too big for most portable
receivers. You can use smaller
coi ls, but they're harder to come
by. The 88 mH coils are hamfest

specials.
One 01the best reasons lor us

ing a passive fitter is powe r trans
fer from the detector to the active
audio stages. Also, the filler re
moves most olthe high frequency
audio (2-15 kHz) Irom tne high
gain audio chain. If you've ever
used a pair of those lightweight
walk-thing headphones and tuned
into a 15 kHz beat note , you will be
able to appreciate this filter.

A low noise preamplifier some
times fol lows the passive filter.
While you can use junk box tran
sistors, and I've used about every
thing you can think 01, a low noise
transistor works best.

From the preamputer. we go to
an act ive audio fitter. I don 't care
for my audio to be sccer-nnerec.

anced mixer and voltage regula
tor . Most importantly , with th is
chip the input voltage MUST be
under 9 volts. Any more than that,
and POOFI I know. In the months
that follow, I'll have some simple
circuits using the NE602. Keep
watching.

Photo A. A small home-brewed DC receiver.

Low Power Operation

hot-carrier d iodes. However, for
us home-brewers , we ca n get
gOOd re sult s with high speed
switching diodes, such as the
l N914s. It's best to get a match
ing set of diodes . This is easily
done with a YOM.

When using a passive detector ,
we have a conversion loss. like
wise, using an active detector ,
you may obtain some gain . A
diode-ring detector above 30 me
tars requi res an RF amplil ier
ahead of the detector . Figure 2
shows a working diode-ring detec
tor . In building th is, be sure to

watch the phasing of the coils.
Winding these critters and gett ing
them correct the first time is tun .

II you're not realty up to winding
a diode-ring product detector , and
I can't really blame you, a com
mercial unit the Mini Circuils lab
SBl -l DBM is availab le. It's not
cheap, but it's easy to worK with.
Radio Kit in Pelham NH (603
635-2235) sells them. Also ask for
a catalog from the Small Parts
c enter. 6818 Meese Or.. l ansing ,
Michigan, 48911 . They also sell
them.

A newer circuit on the market,
the Slqnencs NE602, has given
rise to a host of DC receivers. This
chi p,also available from the Small
Parts Center, has an on-board os
cill ator as well as a doubly bat-

Mike Bryce WBBVGE
2225 Mayflower NW
Massi/Ion OH 44646

More on Direct
Conversion

Although most selectivity in a
DC receiver is done in the audio
chain, a good soli d trent end
helps. A single tuned trent end im
proves operation a great deal.

A double tuned circuit is even
better . l ook at the circu it s in
Figure 1, c reated by Dent on
Bramwell K70WJ, lor each one.
Values are given for 30 and 40
meters. AU the coils are wou nd
with #22 gauge wire. Be sure the
leads are long enough to solder to
the board. Since this is not going
to be a step-by-step construction
project, there is no large schemat
ic ; rather, whal we have are some
good add-on circuits.

Radio Shack sells a cerrooarc
with a copper ground plane, ideal
lor building small receivers or
transmitters. II's easy to cut and
woft( with. I've been using it for a
good long time, with excellent re
sults.

Product Detection

The input ci rcuit realty helps cut
down AM detection. It's not a
cure-all , but it helps a lot . One 01
the best places to stop AM detec
tion is in the mixer or product de
tector. I built a small DC receiver
using a 40673 MOSFET. Worked
great! The only trouble was that.
after dark , when the shortwave
broadcast stat ions came on .
Picked them up rather well , all of
them, all at the same lime. To
make maners worse, the circuit
was buih for 40 meters- broad·
cast stauon heaven! So, for only
the s i m p lesl emergenc y o r
portable gear, leave the 40673 in
the parts bin. You'll be glad you
did.

A singly balanced prOduct de
tector is the next best. However,
you don't see too much of this
type of detector around. In most
cases, you'll need to use either a
matched pair 01JFETs or an IC,
such as a RCA CA3028A.

You can obtain the best results
with a dOUbly balanced product
detector. The detector can be ei
ther passive, using diodes, or ac
tive, using either transistors or an
IC chip. The most common doubly
balanced product detector uses
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10-20

20-40

20-40

30-60

50-100

60-120

80-160

'00-300

End 01 Charge
Current, rnA

x 3 cell s). The battery is lully
charged when the current drops
to a low value .See the table. If you
want to keep the battery on the
charger, switch to the o wer float
voltage of 2.25 volts per cell.

Any Mods?

Since I'm not the only person
picking up gelled batteries at the
hamfests, I'll have more about
these critters next month .

Still looking lor mods for the
Heath HW-9 for the third edition of
the Hot Wa ler Handbook . If I use
them, you 'll get a free copy 01the
book.

With the weather getting colder.
now is a good time for some low
power fun . QRP-better li vin g
with less.m

limit Init ial
Current. Amp,

0.1510 0.20

0.23 to .30

0.30 10 .40

0.4010 .50

0.70 to _90

0.90 to 1.20

1.1101 .5

30t04_0

Battery Rated
C.paci tYt Amp.

0.9 10 1

1.5

2.0

2.e
45

' .0
7.5

20 .0

Ah battery at 7.2 volts (2.4 volts
per cell), that is rated at a dis
charge current 01300 mA, with the
charge current limited to between
675 and 900 mAoThe battery is
fully charged once the charging
current stabilizes at a low level lor
a lew hours.

For standby applications in
wh ich the battery is operated with
continuous charge, as in emer
gency lighting , for unallended
charge a voltage of 2.25 to 2.30
is recommended . For a 6 vall
battery thi s would be 6.75 to
6.9 volts.

For cycle use , optimum re
charge time is obtained when a
charge voltage 012.4 volts per cell
is used . Our 6 volt battery would
requ ire 7.2 volts (2.4 volts per cell

Table 1. Capacity and initial CUffent lIS end 01charge current for gel/ed
batteries.

""

'"'"

comes a type " A" bat
tery . II you u se th e
same battery for deep
cycle, it becomes a type
" B" battery.

The open ci r c ui t
VOltage lor a fully
charged gelled battery
is 2.12 volts. Of course,
the voltage is higher
when you urst remove
th e battery from the
charger. For a lully dis

charged battery . the terminal
voltage should be 1.75 volts after
steadily d rawing the current it's
rated for after a 20-hour period .
You can charge a gel<ell at 2-3
times the rated current. For exam
ple, you can charge a 6 VOlt , 4.5

BA "O " " " "se 19 T"....S 2 .""..s 3 .".. .. S ' T' ....
.·~· 6 !)VE" L2 " ~' 2., U "'.. ..S 3 . " .... S • • " ....S 2620"
'-~' 6 r-ee.e

• • • • •

r'" I
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T-U'2 CORt:

L"L2 '2 T" ....S
LS ·l. ' ''''IOS

100 . '

Figure J. Tuned circuits for DC receivers.

"UT7 ~~.{..
SI"~LC '''''£I'
~ "Hr"

Figure 2 . Passive diode product detector.
Use matched fN914s.

tions include TV and radios, video
tape recorders, computers, and
tools.

As far as I've been able to deter
mine, a battery is type " A" or " B"
depending on how you use it. In
standby systems, the battery be-
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Amateur Radio Via Satellite

Numbef 17 on ,our Feedb.Kk card

HAMSATS

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston TX 77083

It 's Fixed!
The Mode S (70 em uplink,

tacm downlink) transponder is fi
nally working 10 specifications.
Thanks 10 the efforts of Peter
08208. with the aid of ON6UG
and G2BFO, the transponder
passband can be commanded ON

A Simple Matter of Timing

A series of tests were per
formed by Peter DB20S. Peter is
one altha OSCAR 13 ground con
trol stations. By changing the tim
ing of the system commands em
bedded in the onboard software,
Peter was able to achieve a com
bination thai brought the satel
lite's Mode S transponder pass
band up while bringing down the Photo B. The Yaesu USA building in Cerritos, California.

Photo A The AMSAT-oSCAR-13 Mode S converter, now working well,
is j ust over a foot long.

435 .516 MHz are also being
downlinked on 13 cm in the same
band segment with Mode S opera
tors.

Mode S enthusiasts have found
this feature an asset with few
drawbacks. On the plus side, they
can use the Mode B frequencies
fo r uplinking, and be heard on
both S and B downlinks. This in
trigued Mode B users. The down
linked 2 meter signals are heard
on lower sideband, since the B
passband is inverting while Mode
S is not. The B user can then re
configure his uplink signals to

as long as we have access to the
13cm band. The Phase 4 geosta
tionary hamsat will use the band
exteoslvely. The transponder on
OSCAR 13 is working extremely
well and oilers a great opportunity
to experiment, have a lot of lun,
and make a lot of contacts. Give it
a try !

The " ZRO" Test

The K2ZRQ Memorial Station
Engineering Award Program, a
contest focusi ng on operating skill
and equipment perlormance, was
started a few years ago via AM-

Photo C. One of the many benches for radio repair at Yaesu USA in
California.

• , -• •, .~- I

~
'<

and the telemetry beacon OFF.
That's the way it's supposed to
work,but until earty August it didn't.

Mode S transponder designer
and builder, Bill McCaa K0RZ,
created the device so that either
the beacon or the passband could
be act ivated , but not both at the
same time. The transponder pass
band is enabled by a logic line that
comes from the satellite's IHU (In
lernal Housekeeping Unit com
puter). If the telemetry beacon is
on, then the logiCline is supposed
10 turn it off and activate a transis
tor in the passband electronics.

Until now it wasn't happening
mat way. Commands were sent
with no effect . The beacon signal
would stay on and the passband
would stay off. As a result, 20 dB
more uplink power than anticipat
ed was required to make Mode S
contacts. The signalS from the
ground had to force their way
through lhe deactivated transistor
in the passband electronics.
Where 1000 watts erp (effective
rad iated power) might have been
fine according to the original de
sign, it actually required more like
100,000 watts erp. Many con tacts
were made with much less uplink
power, but the received downlink
was always weak .

telemetry beacon. ON6UG and
G2BFO listened to the Mode S
downlink frequencies during the
tests to keep Peter instantly in
formed on the effects of his soft
ware modifications. The results
were cramauc. Hams using less
than 100 watts erp CW were able
to make quality contacts through
the Mode S passband. Thanks to
the efforts of Peter and other tire
less supporters, we now have a
f ully functional m icrowave
transponder on an amateur radio
satellite.

An Extra "Feature"

While equ ipment users call
glitches in computer systems
" bugs ," prog rammers would
rather reter to them as " features,"
not all of which are desirable.
When the Mode S passband came
online in August, unexpected sig
nals were heard . Apparently a
portion of the Mode B upl ink pass
band also appears in the Mode S
downlink.

The normal Mode S upl ink
range is from 435.602 MHz to
435.638 MHz. The corresponding
noninverting downlink is from
2400.711 MHz to 2400.747 MHz.
Mode B uplink signals on frequen
cies between 435.480 MHz and

match the Mode S user and make
contact. The S user can then tell
the B operator the level of copy on
2400 MHz thus publicizing the ex
istence of an operational Mode S
transponder passband.

The downside of the multiple
upl ink/downli nk teature is th e
competition lor space within the
rather narrow 40 kHz Mode S
passband . The B trequencres
which cross to Mode S are very
popular. Finding an open spot to
operate within the 2.4 GHz down
link can be a problem.

Mode S is a mode that will be
with the amateur satellite program

SAT-QSCAR-10. Named in honor
01 Kaz Deskur K2ZRO, designer
01 the Satellite OSCAR tracking

A-Q-13 Mode B ZRO
Test Schedule

downlink signals on 145.840 MHz

Date Time
Nov. 25. 1989 2030 UTC
Dec. 2, 1989 1240 UTC
Dec. 16, 1989 2000 UTC
Dec. 30, 1989 1600 UTe
Jan.13,1990 120Q UTC
Jan . 20, 1990 1530 UTC
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00f0I'T GAMB LE ON
'rOliR F'RIEQUlNC Y

COVERS ALL BANDS
160 - 2 METER
150- 220-450
850-1296 MHz

manllfM:tured br

B & B INSTRUMENTS
408 u c.-b1 Hcb R_d

EI Cajon, CA 92021

,

MOOEL
MAOE IN SG·100F

USA $421.$$,- ..1 ........
• Co¥efs 100 MHz 10 199m M HZ In 1 kHz , 'epa with
thumbw'-I d iel ' ~urM:Y . 1_ 1 pan ~ 10 mi ~

lion a. an frtlq~lea • Intemal FM adjua table Irom
0 10 100 kHz at a 1 kHz .a te · External FM Input &C

ceplslones Of vo ice ' ~ura and no ise a t least 60 dB
below carrie< • Output adjustable lrom !>-5llll mV at
50 0l'Kna ' Operates on 12 Vdc: . V. Amp ' A. a ilable
lot Immediate delivery • $429.g!)del~ • Add-on
accn llOOn available 'o extencllreq range , add inli
nite .esolut lon , AM, and a p<ecislon 120 dB attenua·
tor . Call or "" lte IOf delails • Phone in your order as
lasl COD shIpment.

SYNTHESIZED
SIGNAL GENERATOR

VANGUARD LABS
196-23 J amaica Ave.. Hollis. NY 'U23

Phone: (718) 46&-2720 Mon._Thu....

CtRCLt: 79 ~ READER SERVICE CARD

~....

ALL UNITS ARE COVEREO BY OUR 5 YEAR UM ITEO WARRA.NTY

I ""'" IC.o

-

MADE
IN THE
U. S . A.

-

Allied Appliance & Radio
4253 So Broadway ' Eng~wood CO 80110

~~.~SA UC '~ ....,.... . 5 ' 00 ~O' L,,·

YAESU ' TEN-TEG • NRD525 ' GRUNDIG
SONY · MAGN AVOX · AMERITRON • MFJ

METZ ' ICOM · DAIWA · KLMM IRAGE
ALPHA DELTA · FAX RITTY • KENWOOD

WANTED-USED GEAR

Satelllt
650

THE ULTIMATE IN
QUALITY - ACCU RACY - SENSITIVITY - RELIABILITY

(~ATASCA r'f) will meet all your frequency measuring needs from mob ile.
marine, hllltopping and on the bench.

• Delivers years of reliable service. constructed of a rugged all-metal case with 8
digit display.

• Adaptable for any Job. operates on 8 AA dry eens-. 11- 18 V DC, 110 V AC adapter
or with optional nicad pack .

• You can use It to check d isc drives, VTR 's, TV's, HT's or tune your HF rig t o meet a
special QSO.

• The C 1400 also comes wi th a buil t -In 18 dB preamp for increased sensitivity . You
can even add an optional snif fer probe for finding local OSC and mutttpllers.

"u .. ' ' .... _ 500..... '... ..... ' ''' 10 '" _
'- -

C1400 199 .9 5

C1200 169 .95

C90D 139.95

INTRODUCING
THE NEW 10·Hz-l.4 GHz

<C A T A S C A N) FREQUENCY COUNTER
FROM B & B INSTRUMENTS

ALL MODELS INCLUDE: AC Adapter plus Antenna

ACCESSORIES
BAC·8 8 AAN,caclPack $ 19 .95 • SPECIAL $ 10 WITH ORDER
Sp· 2 Snlffer Probe(HI-l) . $ 19.95 AM 1200 X10-Xloo AucliOMu lt iplier . . ... $49.95

' Ballc" es not Included

Z ORDER TODAY a
(619) 579·2258 or send check or money order to:

TERMS: Shipping, handling and Insurance
please add 5 -/_ (52.00 minimum) to a max
Imum of 510.00 each order. CA res. please
add 6 % sales tall;.

eo",
cens
CaliS"".
"'".CeU
ceas

LOUIS KA0lPN
DENISE XL MAU NEY XL

DAN KB0XC
RON NeKMR

C11lCl£ 332~ RE.\DER SERVICE CARO
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calculator and long-lime AMSAT
supporter, the program tests the
listening capabili ties 01 individu
als with the best equipment they
can bring together lor amateur
satellite operation.

Since the attitude ofOSCAR-10
is no longer controllable, OSCAR
13 is used for the tests . A control
station sends and repeats numer
ic code groups through the satet
lite's transponder at gradually rlr
oucec power levels, starting at a
level equal to the general beacon.
Participants monitor and record
the numbers until they have either
copied the 10 wpm CW down to
level " Z9" (27 dB below the bea
con), or until they can no longer
hear the control station's signalS.

Those who can hear the satel
lite's beacon will also be able to
hear level " Z0" of the test and
qualify for the basic award. The
certificate is available through
AMSAT-NA. For free verification
reports to qualify numbers copied,
send an SASE to my address
above. The lun comes from up
grading station performance and
then pursuing endorsement stick
ers for the lower power levels. The
goat is to encourage stations to
improve their downlink recept ion.
Those who hear poorly tend to rlr
sort to unnecessary uplin k ex-

Orlando

cesses which drain the satellite's
batteries and desensitize the
satellite transponder for low-pow.
er operators.

The Table shows the dates and
times 01 ZRO Tests scheduled for
the end 01this year and into 1990.
They were chosen for coverage,
convenience, and optimum coer
ating conditions. The downlink
f req ue nc y via t he Mod e B
transponder is 145.940 MHz. Oth
er tests will be set up for Mode L
with a downlink of 435.945 MHz.
You can hnd the dates and times
on the AMSAT HF Nets.

Only a handful of stations have
copied and reported accurate
"Z9" reception via Mode B. The
erp Irom the Test Control Station
is usually less than ONE watt at
the " Z9" level. Only superb atten
tion to detail, care in assembling
their stations, and a quiet RF envi
ronment will allow this kind 01 re
ceive performance.

But don't wait until you have the
" perfect" station to participate.
Reports have been received from
enthusiasts using many types and
sizes of antennas. One operator
wason a boat with a 2 meterdipole.
Another was in a car with a mag
mount . Others using simple 406llr
ment yagi antennas, no preamps,
and stock radios without exotic fil-

ters. have copied signals down to
15 dB below the beacon.

Next time a ZRO Test is on, tis
ten. Just how good is your 2 meter
station? How does it stack up with
other satellite enthusiasts?

A Look at Yaesu

I was in California recently , at
the invitation of vaesu USA, to
participate on their advisory coun
cil. As I escaped the incredible
traff ic of l os Angeles and headed
for their location in Cerritos, Cali
forn ia , the satell ite antennas ,
aimed at the sky, caught my eye
before anything else. A pair of KlM
crossed yagis were silently track
ing the passage of OSCAR·13.
The mirrored front of the 17,000
square loot lacility, with over 40
employees,soon blocked my view,
but I didn't mind-the new FT
736R, auto-tracking system and
RFConcepts amplifier couldn' t be
far away. Within minutes I was in
vestigating the gear and checking
out the orbitat predictions.

Chip Margelli K7JA , Yaesu's
Vice President of Customer Ser
vices, had been tracking the satel
lite . In addition to his fascination
with OX, Chip had caught the
namsat bug. Earlier this year Chip
traveled to MV Island between
Finland and the Soviet Union to

put a new country on the satellite.
Yaesu has been featuring satel

lite-oriented gear for many years.
Prior to the FT·736R and FT
726R, older HF rigs sported op
tional transverters with extra posi
tions on the band selector labeled
SAT. 1, SAT. 2 and SAT.3. With
the addition of an extra 10 meter
receiver, the HF rigllransverter
would become a complete full-du
plex satellite station for Modes A
(2 meters up and 10 meters
down), B (7OCm up and 2 meters
down), and Mode J (2 meters up
and 70cm down). The newer rigs
represent the logical progression
from years of experience with
satellite earth-station functions.

A tour of the building proved
fascinat ing . New rigs ready for
shipment in the warehouse, care
fully.labeled parts bins for rig reo
pair, and well-organi zed lab
bench areas occupied most of the
complex . Some offiCes and con
ference-room areas were on the
second floor, but most ct tbe activ
ity was in the sales and customer
service section. A new computer
ized system was being imple
mented for customer records and
ordering information.

If you are in the Cerritos area,
drop in. The satellite station is right
up front and ready for contacts.DI

March 23, 24,25, '1990
Orange County Convention & Civic Center

Orlando, Florida

©

~ Free Parking ~Exhibits ~SwapTables
~Seminars ~FCC Exams ~Meetings

Advance registration before February 23rd $7.00 - $9.00 at Door

Swap--Tables.... l or 2 $37.00 each...3 or more $45.00 each.

I admission included with each table.
Commercial Exhibits (407) 898-1027 • Tabtes (407) 645-ll132 · Tickets (407) 671-6194

Sponsored by The Orlando Amateur Radio Club

P.O. Box 547811 • Orlando, Fl. 32854-7811 • (407) 657-9052
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MFJ Packet Pictures

...•
each radio po rt , ra ndom code generator,
li thium battery backup, RS-232 and TTL
seria l ports. standard 850 Hz RTTY !>h ift,
socketed IC s. tunc up command. pe ripheral
110 port , automatic serial numberi ng, pro
grammable message me mories, dual radio
ports (each HF o r VHF ). C W key paddle
jack . speake r jac k that lets you monitor C W
s idct onc. transmit and receive audio and
pac ket connect bell. new fully imc rgrared in
srrucnon manual with Fea t Sta n T" section
and more in a 9 11.1 \ 9 11.1 x I \h inch cabinet.

Get on the air instanll)'
Just plug it all in

All you need is an MFJ- I278 . you r rig .
any computer and a terminal program .

With an MFJ Starter Pack, S24.95, yo u
just plug il a ll in. wire up your mic co nncc
tor and you're on the ai r.

O rder M FJ -1284 for IBM compatibles
uncludcs Picture Passing ,; ~1FJ-1287 for
Macintosh: MFJ-12!12 for C-641128 ;
M FJ- 12IB uapcr for VIC-20.

~o Matter whatr'' Guarantee
You get MFr s full one year No Malle r

Whatn l Guarantee .
That means we Will repai r o r replace your

MFJ multi-mode (at our opnonj I/O matter
what happens to n for a full year.

Others give you a limited wa rranty . W hat
do )'oU do when they say...Sorry. your
limited warranty doesn't co ver 11ll/(! "

Get 9 new wa)'s of ha"'ing fun
Don't sen!c for 3 year old technology .
C h,HI!>(' the only multi-mode that g ives you

the latest advances and a ll 9 modes.
Gel 9 new ways of hav ing fun lOt/flY!

Transmit and rece ive high resolution EGA
and CGA color pictures via packet radio
with new M FJ picture passing softw are.

You can set up you r own pict ure butleun
boa rd and exchange pictures with others -
e ven if you're not there.

J\.1FJ· 1288, $9.95, works with virtually
any packet co ntrolle r and IBM compatible
co mputer. If !> includcd jree with MFJ- 1284
IBM sta n e r pack a nd MFJ- 1292 D igitizer.

pain t softwa re 10 add graphics and lette ring
-- and yo u can transmit il with included MFJ
picture pa!>!>ing software .

You ca n use you r d igitized snapshots in
any desk-top publishing program tbar uses
the popular PCX form al. MFJ -1292 leis you
capture pictures in VGA . EGA . CGA . Here
ules or Raw Data formnv, Get yours today .

Nea rest Dealer/Orders: 800-647·1800

MF.~
:\I FJ ESTERPRISE..~, I:\C
Bon 4~. ~t i"__ SI.:-II: : ~IS :NJ,(>!
H}()1) 3. 3·5S69 . TEU_X • .'i :'" ....,
. 'AX : It>O ll 323-65.'i1 : ..... r••...., ..rh_

AtFJ ' , , making qua/ily affordable

•.",
"" J MUl TI-fltOOl DlIr ll e OfOTIIOI.LEfII

..n" ""'- " ""•• " ..... _ ..

-•
shows you wh ich way 10 tunc!

New Easy Mail'" Personal Maltbox
You gCI ~IFrs ne w Easy Ma iP.... Perso na l

Ma ilbo x wilh sott-partiuoncd memory so yuu
and your ham buddies can leave messages
for each oebcr 24 hou rs a day .

;\Iulli-Grd) Level FAX/SST\' :\Indem
Yo u 'll see tomorrow's news tod ay when

you copy outstanding FAX news photos with
cr isp clear detai ls . ~1FJ - 1 278 is the 0111.1'
mulli-mode with a buill-in mu lti-gray level
modem. It tee, you transmit '1fI,1 receive
multi -gray level FAX! SSTV pictures with
an appropriate terminal program .

Onl)" ;\IFJ ca n tran..mil FAX, . .
:\Iost packet slations ca n receive FAX
RUI only the MFJ-1278 leis you transmit

FA X without interna l mod iflcanons that
d isable other modes .

So now you can send your own pictu re s.
ma ps and diagrams by FAX to !>tat ions
throughout the world.

Too bad they can't send theirs 10 you
. . unless they disable o the r modes

One FREE Upgrade!
when you buy your MFJ-1278 today, you

do n' t have 10 miss new modes and features
that come 0111 tmnmoro \\".

Wh",? Because yo ur MFJ · 1278 comes
with a coupon good fo r onc free cprom
upgrade exchange thar'H add new feat ures .

Plus ;\Iore .. .
Plus you get . . . 32K RAM (not 16K ).

fru AC puwer supply, Ho st mode thai lets
MFJ - 127R serve as a KISS interface or
dumh modem . fas t throughput anti-collision
tec hrolo gy. independent transmit level for

MFJ Video Digitizer
Here 's Aimee. This
unretouched picture W'H
shot dirully from II

\-'GA. monitor. K~
digitiud Aimee ...·iJh a
camcorder, MFJ-J291
" Pic/UN' Per/ tet " Video
Digitiur and IB.\I
compatible com!",'''''.

Create fascinating d ig itized snap:"hots to
transmit with your MFJ ·1 278 of anything
you can point your camcorder al~

T he new M FJ-1292 "Picture Perfect"
video D ig it ize r connects your video
camera 10 your IBM compatible computer
so you can capture digitized video
snapshots on disks.

You get an ea...y-to-install plug-in card
for you r compute r. handy ~'ontrasl and
brightness control unit and co m plete
software for o nly ... $ 199,95,

Yo u can create your own QSL card from
digit ized snap!>htM.s by using drawing or

" 0 0 0( w J '111

MFJ-1274 g ives you a high re'>tllul ion
tuning indicator -- and iI' s o nly $20 mo re .

ClIlCU 86 ON AEADlR S£AVICECAAO

•

MFJ·1274

515985
MFJ.1270B

513985

MFJ·[27K

• • •_.- ." 0.

MFJ gives you all 9 diaital modes
and keeps on bringing you state-of-i1ie-art advances
... while others offer you some digital modes using 3 year
old technologx".---

:\.IFJ-1270B super clone of TAPR' s
T r-oC-2 gives you more featu res than any
other packet controlle r _. for $139.95

You can double your fun by operating
VHF and HF because you get high per
formance sw itehable VH F/ HF modems.

You get the Easy MaW" Personal Ma ilbo x
.....ith soft-pu nuioned memory so you and
your ham buddies can leave messages for
each other 24 hours a day .

In ~1 Fr s new WeFAX mode yo u can
print full-fledged weather map" tu screen o r
pri nter and save 10 disk using an IBM
compatible, C-64/ 128 o r Maclmosh .

A new KISS inte rface lets you run TCPflP .
They also co me SET RO.' I compatible.

You also gel 32 K RAM and a frcc 110
VAC powe r supply (or use 12 VDe) .

For dept: ndablc HF packct luning . thc

No 3 year old tech nology at MFJ !
Using lhe latest advances. MFJ brings

you 9 exciting digital modes and keeps on
bringing you stare-of-the-a rt advances.

You get tons of features other rnulti
modes j ust don' , have .

Onty :\IFJ 2h.-es )'00 all 9 modes
Count 'em -- you gel 9 fun modes -

Packet. AMTOR , RTT Y. ASCII. CW.
FAX. SSTV . Navtex and full featured
Contest Memory Keyer.

You can't get all 9 modes in an)' other
mum-mode at tin)' price. Nobody gives
you modes the MFJ-1278 doesn't have .

The best modem )'"OU can get
Extensive tests in Pacbt Radio

Magazine prove the modern used in the
MFJ-1 278 copies HF packet more
accurately than all other modems tested .

T he MFJ-1 278 is the only multi-mode
with a true DCD c ircuit for HF. T his d ra
matically reduces sens itivity 10 noise and
dramatical ly increases completed Q50s.

Exctusive Built in Printer Port
Onl".. the MFJ-1278 has a dedicated

printer po rt that lets you plug in yo ur
Epson or IBM compatible printer.

You don't need to buy an optional S40
cable j ust to plug in your printer.

20 LED Precision Tuning Indicator
:\.lFJ's unequaled tuning indicator makes

it really easy to .....o rk HF packet. Unlike
others, you use it the same for a ll modes -
not different for each mod e . Just tunc your
radio to center a single LED and .WIII 're
precisely tuned in to within 10 ll:. -- and it

MFJ Packet Radio



LOOKING WEST
Number 18 on ,our FHdNett e.rd

younger look because in 1990 the Hamven
tion hopes to attract some of the younger
members of our " New Wond of Amateur Ra
dio." To do it, they have turned to one of the
stars of that show-an energetiC t a-year-cio
college student from Southern Cali fornia
named Kelly Howard N6PNY. And it really
does read like a movie script :

Scene 1. A Mexican restaurant in suburban
Dayton. It was over dinner, before catching
flights home, that Burt Hicks WB6MQV,
Nathan Pyle KB6PLH, Kelly and myself joined
the Hamvent iOn team for an etter-tt's-au-over
celebration dinner. Kelly struck up a conver
sation with a number 01 key Hamvenlion plan
ners. Among them were General Chairman
Bill McNabb WD8SAY, Assistant General
Chairman (and 1990 General Chairman) Ed
Hillman N8ALN, and DARA Youth Activit ies
Director Terry Falknor N8EEO. Her subject
was simple. She wanted to see more young
adults in amateur radio, and the astute Miss
Howard realized that the Dayton Hamvention
is an event that can dazzle the most cynical
teenager. It was time lor the Hamvention to
have a session specifically geared for young
people, but not one run by an " old guard" type
who is mostly interested in selling Morse
code.

Who knows teens better then anoth er
teen?, argued Kelty. Her words found fertile
soil. By the time Noel McKewon WB8QQC
dragged us off to the airport, Kelty got carte
b/anche to help organize any youth activity for
Dayton '90. As we made our rush to our re
spective airlines-she and Nathan on Ameri
can to San Diego and Burt and me on TWA to
Los Angeles-it was obvious that Kelty
Howard N6PNY had some fascinating ideas
on recruiting teens to amateur radio. Fade to
black.

SCene 2. My den and office in saugus. Kelly
is now living in Los Angeles and getting ready
to start college. This particular afternoon we
are talking about Dayton weekend . It was her
first and my 17th or 18th. She tells me what
she wants to do at Hamvention '90. She wants
10 have a session where teens who are hams
talk to teens who are interested in becoming
hams. Where those with licenses and the abili
ty 10 communicate wilh their peers give the
hands-on experience of amateur rad io to
teens who know ham radio only as something
that their dad or neighbor plays at as an old
person's hobby. Kelly lells me young hams
like herself can reach other teens and young
adult s. She says that it 's important for her to
try,So, I suggest that she telllhis to the lolks in
Dayton and see what they say.

SCene 3. Dissolve to my living room. Sharon
is watching TV. I'm reading a copy of another
ham mag. A few minutes and two phone calls
later, Kelty emerges lrom the office with the
biggest smile across her lace that I have ever
seen. She sold her idea well enough to be
asked to host the first-ever Dayton Hamven
lion Young People's Forum. And what will she
present? Freezeframe and lont over " To Be
Continued ."

Actually, she will be telling you that herself. I
invited Kelly to be a guest writer lor the next

Bill Pasternak WA61TF
28 197 Robin Avenue
Saugus CA 91350

Thoughts of Dayton
I know it's strange to be writing about the

1989 Dayton Hamvention at this time of year ,
but then aga in , we're already more than
halfway to the 1990 gathering . Just the other
day I found myself writ ing a letter of ccnnrme
tion to their program chairman to tell him I
would be attending . The Dayton Hamvention
is amateur radio's largest and most popular
gathering, with well over 30,000 people at
tending this April event each year . Start mak·
ing your plans for Dayton now-hotel rooms
and plane seats get booked up early!

220 MHz-ICOM Says : Use It!

As lar as new gear for the repeater user, my
personal opinion is that ICOM stole the show
at Dayton '89 with the int roduct ion of the
wono'e smallest full-feature 220 MHz hand
held radio. The ultra tiny IC-3SAT weighs a
mere 9.9 ounces and measures only 1.9" x
4.0" x 1 . 2 ~ , including its buill-in 300 mAh, 7.2
volt battery. And when that power source is
expended, youdon 't have10 run to find a rapid
charger. Simply connect one of several op
tional battery packs to the bottom of the
transceiver and keep right on operating!

This mini-mite of the handhelds has fea
tures thaI will make you the envy of the local
club . These include 48 funy programmable
memory channels that store operating fre
quencies and other information required for
repeater operation; a call-Channel with the
same features; a DTMF encoder for auto
patching or control, with 10 DTMF code mem
ory channels of up to 15 digits; receiver futt
scan, memory scan, memory skip and priority
channel watch; up to five watts power out.
using a specialty designed ultra small high
efficiency power module that requires only
13.7 volts DC; and an external power jack that
doub les as a charger port lor the internal
battery.

It also has a feature never before found in a
handheld: The IC-3SAT has a buil t-in clock
that lets it double as an alarm clock! The radio
can be pre-programmed to turn itself on and
off at pre-programmed times to allow you to
fall asleep listening in on a late-night esc and
to wake up to the chatter of drive-time, il you
so desire!

Options include the UT-49 DTMF Decoder,
UT-SO Tone Squelch Unit, and UT-51 pro
grammab le To ne Encoder. Avai lability
through factory authorized ICOM dealers was
late June. Regardless of what the FCC has in
store for 1V.. meters. the amateur radio indus
try is keeping its commitment. ICOM is show
ing its commitment to the users of 220 with a
new radio that can only be described as as
tound ing for its size and performance.

There is now also a 2SAT and 4SAT avail
able,lor 2m and 440 MHz, respectively.

Looking Toward 1990

I have reason to beneve that Hamvenlion
'90 wilt have a new look to it . You might say a

ANTENNA SOFTWARE
New Releases

MN 2.00 analyZH I",a·~ 8n1an03S 2·3tirnes laste.
than belora, w'lh twice as many analysiss8llmenls evan
able . Naw plollinll leatutes anl>ll""" palIam shape aJ'ld
du\aII. Better plol pnnlOUlS, " nalyze almost an~ anle<l03
.".... 01 ..... o. lubn;t. on !fee 51)1IOI Of0_ realistically·
molli lld aarlh ~e to<warll oaon. F,g.bN...-r..
!I<daIOt>8S, euf9nl impedance. SWR. take-oll angle.and
pallems. Computell>e ",' etaChon amorog severnl .....artl y
antennas. MN iflClJOOS ~b1afias ol antenna arid plot ~Ies.
a file edlto'. and eXlensive documentatiOn, $75

YO 2.l1O laalu..s a powe<f\.d ...... g<IIn-F/8- SWR tradeoff
me<;:I'IafOSm. O(Ilo'ntlat>ot1 l1O"OS& .Ireq.otncy batId. con·
1101 01 aI s.icllIkIbes. and lui EGAcolo<. 8etIer dn9"s.
_pIOIs YO optl ......... YagoOolsigOS byaulomal>Cally
adjuSl,ng elemenllerogths &. spac;ngs Ie. maximum tor
wan;t galn, ma..mum FiB, a M rrUr'limumSWR. YO is a. ·
ttemely last. and can Comput.. several trial deaigns pu'
second. YOordJdesmodelslo'gamma. T. haltpon.and
beta~ .......... Ulpenng.~ pial... and
~scaling, A YIq ~'Y. l ie IOtOf.and ..1.....
siv9 dol:um9ntat,on llf9 oncUded, $90.

UPO.adalrom pr..vious versions lof $50 " $60. Add 6%
lor Cailomja &. lote ign erdars. Fe. IBM·PC.

Send ct>«:J< Of ifltiltf\iltJOtllJl~ order 10:
Bnarl 8Mz~. K6STI . 507·112T~. V'I:I" CA92084

HI·PERFORMANCE DIPOLES

IT'S A SNAP WITH GGTE
MORSE TUTOR, THE CHOICE
OF THOUSANDS OF HAMS &

PROSPfCT1VE HAMS, PRAISED
IN QST, 73 AND WORLD RADIOI

LEARN IN JUST 12 EASY LESSONSI
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The SCR77 Repeaters maintain the
quality o f d es ign. com ponen ts and
construction wh ich have made Spec
t ru m g ear famous throughou t th e
world for years. However, all o f the
" bells & whistles " have been e liminat 
ed-at a large cost savings to you! Th e
SCR77 is a rea l "work-horse " bas ic
machine designed for those who want
excellent , super-reliable performance
year after year-but no frills!

Complete Line of VHF/UHF Revr. &
Xmtr. Link Boards & Assemblies
also available. Plus 10, COR, DTMF
Control BDS. , Antennas, Duplexers,
Cabinets, etc. Inquire.

All available with AutopatchlReverse
PatchlLandline Cont,ol; TouchTone
Cont,ol of va,ious ,epeate, functions;
'Pi '; " Eme,g ency Pw,.I10; Hlghllow
TX Power; Tone & Time' Units; Sha,p
RX Fllte,s ; Powe, Amps, etc.

Of course, if you do want a Full Fea
tured/Super Deluxe Repeater with
Full panef metering and controls, and
a complete list of 'burtt-In ' options.
then you want our SCR1000A or
SCR4000.

For that new Machine-Spectrum
makes 2 lines of Repeaters-the
world famous Deluxe SCR1000A·VHf
or SCR4000-UHF, and the basic low
cost line of SCR77s.

We've got the greatest
designlperlormance
"Know-how"-15 years
in the business-with
constant improvements
in our Repeaters &
Link Units!

SCR·l000A 2M or 220
REPEATERWIISOWT.2MAmp
& 30A POWER SUPPLY.
(All Items available separately)

For the Latest in Repeater Technology
Go with the Leader-

Shown in opt ional cabinet .

Call or write today for details and prices!
Get your order in A.S.A.P.!
Sold Factory Direct or through Export sales
Reps. only.

'lfsC/ SPECTRUM COMMUNICATIONS CORP.
1055 W. Germantown Pk, $ 10 . Norristown, PA 19403. (215) 631 ·1710· TELEX: 846-211

FAX: (215)631 - 5017 CIRCLE 5 1 ON REA DER SERVICEC"RO

Looking West column. In the meantime, those
of you with youngsters from 9 to 19 might want
to make plans to bring them with you to
Hamvenucn '90. Kelly and her triends have a
very special day planned. Who knows, after
this session you may be arguing with your son
or daughter over who's going get first dibs
with the radio on weekends, or shell ing out
some extra bucks to buy your offspring an HT.

The Lights of the City

I really cannot end this month 's column
without a personal word of appreciation to the
Dayton Amateur Rad io Assoctauon and the
Hamvention Committee. In April 01 this year
they chose to honor me as the 1989 Rad iO
Amateur of the Year. II was something that
caught me completely by surprise, and ir s an
honor I will treasure to my dying day.

Some may view an award of this type as a
measure 01personal success . I look at it quite
differen tly. To me, rece iving an award-s-any
award-means that you're making a valid
contribution , and that you now have an even
greater responsibility to continue and do even
better so that you continue to deserve such an
honor.

When I accepted the award, , asked every
one present to join me in dedicating it and the
years ahead to the renewal of amateur radio
to the young and young of heart, who will piCk
up the banner of this great hobby and service,
and carry it forth into the ned century and
beyond. Thanks to young, energetic and dedi
cated young hams like Kelly Howard N6PNY
and Nathan Pyle KB6PLH, we are beginning
to see a tiny bit of light at the end of a dark
tunnel called apathy. There is still a long way
togo.

As I close this month 's Looking West , I ask
that each of you join with me in this dedication,
and that we direct our energies to bringing the
youth of this nation to the hobby that we love. If
we each " Elmer" into amateur radio only one
new young ham , we can significantly boost
our ranks-and give our nation a new base of
potential engineers and technicians that it so
badly needs.

l et' s stop hoarding amateur radio as if it
were some secret to be prized by the few and
kept from the many. Let's open our doors to all
who have the interest.

The 1990s will soon be with us and the day
when Morse Code is King is dead. The new
" Morse Key" is the hand-held most of us carry
on our belts. The new long-wire is the rubber
ducky . The new DX is relayed by ham satel
tites in the sky. Some of us might even live
long enough to hold a aso through the first
repeater on the moon. But only the young can
make that happen, and the young will only
come to amateur radio if they can bring their
modern thinking with them . I for one say it's
l ime to stop idolizing the traditions of yester
day and start building the tradi tions of the
future. I say this because I love ham radio from
the deepest reaches of my heart.

Thank you, Dayton, for making 1989 a year
that will live with me into eternity. More impor
tant, thank you Dayton for recognizing that the
future of amateur radio is with the young . You
are doing more then your share. l et's hope
other conventions and hamtesrs will follow
your lead. It's time to ten the kids of the nation
that we want them and that we care! .. . de
WA6ITF IJI



PASADENA CA The ReIa, Re9Nter AAC
_ 098"ateKE6PE Ifom!he Wrigley Mansoon
10 commemorllte \tie tOlth AnnlYel'Wry 04
tM Tournamenl at Roses . The stallon w,n
operate from 1600Z--ll4OOZ eaCh day, Fre
quencies: 14 260, 21,335ane! 28.450Novicei'
Tech lfequane_ and/or ORM For Ceil,!>
c.tl send OSl and 9 • 12 SASE to Reg,
RepHler Club. P.O 60.81, ArcMha CA
91006-5019

DEC 26-31
SAN BENITO TX The san BaMo AAC WlI
OfIIt'lItll Statoon WA:ZVJL to celet><ata \tie WIllI
daSEtlVac:l " 1'1 & 1'1" at Santa and Rudolph in
tna Lower Rio Grande Vatle, of South Texaa
Let the tillle ones wishSanta a sale mp home.
exchange local _all>&< into and any1Ili"lll
elMF~. SS8 21 350 and 28.325
T_ cA ClpOtraloon wiI OllP8&id on '*"" condi
toona, -.ntIl (.......day) 15OO-02CJl). and .. day
*",,-ends , For certificate aene! 9 I'J x 11 wrlh
aSL to Sanla Claus, c/o San &1""0 ARC.
P,O Bo. 1382, San BenilOTX 78586- 1382.

OEC30-JAN 1

UTC Surda,.10 oeIebrata \I'Ie 4.2Jad~.

Sat)' cAE~ PoI.toana! Pa"'- F<eq.....
ces: Phone. 7230. 14 2-«1. 21 .330. 28.375;
CW, 7030. 1" 030. 21.130 Send aSL and 2
un,t, or I""'tllgll lor an un!okled cerl;hcate to
Everg/ades ARC. P,O. BoJII 13, HomestelJd
FL 33090-0113,

Ham Doings Around the World

SACRAMENTO CA The Sacramento ARC
w,n ope'ate Station W6AK I,om Suner'. Fori
"om 1TJOl Saturday to 23JOl Sun- day to
te!ebr"'t. sac:,"'"","to's SesquOC&OlennL8l ,
F~. SS8 1.300. 21 .((1(). 28 ec
(da,); 3~2. 1 :270. 1• .300 (noghl). CWo
t4 050 . FOO" aSL sefid SASE to Sac>a""'nlO
ARC. P.O. Bo . 16'903. SacramenlO CA
958 16

DEC 2-3

Listings are free ot charge as space permns. Please send us your Special
Event two mooths in acveoce 01 the issue you want it to appear in. For
example. if you want it 10 appear in the June issue, we should receive it by
March 3 1. Provide a clear, concise summary of the essential details about
your Special Event.

APACME JUNCTION AZ The Supe~~oon

AftC ..rh Annual Ham!!I'St w,ft be tIelcl at the P
& M Ro<!OO Grouml9 Saturday Irom dawn to
dusk. Sumlay !rom dawn to noon. Ta lk·tn'
1..7.12JRepeatar , Conract a ,IIor Marge
Glaz<!o. M7SUFIKI YCZ /602J 832-3955.

OEC2-J

SPECIAL EVENT
STATIONS

1st Saturda Eve Month

EVER GLAOE S NATI ONAL PARK
FL Statoon W4SVI _ be 098"alild M t,,"
FIamongo Camp Grounds by \tieE_~
AftC.lrom 1.((1() UTC 5atutdll, until 1900

LITTlETON CO The Denve, W5YI VE
Team holds exam _ion, ar 9 AM I I the
Bemi. L'b,ary. Contact Tony Marquetre.
(303) 773-2087 or Ken Chl,",n, (303) 696-

"""

•
. ,

Tom (W60RG)
Maryann (WB6YSSj

-_..
TX7G-1
XMTR
$259

TVC-4G
RECV

CONY.
$89

THE ATV TWINS
Hams" Call or Write for our latest catalog of ATV gear!
Transmitters sold only loTech or higher licensed amateurs
varified in latest Callbaok or copy of new license. 5189

(818) 447-4565 m·1eam-5:3Opm psi. Visa, MasterCard
P.C. ELECTRONICS
2522 Paxson In Arcadia CA 91006

KPA5-E board $169
Shouldn't your ATV transmitter be as reliable? Weather
you want to put one in a balloon, RIC model, Robot. use
as portable ATV xmtr, or get one in our ready to go
TX70·1 for the shack. with p.e. Electronics you see the
best! Companion receiving downconverter board TVC.
2G $49, or ready to go in a cabtnet , TVC-4G $89.

SURVIVES 100,000 FT. FALL
KPAS 1 WATT ATV XMTR ON 434 MHZ WORKED
PERFECTLY IN WB8ELK LIVE CAMERA BALLOON
THROUGH 100,000 FT AND BACK TO CONTINUE
RUNNING EVEN AFTER FREE FALL IMPACT IN THE
MOJAVE DESERT! VIDEO SEEN FOR 300 MILES.

,_._.._N .__....__.. ..__._._.- .._-..... .-- ..- .._-- _-_..-.........-• N , _. _,, __ . _ ••__ N- ..._-"-,-_._, To Here

500,000 Radio Amateur
Call Signs at Your Fingertips

Introducing Buckmaster's From Here
HamCall on CD·ROM
Over 500.000 clI lI signs in the U.S.
and possessions are available.
searchable bycall sign. nllme,
address, crty. state, Zip code or
license class,Using CO-AOMoptieal
disc lechnology and your micro
computer, you have tnstantaneous
access lothe Buckmaster HamCali
database,

.-~ '-

"' .
nAT. Ml .., Of (lW"'R51+"', U QI ... .. T u a CI~"' TOOIi......... ~,." "'.

'I .... . " .... ..
'.'-~--

........ .......,,_... ~...............= ...-......,,-,.,..---~
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I'c :;::~ ";:::-:.:;:c,,' "~~7:;:';::;:'N:':7~":~:;;;:-o<"·...._---_..- ---..........--_...._.-

Instantly!

I3UCKMASTER
"'Whitehall' ate. 3, Box 56

Mineral, Virgirlia 23117

703:894·5m_.•'._. .
·ReqUlres &KM< RAM, Iw1l dlllk dliw and
MS·OOS3.1 or tater veraion.

SONY.

Publishers Data Service
CofJlOralion'll new Ouestar " retrieva l software package is also supplied.
Thi s retrieval system enables the user to search the CD·ROM data quick 'v
arid efficierll'v.

$499.95 per Package
plusShipping (Q .., nllUnUmll~ I

HamC1I 1I on CD· ROM is a package
that incl udes the CD·ROM dala disc ,
a Sony CDU·61oo exte rna l CD· ROM
drive with ifllerlace card lor IBM
PCJATtype compulers." and loriS-COS
CO-ROM extensions softwa'e.

Order h~' ca tling INxon: 2N2·562N

"

:::

----Boo" •• • C" " 'M au" 0,,'

' Il>

'-" '-'''.-.....' ........ '-"-'- "- ,- _.._-'
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1'" ,UU

l0120 1991g
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send $3.00 for ourcurrent catalog and Wholesale sheet

BUY-SELL-TRADE
All brands newand reconditioned.

CALL 913·381·5900
FAX 913-646-3020

EVERY DAY
A HAMFEST

WE'LL BUY
YOUR

EXTRA RIG
STATIONS·

ESTATES ETC.

ASSOCIATED RADIO
8012CONSER BOX4327
OVERLAND PAR K, KANSAS 66204

Call00'wnle Coday lorour FREE Crystal Fill.. ea,-Iog
l hat explains why Oll' WlarS are lhe best.
II also contai". information 0<1 our Kenwood. teem.
and Yaesu monthly l'IlI",sletters, high pe<fonnance
reees, Tuning Upgrilders. and sank COntrollers.

INTERNATIONAL .1iit\
ANNOUNCESc

~.
We now have in slack

HIGH PER FORMANCE
8~POLE C RYSTA L F IL TER S

AVAILABLE
FOR MOST
KENWooD/ICOMI
YAESU PRODUCTS

* REMEMBER *

S1,359

• DC ,• .&OM'"
,~~.=._·oc _
• Att ..-o~''''
• Corn_I So,.

, OC~. _ _ . _

".y_.ocon- ..... _ ....
, ..y _ .. _h_, OC Oft>o<, AH ....... _ .. 0.<.,,,,, h_. C~t _,

,.,....... . 0.<....... h_, c~' _,~ "_
' mY _ ,__. C'" _ . """ . e-....
'mY c..-- _ D. " e:-_

StOPf PROBES
1'.'_"'.",'(10 11• .tlI
1'-2 ". " ". " 1(10 In .M

V·425 9
ue $1 ,070 $84
..n _~,

Y"'" _'"y-m _~,

,....., ""H,
Y·'''"' '_H,
Y."- ''''"''~'y,,,,, ,-

• a" ClOT
• Boll ' In

companonl ,.....

• N "'"

List $595
S,ve S170 ~!!.!2!'!..::::':':' .ll!!!.!!.!!~:":":=,:""'=,,"",';"

20MH, DUll Trace Oscilloscope
lll"i tac," ",,_ ,nc,..,. P"""" ,OC_..C.
l"" ""OC~'·. 3 I'M' g , . 0<1 pa" ••""_ . _. ',_ '0< oi l-

(407) 8-
FAX (407) 878-8866 'X
INTERNATIONAL

RADIO AND COMPUTERS. INC.
751 South Macedo Blvd .
Port St.Lucie, Fl34983

COMPUTERIZE
YOUR SHACK

Ca ll us for a quote before you make your next equip
ment purchase,

'We guaranlee the reliability 01 eve<yIhing .... sell
*'Ilta~e perloI mance a ncl lunctooo check.
'We offer complete and elhcient service on every
thing we sell WIth quality Factory Service pans.
· We have been servicing the amateu r radio commu
lilly lor e;gnt )'9<lr5 and have 1000 " 01 satisfied cos
lCJtn8rS ICrOSS the country.

ll YNf
Wa"..nty

-c-' _
c.- ' .-", -

_.- ST-" 5

" $25U o.oסס0-1 l C.. ~ .. _... ,'~

"-, [)t,I..

DlCld' Bioi
19610 or

"'''S l B.95...,._....
" _ .'''' . '00< ..
--~" ... ' OM 'Il

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

10Mhz xr 100% IBM~ compatible
MOO£L PC-l 000

$595

,--~
~'OM'" .......... l'\6O: IlluIu-_ b_."........ eo... _
..F-, !no .........<IIIfC _ c..o0' SftIr...-. __.....

f REE I pmdlhllt.1Id wOfd IIfOC" I Of
3.XXMS OOS and GW BaSICadd 75.00

f U/lc1iOfl G'"f"Of
BIGI

""'"121.95

Xp·HlI

$59.115

2-2OY., 2A
IN., Il
~V., 3A
·~V ., ~l

M..." ....' Ift
C_lta """
T, ,..

$55 Clll_l*",-
_V_ ,onnoo.
e-..e-"....,
T.......''''......
o,~, W" ~ COM

SOlO£AIN8 STATION, ; 'e-:"..
\;, $99• -_'Il= .....'--_.- -3'f1 DI;Il"obt TyPi DMM

• . .1900-- '"

Gf ..a016 f ",netiOfI GtlllfJtOf
willi Fr.q. C..._

$249
!ll....~. ,_..
_ . Romp. 2 ... 2toI'"
f'"'l eo.- .1 · 1""' '''

llF--1015 wtlIIeolI~ ,

c... .,......_
_ llCY ACV."'- _ ....__......._.......-

r un, regu,.,otl.nd
.""" <'rcu" I"",ac''''

X'-ll75 ...... ..... $JUI5

T.... II '"
Olll" M. 'H '..

$135 111 ·7000

Bencll DMMS

M·)500 M·4500
,,,_ 1125 _ S175,.. -. -.

WId' a.lld SlgNI G' /lItf" lIfl;

SQ·tOOO S1 29
Rr f ,... ' OOK-AlOMH'
..... _""' 1KH'
y...-Af .........

SQ..e5OlI _ DIal'"~
..... • 5OIlO". """0110 f _ eo< I2d

fwr·functloll Fleq"'lItJ COUntllfS
f·1DO 120M"

$1711
f.l000 1.26"

f~ re,.-. , _ ,.... $2'511
"""cnec...,."H'9" _;roe Cr,atol o..n
00>:,_. a d'g" l EO d'''''''

Digital Tflpll Ptw er Supply

PRICE BREAKTliRU
on ......10 Ranging OMMa

1.:-MOM-I18C
124,95
1.101.1·1",
121.95

MOM- " 82
12995

. , lI'l lCODioplar
,21 F_ ...
' - - Jlon;oo.- -.•__1IIlfl'" G1

•'''''--{IfOM-'''')

0-2011 or l A
0-2011 .. ' A
~y ., 5A

'''''' _~,..,...... "....' ",0"'"'''' w,,", .- CoM.. , _

x,... .... "-"II "'" SI15

Control up 10 ••&11 ' di&!tal radios s1multalM'OUSly ',om
yOllr MS-OOS mk:rocomputer! OataCom. Inc . olle.. a
u rlea 0' aoftwa re/he,dwa re packages that Interfac e
wUh ma ny cu rrenl synlheslzed rillS. These Inc lude ,

ICOM 735. 1C-761.1C·781.IC.fI7000. 1C.fI7U
,_747. 757GX. 757GXII. 767. 9600
lIe nwOOC! T5..40. TS,940. TS,140, T5-680. 7 1 1, 81 1,

' '''00Dalecom couldn·t be simple. t o Ins t. ll. The uae r
doean 't to kno w anything about M5 ·DOS- t hoe
....tallatlon oar.... -. II e ll! Aha< InstlOllatlon, thoe
UN ' ..IS thoe p".amel. .. wllh menua.

Theae packaU a allow comple le conlrol 01 these rigs
f. om Ihe key board. and mo.e! Oatacom adds:

' Sca n functlona addlHl 10 redloa that don't
allow this '.om the I,..,.,t p".... .
- F.equency and aasoclated Inlo memory limited
only by disk storage .
- Tabula. ac.een d isp lay of all of t he c hanne la
at ored In memory . a .on,; with a ful l description 01
each. InciLMIlng;

- _eLS8 . USB. FM. atc .)
-elr;ht c ha.acte' al~anumerlc des<:rlplion
- aillna l bandwidth

- conllnuoualy Ya. lable SCen delay from 100
milllae<:onda UP
-e full-lealu,ed loUin, utility

AY4ll.Alllt f{lIIl(W PC. xt.AT. 110386 2S6Il. R.W
I SERIAL POIlT ANO I FLOPl'Y MINIMUM

PROGRAM WITHINlTllI. L1BR.lllIES 99,9S
FlS-232 TOm IPjTEflF,t,C£ O't.-Y fl<jEEDED IF DClPn IiAVE

.......,ACTUlERS f(l"EflFACfj
UTERIlAl.INTEIlfACE .w.OWS . R.lDIOS 99 ,95
I...TER...4L PC INTEllfACEWit SEIlI,fd. 8. tR4DIO PORT 1299S
SPl::CTRUMANALYZE RMOOUlE (CALL FOIl P111C£l
COMPI.£T£ SYSTEMS INC!. ()I.Olס11 , INTERFAC£. COMPUTER,

l VAILA8LE (CALI.f{lIIPRIC()

DATACOM, INT.
BOX 5205

HOLLYWOOD. FL 33083
(30 5) 9 87-9 50 5 FAX (3 0 5) 987-4026

CIRCLE J . 1 ON RU OER SERVICE CAiro ctIICI.£ 3M ON REAIKR SERVICE CARD
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Kaboom Micro Keyerl
September 1989

John Curtis of Curtis Electro Devices sent
us his suggestions for enhancing the xacocm
Micro Keyer. Connect pin 12 of the 8044 either
to pin 16 or 10 pin 1 for termination. This "un
floats" the CMOS input , red ucing battery
drain and the chance 01 it going into oscilla
tion . John also suggests using a Single trao
sistor for the output, and , if necessary, lOwer
ing the value of the d rive resister (e.g ., from
4.7kO to 1kO) to give increased drive.

For previous changes to the original Micro
Keyer article, see " Updates" in the OCtober
issue of 73 . HI

SAVE TIME & POSTAGE!
Ci rcle advertiser 's n umbers on ou r
handy reader service card t o send
forvaluab ie In for m ation from adver
t ise rs in thi s Issue . Use our Ad index
t o io cate a dvertlser's Reader Ser
vice n umbers even faster!

DXDA Country Listl
October 1989

A g roup of countries were accidentally
dropped from the list before it went to press.
They are : Chad (TT) , Chagos (V09), Chatham
Island (Zl). Chesterfield Island (FK8), Chile
(CE), Ch ina (BY), Christmas Island (VK9Xj•
Clipperton Island (F00). Cocos Island (f19),
CocosIKeeling Island (VK9Yl, Colombia (HK) ,
Camino Island (9H), Comores (0 6), Congo
(TN), Cook Island (ZK1), Corsica (TK), Costa
Rica (Tl), Crete (SV9). and Cuba (CO). 73 re
grets an y inconvenience thi s may have
caused anyone,UAI-2O

$89.00

Universal Radio
1280 A ida Drive Dept. 73
Reynoldsburg ,OH 43068

UAI·10

$44.00
CREATIVE CONTROL PRODUCTS

3tSS IluntiroV ...........
0._ Juncl_. CO 'ISO(

(J03) a3a ·!NOS

Send
$1 to
1&

UAI·1D AND UAI-2D
UNIVERSAL REPEATER/LINK

AUDIO INTERFACE

CIRC LE 306 ON REol, OUl SERVICE Col, RO

o.taMd a p plic:a6on ma ual
Low powe. ope<atioll. 19 @ 12 .
CTCSS decoder oro !he UAI. 2O only

Assembled. '" led. o<>e year warranl,
Link monilor_ml.lmonlto, mute eo nl,o l

Adjustable repealH/link /DTMF audio oUlputs
Selectloble DTMF mule oro repealer arlCllitok ..udio
Repul..... "'k. audiary arld eorolrol aud io iflpul$

HUGE SHORTWAVE
CATALOG

.. Communications Receivers
Japan Radio. Kenwood.
lcom and Yaesu.

~ Portable Receivers
Gl1Jndig. Sangean,Magnavox.
Sony and Panasonic.

~ Antennas & Headphones
.. Tuners, Preamps and Filters
~ VHF-UHF Receivers
~ Radiotelelype Equipment
~ Facsimile Equipment
.. Books & Accessories

FREE
IBM · PC

~nnNAR[CATALOG

SPECIALISTS
IN FAST TURN

P.C. BOARDS

• He' , al'oO a Chc:ap.ule! •

PI'OI! l".un-, Ino: h.l<k:
C..... roDE PRACTlC'E • CONTEST LOO . ...=....1('
BEAM HEADINGS ' GRAPHIC on->crttn-plOIlJn¥
CALCULATORS' CIRCUIT DESIGN AIDS' "ulX'·
IC<I<'<1 PROPAGATION FO RECASTl NG • TERMI·
NAL F.MULAnON

:"0....: OF Ol'R ms...s co...rr On:R S4.95
1'1<_ ""Ad y"" I'a.... _ A<!dln> ( we _1<1 tic ~rateflll (,,,
S.M ca-h or >tamp' 101 po......go. "", "'.~,..rof ,,,

PROTO TYPE P. C. BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR.\ IORE JA"r UR.\I,1TlOX _
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With the new S-COM 5K Repeater
Controller. you'll be able to config ure
your repeater remotely-using DTMF
commands. Only the SK oilers this
capabi lity lor just $195, wired and tested.

'S com S·COM Industries
I P.O. Box 1718
'/oMJS'Rif5 Loveland . CO 80539
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NEW HI-PASS TVI FILTERS:
100% Guaranteed. Use linear
anytime with no trace of TVi.
(Not one refund ever requested .)

..J.. "

Not lor use with 300 ohm Iwinlead.
$22.95 lor Model BX
$17.95 for Model e x (for the neighbors)
Also ... EHective phone filters-$16.95

TCELABS
5818 Sun Ridge, San Antonio, TX 78247

(512) 656-3635 or Order Toll Free
l-S00-KILL TVI

T.xalI Rl'SiMnl$ add 8% TAX

CIRCLE., Off IlEADER S ERVICE CARD

THE RF CONNECTION
"SPECIALIST IN RF CONNECTORS ANDCOAX"
p"", frio . DH<:riptlon Prk:e
Pt-25911,J&l, UHF_ Pr~,,*. USo\_ $ .10
83·1$1'·1050 Pt ·259Pr.. ..ollc.....' ...."" 00I .89
83-822 Pt-2S9 Teflon. Amp/leI OOI US
Pt·2S9IST UHFMate $fIo;er Tellon. US'" 1.50
UG·HS RedvcerIOtRG-58 .20
UG-H6 Ri!"..eertorRG-S9 & MINI8 .20

UG-21DIU NMoIeRG-8, 213. 11.,DeftO 3.15
UG-l lMi NMoIeRG-8,213. 214 ,1\.rCI 5 00
9913""'" ", Maleso.. 'Ot99 13. 9086. 8214

l.lS UG-210lU & lJG.21 B1L1 N', 1 50
UG-21019913 N Mare l or RG-8 ""til 9913 PIf! 3,95
lJG·1IBl9913 NMatelor RG·8""th 99 13 Pn 575
UG-U6MI NMalelOS().239. Tellon USo\ 600
UG-83MJ NF...... lOPt ·2S9, TeIIon USo\ 6,00

" THIS UST REPRESENTS ONl.Y A
FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gailhersburg. MD 20877

(301) 840-5477
PRICES DO NOT INCLUDE SHIPPING

PRICES SUBJECT TO CHANGE
VISA, MASTERCARD, ADD 4%

UPS C.O.D. ADD $3,00 PER ORDER

. 1000." .. IOOCPS
• '""'OW OOIlOU_.
• OlE_ lllU ,"8101'<
• ....'Cll(S 6 POll' Fl)RIoIS

·~llOAU ' SOlO

"'111 95 00

CIRCLE 44 0'" RUDER SERVICE CARD

Wodeband Preamp lQ.l000MN

Dual Gasfet low noise
preamplifier for HF, UHF or VHf
systems. Just perfect for the R·
7000. Excellent for Spec
Analyzers. Scanners, etc. Gain 20
Db + /. 1 DB. ·3 Db at 2 & 1100
Mhz. I Db compression of >10
Ohm. Intercept points >45 Ohm.
New shipped price of only
$124.95. Po. residents please add
6% state tax .

GTI Electronics
RD 1 BOX 272

Lehighton. Po. 18235
717·386·4032

RAISED PRINT
QSl CARDS

NEW& F"'CTORY SE"'-LEO $109.00
FOR MORE INFORM...TION. OR TOORDER. PtEASE CALL'

INDUSTRIAL PRINTER SALE
VICTOR 5080

IDEAl. FOR tNvOICI~ BUSINESS FORMS, PA()(ET R.t.DIO.
TElflYP£. OR ANV HEAVY PRt"'TN> 4I'l"I.JCATlOf'l WW1
USE "'GOOO linERQUAliTY DOT!II'"TRIXOR DAISV WHEEL
FORPRIN TING INVOICES ANO FORMS, MONITORING PACII[l
& RTTY WHE'" A HE"'-VY DU TY DOT MATRIX PRINTER IS "'-ll
TH"'-T lSNECl:SSARY?

HORIZON MANUfACTURING
1500 MIDWAT COURT W1A

ELK GROVE, IL 60007
'NONE: 312-431-8800 FAX: 312-431-3711

LIMITED QUANTITY

ALL OROERS SHIPPEDBYUPS
IL...NDU RESIDENTS INCLUDE ...PPtICABl E SALES T...x
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From Dennis, WASQMM
OfIset Printed - High Quailly

Nothing like It anywherel You con
actually FEEL the type! 17

beautiful designs inc lud ing a Full-
Color Eagle.

For Free samples & Into. call
(31S) 443-7261

We also carry Universal
Electronics , COAX-SEAL

and Amateur Radio Books

CIRCLE 46 Ofrl RUDER SERVICE CAR!)

We cany a full lineof COVER CRAFT anti-static
dust covers. STAT-PRUF computer static
control mats, REGATTA washable cloth dust
covers and fiELD-PRO computer cases . Don't

put off the protection of your equipment
Wltil in lOO tater

801·SCAN
397 Dal-Rkh Village Sette 2 12
Richardson, TX 75080

YOU'RE COVERED

80 1.5CRn
SOI ·SCAS CiO n tu rn your ICO'I R7000 a nd PC
into l h~ ULTI.\ tATE SCASSIx G SYSTEM!
• o.fik 1800chan...i. in 200 bonk. p"t dolabo...
• U... ",,~n window' !0 'luickly .. I"" , bonk, to ""on

• Drlik up ,<> 100""""" '"OV'
• Choo$o: from 3IlCOn-aMdin~dtloy modrs
• Sel KUI<OD'i.... Ii"," ,,""" 0.01k>9'I9.9 or<tIIl<b
• Seu<h wi,,, KlI";,y los 10 find ".,. aotl;v;ly
• ~".".te ... ·o<live repon. fOf chonnel. Of ban k.
• Your eha nnd and ban k te. 1clescr ipl ion 122 char. ele" ,

d;sployt<l "}'OIl scan. Know whot }'OIl',e Ii..enins 10'

• IIlCfaW your scan 'l"""'I1O ISchanneh per oea>nd
• FulKtoon keys 1O;"s'.nlly .ufllllOf*onunuelonrdl. Iox k·

out oehonnel. sri IrtqueflCy 10 • Of - oflle1. ""lea delay
tllne. ""I.." sc.n-<onlin .... mode, mo,e'

• P'Oflf.m you , R1000memo,;", lrom you , PC in se<:ond.

PJosr.m run. on lBM -<:om po tible PC with SilK" memo
"'Y. Compkte .ystem includet inler...lltwf-s.Iol ca.dl Of

ule<nalI\l$O: YOU' R5-2321PC inle rl loCe -.od ""bel . 198
Demonst r.tion I'"'l!um IR7000 "'" ' "i re<l!I. .. 16
Chec k or M ,0 .• TX , esidenls . dd 8'1i1 Ie. tax ,
Wrile for mo, e infor m . tion ,

W1LAM TECHNOlOGY. Div. of

WI-eOMM ELECTRONICS INC.
P,O. Bo. 5174, MA SSENA, N ,V. 13662

(315) 769-8334

5-1000 MHz PREAMPLIFIERS
NF G p(1 dB) S

WLA20M* 2dB 15dB OdBm 73
WLA21M 3 13 8 57
WLA22M.. 11 12 61
WL.A23M.. 22 12 87
WLA24M 3 23 18 109
W1.A2SM 5 11 20 82
WLA26M 6 21 24 1~

Acld $4!ol' S&H; llW 1·500 "Hz
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Figure 1. Block diagram for your basic microwave bnck oscillator.
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" A simple, stable local oscillator
(LO) is the key to operating on your

chosen (microwave) band."
Ho w the Brick Wor1l.s

II's quite simple. The brick oper
ates from a - 19 vetIs. An internal
crystal reference oscillator oper
ates in the 96 to 108 MHz range,
depending on microwave output
frequency. The crystal oscillator is
buffered and amplified in a power
amplifie r to about 112 walt ,

Th e power amplifier stage
drives a varectcr to produce a sig
nal rich in harmonics to the signal
mixer. The high power microwave
oscillator is also injected into an
other port of the signal rruxer. The
sum/difference product from the
signal mixer is applied to a video
amplifier whose output controls a
varector in the high power mi
crowave oscillator cavity. see Fig
ure 1 for a block diagram 01 the
brick oscillator.

The sum/difference product ap
pl i ed to t he v ideo amp li f ie r
changes its DC output higher or
lower, biasing the veractcr tc try to
lock up the microwave oscillator to
a harmonic of the crystal refer
ence , The circuitry of the brick os
cillator is such that, if lock is lost ,
there is a sweep circuit that will
cause the microwave oscillator to
vary in frequency (slow fixed-rate
sweep) in an attempt to regain
lock.

However, if the circuit is so far
out of lock, you have to restore
(lOCk) range with a mechanical

short term (several day) stabili ty.
Frequency drift over a week of op
eration would yield errors at 10
GHz 01 5 to 10 kHz. With better
temperature stabili ty applied to
the 100 MHz crystal, errors have
been reduced to 2.4 kHz per
week. The surplus cost of the
brick, modest compared to a crys
tal oscillator and its mult iplier
string, makes the brick more than
worth it. Thus, this makes them
ideal for narrowband operations.
or operations that require high
stabili ty, such as packet and other
data transmissions and SSB.

Ed Batbacow K3ZCY (FMI9AV) advertises his passion in ham radio on
his license plate.

order harmonics. In the case of
the 1.7 GHz osci llator, the sixth
harmonic is bandpass filtered (low
loss), and provides high loss to the
other, unwanted harmonics. This
filter has an easy job. as the har
monics are widely spaced (1.7
GHz). Power output from the filter
is about + 10 to +20 dBm with
+ 10 dBm being normal on the
surptus (bad) units I've obtained.

The neat trick of these osci lla
tors is thai they maintain frequen
cy at 10 GHz to about 200 Hz for

one of the transistors goes open,
towering output power. Though
it's unsuitable lor commercial
use, it's sun fine lor amateur use.

The high power oscillator is
mult ipl ie d to t he h igher m i 
crowave band by a very efficient
step-recovery diode (high priced
varectcn. producing many high

Inside the Brick

Though there are many brick
manufacturers, California Mi
crowave and Frequency West
(both in the San Fransciscc area)
are the most popular. All brick os
cillators have a high power mi
crowave oscillator in the 1.2- 1.4
or 1.7-2.0 GHz range . Power out
put is about 1 watt . Two, three, or
lour transistors in parallel form the
oscillator circuit for different pow
er output levels. Sometimes com
panies junk these devices when

and spent my time off in their sal
vage store picking up my first
brick . I had been using them com
mercially, but this was the first one
I could experiment on, as they
were very expensiv e then at
$1700 each.

Brick oscillators are popular be
cause they're compact and easy
to use. In a microwave station,
they eliminate the need lor any
other oscillator multiplier chain or
signal source Irom microwave to
your basic IF conversion frequen
cies. With a brick oscillator and its
respective internal crystal, and a
mixer, you have the basic setup
for transceiving on either narrow
band FM or SSB; on 10 GHz, or
other microwave frequency.

VHFand Above Operation

ABOVE ANDiEYON"

Not w ish ing to re-i nvent th e
wheel (and being lazy), I would
like to introduce you 10 the
" Brick," a phase locked local os
cillator packaged in a small metal
block housing about half the size
01a small paving brick .

This surplus high·stability mi
crowave oscillator is the same
type used for narrowband FM and
ssa contacts on 3, 5, and 10 GHz.
For a 10GHz preamplifier. see the
August 1989 issue 0173. This re
ceiving jow-ncrse amp with 18 dB
gain also doubles as a transmit
ting ampli fier with about +8 dBm
output. This preamp and brick os
cillator combination make a very
simple microwave transceiving
converter.

A simple, stable local oscillator
(LO) is the key to operating on
your chosen band . Even in some
of the better kits for our microwave
bands, the LOs lack stabi lity and
purity , both crucial items. You can
build mixers and amps from sur
plus devices.

All the oscillators I've obtained
over the years have been surplus
items costing $20-50 each, de
pending on condition. Recently. I
piCked up some bricks from Alan
Dickerson N5BXH, who obtained
them from Collins Microwave
sales in Richardson, Texas , Many
years ago, I attended a microwave
school at tile same Collins plant,

C.L. Houghton WB61GP
San Diego Microwave Group
6345 Badger Lake
San Diego CA 92119

PLL Brick Oscillators
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AND MUCH MORE.

1057 East 2100 South
salt Lake City, UT 84106

801·467·8873
Call for your Special Price

AMATEUR RADIO AND COMPUTER EQUIPMENT

Ieme Inc 800-942-88731
o KENWOOD VAESU
ICOM jAABTRDN "=or.ceptr

cushcraft~' . " GO '''. '

The entire run of 73 from October. 1960
through last year is available .

EVERY ISSUE
of 73

on microfiche!

You can have access 10 the treasures 01
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will Iii in a card lile on
your desk .

We offer a battery operated hand held
viewer for $75, and a desk model for
$200. libraries have Ihese readers.

The collection of over 600 microfiche, is
available as an enti re set. (no partial sets)
lor $225 plus $5 for shipping (USA),
Annual updates available for $1 O.

CIRCLI 3 43 0frI RUDER SlRVICI CARD

108·1000 MHZ RADIO DIRECTION FINDING

New Technology (patented) corsets any VHF or UHF FM receiver Into a sensitive Doppler
shift radio direction finder. Simply prug into receiver's antenna and external speaker jacks.
Models available wi th computer interface. synthesized speech , fi xed site or mobile - 108 MHz
10 1 GHz. Call or write for details.

ri 00. BOll; 3 18 19 (602) 488·9755t-' DOPPLER SYSTEMS, IN C. Phoenix. AZ 85046 FAX (602) 488·1295

Your full satisfac tion is gu aran teed or
your money back . Visa/Me accepted .

BUCKMASTER
PUBLISHING

" Whitehall"
Route 3. Route 56

Mineral, Virgin ia 23117

703- 894- 5777
800-282-5628

CIRCLE 36 5 ON READ ER SERVICE CAll.

* Interference Location
* Stuck Microphones
* Cable 1V Leaks
* ELT Search & Rescue

•
-
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•

CIRCLI 1 3 ON RI ADIR SIRVICE CARD

CIRCLE 113 ON READER SERVICf: CARD

9:00 am • 5:30 pm
weekdays

Weekends and evenings
by appoinlment.

"'- __:' J.-I ... _.-w ..... !

PH. (716)664 -6345

II C O M IVISA

280 Tiftany Avenue
Jamestown. New York 14701

VHF
COMMUNICATIONS

GOES 1691 MHz RECEPTION
L'~CONVERTER FOR YOUR 137 MHz RECEIVER

PREAMP CONVERTER RECEIVER
1691·LVIN) MMg1691 MM k 1691·137.5 13 7.5 MHz

1691 -LY (N) MMg 1691 MMk 1691 -137.5
GAIN : 20dB GAIN: 13dB GAIN: 30dB TYPICAL
BOOM: 6 ' N.F.: 1.2dB N.F.: 6 .8dB MAXIMUM
$91.50 12VDC @40rna 12VDC @ 150 rna

$250.00 $330.00
Send 75c (3 stam ps) for uetaued specs on aUVHF & UHF products , Shipping FOB Concord. MA• PRICES SUBJ ECT TO CHANGE WITHOUT PRIOR NOTICE

S1 SPECTRUM INTERNATIONAL INC. (508) 263·2 145

P.O, Box 10845, Concord. MA 01742. USA EJ ~~

,

Receive
High Quality

GOES Satellite
Images

Now you can receive high
quality weather satell ite im
ages on your IBM style comput
er. For a " Free Demo" Disk,
WRITE O R CALL TODAY !

Computers , Inc.
1017 Riverview Drive
Kalamazoo, MI 49001

616-388-6030

Short Bro.lId ba nd
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Figure 2. Frequency West 10 GHz microwave source "briCk. "

WR-75 (WG-17) , the next size
smaller guide than the normal
WR-90 (WG-16). Not to fret. Ed's
solid state Raytheon radio is quite
usable at 10 GHz, especially the
brick oscillatorsand the TWT (trav
eunc-wave tube] amplifier (20 watt
output), mixers , and wevequtce
components. The radio's base
band IF system can be bypassed
and replaced by a 2 meter HT.

In the above case, il SSB or nar
rowband FM is desired , the rest of
the equipment isn't used. But if TV
were used, the entire IF system
might be used at 70 MHz. Con
cerning the antenna feed, it's best
to stay with wevequtoe due to its
very low loss. 30 feet of waveg
uide WR·75 would have about 1.3
dB loss, far better than anycoaxial
cable. See Ed's license plate in
the photo.

Stephen NBJAF in me Dayton
area would like to establish a 10

GHz li nk about three
miles away, He'd like to
hear from any other mi
crcwavere in the Dayton
a rea . Jay N1GB S i s
collecting components for
his microwave station,
while Bruce N81RW is
looking for a manual or
schematic to an Alfred
6S4C 7-11 GHz sweep os
cillator. He would appreci
ate any assistance. Andy
N6HDS reports that eu the
BMWs and POTSCheS re
act when he goes 10 GHz
mobile! Looks like the
radar detectors are work
ing just fine.

James Fisher from
Sacramento writes, '"
am a 'soon to be Novice'
radio Ham." He expects
to take his exam in a few
weeks. He is very interest
ed in microwave commu
nications and is looking
forward to experimenting
with home-brew micro
wave equ ipment . He is
especially interested in
various technical pobnca-

tions concerning microwave relat
ed items. I notified him about the
North Texas Microwave Group
newsreuer. If you're interested in
this bi-monthly publication, con
tact Wes Atchison WA5TKU,
Rt. 4, Sanger, Texas 76266 .
Dues are $12 a year.

Wish I could comment on all the
tellers I've received , but space
dictates only a few. Thanks for
your support. As always, I'll be
glad to answer any quest ions.
Please send an SASE for prompt
reply . 73s. Chuck WB6IGP.1II

XTA L _ 'T1)Ol
(S.. ...L Co.> ....... 1

CAVIn &D./UST
_fA OSCI!.L U OIl
1 .7 ·1,9G~.

Mailbox

ThaI's it on the brick this month;
I' ll soon cover mixers and their
use. Now, for the Mailbox. Curt
Law WA2PIVIKL7 reports mstaue
tion 01 a new 10 GHz beacon oper-

power output is just less than 1
milliwatt. This has worked paths
over 100 miles. How about that lor
ORP? Couple th is with relay
switching and preamps, and you
have an excellent station operat
ing SSB or 5 kHz deviation FM.

ating from Kodiak Island on the
northern edge of the Heitman
Ridge. The beacon operates on
10.260 GHz, 10 mW, 75 feet up a
tower. The antenna is a 17 dB
horn pointed towards Washington
Stale . The beacon will be on the
air until the access road to the mi
crowave site freezes . Contact
Curt for info at PO Box 1538 ,
USCG, Kodiak AK 99619.

Ed K3ZCY reports having an 11
GHz surplus transce iver and
wants to know how to turn it into a
10 GHz transceiver. The unit uses

" All the (microwave) oscillators I've
obtained over the years have been

surplus items costing $20-50 each,
depending on condi t ion."

our bands. so you need to adjust
them. First, adjust the output filter
to pass the next lower frequency
harmonic. This retunes them from
11 GHz to the lower 10 GHz
range. In my Frequency West
brick model MS-740MXOL-37, a

crystal at 100.225490 MHz is
mixed (the seventeenth harmon
ic) with the microwave osc illator
(locked) at 1703.8333 MHz. The
1703.8333 MHz osci llator (high
power) is multiplied (times six) to

Modifications for the Brick

our 10 GHz frequency, or 10,223
GHz. This is mixed with a 2 meter
IF 145 MHz, and then you have

With simple modifications. you 10.368 FM or SSB, depending on
can outfit br ick oscillators with the IF unit capability .
connectors on the high power os- Th e most co mmo n surp lus
cmetcr. tapping part of the power bricks I've ob tained are in the
for uses still locked in the 1.2 or 10, 6, 3, and 2 GHz ranges . The
1.7 GHz range , depending on oscillator scheme is similar in all
which type of brick you have. Also, other models . Once you obtain an
you can use this connector for in- osci llator and mixer combination
[ection 10 a dillerent varactor mul- for any of our microwave bands,
tiplier filter for other frequency you're almost ready to place a mi-
combinations. crowart transceiver in operation.

These bricks don't operate on With such a setup (no preamp),
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adjustment. Normally, the mi
crowave oscillator will lock over a
10 to 20 MHz range. All this house
cleaning is taken care of with in
ternal circuitry, as the brick is

. completely self-contained. Lock
indication is verified by the " 0V"
or phase terminal on the brick.
When not in lock, the brick will be
fixed at -9.5 volts .

When the brick is in lock, adjust
the microwave cavity while watch
ing the " 0V" or phase terminal
with a voltmeter; it will vary from
about - 2 to about - 13 volts . The
brick is mechanically set to - 7.5
vcns. the center of its loc k-in
range.

You can verify that the crystal
oscillator is functioning property
by metering the crystal terminal.
You 'll read about 1-2 volts , de
pending on crystal activity and cir
cuit adjustment. Built for the tete
prone companies where power is
posit ive ground, these
units require a - 19 volts
at 500 mA, with slightly
higher current until the
crystal oven throllies
back. $ome of the oscilla
tors are marked lor -20
volts, and the difference is
that these units have an
internal rectifier d iode
protecting the oscillator
from accidental reverse
polarity . It also drops the
input vollage 0.7 volts ,
making both oscillators
otherwise identical.

Crystals for the bricks
are specially ordered for
each type, as they are cut
to a very close tolerance .
For a Frequency West
brick , type MS-54XOL
(10 GHz) is needed for
10.223 GHz. Specify part
'585132 fr om Inter
national crystar . If your
brick is different, and
you're unable to locate
the exact type of crystal,
give them all the informa-
t ion on your oscillator
type.Cost per crystal runs
about $15.



UHF
(420-520)
· 3 db galfl.",,-
• Easy 10 Mount

• R"""",
• Superiotp_.
• Radia/Of Snaps

On and Off
• Competitively Priced

I...

•..,-,o'LE- .. A C VLook at our i . r_-W1- iv!:"-i.I ~ .... ....

"ON WINDOW" Line

Cellularrrrunking
(800-895 MHz)

• .Jdb Galli·""-• Easy 10 Mounl
• Rvggea . Goes thTougtI Car

Wash WIlhotA Removal

. Superiot Perlormance

• Broad Bandwidrh

• SmaNSi.le
• CompeIJtJvely Priced

VHF
(140.175).",,-
• EiJSy 10 Mount.
· Superior

Performance

• RadJatol Snaps
On and Off

• Competlflvely Priced

3900·8 R,ver Road
Schiller Pari<. Il60116

3 t2·671-6690

brings imagination and innovation to
antennas . . and has been

since 1948 II

$ 64 .00

$ 49.95
539.95

SWL: A receive onl y eartridge lor CW, Rnv
(Balldol: & ASCII) lor use WIth Commodore S4I
128 Qperabng program in ROM

ART · 1 : A complet. intet1ace syslem lor S&nd
and l"&Cei"'l on CW. Anv (Baudot& ASCII)and
AMTOR, IOf yse with lhfl Commodorfl 6-41 126
compu!f1f . Op&taling progrllr'l'l on dts~ indud&d

$199.00

MORSE COACH: A complete leaChing
end tasling program for learning the Morse
code in a cartridg8

FOf CMOf C I28

VECSPEClAL

O F M ARYL AND

AIR-1: A complete intflrlace system for send
and l"&Ceive on CW, RTTV (Baudot & ASCII) and
AMTOfI.lor use Wtlh Commodore VIC·20.
Opetatongprograrn in ROM.

G A N D G ELE C TRONI CS

AIRDISK : An AiR·11ype op
" rallng PfOllram for uH with
I'OU' onterlaee 1Iardw.... Bottl
VIC·20 and C6-4J128 programs
0fI one d oslc $39.95
AlA-ROM: Cartndge verSiOn
oI AIROISK lor C641128only,

$59.95

MORSE
COACH

$99.95

CIRClr 1 OH REA-OrR SERVICE CARO

8524 DAKOTA DRIVE, GAITHERS BURG, MD 20877

(aon 258-7373

Field Day AII- and Antenn NEMAL ELECTRONICS
Ready (0 I:se FullLegal Power
Fuieu Imnll Tou olb ~o Lossy li'aps *Complftt Cable As~rnbl~ilies MIlAiTD-4S208
cee "'" Flc:xibk: l..aft :'\oiK *Commercial Attounls we • Quantity pricing. SuM day shippinR mos' onkrs
3000 v IlI$Ill Kiolt-Proot :\C'"CfC~ -Fano,," a uthorized di_~fribulor lor Alpha, AmpMnol, &lden, Kings, T jmes fiber

qRV- $49.95 qRV-$59. 95 Can NEMAL ror c:omputer eable, CAlV cable, Flat table, seml. rigid rabie, fekphone table,(}.10 S l /l:.~ 6Q_l0 I 02f'. Ioo~
1IKWe>40-paJ!ll'1<dl _ AJ.I S.<~ "' 11""""8 t rimping tools, D·sub eeaneetors, Mat shrink. cable t~s, high vol19 eoneeete rs,

W.".ek 51 ~nlla.!n 'jo$'
HARDlJNE 50 OHM CONNECTORS-MADE IN USAa",. ~:s. I'rov~ UT U60S 01, -'7J. U H

CIA<:lE 302 ON READER SERVICE CARD
F>lA12 '/Z" "'UnO...... 8I.cIr J«:Jr«...._ ....._....__... ,89111 NE720 rp N plug 1M BeIt»n lllU3 _ _ _ _ •__ SJ.9S
FLet2 112 · C.bl#",."" CO", copp«b ll< jill jkt ••••••• J,6911I HE723 1'/1» N J-ek for~ fiIQ ,.1••...•••.••••_••••_•••_49S
FLCTS 7/' - c.bl#w.v. COI'J".~blIrJld " •••••.••• 4 25/fl UGC21'3 BNC-PU 59 Ad~...·A.mpMr>oI ....._..........•••_. 300
NMI2CC N conn lIT ootr t:oppeI m;1 __2500 Pl.25QW AtnpM<td Pl.258 ____._.89

I - • OMAR ELECTRONICS· - I
NN78CC N conn 7fti' ootr coppM m;1 " '" Pf..258TS Pl.258 fdM~ pI-.d .- 159

PUUAII AmpMlool""""'-'ale {benwIJ '"FOR ALL YOUR AMATEUR NEEDS COAXIAL CABLES {pM IIJ oof75/tx'H78~ ,." RGMjSQ (rptH:HyJ.. ... ....... .22
I SPECIAL PRICES on all I 1ISO BELDEN 9913 ve,>, 1o... /OSs .. . . • ... . . . • . . . . . . • • ,55 002 105 N plug If" RG«2fU14 sn..r ....._._........... 3.~

MFJ PRODUCTS 1ft A.R.R.L. PUBLICATIONS
nfR flG4IlJ 85'4 UWId It1tII loa IofItI'l flgll _ .._.36 UG&1I!l N J«;Jt /l) Pl.258 ltd."." Ie""" .._.._.......... 850

I I 1110 RG8lt" 85'4 $INId (tr*rI B) " OOI46A $0231i1 to N pIug~, fdM ___._8.50
and other Ham Radio equipment ! 1130 RGt,~ 0:5"4 UWId ". Ip«: 1CN j/tt_ .39 002" $0239 III 8NC plug~.~ .. 3.29

I 0Iill0i 404-760-8846 i- '-I I 1140 RG214;IJ dbl~ IJtId ". ."ec.._............... 1.85 $02.»IN UH' ch 'ir "" .K eptKle,Amp/l-. td_ ._89
1706 RGf42B;tI dbl .uww IHd, Ie""" ". ........... 1.50 UGBBC8NCPlugRGU,'42 ..... ..... . . .......... 1.45

I OMAR ELECTRONICS . 0000~WA8FOH I 1310 RG211;IJ 50 ohn 5OClO ...." dbl IJtId _••_ _.• 98
GROUND STRAP-GROUND WIRE, ..50 RGI14;IJ 50 -. . ftO' ad". Ip«: "L2650 HWY 138 HE&.lite C• Loganville, Ga 3024!.J GS3lf 3/11'" titwwd ........ bnId ___._...__ . ...

ROTOR CABLE-8 CONDUCTOR GS12 tIT~ ........ bnId .._ .._..._ ..._..._._. 5l)'/l

"
8C1822 2· 1ag. fIf>d 8-22gl1 .•...••••. .•.......•••......•..•••.. 2 11'1t HWotJ 8g4I Itv~ stranded wire ....._ ...................35m
BCI620 2 · 1eg. fIf>d 8-2OSN' .................................. .. .3911t AWI 4 14g. lt1anded~ wire ccs •..••••.••••.•••. • 14IfI

1989 CALL DIRECTORY AI prien plusShlpptng, $.3 .00 min. v ............-c.d 130 m in. COD edcI $.3 .00
(On microf iche) c.Jl '" _ """'""" ",... ..,_s_40,..CABl..EN6JOONNECtOR SEl£C1'JOHGUtlf.~ • •

Call Directory • . • • . .• • . • . . .• . $8 Iff"'~ """_ 01 150",_, "'Iff • ..,01... ..""..---' .....0' • ~ ''ll_.

Name fndex . • • • • ••• •.. • •. • •. 8 NEMAL ELECTRONICS, INC. 12240 NE 14ch Ave. N. Miami, FL 33Uil
Geographic Inde,; • •• .• ••• • . • • • 8 (305) 893-392-1 Telex '975377 24hr FAX (305)1'5-8178

All three - $20
Shipping per order S3

BUCKMASTER PUBLISHING
Mineral, Virgin ia 23117

703; 894·5777 BOO; 282·5628

ClRCL£ 372 ON RU O£A SEAVU CAItO CIRCLE 163 ON READER SERVICE CARD
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Drive the MM 432/28 with the IC-745

Here's a way to use the 745, or any HF rig that has a
minimum output of 10 wens. to drive the Microwave

I IModules 432128 transverte r. I turned the output all the
., .,.. 00'

way down and used a 16 dB attenuator in the output. ., "'The accompanying circuit is the anenuatcr. Aefer to
the VHF/UHF Manua/from G. A. Jessop G6JP. pub- "'

.,
usrec by the Aadio Society 01 Great Britain, lor an
extensive discussion of this.

Parts: A1 . A2 ., 680, tw: A3. A4 "" 390, 1W; and ,j,

AS, A6 "" 680, 1/2 W.
Bob Bartelings VE6CBN Figure 2.

Alberta Canada

Great Ideas From Our Readers

Copy Better RTTY on the KAM

Figure I .

use the station signal + 12 volt DC
supply. I used a readily available
GEiACA CA314Q op amp, which
is a good op amp with FET input
and operates well on a single
vonaqe power supply. The circuit
worked better with pin 3 biased to
pin 7 rather than to 6 vol ts DC.
Using a 1 IJF coupling capacitor, I
obtained a different iated wave
shape output, but a 22IJF output
coupling capaci to r solved this
problem.

NOTE: This circ ui t does not
work on HF packet. The ampli fied
noise keeps the TNC in the KAM
from sensing an open channel,
preventing transmission.

Phillip W, Elrod
K4COF/AFA2KQ

Doraville GA

As long as the output of the op
amp is below the barrier potential
of the diodes (l N914). the ampbfi
er stage has a gain of 10.000 .
As p in 6 (output) goes above
this level, the feedback through
the d iodes re duc e s the ga in
to less than unity. Consequently,
everything, including noise, is am
pl ified and clipped to about 1
von p-p . This happens on a cycle
to-cycle basis. The limit is soft to
the extent tha t the edges of the
output are rounded, minimizing
harmonic distortion . Now nne oc
cur only when one of the tones
goes completely away: that will
simply kill a letter . rather than a
whole word.

At urst. I used a dual ± 12 volt
DC supply, but later decided to

Number 23 on your FeoedbKk r;cord

unit) , you can achieve improved
c ircu it operati on and be tter
printing.

'.~

'. - -.f. ~7h~ OUT
.,. . -

•• ~ 1.'......
~

••

C,RCU,TS

I came up with thi s c ircuit
because I was gett ing a lot of
hits on traffic nels using RATT
(RAdiO rete'rvpe ). kn ow n as
AnY in the ham circles. I use the
Kantrcnlcs all -mode (KAM) TNC
and the Kenwood T5-440$ , which
has a good AGe system. It re
sponds however . to on ly t he
strongest of the two tones in a
ATTY signal. Unfortunately, I've
found no way to disable the AGe
act ion in the 440$. Changing the
time constant or biasing the rad io
up a bit with the RF gain contrOl
can help reduce the problem, but
not oereer it entirely.

Since the problem is selective
fade on only one tone at a time ,
thai tone falls below the TTY de
tector threshold of the KAM and
the character fails to print . Curing
the problem with an amp may first
come to mind, bul the input specs
of the KAM prevent you from giv
ing it more than a 1 p-p signal. By
slightly amplifying the weak tone
signal with a single-stage op amp
(without lett ing the strong tone
over-drive the detector in the KAM

a-posttton. Multi-Mode Switch Box

Figure 3.
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It's not uncommon to l ind
st at ions outfi tted w ith ATT Y.
packet , FAX , and SSTV equip
ment . A a-posntcn switch adds
convenience and saves time-no
more disconnecting and reccn
necting .

This control box was designed
f or the Kenw ood TS -8 30S .
It ' ll a lso work w ith th e 520 .
820, and 53OS, and rigs which
use a stand a rd 4 -pin m icro 
phone jack. The circuit consists
o f a a- pet e . a -thr o w (3P3 T)

nonshcrnnq rotary switch .
Mount the switch on the chas

sis. I put the cabling and 3-input
jacks on the back panel and rotary
switch on the Iront. Follow the pin
layout carefully : be sure you don't
cross-wire any connections. since
you're worki ng from the back of
the chassis-mount microphone
jacks.

Before using the control box,
recheck your work with an ohm
meter . Shorts o r c ross-wi ring
could damage your transceiver or
any interfacing equipment .

Parts' 3 4-p in chassis mount

Photo A. Mult,·mode controller,
' rant view.

socket , AS 274-QQ2, $1.29 each : 1
4-pin mike plug , AS 274·00 1.
$1.69 each; 1 metal cabinet, AS
27 1·251A, $2.99: and 1 3P3T r0

tary nonshortmq switch . Other
items include solder, nook-up
wire, and single conductor wire
with braided shield . For the finish
109 touch. try OATAK"" transfer let·
tering and a light coat of clear
spray enamel.

No more mufti-mode patch cord
blues!

David K. Pelaez
4872 Trailside Ct.

Huber Heights OH 45424

Photo B. Multi-mode controller,
back view.
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Doug Hall Electronics
Voter Dept.
815 E. Hudson SI.
Columbus, Ohio 43211
(614) 261-8871

CIRCLE 19 0N READER SERVICE CA RD

SIGNAL-TO-NOISE
Voting Comparator

Improve coverage by
adding receivers

• Expandable to 32 Channels
• Continuous Voting
• 19- Rack Mountable
• SelectlOisable Switches for

Manual Override
• Can be used with AF links or

Dedicated lines
• LED Indicators
• Hundreds in Service
• More

- Competitively Priced 
For more information call or write:

- .
.-

IIA9OBH': Todd
•

COFFEE CUPS II

Cl Aa.E 2iJ8 ON READER SERWCE CARD

Sl.' S Each e U Ck Of BLUE
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PC BOARD AND SCHEMATIC

LAYOUT SERVICE AII"ILABI£,
COi'IU,C TUNK COMMFOR
AOOlTION...l INFORM ATION
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~
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SMILE! YOU'RE ON TV
® Only

$329
Designed and
built in the USA
Value + Quality
from over zsyears
in ATV."W60AG

With our all in one box TC70-1 70cm ATV Trans
ceiveryou can easily transmit and receive live action
colo r and sound video just like broadcast TV. Use
any home TV camera or VCR by plugging the corn
posite video and audio into the front VHS 10 pin or
rearphono jacks. Add 70cm antenna,coax, 13.8 Vdc
and TV set and you are on the air... it's that easy !

TG70-1 has>1 watt p.e.p. with one xtal o n 439.25 , 434 .0
or 426.25 MHz, runs o n 12-14 Vdc@.5A, and hot GaAslet
downconverter tunes who le 420-450 MHz band down to
ch3. Shield ed cab inet o nly 7x 7x2.S-. Transmitters sold
o nly to licensed amateurs, for legal purposes,ver if ied in t he
latest Callbook o r with copy of license sent w ith o rder.

Call or write now for our complete ATV catalog
includ ing downconverters, transce ivers, linear
amps, and antennas for the 70, 33, & 23cm bands.
(6 16) 447-4565 m -18am- 5 :30pm pat. Visa, MC, COO

P.C. ELECTRONICS
2522 Paxson In Arcad ia CA 91 006
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RI!FLIlCTIlD POWI!R-ITCH

KNOB-ITUS

QRM-DI!AFNI!SS

BUTTON-PHOBIA

SWITCH-CANKI!R

JANUARY 4, 1983
" " " " " " " " " " " " " " " " it " .. .. " " it " " it "

CROSS NI!IIDLI!-I!VIlS

*THE CURE IS:

1.
2.
3.

4.

S.
s.
7.

• ........- .. . . .....__.. _ ..__Goo , "-

THE BOTTOM LINE I " M A X C O M WORKS "
CIRCLE 101 ON READER Sl:RVICE CARD

A CURE WAS FOUND

FOR THESE DISEASES:

•

MA COM
~;O.ATICANTENNA MATCHER ®

FaR ALL 8.8 .B . RADIDS* ONE SHOT GUARANTEED TO LAST
AT LEAST FIVE YEARSI

**** **************** ****
MAXCDM. INC. SDX e02 . FT. LAUO" FL.33302

3D8-823-63S9



Michael Geier KB 1UM
7 Simpson Court
S. BUrlington VT 05403

Walkies and Chips
It 's a Mod, Mod World

While researching another art i
cle, I recently spoke with Chip
Margelli K7JA 01 Yaesu USA. I
mentioned the FT-4 11's lack of re
ceiver sensitivity on the public ser
vice bands, and he described a
modi fication to improve the per
formance. I tried it and it works,
(although not as dramatically as
I'd hoped). 11 your rig is out 01 war
rantyand you'd like todothemod ,
the section below tells how:

First of all, please don' t do this
unless you feel competent to do
so! This radio incorporates the
most up-to-date miniaturization
techniques, including exte nsive
use 01 surface mount technology,
and I do not want to be instrumen
tal in anyone's damaging his rig . If
you're not sure you're up to it, en
list a friend who is.

FT-4 11 Modification

Remove the battery pack and
the two silver screws on the bot
tom nearest the trent 01the radio .
Now , remove the two black
screws on the back. One is just
below the err switch and the other
is just below the hook for the carry
ing strap. Now, carefUlly lift the
front panel up Irom the battery
end , then pull gently downward .
It'll pop open at the top.

Gently turn it over to the right. It
is held by a ribbon cable, and you
must not pull hard on it, or it could
break. l ook down at the circuit
board contained in the back half of
the radio. There are three small IF
cans mounted in a vert ical row on
the motherboard. Using a small
adjustment tool, turn the lop two
of them fully clockwise, then back
them out just a tad. When turning
them in, be extremely careful that
you don't terce them past their
natural stopping points, or you
may damage the cores or the coils
themselves.

That's all there is to it! Close the
rig up by filling the front panel in at
the top and then pressing the two
halves together. (Don 't forget 10
replace the strap hook first!) Fina l
ly, replace the screws.

Chip claims there is little or no
effect on ham band reception, and
that reception of the publiCservice

The Tech Answer Man

band frequencies will be signifi
cantly enhanced. This seems to
be the case with my rig. (In fact ,
new '41 1s are being aligned this
way at the factory.)

Alignment Tool

By the way, if you don't have a
proper plastic alignment tool, you
can make a temporary one from a
0-Tip, as long as it's the kind with
a wound paper stem. The blue
plastic kind doesn't work.

Just cut one end ofI, then shape
the stem end by cuning it with a
pair of dikes. It should last long
enough to get the job done. One
thing I definitely don't recommend
is using a screwdriver to adjust
coils. The cores are briltle and
they can crack very easily if they
stick while you 're turning them
with a screwdriver. A cracked core
is a disaster!

Thanks for the Memories

1got a very nice tetter lrom Bob
K9JMP, in which ne relates an
idea suggested by Claude WA9KCU.
You can use any walkie that can
store independent receive and
transmit frequencies in memory to
hold extra frequencies, as long as
they're just for rece iving . Simply
program them in as the spl it trans
mit frequencies, and then use the
" reverse" function to get at them.
Vo ila-two frequencies in one
memory.

Of course, they won't scan, but
at least they'll be there. Seems to
me the technique shOuld be espe
cially useful when you're travel ing
and run oul of memories in which
to place local repeaters . Stash
some of your home or public ser
vice band frequencies as Claude
suggests, and you're ready to go'
It's one of those ideas that makes
you wonder, " Why didn' t I think of
that?"

Too Much aRM, OM

Sounds like something you'd
hear on 20 meter OX, right? Well ,
now we have auto-ORM on 2 me
ter packet as well. No. not ORM
from cars. I'm referring to hash
from the TNC getting into the rig
and making reception difficult or
even impossible. It appears to be
worst on 145.01 (good old Mur
phy), and especially seems to be a
problem when TNCs are used
with walk ies.

Unlike mobile rigs , many HTs

have partial or even total plastic
cases , and the hash can get right
into the receiver without benefi t of
antenna. Toroids on connecting
cables, and even remote anten
nas, may not help. The TNC's
clock oscillator generates a har
monic which just happens to fall
on 145.01 , causing this problem.

The solution is to open up the
TNC and look for a trimmer capac
itor associated with the clock crys
tal . Turn it slightly while listening
to the receiver, and you should be
able to shift the harmonic away
from the packet frequencies. TNC
operation shoula not be affected
in any way, as the oscillator's fre
quency change will be very slight.

If your TNC has no trimmer,
check the schematic and you
should find a fixed capacitor of
maybe 47 pF or so, either across
or in series with the crystal. Try
adding another cap, perhaps 4.7
pF. in parallel with it and that
should do it.

Pass the Chips

We all know that our gear is
filled with integrated circuits, or
chips. Most of us know what they
look like . Su rprisingly, though,
lots of hams have little or no idea
what is inside those little black
boxes with all the legs. So, let's
explore them .

You've heard that chips can
contain lots of transistors. How
the heck do you fit all those things
into something so small? What's
more, how do you connect them?
Are there tittle tiny wires or what?
Well , sort of , but not quite . There
are lots of parts and conductive
paths between them, but they're
not separate. Instead, they're in
tegrated on a common surface,
called a substrate . Hence the
name " integrated circuit. "

Transistors are made by im
planting certain chemicals into a
semiconductor surface , usually
silicon, in layers. The meeting
points of the layers constitute the
junctions where the transistor ef
fect occurs . So, why not build
these layers on a large area and
make many transistors at once?
Obviously, simply using a large
area would result in one big tran
sistor! Some sort 01 isolation from
area to area is needed to establish
a circu it path .

Pho tography provides th e
means. If you've ever developed
your own film, or made a printed
circuit board. you're familiar with
the concept 01 etching. A light 
sens itive solution is placed on the
material to be etched (for a PC
board, that's copper), and then

the pattern to be etched is focused
on the surface by means of a
mask. The areas which receive
light chemically harden, while the
dark areas do not. A dip in an acid
bath leaves only the hardened
areas ,and the board is ready to be
drilled and stuffed with parts .

Essentially the same thing is
done with Chips, except on a mi
croscopic scale. Starting with sili
con, not only the conduct!ve
paths, but the parts themselves,
are etched onto the chip layer by
layer. Chips are really three-di
mensional, often with several lay
ers 01 aluminum COnducting paths
as well as various multilayer tran
sistors, resistors, and even capac
itors. Many chips can be made
side by side on the same "wafer,"
or piece of silicon.

Inside the tc

Getting all this to actually work
requires some of the most expen
sive and sophisticated manufac
turing equipment on Earth. The
alignment cttne masks from layer
to layer must be extremely pre
cise, or the circuit elements won't
line up. Machines called " wafer
steppers" do the job, and each
one cos ts about one million
dollars!

At that size scale, the tiniest
piece of dust is tike a giant bout
oer. and can obscure a piece of
the circuit during the exposure
process, rendering the finished
Chip defective. Elaborate "clean
rooms" are used- the cleanest
rooms in existence, making the
average hospital operating room
look posit ively filthy. All told , mil
lions of dollars' worth of equip
ment are required to produce
even a single chip. ICs are cheap
only because so many can be
made at once, splitting the cost
among millions of chips. If there
were only 10 microprocessors in
the world , each one would proba
bly be worth about $50 million.

The fundamental limitation on
how many parts can be put on a
chip is, 01 course, how small each
part can be made. Currently, that
is limited by the wavelength of the
light used to expose the wafer.
Surface features less than one mi
cron (one one-millionth of a meter)
in size are now being explored us
ing electron or ion beams instead
of ligh t.

Whew! There's lots more to
ch ip mak ing , from the precise
" COOking" 01 the chemicals into
the silicon, to the paCkaging and
co nnecting of leads . But this
should give you 1\ good feel for
what's inside those leggy lillie
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NEW
Model
10·28

ID·2B-LP Low Power $109.95

Dear Kaboom,
My oid Yaesu Memorizer mo

bile rig piCks up quite a bit ofsner
nator whine, especialfy in trans
mit. I can live with it, but I want to
know, can it hurt the rig to use it
this way.

Signed,
Whine, Whine, Whine

Dear Whine,
It sure can. Alternator whine is

caused by spikes on the DC power
line. The spikes are caused by
the rectified current pulses from
the alternator being fed to the car
battery. They can be quite large
and can damage transistors and
le s in your rig. The cure is fairly
simple .

Go to Radio Shack or an auto
parts place , and get a noise filler
choke. Put it in series with the p0s

itive power input to you r rig ,
If there is st ill some whine, try
pla c ing a large filter cap (a
l ew tho usa nd mic ro fa rads o r
more), rated lor at least 50 vons.
across the rad io's power leads,
AFTER the c hoke . Be su re to
observe correct polari ty when
installing the cap, and do it with
the positive lead disconnected
from the car. That ought to clear
it up. RI

1D-2B WiredlTested $99.95

-Up to eEPROM programmed messages
-Adjustable audio, speed & interval timer
- "'10 over VOiCe inhibil"
- Low power option
oModular design
oMessage selection via binary inpul
TTL levels

-stee:2. 7 x2. 6 X0. 7"

The 10.28 provides required station identification without troublesome
diode programming. The " 10over voice inhibit" circuitry allows for cour
teous operation by not allowing an ID until the next squelch closing.

beasts comprising so much of
your radio's innards.

Now let's look al some letters:

Dear Kaboom ,
When my son was in Japan, he

bought me a Kenwood TH·21. Pe
riod. No "A," " AT," etc. The rig
has no offset switch at alf. Pfease
describe how I can install the plus!
minus feature.

Signed,
The Simplex Blues

DearSimplex ,
Wow, that's a tough one! The

regular TH-21 AT uses separate
crystals in one of the heterodyne
oscillators , along with some TXJ
AX switching, to achieve the off
set s. Since yours has no offset
switch, I would expect that it also
doesn't have the supporting oHset
circuitry, Especially conSidering
the '21's miniaturization level ,
wh ich includes extensive surface
mounti ng of parts, it 's likely not
worth trying.

You'd be better off using the rig
for packet (which is a simplex op
eration) or selling it to someone for
that purpose, and gelling another
HT, But before you do, check to
see that the radio is actually de
signed for simplex use, and does
not simply have a fixed offset.

CIRCLE 17 ON RUOER SERYICE C"'RD CIRCLE 3 49 ON RUDER Sl:RYIeE C"'Rl)
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NEW PRODUCTS
Compiled by Linda Reneau KA 1UKM

PRODUCTOFTHEMONTH
ICOM AMERICA, INC.

THE ICOM IC·24AT
teem's new IC-24AT is super compact at 2"W x 5.4"H x l.4 "D

and 12 ounces . The multi- functional, dual-band transceiver deliv
ers a 5W output at 13.8 volts DC. Audiooutput power is more than
200 mW at 10% distortion with an 80 load . It can turn itself on at a
preprogrammed time and turn itself off when unused. A battery
pack from BP-81 through BP-86, or externa l DC power jack
6-12V DC, supplies power . Select tuning step increments of 5,
10,12.5, 15,20,25,50, to 100 kHz, or 1 MHz. Other feature s
include dual-band display, scan and monitor tunct ions, and op
tional tone squelch function .

The IC·24AT can simultaneously transmit on 144 MHz and
receive on 440, or vice versa. The keyboard. com plimented by
the top panel tuning control , makes il easy to program the 80
memory channels and use the two call channels. You can store
frequently used phone numbers in the four DTMF code memory
channels for automatic dialing .

Suggested retai l, $629 .00. lcom America, Inc., 2380 116th
Ave., NE, PO Box C-90029, Bellevue WA 98009-9029. Tet. (206)
454- 8155. Customer Service (206) 454-7619. TEL: 1522101
FAX: (206) 454-1509. orcrrcre Reader Service No. 201 .

THE ANTENNA
SPECIALISTS CO.

The Antenna Specialists Co.'s
new Model AP-143 "On-Glass'w
disgu ise antenna covers the 2 me
ter band. It borrows the "pigtail"
configuration of cellular antennas
to disguise the presence of pro
fessional radio equipment ins ide
the veh icle.

The capacitively coupled trans
mission through glass requires no
ground plane and permits quick ,
no-holes installat ion . VSWR is
less lhan 1.5:1. Power raling is
tOOW continuous and 150W inter
mittent. The 26- stainless steel
wh ip is cove red with a b lack
DURA-COAT" finish. Suggested
reran. $65. The Antenna Special
ists Co., 30500 Bruce Industrial
Park.way, Cleveland OH 44139
3996. Tel. (2 16) 349-8400. TLX
4332133. Or circle Reader Ser
vice No. 205 .
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COMMAND
TECHNOLOGIES, INC.
The Commander HF-25OO high

frequency amplifier delivers 1500
walts of continuous carrier output
using a pair of Eimac 3CX800A7
triodes requiring 50-80 walls of
drive. II operates on 160, 80, 40 ,
20, and 15 meters, and the WARC
bands. With an easy modilication ,
it can perform on 10 meters. Maxi
mum plate dissipa tion is 1600
warts. It can handle high duty cy.
ere emissions, suc h as RTTY,
SSTV, FM and AM , as well asSSB
rag-chewing and CW .

Other features include negative
going AlC with easy rear panel
adjustment for tuning, harmonic
suppression, mtermcoutatron dis
tortion better lhan 3S dB below

TCE LABORATORIES

TCE labs of San Antonio an
nounces a lmost 100% of the
users 01 their Model BX TVI filter
report no trace of interference.
Tom W4PSC, reti red research en
gineer and ham for 52 years, says
he designed this filter out of ne
cessity; he had tried every filter
available on the market , and his
TVI remained unchanged.

ACE COMMUNICATIONS, INC.
The WX-1ooo produces hard

copy images trom radio facsimile
services, including NOAA weath
er chart, NFAX, pre ss photo, and
sate lli te wea ther pictures from
NOAA,GOES, and METEOR, etc.
It requires audio output from a
shortwave or S-band receiver ca
pable of receiving facsimile sig
nals. The buill-in high resolution,
24-pin thermal pnnter produces
crisp images. It's also capable of
producing gray scale , ideal for
APT (Automatic Picture 'rransmrs
siOn) by weather satellite.

ra ted output , and full-cabinet
pressurized forced-air chassis lor
cooling .

The 7D-pound , 17"x1 6 - x7l4 
Commander HF-25OO is $2188.
Command TeChnologies. Inc.,
11 17 West High Street, PO Box
939, Brr an OH 43506. (4 J9) 636
0443 or Customer Service (BOO)
736--0443. Or ci rcle Reader Ser
vice No. 202.

The Model BX TVlliiter
attaches to the r -ccnnec
tor cable TV input or coax
cable VCA input . TCE
labs sells the BX filter
for $23, and Model CX
lor the neighbor's TV or
VCR for $18 (Shipping in-
cluded; Texas residents
add B% sales tax). TCE

also sells an ettective telephone
fi lter fo r $16 (add $2 S&H, if
ordered separately) . Send check
o r MQ to TCE LABS, 58J8
Sun Ridge, San Antonio TX
78247. Or call (512) 656-3635 for
more information or (BOO) 545
5B84 ( JBOO KILL TVt) for immedi·
ate delivery. Or c ircl e Reader
Service No. 203 .

Power requirement lor this
5.37 kilogram (with paper roll)
printer is 120V AC or 13.BV
DC. ACE Communica tions ,
Inc., 225 J 1 Aspan Street, EI
roro CA 92630-632J . (7 14)
58 1-4900 or (800) 523-6366.
FAX (714) 768-44 10. Or circ le
Reader Service No. 204.

HEILSOUNO
The Heil BM-S single-element

bocmset is one side 01 the Heil
BM-l0 dual-headphone boomset.
This new BM·5 is great lor mobife
use in stales where dual-element
earphones are illegal. The micro
phone boom is available with ei
ther of the Heil " Key Element"
cartr idges-the HC-5 for lull
range response, or the HC4 " DX
Dream Machine."

Price , $65 . Contact Heil Sound,
Ltd., Hei/lndustrial Blvd., Marissa
IL 62257. Tel. (618) 295-3000. Or
circle Reader Service No. 208 .
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The Touch -Tone activated mailbox lets
u s ers leave me s sa ges for ea ch other.
The s ys lem will leave you messages If
you mi ss a rever s e patch or alarm.
Pa ging s u p port Inelude s all pop u la r
tone forma ts so lisen can always be

va vatlable without having to listen.

Multt -band lInkln~ extends you r
repeater's range . ties your repeater to
oth e rs for emergency a n d p u b lic
service activities , and lets you benetlt
from the e levation of your repeater s ite
for working a ll bands . Individual user
codes offe r secure a cces s t o s elected
(unction s to bar u nauthorized use.

The top-of-the-Hue 'S50 d istinguishes
nscu as a s t e ll a r performer o n
h undreds o f repeaters. And It can do
t he same for you . Learn more about
h ow t o en rich you r repea ter sys tem
by conta cting us directly.

advanced
computer
controls, inc .
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2 356 Walsh Avenue, Santa Ct•••, CA 95051

ace

Ever heard a r eally great repea t er?
One that sou nds su perb? Is fu n to
U St'? And benefits Its u sers through
Its we a lt h o f trncracuve feat u res?
Chances are. It's cont rolled by a n ACC
RC -85O Repea ter Controller. Because
more drscrtmmaung repea te r owners
choos e ACC con t ro lle rs fo r the ir
syste ms than a ny other. And the 850
lea d s the In d u s try in performa nce.

The '850 is extensively p rogram m a b le.
usi n g In teractive Touch -Tone ent ry
a n d VOice re s pon se . or a compu ter
t errnmal. All remotely! From a cce s s
codes to its operating schedu le. nearly
evr-rythtng c an be easily chama-d.

The patch sup ports loca l and radio
linked phon e lines. A t h ree-tiered
system offers flexibili ty In call rouung.
assign men t o f prtvtlcges and co n t rol.
The 250 a utodtal s lots s u p port even
the largest groups.

OI«OVU TMf ....(MIlO O'
. ...n 10... THfv1100"
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ATV CONVERTERS· HF LINEAR AMPLIFIERS

CIRCLE 1 ON RU.OER SERI/ICE CARD

Elevate the status of your repeater with the Rc-850 Repeater Controller.
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$25.95

S21 .95

S32.95
eil$Y to

v,S<

lIZ·page textbo ok
t wo stereo code
learning races
sample 5 wpm
N o vice code test

• over $ 50 In radio
manufacturers '
d iscount co u p o ns.

5 w p m No~ , ee QSO tests
5 wp m Ran dom Code
5- 7 w pm Speed Bullde,
7 ·10 wpm Speed BUllde ,
10 w p m Plate.. u B,e/fke,

10·12 wpm sceee B ullde.
12 ·1 5 w pm L alls &. N u m bers
13 w p m Rando m CO de
13 wpm TPst Prepa,aTl on
13 wpm Ca, COd e
13· 15 w p m Speed B Ul lde,
15 - 17 wpm seeee au.ree
1 7· 19 wpm seeee RUllde,
20 wpm R .ando m Code

2 0 w p m Test P'ep ..... tlOn I
20 w p m Car Code

3 · 15 wpm ccee Re~"~w

12 ·21 wpm Code RI!~If'W •

~1B3!

#1)2 NOVICE CODE COURSE
6 cassette tapes make it

learn the c o d e fr o m sc ratch.

:"
# "
# 21
: Z2
# 2J
: N
# ": ,.
# n
# ,.
# "
# 30
# 31
: 33
#33
# 34
# '3
#' 0

~13 BRASS KEY & OSC . •

#15 PLASTIC KEY & OSC.

SINGLE CODE TAPES
$10 .95 eecn rnCluding sniPPIng

RADIO AMATEUI. ..: INC.
925 Sherwood Dr., Lake Bluff, IL 60044

Mon.-Fri. 8-4pm (312) 234-6600

I #04 21 ·DAY NOVICE • •• • . $22.95 I
•• ••I . I

I

.;t1Z EXTRA THEORY COURSE $32.95
4 t heo ry tapes and 1 iIIunrated I

t e xtboo k fo r E.xtra class theory.•
I
•
I
I
•
I

#07A 2·WEEK TECH • .••• $22.95
Th is Tech nic ian cou rse includes 2

lheo,y teoes and 1 illus t ra te d textbook.

GORDON WEST

RADIO SCHOOL

#10 COMPLETE EXTRA. ..• $62.95
4 theo ry tapes, 1 t e x t b o o k . an d 6

code lapes (13 10 22 w p m ) .

•

CIRCLE 3 1 ON RU.DER SERI/ ICE C"RD

~8B COMPLETE ADVANCED $62.95
This Advanced cou rse i n C lud~ 4

t heory taces, I Ie xtbook , " nd 6 cooe
teoes (13 10 22 w pm).

•

•

I #11 EXTRA CODE COURSE S32.95
6 t aoes 10' sPtffi d Duildrn g hom 13

to 22 w p m lor the E l<t ra code el< am .•
I
I
•
I
I
I
•
I

I
•
I Pfl«'f I n Cl ude

fnlpplng .. nandUng
IL ,..ide" \ f . 'lll (, .......
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ENGINEERING CONSULTING

HAMTRONICS. INC.

(215) 368-6611 . TL X: 846342.
FAX (215) 362-7956. Or ci rcle
Reader Service No. 207.

Added lront panel ind icators and
color-ceded LEOs indicate status
of major funct ions. Welded AF
partitions are part of the new com
pact chassi s, with Pem nuts seal
ing the covers for shielding.

For 2m and adjacent commer
cial band, a new 2SW AF output
optio n is available. If you need
even more power, you can add the
l00W PA. On UHF, crccse from
l OW with basic repeater or up to
6SW with add-on PAs. On 900
MHz, choose lOW basic repeater
or 40W with add-on PA.

The AEP-200 is $1295. Ha~
tronies, tnc., 65-FMoul Rd., Hi/ron
NY 14468-9535. Tel. (7 16) 392
9430IFAX 9420. Or circle Reader
Service Number 209.

Phillystran, United Ropeworks
(USA),lnc., 151Commerce Drive,
Montgomeryville PA 18936. Tel.

Hamtrcmcs' new AEP-200 re
pealer has everything their exist
ing repeaters have, plus a mi
c ro p rocesso r-cont ro lled COA ,
CWIO, autopatch , and OTMF de
cccerzconncner with over 45 func
t ions, inc luding built-in test ing
featu res. It's availabl e for 10m,
sm. zm. 220 MHz, 440 MHz, 902
MHz, and lor HF and UHF com
mercial bands.

Four PCBs have been com
bined into one module, with IC
sockets for easy service . Surface
mount capacitors reduce size and
enhance performance. Intercon
nections through the controller
board eliminate cable harnesses.
External cables are made with
push-on terminals Which plug di
rectly into the con troller board .

trouers. Used with the Ultra, the
"Packet Talker " is much more
powertur. allowing complete con
trol of the repeater. remote screen
tra nsfer of all active parameters,
voice message, and remote pro
gramming.

Model PKTA provides hardware
and software interfacing for the
C64 .lt sells for $190 . Engineering
ConSUlting, 583 Candlewood $1.,
Brea CA 92621 . Tel. (714) 671
2009. FAX (714) 255-9984. Or cir
cle Reader Service No. 206.

sig nals. No in sulators are re
quired for these electrically trans
parent guys, and they are immune
to corrosion, stretching, arcing,
zapping, snapping , and aging
problems.

Phillystran tower guys are pro
tected by an extruded olefin co
polymer jacket. To prevent dam
age by fire or vandals, Phillystran
recommends that you use short
lengthSof steel cable in the lower
pcrnc nof each guy.

For more details on Phillystrane
HPTG rope, tower preparation ,
and SOCKETFASr- BLUE, the
resin polting compound used to
term inate HPTG rope , contact

Engineering Consulting now
has the " Packet Talker," model
PKTA, lor the Commodore 64 and
compatibles. " Packet Talke,"
converts ASC II messages into
speech. You can store messages
for up to 300 users and retrieve
the m with Touc hTone co m
mands. and use the "Packet Talk
er" to link your TNC with any voice
repeater.

A similar option tortbe PK8 and
PK1 INCs is available for the Ul
Ira Com Shack 64 repealer con-

Phillystran'Snonmetallic , main
tenance-free tower guys eliminate
distortion caused by re-radiated

PHILLYSTRAN'

Un til your edttortal about
hlgh school ham clubs, I d idn' t
know we s tarted a h 1gh school
ham club In tough times tn
1972. Four of u s were a lread y
hams a n d we con vince d my
phys ics teacher to be our facul
ty adviso r . We s howed h ow
learning the code and theory
was fun . We provtded com mu
rucencne for school com peti
tions. The last time I ch ecked
the Callbook, our clu b censign.
WB4DDF , was s t ili listed. Em
phas ize h am r adio as fun , and
you wtu ge t positive results .

Steven Putma n N8ZR
Fairborn OH

Make it Fun

I per sonally feel that net
works based upon " th e world
w ide co m pu t er n etwork Ing
protocol" should be given eert
oue conside r ation If we are to
eve r crea te a global amateur
packet network .

Thomas A. Moulton W2VY
Clifton NJ

see the Packet Talk column by
Brian Lloyd WB6RQN tn this Is
s ue for cl&l'1f1catlon of mtsteea
111£ statements 1n the October
'89 packet 155U6...

L1ndaKA1 UKM

Is only a small porUon of X.25 .
The original authors of the
AX.25 protocol wanted to In
clude the full features of X .25
because in many countries
X .2 5 MUST be u sed for net
working .

"The major advantage o f
ROSE is that it 1.B ava.1lable from
RATS at ueue or no cost. " We
should no t evaluate network
ing solutions using cost as a
major consideration. 'rectuucer
merits of a solution m ight be
more Important,

It Is stated that the major
problem with VC-b a sed net
works is that "a disco n nec t
enywhere along the une breaks
the entire Unk to the destina 
tion ." One factor over looked 1.B
t h a t the VC method reduces
BBS message dupucetton great
ly . 'rtua te one orme reer ecven 
tagee of ROSE .

" ROSE ca n' t com m u nica te
w it h NET / ROM , N E T / ROM
can 't ... TexNet, a n d TexNet
can 't. .. ROSE , e tc." This Is
true only on the network le vel.
On the AX.25 level, they com
m unica te quite well . I n Ne w
Jersey , we fo r ward at lea s t
1000 messages each month be
tween ROSE and NET/ROM
ne tworks on the AX .25 level.

From the Hamshack
races, etc. Yes , It wlll n ot be
easy at f1rst, but now is t he urns
to really s ta r t searching for
them. especially with no-code
in progress . It we could get
them to put as m u ch energy in 
to ham radio as th ey do with
parties and fashion, then the
hobby will be carrted f rom gen
eratton to generation . The
young folks are who we rea.lly
need to shoot for, and the wa y
to be s uccess ful l.B to show them
h ow va.luable they rtlally are In
th1s world of ours.

Ke lly Howa r d N6 PNY
SaugusCA

Closer Look at
ROSE

LETTERS
•

I've heard. abou t your ca.ll for
youth In ham radio . I am an
eighteen-year-old General class
li cen s ee , and am very con
cer ned about the future of ham
rad io . Ham radio has been
arou nd since bercre World War
I , and Is still strong, but the old
gu ar-d s lo w ly cwmctee and
t here are n ot enough y oung
adul ts to carryon t he ham ra
dio tradition .

It' s everyone's responstbll1ty
to get y oung people involved be
fore n'a too late. We need to
show them there's m ere to life
than pemee o r who 's weartng
what . We need to o pe n their I wou ld l1ke to add ress some
eyes to the wonderful world of of the comments made about
ham r adIo . How? ROSE In the eructe " Am ateu r

Show them how s pecial they Packet Networktng" 1n the Oc

are. Show them that they can tober '89 Packet Is s u e . It Is
get o n a radio and t.a.lk to any- stated t hat, " Th e .. . p r otocol
one In the wo r ld . Get them In- u s e d ... Ie called AX .2 5 be 
volved in publlc service, such cause it is based o n the world·
as in events that demand com- wide computer networkIng
municeuona. Ilke parades , 10 k protocol X .25 ." AX.25 actually
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'Standard and
Computerized
Controllers

'Standard and
Computerized
Auto Patches

'Ouplexers

c:lElIIJ
Telex 499 0741 MELCO

---

Freq. _ Pow er _ _ Pre8mp _ DC Power RF

Model MHz Input Oulpul NF·d8 G.ln-dB + Vdc A Conn .

CWK1E232ONREADEA~ECARO

05500 50-" to 280 6 ts 13.6 42 UHF

" SOG 144·148 rc 400 6 is 13.6 " UHF

1452G 144·148 2' 400 .6 is 13.6 50 UHF

2252G 220-225 2' 250 7 " 13.6 se UHF

44500 420--45{) to '" t.t ta 13.6 as N

44' 20 420-450 2' ", t.t ta 13.6 se N

Models also available without GaAs FET preamp (delete G suffi . 00 model <II). All units
cover full amateur band - specify 10 MHz bandwidth !of 420-450 MHz ampli fier. Con
t inuous duly repeater amps also available.

Amplifier capabilities: 1()().200MHz, 225-400 MHz, 1·2 GHz, MIlitary(28V). Commercial.
ere. also available - ccnsutt factory.

SPEC IFICATIONS

WATTS
(144-148 MHz)

M anufacturers of Quality Communications ~q~i~ment

Hi Pro'E' EXPANDABLE REPEATER SYSTEM

MAGGIORE ELECTRONIC LAB.
West Chester, PA 19382 Phone (21 5) 436-6051

RF POWER AMPLIFIERS

NEWl

TE SYSTE MS
P.O. Box 25845
l os Angeles. CA 90025
1213j 418-0S91

'Repeaters
' Links
'Remote Base
' VHF,UHF
· Receivers
'Transmitters
'Antennas

TE
SYSTEMS

600 Westtown Rd.

TE
SYSTEMS

TE SYSTEMS new HPA Series of high power
ampl ifiers now available through select national
distributors.

All amplifiers are linear (all-mode), automatic
T/R switching, and incorporate optional GaAs
FET preamp. Amps are usable with a wide in
put drive level range. Thermal shutdown protec
tion and remote control capability included. All
units are designed to ICAS ratings and meet
FCC part 97 regu lations. Approx. size is 2.8 x
10 x 11.5" and weight is 8 Ibs.

Consult your loca l dealer or send directly for
further product information.

• A NEW CONCEPT IN REPEATER OESIGN. THE Hi Pro "E" IS AN EXPAN~BLE REPEATER WITH THE FOUOWlNG FEATURES: A BASIC REPEATER Wl-iICH WOUlD IN

CUJ[)E A CQIM'I.ETE RECEIVER. TRANSMlTTEA. COR. FHONT Plt.NEl CONTROLS AND INOICATOAS. LOCAl. SPEMER AND MlC.w:l< AND CAP!'Bl£ OF FUTURE

EXl'liViSlON AU HOUSED IN AN EXTREMELY RUGGED. ENClOSED. 19-1NCH fVrCl(; I,IQUNTABLE CABINET,

• THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OF! CAN BE AN AFTER--PlJRCHASE ADO ON THE ADO ONS ARE-4-llGHER POW'£R, 110rzz0 \lAC POWER

SUPf>l.Y. IDENTIFIER. AUlD I'l'TCH. OFI COMPUTER CONTROU.ERS. IN AOOITlON 10 THESE ADO ONS AN ADDITIONAl RECEIVER AND TRANSMITTER CAN BE

MOUNTED INTERNAlLY FOR USE AS CQNTAOlllNI(S. REMOrE BASE OR 0l.IAl BAND OPERATION. ETC,

• AN EXTENSION PANEL IS AVAIl.ABlE FOA LDCAI. MONfIOAING OF THE AEPEA~ AND OONTAiNS AU NECeSSARY METERING. STATUS lIGHTS AND INOlCATOAS All

ADO ONS ARE A\IAJl.A8lE FROM THE CClMF'ANY IHJ ARE COMI'lETE lNCl.UOlNG INSTRUCT1ONS.

WRITE OR CALL FOR OUR COMPLETE CATALOG



Uncle Wayne's Bookshelf
Aw right , a 'ready! NOW, the popular electronics and amateur radio books you've
been hounding poor old Uncle Wayne for are here! Now you can build up your
hamshack library with these soft-coverfavorites . . ,
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.... ,.. ",..ok >!k••", . .... I~II. "",. 10
"''''' ,nt~ "",n~ ,,,,-,,,,.,.,J. ofTelc
~. Data. T~Ie• . T~IetI P" , Fa<:
"mile ,~,.",,1. on """" "f tl>< TV
S..~ Ui,.,. <BVC" "".. 'pmcn, .
"""'IIf'>. " he", '" ' ufIC. ORIy bl. ...
<"",.i.. tl><"" """"" ..."",, ... ,be
....11, ..... plu. oil wh:arr",,,. 1.'4
POl"" SI'.$11

pallC'.

(lbSH • 19'90 p , aapor1 to
World Band Radio
., I",u__B 1f

.10-'"' 114.
V.... can ....c ,he Id .. y.",.
fong<r"I". " .", ' 11 Ihc latnt ....
'",n and Ii"", I"d,. the 19<10
lIu)~'-' Gu,de lind m".~. ' U

" If a . mgle bonk COIn ,hdller IhI!
"'''reolypc" r lhe ,Iuffy ....'icnli,t. Ihi,
i, lhe '''''' . .• - (Hlmil Fu~ Pu .t<

. • run ny . b .il li iIRl. b. ... dy
. Ru d e .. .... ill find Fey nm on

"1K,"","'''!y cnle rlaining .. ,
_ Th~ N~",' y",*~,

" Did "'''nl lh .nu J3:h li fe ",,,icong
Ihing, ,,"' hich didn'l quue fit in,,' ac·
c•.'pted dogma.·· - Nner Sily D,e.

73 Mar<<cinr 0<.1 '89

- ---- -----

" Surely You 're Joking,
Mr. Feynman!"

by Richard P. Feynman
18GOI • Great book. great price !
Paperback.

Olrol • T' .......lIter
Hunling : Radio Dlractio ..
Finding Sim plified
.,J"utM D. ,II_ U AIlII ' . 11<1
n-S. C.riff 14 B6l 71

B61"'F' 2~K ,1Iu",. S17.$11
():'iF..n • "'BC·. 01£1ecI.onk:.

b, F__JruobM·........
Uu-n ,~ too>..-. .... d ......mnic> ,>,

"""'p"'he"'''''' ..ell ,11.".a'.-.I
I,,,,. al ,I>< lundamtn,.I ..... r ....
" "Bi.e...... ~rrhCOl"_ SI2,5O
O'iS1'1 • Short_tv. Radio

l lslening with the hperto
/>1( ,,",, ' .. fJr_ ,

I );, ~.... ," f,,.. k"'g "'...'" ,n f'''N of
• •ad", ~,,,,, ">IC"'" ,n b,,,,
....n<h ..... "'....., TIocn In... .. .
SWl.c.,,.. DXer. andy,... <.n 1"'>1>
. My u~ """'" ht-Ip SU. $II
15SUn . Commun i<:allort.

Sat",lit.. 13n:f Edllon l
1>, f..", l .... H"",

Inc luJc, cllapc'" d.."..,h,.-
,,, ... bond p1.n,. t, 'P'_ ' ideo-

"r"""",,,. '<>l~""",,.1al .....Ui""'.
and ........,. S1.to

o:'iBI ' One Evening
ElIClronlca ProjI!c:Ia

~ CoI..K R. ( ,"'1 <1
Ric~ourf S. fi ...

Ih~ ,hoi can I>< ,."""mbkd in
• ""'1* """'" "",k""-'P.••01....
dc1r:cto,... ""Id·l-WClCl~p""'" hell.
• ".n,i,lor aU<J inamp 'r.... aoo 13
•• hcr>. Thi. i U')' tn unde. ·
........ .-njoy pidc "'comP<1-
,n. bo.", eI«'''''',e. pmj«"_
wilhJU'1 """ e",n,ng', "",..k.

SH ,5O

08WlI7 • W...t>er Salallil.
Han<t_

1>,0, . Ralph ":. T,,~~.m

Dro. T'Ua.. ""'" ,. n ncn ,hi, to....k
10 """" Mh ", per",...,<'d ...-....
....,~Ih.. ~ "..,,"" .I>J ,he ..,w_
cnm<f. " on , "",.'he, ..'dhle
.·'i.i', rcpre",nt, . un","" blend
.... '......"..roc-.pa..............." ...
"S. .....eml"ly. .nd .'1'''''''._
..<s. S I• .9"i

0'i1'67 . ....Iering Packet
Radio : Tht Han6a-on
Guide

6, fla w IKIf""" ''-4TH 'J
Packet raJ ... " lhe .....,"" ...
""'dl~ ,,' pand,. ""'" , .
,.....-nic..""". ..... "ncK 'or ,I><
oma'''u' .n, hU"",I. m."""ng
P. d e' RaJ ,,, will 1"" ~"u ,... ,Ilt
""'''''11 <dgc .,( thl> d ,. ital commII'

IIOC...._ ",.ulut""'. SI2.~

Un c le Wayne's Bookshelf O r de r Form

•

,

You may order by mail. telephone. fax. or our Bulletin Board . All payments are to be in US
funds. Please add $2.50 for shipping and handli ng for all orders . Allo..... 3 weeks for delivery .

• Basic Eltctrkllyl
Eltcttonic.

1>, R,>i>rn R. 'II4,..illr
In Ihl> l>a,i< eI~t1'":it~lelc.:tfUII..·'
,."ioc> , Ie""'-""'•. a mooJcftl pro-
I' ;,. -.lIU F"'<'N
,he molerial in" '"'li:ical.nd r"y
I,~u ndc",. nd ",.•~
Q!;f.(11 • Vo l. 1 in'fOdut..... the " .-
dmt ,10< Mr.ic..--cpo• .,( "leVll

fu "'mcak SII .51
O~E02 • Vol . 2 ( Hmo ,>, Cl DC
Ci rcu", W,,,-U Tho< ' ''u'or llu,l.l ,

on u., Mr.ic> It ~'>e> ......,Ied on- I;;;;;;;;::-;;;::;:::;;::::;;::__ 1
(',....... K ... on on "nd par.llel
"IfCOl''''' en....·.. , ,ndu,...""". c",
poei,.n.:c, 000 tr.n, f" m ",• ••:,"..

SIUlI

O'iE94 ' C..... eou.....n
Elaclronlc. Tachnology

b, f.oui, E. '-"' .ulJ,.
W,th a p'B.~n 1"'''''1 B' prn-
. .......... ,,,U',,,,I thl< ........
,<""toe.~".. ,he t- cleo.""·"~

. 00 ~I«,,,..,,:, ,n 0 "~p·b~-"<p.

ea'~ -K. , .."""""'nd .""'" ...
521.51

HO\Io' can IhI! ......>t1d•• Elc'-' DX Map C'OSl only S4 .00' Otwi ·
,...,ly. a ".,no." blul'kle....hich you , Iw... ld I-ilke ;ooh anlage nf
hef" ,.., .....c d i "" ,~"r it, Thi, IS lhe "nly ..." .Id map on hlad
.nd ...·hilc '" y" u can co l". in lhe COUn!. ic, a ' you ...n, l lhem!
Funhl!,. il ha-. alfTItN all or lhl! orr~i.al IARU 400 COlIntric,
on il. ...·hich noolhe. mapal any pn..-e ha., .-------------

Ol llOn • h lk To The World:
GItIing S" <1ed In AmBleu,
Radio .,J_. P. l Jou AjJ"

-.I ,'l_ A'~, .\' j 'lA·

Prt......... inl,......'"........ 1""'-..",.1
"I" "n " b•• ,n,n. a "'-,. ":~ hc<n~.

'>'U''''". taltc ,I>< m~>IC'~ ,.., "f
I<Chnoc'" and pro.:<durol "'f'CC', ....
""'" hoIlO. S I ~ .~

,

10A,l..t) bout Cubical
au.d nl.n....

b,Y " 'illi" ", (hT IU_~,u1

,!;tu"n C......" .....lI.X
1lac ..cw........... Quad ohogn.
'Io<-u<)-, '-"_-'_. upc.a1_.
:-;cw f«d .nd "","·hon. ,~""""

Ne," <la,. S'I.~'

10A,.l4t> · Slmpl<l , l o_-eosl
Wire A.. I n.. lor R.dio
Amlleu...

b.• M,illi" ", (m- " ·6.U f/
.\o C_ 14'lIX

AII~' Looo """II ·IIooIol ...·
len....': ""-'pcn.,,.c he."", " In'
.i"hlc" .n'cnn., fo, h..o, in
"""'Ih" h'ot;""" ~e" doI.o

SII.~

10A,).I.I · ThtRld;o .......I ....
"'''I...,...H__

by I+iJli. ... (hT 14'6."-4/1
.!;t...n C......." 141'.X

Y.gi I><am 'Io<-u<)-. com.IfUCI""'.

"pe'."un Wi .~ "".m,. SWII:
,'u 've' M. tc hinl .'~'l~m, A,
" mu"" fn, "" iuu , DXer,. S11 .:141

IOA.'42 • AIIA boui V."lcl.
A"lenn••

., 14'iII_ Orr M6.H / '
.\owIY C..... IU/.X

Hf.......~. k......", ",.. ",.1, 10
IhO m, .1) \, n'ulllt>.nd. "'''''1'••:1

~..ic-o', f..- ......II~: .""'....
''If:' """ "'I"'pn>cnI.......... '

SIO.Sf

10A,:I47 11 ...bout VHF
.......I ' Rodio

., 14'illialor (hT M 6.~M

1)\ p""",~"''' '''. VHF Yogi .00
~ "'-'aon,......·.'e" . nd ",-",
'I><}' wOO. OSCAR >alelh"", .nd_1O ..,.,,1'Icm SII .9!I

IhAN • V."iCSI Anl. n.. s
Handbool<. 2 nd edillon

~,...H, l ,n .\ ' PL
A, d ...."". R......nocd "'nh updolr:>.
'n<llkl ,n~.n a<ldcoourn " n .n,~n...
dc>i~n r". Ifill m."e"', AI"", lCed-
"'" a<IIl _h, >n ""n",al•.
lround dfR:b """".
1-"1 p;o~",. papcrt>ao. k.

INV I I • Tht a.IIc GUide to
VHF/\JHF Kam Rsdoo

., th. NlU. .\ ""
Thi, bo o" I"",idc, • f,,,, fa'" ,,,.
'm;llk'''''' K' Ii f,' .... ,II< 2.6 ond
I.!~ rnc>a _",....-It ",23. .H.
..... 1UCM W..5O

EO) • SoIid-S I• • P.oje<:ll
You CoIn Bu ild

by Rudall r. ( ;N<jl
~ J . " ·hal" .

•~ )'" >ean:1oed ". ctul.....,"'I'
_"II"" "".,..:t>. ......,..,"".,
'''g'''-'ll.nd ,~,IIf.II,delluuN 'n
,m. I. ,c ~"u, own .-re.II'e Ih' nk 
I? U.... ItI.. _ ...... wnn.ont""
III' $I• .se
<ROO ' RTTYTOCIIY

hy Ild l't '''N'''''' /(4Tl'fJ
Io<..,w aRl ,...I~ "p-Io-do~ RT-
V "'- ~"••~..:~. C"""" all
~..... , RITV -RTTl' aRl Hnme

'''''1'''1.''- mo..". "''''''''''~n"••
'TTv ~"idc ...' I"'Ni>ll<d, F"II~
1-"....... A, InlI>l f"" RTTl' f_,
~p"m M.se

l M'14 • GGTE MOf'f,e Tutor
"l'I'y Ji,l 1<..- IBM PC. XT . AT.

......,.__. Lram ,"" .......
__ M~ < Of ,~

." ••",1>1 1""". ( "".""" ...,11
kc y'", f" .n "-'g inner lh",u~ h <.
do.-,n.a,) ,,,,If.poad Ie........

.1Od.,d Of Fa.", ..onh onook.

,,,Jo 'f'C'"d- from I '" ewe' 1m
>rd, r ",,",,to SI9.~

'CJO · The Commodore
H.... 's Companion

,.., j .. GnoI>'1 A' H
,0 ""~C'or " ",ful ,n[,wn,.I;'''' ""
!e<tin, • {',""".""''''' «""pu'er

"'" lIMn ",",,-'k, w, '" 10 for.l
Wiled """ ,Ill< Com-

....".-~- k<l .''''''''Cl",", and 1::C:7:7:C:;;-:-O:::-O"''':'''''' rlriiif,~~o~~:JC[)-!~4[(~o,tiiiip~~~~~-~~~~:~:~:~:=~:~""C' S9.~

M221 ' us MiliUry
Comtnun;utions (P..t 1)

",.1, .."h US M,I,,"., ,.,"".......,.
"i,," I- h.n".!> un ,h"rl"""c,
"""" frcqooo"""'" ","" k,,,..ndn...-"'......f~ ... fu<'h<
,IoWn'''''. 1..- ADd Koma_lnol,

"and r...-,n,- (l,:can, .•oo ,,~ ..<
12 SO 5U . 9~

' '''221 • US Military
CommunICations (PM 21

',,,.,, US ("(la",,,"'d. ~AS "' .

"A P. fAA. I...,pI "f l'"""y. I'C'<J
,.1 Io""",enc) Mona, e ....,n'
_,e",). D,...." •• C""' ...... ,••
."". F("C. ,,,, ,,, . ,of Ju" ,,·~ . F",m
4 Ke 'n 'IOU KC, 79 1")1\".

$ U .9S

CODE TAPES

IIMnl • US M'"1..,
Commu nication. (P , " 3)

rh i, I"n e' ''''ple'e, the • ." "vc•• 11
rcquc,",~ 1,,,.,( US "-I ,ll '. ')" ~,.

«n. from 8Wl I.:e 10 !7.W4
cr- npo,,",' SI2 .~

Item II Titl e Q'y. Price Total

I,,
,
~

2.50

'-----' ,TOTAL

S hi pping I
I----j,

Tele phone : (603)525-4201

FAX: (603) 525-4423
D AE D MC O VISA O CheckiMone y Order

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

Name _

I.lTO~ ..(~.. U .'J!'
: .. "",_ Tho. " ,I>< be"nn,n,
'pc. ,.k,n. ~".. 'h,,,..~~ 'he
~h 1<",'''' 10 numllt-" . • rId fl<C

' , - 'a ' ~ punc'u.. i"n. wmplCi.
~"h pra.-tocr ~'~'I "~p nf lhe
••~ TIoc e..~ .,( ka,""'l! I"""
"nfid~BC~ e'~n '" ,he f.,n, uf
>c."

I

llTn •.""". " ..." k..•• 5.<.9"i 1 '
U + "pm_ C,Id,· g"'up, . g. ,n. Street _
" • "".k 1.\ + ,. pm ... y,,,,'11 I>< 'H2O .. ("....TaX........ S~ . 95 I
~all~ .c_ ,._}'"" >iI._n 1• • .. pm _ Co " " . , ..... ,on.: I
n f",.".,(" "..,ly-c~<'d ..... "._ 0 • • ). Ih chall~n.~ of c<KIe City State Zip _
«' ~..m,n~, "' ''n " .'" .. rid· " ,,·h.,', "lIten )'''' 'hI> far. '" I
n~ ~''" plo,n lon~u.,~ ",>dc at don't ~"'l ... ,,., A.. I". ,he em. TO TAL $
,nl~ Il P'" Vo•.-II nr.-.l ,"" dll.. h•.-~""" Wr ..nd Ihc ",ide I ----- - -
,,,,,, mo•• ,n 'B n,·~.cn.... lhe f.-..et~ 20 p'" I". like_·
.hee, poni, "n'.cr,.1 in m",t ,n. I~.d " ~ ' g h t. Bn ~".. , f"", I Ca,dll Expirat ion Date Bulletin Board: (603) 5 25-4438 I
c" "," ",in", Y" u ' " ""me when }'"u ,un Ynu ' lI ", ,,ndc,

~,t.,. '" don', ge' <Udc .h~ ~I;':" cuminr, ;., ",oo,n. >0 I Mail: 73 Magazine. Alln. Uncle Wayne, Forest Road, Hancock, NH 03449



Number 21 on yOUf FeedDeckcard

DIEAl lER DIRIECTORY
CALIFORNIA

Burbank
Free OSL Ca rds on orders OW' $100'1 ce
count p<i<;es on all amaleu, p<oducts. Open 1
da.... a¥·eek .Callou'(luIet;n Board A·TECH
ELECTRONICS, 10» Hollywood Way. Bur·
b.lnk CA!115M ; {' 1'1145-92'03, ('1'1146_
2291 FAX, (81') 14&-6146 "odem/BBS.

Sin Oligo
Ha rd to lind palls. surplus lleCIronica. sta...
datd ~"" ,_. Hlms. hobtIyosIs. n:lUSl 'oaI
p<o/ft$IonaII.-lrom nulS & bolls to '
dlOdftEleelronoo;aIy speakong , GaI_Iy'S
go! ill M-f' 9-S30Sal 9-S GATEWAY ELEC
TRONICS . 9222 Cha ..pe.kl Drlvl , Sin
DltIgo CA 92123; (&19) 219-6102.

COLORADO
Denver

Ha 'd 10 find parts , su'plus elect,onics, stan
dard line ilems. Hams. tIobbyfslS, Indus!,,,,I
p'o'-ionals-lrom nuts & bOIls to lase '
~.. Eleelron;eaIy speak"'ll . Gallway's
901 ~I M-F9-S311 511 9-5 GATEWAY ELEC·
TRONICS. 5115 N. Fe-de-ral Blvd. '12-B.
DenvMCO'0221; (303)4S1_5«4.

DELAWARE
NI.east..

FaoclOfY aul!>orlzed delle" Ylew. ICOM,
Ten-Tee. I<OK, Klrlwood . AEA. Kanlronics,
seeree. Funhne 01eccesscres. No sales t..
in O&lawa,a. One mi'" off 1-95 DELAWARE
A"ATE UR SUP PLY. 71 ....dow Road .
New enlle DE 19no; 1:J02) 32--.772• .

IDAHO
P....ton

Ross WB78VZ Ilas the Ia.-gesI stock 01 ama·

I..... gINf on the ImemoQUnlaln Wasl and tile
best p<iees. Ove' 9.000 11Im 'elated gea' In
stoc k. Can us 10' "an" \'00' ham n\l8ds lod ay
ROSSDISTRIBU TING ce.. 7& S. Stll. , Pre
I ton 10 13:2ti3; (20&1' 5.2-0830.

KANSAS
Welllnglon

We hlva ill ASTRON. BUTTERNUT. EN
COMM. HEATHKIT, GORDON WES T.
KANTRONICS. LASER COMPUTERS. MFJ .
RADIO SHACK. TEN.TEC. VALOR ANTEN
N-'5 & lnOIe Small town s.er'<JCe """1'1 dIS
count p'0C8S. DANOY5, 120N. Wishington,
Wellington , kS. 67152 , (311) 326_1314 .
CI.cle Reade' see-ee 263 lor more inlorma,-

MISSOURI
51. Lo uis

Ha'd to lind parts, su'pluS elect,onics, stan·
dard h.... items. Hams ,~ts. indusl"'"
prohtuIonal$-"'om nuts & bOlls to 1_
diodes . EIecI,onoealIy spelk'"9. G_ay's
go! II ! M-F II-S ,30 Sal , 9-S GATEWAY
ELECTRONICS, 1123 P.ge Blvd.. 51 Louis
MO 13130; (314 1427-6116.

NEW HAMPSHIRE...,
SeN"'g tl\e h.m community Wllh ne...- .nd
usOO e qulpm. nt. Wa slock a nd service mOSI
mljor lines' AEA. As t' on, BIW, Bencl\e',
Cushc"n. Husder. ICOM. Kenwood . KlU ,
Larsen . MFJ. M"i!98. Vobtople_: book$. ro
10l'$. table and oonneeto<s e- hof,o",

Mon._Sat 10·S. Thu'$CIay 10_7. Closed
Sun.lHohllays . RIVENOELL ELEC TRON.
ICS.' LondOflde rry Road . Derry NH 03038;

(603)0&34-5311.

NEW YORK
Jlmellown

WesIe ,n Ne...- yo,k's linll'Sl a ma te u, ' ld io
delle' lealu'ing ICOU- La ,."n -A EA
HarnTronics-Astron. N8* and used 11"'''. 8
.... to 5:30. Sal. and Sun. by ItCII)OIiltlf*>!
VHF CO ....UNICATIO NS , 210 Tilliny
Ave. , J l mes lown NY 14701, (116) 661
634S. Ci'cle Ae lde, Serv ice numbe ' 129 10,
mor<l Irtformahon.

Ill"""'"....
Manhatt.... ·s larIJIISland only t>arn and busi
ness RadIO S1or6. Fealu' ing MOTOROlA.
!COM. KENWOOD. YAESU. AEA. SONY,
BIAD, TEN·TEC, e tc , Full stOCk of ,adios anll
&CC&SSOf"S, Repai'lab on p'emises. Open 7
days U _F. 9-e30 pm ; Sal & Sun. 10---5 pm
We~ fOOildwdf BARRY ELECTRONICS.
512 BroIdw~ , N_ York NY 10012; (2121
125-1000. FAX (212)925-7001 .

NORTH CAROLINA
G..........

lOiIm. to 7p.m. C"-:f Monday !COM our
IlpflClIIIy-SaIes & Servloe. Atso CfO name a
le "'-I: Te...Tec , Yeesu. K.nwood, Bentl\ef,
Sangean, BloW, MFJ . AI inco, Comet , Sure,
C.llbooks, Ame c o . F'lnk N4AZM. Mi l
K~MX F&M ELECTRONICS, 352'0 Rock·
Ingham Road . Gr.....-o NC 21407; (9 I9)
299-3437.

OHIO
CoIumbul

Cent'a1 Ohio's 1vI-line ...1hortled dealer lor
Ke"tOOOd ,lCON. YI8SU. T....Tee.101o-TICh.
Jlpln RadIO, AEA. Cushe'lIlt, Hustler, and
BUlle,nut. Ne...- and used eqUlpmenl on d..
play and ope'at iona l in ou, 4000 sq IT , slore .
ll,ge SWL depallmenl, too UNIVERSAL
A"A TEUR RADIO , 1210 Aidl Drlu ,

R~noIIl_rg (CoIumbua) ott 430&1; (6141
166- 4211.

PENNSYlVANIA

,-
Authonled lactory tJaIeIand serviOe. KEN·
WOOO. ICOM. YAESU. leelurlng AMER·
ITRO N. BS W. MFJ . HYG AI N, KlM ,
CUSHCRAFT. HUSTlER. kANTRONICS ,
IlEA. VIBROPLEX. HEILCALLElOOk, AARL
PutllieallOns, and mud> _ . HA..TRON

ICS.INC.. 4033 B<ow,~.i'"Road ,T~
PI. 1iOo'7; (215) 357- 1400. FAX (215)3S5
&9511. SII.. Ordl ' 14100--.26·2820. Circll
Ruder ServIce 379 10' more inlo,mlt ion .

TEXAS
0.11q

In Oallas Sl~ 1!16O. Wa lealu'e kenwood.
ICOM, YMSU, AEA, BUlle rnut Rotm , a m' ,
18<l' publicahons, and a lull Ii.... of eccee
IIIfles. F8CIOfY aulhortzed kenwood Service
Cerner ELECTRONIC ctNTER, INC., 2109
Ross AVI•• Oallq n 75201; (2141 969
1936.

Hous to n
Harll to lInd partll , ",'plus eleclronics, Sla ...
<lard ..... 4_ Hams. hobbyists.. indUSl'ial
p<oIessoonab-l,om nutl & bOlls to laser
dfOde5.EItICIronoe8IIy speakong. GII_av'.
IJ01 It! M-F 9-S '30 SII . 9-5.GATEWAY
ELECTRON ICS , 889tl WIIl ps'k D'ivI ,
Houlton TX 71013; (113)918-6575.

Soulh_ Houlton
F".1ine 01E~~ and AcCIII>_. ...
house 5ef\I'ICf!I !Nlu''''lI ICOU and YAESU
N8* equlpl'flflr1t on dl$play tlnd opIfallon.I'
(713)879·7164; FAX (713) 119·9341. MIS
SIO N COMUU NICATIONS, 11903 1.1111·
Clodine. Suile 500, Houlton TX 71082. Clr
e'- Readsr Sef'I!ct, _ lor IIlOf'I inIormIIioft.

DEALERS; Your company name and message can contain up to 50 words for a.little as $420 yearly (pl'epald), or $210 lor .Ix months (prepaid). No mention
of mail-order business please, Direcl ory text and payment must reach ua 60 d8yaln advance 01publicltion. For example, advertising lor the April 'S9 issue

must be in ou r hands by F8bruary t at . Mall 10 73 Amateur Radio , eo. 278, Forest Road, Hartcock , NH 03449.
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aa 80 1-SCAN ... .. .. es • C.IISlgnCups . ..... BI
sse At. Communicltoons ea • CB Clly Interna lional . ", Adv~Gompuler Control zs '" CIIveland Ins!. oIEIact za
es AdY8nceod Eleclronoc AppIocatoons ". '" CoP. Dynamics "'" Aero Oala Syslems ea '" Commput.Corp. "" Aerospace Consulllf\{l , " ss CommunlC.IIOn Concepts, Inc, "er Atinco Eleclronica . ... . st- '" CommunlCltlOnS EI&cI'onic as

• Alhed ApplIance & Radio " rc Communelt""", $pooaaIls1 ,.
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Say you saw itin 73/

Call Sign Mugs
Your a mateur ra dio call Bign on a 10 os.
dis ti nctive, high quali ty, sto neware coffee
mug. Your choice of the ARRL Logo or the
QCWA logo on the flip side. Get one for
the shack and one for the work place.
Mugs are $8 .95 each, two for 15.95.
Differen t call s igns allowed. Names added
$1.00 er:tralcup. Price includes SIH for
the continental US and APO.

Excellent G ifts or C lub Awar ds!

NC n:si(\ents add S% salcs IU SllIlC logo choice

(2

o
000

IF YOU BUY, SELL
OR COLLECT OLD RADIOS, YOU NEED.•,

ANTIQUE RADIO CLASSIFIED
FREE SAMPLE COPY!

An tique Radio', Largest Monlhly Magazine
Articles - creeemecs •Ads for Parts & Services.
Also: Early TV, Ha m Equip., Books, Telegraph,

Art Deco, 40's & 50's Radios & mOfe._
FIlHI20-word Iff! each mOllth. Don't miss out!
6-Month : $11 . t-veer: $20 ($30 by l s I Class)

A.R.C., P.O. Box 802·E5, Carlisle, MA01 741
~ 271 ON READfIl SEIIVtCI: CARD

30th ANNUAL

TROPICAL HAMBOREE
AMATEUR RADIO & COMPUTER SHOW

FEBRUARY 3-4, 1990
YOUTH FAIR EXPO CENTER

• 200 + EXHIBIT BOOTHS. 1,000 INDOOR SWAP TABLES
• 300 CAMPSITES WITH HOOK·UPS • FREE PARKING 15,000 VEHICLES

• PROGRAMS & ACTIVITIES FOR EVERYONE

FRIDAY SPEClAL!!!
ATIORNEY C.L.E. SEMINAR

Conducted by ARRL Legal Strategy Committee

Registration, 55.00 Advance - 56.00 Door. Val id Both Days(Advance deadline Jan. 26)
Sw ap Tables, 520.00 each + Registration. Pow er, 51 0.00 per User

Campsites, 3 Days(Fri.• Sat., Sun.) 540.00 (Thurs. by Special A rrangement)
Headquarters Hotel. Miami A irport Hilton - 578.00 Single. Double
Alternate Hotel, Airport Lakes Holiday Inn - 5S5.OO Single, Double

WRITE TODAY
FOR DETAILED BROCHURE
& RESERVATION FORMS

Send to, Chairman, Evelyn Gauzens, W4WYR
2780 N.W. 3rd St., Miami, FL 33125

Tel., (305) 642-4139
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Can We Finally End Pileups?

Pileups are caused by poor OX
operating . We need to educate
OXpedition ops and ops in rare
countries on how to avoid pileups.
Pileups are like a shark-leeding
frenzy- they get started by a OX
op and then get out of hand, with
the OX-chasers losing all perspec
tive and reason.

How can a OX op with a weak
signal keep pileups from happen
ing? It's easy. I've OXpeditioned
from many rare countries and I've
learned how to keep the pileups
from happening . To brag just a bit
(as usual), I 've operated from
KP1 , 302, 306, 7PB, 70, 5W4 ,
5Z4 , KS6, KW6. KG6, KR6. 9M6,
9MB, 9N1 , YK1 , 005, HS, VA, EP,
F08, FKB, VU, HL, VS6 , 9V1 ,JY,
OH0, FPB, erc., so I'm not without
some experience at this.

My operating system, once I
hear the beginnings of a pileup, is
to explain my rules and go by
them rigidly. I explain that I 'm
going to stand by for about 30
seconds and write down just the
last leiter of any cens.t oon't want
anyone to send anything but the
last letter of their call-one letter.
I suggest they no t all transmit
immediately, but wait and space
out their calls-with no more than
two transmissions of Iheir last
le tter.

I then break in and ask each
letter I've heard to stand by while I
list everyone calling. I keep this up
until the frequency is silent. Then I
ask each letter I've heard to give
their call once and nothing more . I
confirm the can. give the report
and ask for my report. with abso
lutely no breakers. I then conlirm
my report, and without missing a
beat, ask for the next leiter's lull
call only. Once I've worked all the
letters I've listed , I give my aSL
inlormation , explain the rules
again and stand by to list more

veropec group reasoning powers.
If you hear more distant ops mess
ing things up, try reason first. If
that fails , see aboul gelting help in
their area. I'd love to list the clubs
in 73 which have formed garbage
cleanup squads so you'll be able
to get help when you run into per
sistent spoilers. Their local clubs
may have more success gelling
through to them.

The idea is to be polite but firm.
You want to get their cooperation,
not get them so mad they'll jam
your net until they die. If we man
age to make the papers with our
efforts, I'd prefer it be for picketing
his home rather than fire-bombing
his car.

eso on a repeater, breaking back
and forth , I ge t as irri tated as any
one else when someone comes
on and lectures me about the FCC
regulations on identifying. 11 he
broke in and asked for my call, I'd
have no problem. Few people are
comfortable with being told what
to do, but most of us will go that
extra mile if we're asked .

If someone uses bad language,
why not break in and ask him to
please be careful , that your grand
daughter Of friends are listening?
That may get more cooperation
than your reading him the requta
non against bad language, which
can easily turn the frequency blue
for quite some time.

Hunting jammers is real fun. It'll
give your club some first rate di
rection findi ng experience. You
can do fine with cars, but if you
have a member with a plane you'll
be able to home in on jammers in
minutes. I remember a Massachu
setts club which had a persistent
jammer. OFers discovered it to be
none other than the club president
trying to force unwanted hams oH
" his" repeater! Hi , Bob .

By working in club groups and
reporting repeat offenders at
meetings, you 'll have strength. II
you find some local hams who
can't be helped to improve the ir
ways, it's time for stronger mea
sures. This is where you need to
be creative. For instance, you
might consider a whole-club vis it
some evening to his house. Fitly
or so hams knocking on the door
might make an impression on
even the most sour type 01 ham.

Now and then I get nasty letters
about my editorials. I wetcome
ideas and facts, but not nastiness.
When I get leiters like that I leel
sorry for the ham's family-they
have to live with him every day . No
nice person suddenly is nasty in a
leiter-that takes someone with
mental problems. It's just the
same on the air.

We do have some serious
sickos in our hobby, Contrary to
the popular myth, the code test
has been a total failu re in keeping
out undesirables. I'm not yet com
pletely convinced that it's the
code which makes hams crazy,
but I have noticed an otherwise
unexplainable correla tion be
tween class of license and the
number 01 loose marbles ralliing
around in many heads.

Once your club garbage clean
up committee has had success on
your local repeaters, it's time to
tackle low band crazies . First look
lor nearby hams who are screwmq
up. and apply your now well-de-

nuily since they seem to be
all mouth and no ears.

We need some so rl of
Band Police system. Unfor
tunately, a1l100 otlen the po
lice become as much a part
of the problem as the solu
tion. We have only to watch
the police in Chile beating
people to death-the armyl
police in Israel shooting cna
d ren-the army/police in
China shooting thousands of
children-the death squads
in Central and South Amen.
ca "disappearing " thou
sands of troublesome peo
ple-to see whe re police
action can go wrong .

What about our "police, "
the FCC? Every tew days I
get copies of complai nts filed
with me FCC citing well-doc
umenled intentional ham in
terference cases . Some
groups , frustrated by the
FCC disinterest, have start
ed peppering their congress
men with complaints. untcr-
tunatety. these complaints

are far more destructive to the tu
ture of amateur radio than the per
verse actions which are causing
them, Bureaucrats tend to shoot
the whistleblowers-kill the mes
senger,

Well, if I'm not suggeshng our
forming vigilante parties to string
'em up, nor our turning to what we
perceive as our authorities for
help, where can we turn? We do
have an almost completely un
u sed st reng th -a p owerfu l
strength. If we use this strength, I
believe we can clean up our bands
in a surprisingly short time. This
strength lies in our thousands of
ham clubs. It lies in our working
cooperatively to clean up the
mess. Remember, we outnumber
the bad guys a hundred to one-d
we cooperate.

By organizing ou r defe nse
against the garbage on our bands
-against the ham terrorists who
are ruining amateur radio for the
rest of us- we can, if we work
smart, get them to cooperate.

This starts at home. At the next
club meeting , form a garbage
cleanup committee whose pur
pose is to tackle local repeater
problems, The com mittee will be
looking for jammers, offensive
language and other inconsiderate
activities. Gelling the hams who
are making the mess to clean up
their act requires both tac t and
firmness. If you come on as oHi
cious and unreasonable, YOU'll
sti r up a worse hornets ' nest.

When I' m in the middle of a

living in caves, came up with a
wonderful no-code license sever
al years ago. II 's incredibly like the
ARR L proposal. It also has attract
ed less than 100 takers so far .
Talk about a bomb. We cou ldn 't
pick a worse model to emulate if
we had even the slightest interest
in actually solving our problem.
No, this debacle had to be
planned- it's too dumb to be an
accident.

WA3YQY. Carlos Opus t. the Scourge of
Eddyville (NY), has cleaned his area of
jammers, breaker-breakers, tail-enders,
and long-winded wimp old-timers with
nothing whatever of interest to talk
about

Never Say Die
continued from p. 4

Three Steps to Winning

Yes, I believe amateur radio
can be saved. I believe it's possi
ble for us to (1)clean up our bands
so any thinking newcomer will not
compare us unfavorably with CB;
(2) actually have many interesting
conversations over the air, not on
ly locally, but even in ternationally;
(3) attract youngsters to our hobby
on the basis that it's fun.

II doesn't take much listening to
discover that we have some seri
ous people prob lem s in our
bands. Hams like K1MAN need to
have the concept of others' rights
explained to them. KV4FZ needs
to understand the ramifications of
his actions and how severely he is
damaging our hobby. I si ngled
those two cot because I have a
stack of recent complaints about
them , There a re hundreds 01
hams who are lousing up our nets,
repeaters, traNic handling and so
on. Many of these are not going to
be easily convinced to stop mess
ing up our bands. Many are going
to be major challenges to our inge-
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of a restaurant guide book.
Maybe Ihey know some well

known people? Have you ever
asked 'em? No one has ever
asked me-and I've known a few .
I also have some great stories I
can tell about 'em. Ask me abou t
Ametia Earhart. about aviation pi
oneer Frank Hawkes. Steve Jobs,
King Hussein.

One way to help us get more
interesting contacts is to have
nets set up for discussing speci fic
interests. Special Interest Group
Nets (SIGNs). I occasionally call
into the submariners net , the ex
GE employees net and the Mensa
net . If there were nets devoted to
cosmology. UFOs, new ham tech
nologies, Gaia, the greenhouse
problem, educational technolo
gies. etc.• I'd be on me air much
more .

If you've got a good signal and
are willing to sponsor a net . find a
frequency and time which won't
get others all upset and get it start
ed. Let me know the time/daylfre
quency and I'll publ ish it in 73 so
you ' lI have the whole country from
which to draw.

The slow scanners shou ld have
a net frequency-not for sending
pictures. but for discussing new
circuits . new equipment and late
developments. OSCAR ops have
such a net. Every ham special in
terest should organize nets as
meeling places. I remember run
ning into a doctor net . airport man
ager ret. ham flyer net . Westing
house employees nel-so where
are the skier and skin diver nets?

Talk to me about books. music.
places you've traveled. your other
hobbies-talk to me! But please
don'lleli me what rig you bought
or what antenna you've got up
there. Please! I don' t rea lly even
want to know my signal report 
more than you're hearing me fine
or. more probably, with some Gifti
cutty .1 hate getting a 5-9 and then
finding that aboul2% of my trans
missions h ave ac tually been
heard . I also hale finding that the
only reason someone has called
me is because they " need New
Hampshire ." For what?

I have th is strange concept of
amateur radio-that it's best used
lor communications. I'm not sure
whal the driving force is behind
someone having to work every
country in the world. I could see
wanting 10 talk. wilh every country.
but len-second contacts just 10 gel
a SL cards? Thai 's crazy!

Okay. okay. I know I jusl gol
through explaining how to make
last , stupid contacts. Well. I can 't
change Ihe world in a day. And.

Making Contacts
More Interesting

ThOugh I've written about this
before, I haven't yet noticed any
signs thai anyone has been pay
ing attention. Yes. it's difficuh to
make cont act w it h someone
you've never talked with before
and try 10 develop interesting con
versations . II's easier 10 mindless
ly babble about your rig , antenna
and weather. none of which is of
any more interest 10 him than is
his station to you .

The up side of our having very
few young hams is that most 01
you can read. The question aris
es. if you can read, are you actual
ly read ing? Let 's be rotten about
this-when is the last time you
read a book? Any kind of book?
I'm having some interesting non
ham books included in the Uncle
Wayne's accksr co. just in case
you want to give read ing a try .

I look at it this way. If an old coot
like me can publish 73, put out a
major mus ic magazine (CD Re
view), and a handful of other
smaller publicalions, run a record
company, a mail order music com
pany, etc .• and also manage to
read a big stack of magazines
plus a couple books a month. why
can't you? I'm not superhuman, I
just spend my time carefully.

I also watch TV, see most of the
better movies, get to concerts. go
on skiing and diving trips, get to
business conferences and ham
tests. but that doesn't keep me
from reading. So, when you con
tact me on the air-and yes, I even
get on the air-I'll be delighted to
talk with you about almost any
thing . If I know about it. fine. 11 1
don't. I want 10.

I can 't remember anyone ever
ask ing me what l've read recently.
1often ask. 1can't remember any
one in the last SO years asking me
first what I do.

You know, if you just sta rted
asking the chaps you talk with
what restaurants in their area
t h e y recomm e n d a nd wh y ,
yo u 'd soon have the makings

letters. In this way I'm able to gel
right down to the ORP, weak OX
and mobi le staucns with no pile
ups. no OX crush and no panicky
OXers wondering how soon the
band will change. I don't even
need a slrong signal to make it
woo<.

When someone with poor oper
ating manners insists on botching
things up. I explain that if he keeps
it up. no OSlo

We can cure all our miseries if
we cooperate and persist.
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aSL OF THE MONTH
To enter your OSL, mail it in an envelope to 73, WGE Center, Forest
Road . Hancock NH 03449, Attn : OSL of the Month. Winners receive a
one-year subscription (or extension] to 73. Entries not in envelopes
cannot be accepted.
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yes, I even encourage this sort
of madness with my OX Dynasty
award . You can' t imagine how
much I hate myself for that . Talk
about being my own worst enemy!
But when I saw the blundering
mess DXCC has become, it just
seemed to me that, no matter
how dumb the premise, someone
ought to do it better. So I started
the OX Dynasty, which has 400
countr ies-all legitimate coun
tries. That's how many the official
IARU member societies accept
as countries-and who knows
better what is or is not a country
than the IARU official amateur ra
dio societies? This keeps me out
of the country decision hassle and
all those weird rationalizations
wh ich have hamstrung (sorry)
theARRL.

Thus, on the one hand I have an
award available for hams who are
unable to prevent themselves
from being stupid- and on the
other I'm saying don't ruin our
hobby by going for these operat
ing awards. You're going to have
enough to answer for when you
get your " silent key" award with
out having to lind out how much
you've aggravaled hundreds of
hams with your 10 kilowatt rock
crusher when they replay " this
was your life." If YOU'd read some
books, you'd know what I'm talk
ing about.

Step Three

l et's fantasize that we've re
condit ioned the jammers and
made them honored members of
our ham society. That 's step one.
Next we've managed to get a rea
sonable number of hams to actu
ally talk about interesting things
on the air. Step two. That still

leaves step three , gelting new
comers. At least by now we'll have
a hobby of which we can be proud
- something we can feel good
about to sell . By the time we gel 10
step three, it'll be easy to attract
new hams. When we're ready we
can tackle this hurdle . We're not
ready yet .

Now, The Clubs

While there is no doubt in my
mind that there are some really
progressive ham clubs hidden
around the country, the sad fact is
Ihat a high percentage are disas
ters. I mentioned addressing one
recently where I was one of the
youngest people present .

I wish I had the space in 73 to
publish the endless letters I get
lrom younger hams tell ing me
about their terrible experiences in
trying to get help from a local ham
club. Maybe I can get these onto
the 73 BBS so you can see some
of the mail I get and perhaps de
velop a better understanding of
our root problems.

I pointed out that the FCC
should not be perceived as a
strength upon which we can lean.
I don't think they hate amateur ra
dio, they [ust don 't want to be
both ered . Amateur radio has
been a royal pain in the butt lor
them for years, with lillIe on the up
side.

Well then , we certainly can de
pend on the ARRL , right? Trying
to d iscuss the ARRL even han
dledly is about as fruitful as trying
to discuss agnosticism at a Bap
tist revival meeting, so I' ll leave
you with your bel iefs and not up
set you with facts. I will say that il
is my considered opinion that any
bel ief that the ARRL is going to be
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helpful in solving our problems is
more fantasy than reality.

Okay, if we can't depend on the
FCC Of the ARRL to save us, cer
tainly the ham industry, which is
tetany dependent on ham sales,
will do it, right? Wrong.

The only st rength we realty
have to work with is our ham
clubs. We do have a few or these
which are being intelligently guid
ed-which are going all out to at
tract youngsters to our hobby
which are taking an interest in
trying to rebuild our hobby. Alas,
we have an awful lot of clubs, run
by old men, which are doing all
they can to keep kids out.

What I suggest you do is this:
Take the time and interest to find
out when your local ham clubs
meet. Go to the meetings. See how
they are running. Are the meetings
interesting or are they dominated
wi th " bu siness" d iscussions
which make them dreadful bores?
Do they have exciting speakers?

Speakers . Let me discuss
speakers. You'll be able to get
some really interesting speakers if
you try. But if you treat them the
way I've been treated they' ll quick
ly stop addressing ham clubs .

When you are able to attract a
good speaker make sure that you
do something special about it. Get
notices in the newspapers and on
local radio stations to attract an
audience. Talk it up wi th an
nouncements on local repeaters.

Have a pre-meeting dinner to
get the speaker together with a
few selected interesting c lub
members . Th is wi ll help the
speaker know what the audience
will be most interested in hearing
about.

At the meeting immediately in
troduce the speaker and let the
speaking commence. No " short"
business meeting . No yearly elec
tions. If you absolutely can't pre
vent yourself from these destruc
tive activit ies, at Ieasl leave them
lor after the speaker has gone.

Give the speaker plenty of time
to lalk and answer questions.
Then have the coffee & dough
nuts, with a further informal talk
session. Thank the speaker and
give him or her some memento of
the occasion.

A good friend of mine, a top
ham speaker, won 't talk to a club
unless he gets $1 ,000 up trent .
It isn 't that he needs the money,
it's just that this is what he lound
it takes before a club will lake
him seriously enough 10 pay him
some respect I tried thai and,
sure enough, I found I gol a lot
more re spect when I charged

$1,000 than when I speak for free.
I remember being invited 10 ad·

dress a ham club near Boston .
They neglected to tell me how to
f ind the meeting place-just
check in on the repeater for direc
tions . So I drove to the town and
caned in. No one on the repeater
knew where the meeting was. I
persisted and f inally someone
came on who was able to give me
directions. When I got to the meet
ing, they were bUSy with Field Day
preparations, so it was after 10
p.m., when everyone was t ired
and ready to go home, before
there was time fOf me to talk. No, I
don't speak to many clubs these
days.

If you take the time to infiltrate
your local clubs you'll be in a posi
tion 10 improve the meetings. Any
one who speaks up at club meet
ings is qUickly made the cl ub
president. Get yourself in a posi
tion to make sure the club goes
alter youngsters and then gets
' em li censed . Make sure the
meetings are fun lor everyone.
Get a garbage committee going to
help clean up our bands. Club
meetings are show biz, so they
have to be planned.

PlanS

let's indulge in the unlikety fan
tasy that my plan for you to get
your local ham club to form a
Garbage Commillee to clean up
our bands has fallen on the usual
deal ears . The " lillie old ladies"
who are running the club don't
think the club should " get in
volved" with anything as contro
versial as that.

I go out on a limb every month
for you in my editoria ls and what
do I get in return? I get timid,
pukey, mewling letters saying
yes, golly, I sure agree with you,
but lor heaven's sake, whatever
you do, don 't print my name or
call. Spineless, wishy-washy, gut
less namby-pambies. That isn't
the spirit that made America
great, that 's the spirit that has
helped us collapse into last place
in the developed world in educa
tion and to lose our electronics in
dust ries to Japan.

Of course, if you don't read any
thing but ham magaz ines , and are
thus a certified ignoramus, I can
understand why you 're lerrified
of expressi ng an opinion. I can al
so see why you might go into a
quaking pan ic at the idea that the
ARAL might sense some slight
defec tion on your part. So me
hams seem fearful that if even a
hint that they are not absolutely
del ighted with every aspect of The
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be sure you don 't jam or make
more of a mess of things.

The normal reaction by the bu l
lies who are messing up our
bands is to launch into a long in
sulling diatribe . This is designed
to make you mad and retal iate.
This is what n's all aboul lor this
brain-damaged would-be CBer.
I've found the best way to handle
this is to immediately tune off the
frequency when the hate starts
and look up the band lor oiner
mental retards to discourage.

Of course, if you have a clean
up group working with you via a
repeater, you can drive the bully
nuts with different voices asking
him to " give me a break...1his is
W2NSD ."

l et me know how this works
out lor you. If we don't have suc
cess with Plan A or Plan B, we
may have 10 go to Plan C, which
in volves D ick Bash -remem
ber him? I've heard he's now
selling AK-47s. Nothing changes.

If you 're panicky that I might
print your call in 73, don't let that
stop you Irom Writ ing ; just let me
know and I' ll keep it sec ret
although we are ta lking about
starting a ham whistleblower relo
calion program. I expect to get
some interesting stories of your

-,
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asking some idiot who has been
using bad language or jamming a
net or a repeater to shape up
won 't get much heed , but if every
73 reader makes it his or her bust
ness to spend even ten minutes a
day helping to clean up our bands,

us good guys will be able 10 rout
the baddies. A chap who misuses
our bands may not pay any etten
non to one bleat of ind ignation,
but il lifty voices, all claiming to be
W2NSD, get after him, perhaps
the message will eventually get
across.

Notice that I 've asked you to say
" please." You 're asking him to
shape up, not te lling him. It's
much more d ifficult to ignore
someone asking you than some
one ordering you to do something .
When I'm in control of your station

SOURCE FOR ALL YOUR COMMUNICATION
BATIERY REPLACEMENT NEEDS.

my station, you're permitted to
use my call as long as I have
" control," right? You can only
sign my W2NSD calttetters with in
the limitations of your license or
mine, so if you 've an Extra Class
license you can only operate in

" Talk to me about books,
music, places you've traveled, your

other hobbies-talk to me! But please
don 't tell me what rig you bought or
what antenna you 've got up there. "

th e Advanced Class bands . If
you're a Tech, you can only oper
ate in the Tech bands, even us ing
my call.

Now here's what you do. When
you hear someone making a mess
of things on the air, break in and
say , " Please ...please...give me a
break!...this is W2NSD." II you
say exactly that, as I've asked ,
then obviously f am in control of
your station. II you say anything
else, you 're in control and you' ll
have to use your own call.

One voice in th e wi lderness
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League is det ected , the local
SCMs and their dreaded right
wing "death squads" will kidnap
and torture them.

Now, while this maypossibly be
happening in some isolated areas
where there are overly zealous
SCMs, I don', see where this can
honestly be a serious concern for
most hams .

But, if you 're too much of a
mnquetcest to go on the air and
help bring rea son and order 10 our
ham bands USing your own call-If
you find youself going into a blue
funk at the mere thought of stand
ing up for what you know darned
well is right-I have a solution . I
have a way for you to be daring
for you to ten off (sort Of) the
cretrns who are lousing up our
bands without ever letting them
know who you are. I have a way
you can blame the whole thing on
me, So, even if you are a uuy-uv
ereo. veuow-oemeo. sescenua
drinking coward, you 'll st ill be
able 10 lend a hand in cleaning up
the mess on our bands you've al
lowed to grow into a monster. It's
time to sto p turn ing th e other
cheek. It's time for you 10 take a
stand , no matter how weak.

Okay, here's a way we can work
it. As you know, when you operate

CIRCLE 191 ON REAO(R SERIIlC( CARD
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EASTERN UNITED STATES TO:

fiendish smile as I taunt them al
most beyond endurance. Nothing
will force me to give them that
treasured number. Yes, I real ize
that I may occasionally push some
Extra Class hams over the edge.
They deserve it.

I had a letter from an W4's XYl
saying her husband has been un
able 10 make another contact, The
unfilled box in his 109 had brought
him to a sudden halt in his ham
ming , so he'd started helping her
with the housework and please,
please send him his report so she
coul d g el him bac k into t he
hamshack and out Irom under
loot.

Figuring that I'd done hamdom
a big favor and that it was better
tor his wife to suffer than hun
dreds of hams, I refused. I knew
I'd get no thanks lrom any of you
for this public service, but il was
still worth it.

So go you forth and do likewise.
Don 't expect any thanks. All you 'll
gel lor you r trouble is abuse, but
when you finally win that last big
honor , your AARl Silent Key
Award (many hams are dying to
get it), then's when you'll get your
reward. If I'm not there already,
have patience, I'll be along and
pin an ectoplasmic medal on your
sheet. Then we'll go down on
20m, call COOX , sign very rare
calls with weak signals and not
come back to the OXers. III

lure instruments used to beat
"rotten QRM ers" into either com
pl iance or si lent keys) will not
change you r lirm principles.

Would you like to really drive
some tho roughly rutted hams ab
so lu tely crazy? Have you ever
tried nOl giving them a numbered
signal report? You see, there's
this column in the ir 109 for a signal
repo rt. " Armchair copy " or
" You're coming in pretty good"
isn 't there. They need a number.
I've had some hams plead , re
duced 10 tears, for their signal re
port.

You 've never seen a tougher
sonolagun than me. I tell 'em, if
they absolutely must put a signal
report in their 109, why go ahead
and make one up. No, they've got
to hear it f rom me, oth erwise
it's cheating . I smi le a wicked,

into your contacts . I have a short
cut for you. Mar1l. you, this is prob
ably going to be one of the most
diff icult things you 've ever done in
amateur radio-worse even than
tha i stupid 1920's code req uire
ment which drove you bananas
when you decided to ge t your
ticket.

I'm asking you righ t here and
now to take a pledge-to sign an
oath-make a pact with me.l want
you to go to your hamshack right
now, draw a line under the last
contact in your log and write this :

" I hereby swear thai never
again, as long as I live, will i ever
divu lge over the air the manulac
lurer, model number or any other
information about any equipment
I'm presently using, plan to use in
the future or have used in the past.
Further, that includes every as
pect of my antenna system, home
made or bought. I also agree that I
will not, under any circumstances,
discuss today's weather, either
he re or anywh ere else in the
world, in anything less than a de
clared national emergency." Now
sign that pledge and start your
first day as an evangelical spread
er ot the gospel of Belter Ham
ming oIf anyone pressures you to
break your pledged word , just tell
'em you 've signed the " W2NSD
pledge" and that wild horses,
Wouff Hongs or even Aettysnitch
es (infamous old ham ARRltor-

Never Say Die

" Hunt ing jammers is real fun.
It'll give your club some first rate di

rection finding experience. "

successes- and your failures.
The only way we're ever going to

clean up ourbands iswith your help.
Perhaps you noticed that when

you use my call you 're going to be
nice, not mean. We have more
meanness than we need on our
bands right now, so kill these rot
ten scoundrels with niceness.
These guys are experts at getting
you r goat. You 'll absolutely ruin
their day if you are unflappable .

This shouldn't stop you from pit
tying their family and friends. who
have to put up with them during
the few hours a day when they are
not spoiling our bands for us.

Plan 8 , Part II

II you find it heavy going when
you try to inject some intelligence
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Jim Gray W1XU
likely to be open at the same time (0

the same location.

DXlng

Grayline propagation, at dawn or
dusk along the path of the termina
tor, may be especially good on all
bands from 40 through 10. Keep an
ear tuned (0 WWV at 18 minutes pasl
the hour l or current propagation
conditions.

Good DXi DJ

December days are Ihe shOrtest of
the year, so expect the higher fre
quency HF bands, 2G-10m, to close
at dark Of late afternoon. Occasion
ally, on very good days, you will l ind
them open long after dar1l..

Solar activity is higher than it has
been in 10 years, and you
can expect some sudden
iono spheric disturbances
brought on by solar flares
and other events on Old Sol.
As shown in the daily fore
cast calendar, on days with a
P, F or G, expect Poor, Fair,
or Good conditions, respec
tively. Allow lor an error 01 a
day or two in either direction.

Reading the Chart

When a given band is open
to a place on Earth at a
specific lime as indicated on
the chart, look a bil earlier ,
just tor tun . On some days,
theseopenings may not exist
at all, so try a lower band. In
many cases, you'll be pleas
antly surprised to find tne
next higher band open as
well. For the WARe bands,
you 'll t ind propagati on
sharing some of the cnerec
tensucs ot the next higher
and next lower adjacent ham
bands.

An • means to try me next
higher band. (1) means an
opening may be rare , but
possible on " good" days (G).
When 2OJ4Om or 4OfSOm are
indicated, both bands are

Jim Gray WIXU
POBox 1079
PaysonAZ85541

December Forecast
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WITH TEC·200 FILM
JUST 3 EASY STEPS:

e Copy circui t pattern o n TEC·200 film
using any pla in paper copier

• Iron film on to copper dad board
• Peel off film and etch

convenient 8~ x 11 size
With Complete Instructions

SATJ$FACTION ~RAlYTEED
5 5h«U for $3.95 JOSheet., only $5.95
IIdd $ / .2 ' posMge NY R~s, IIdd "'~Slllk

The MEADOWLAKE Corp.
Dept. 1\. P.O. Box 497

Northport. Ne... YorK 11768

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

MISSION CONSULTINe. INC.
MISSION COMMUNICATIONS
11903 AI.er·CIod,ne S,,' le sao

HOUSTON, TEXAS 17082~'5~

The Send for our FREE cataloa;.
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MAL B&B INSTAtJMENTS, BARKER &WIlLIAMSON, BENCliER.
BOMAR, BUTTERNUT, BEE. CUS~CRAFT , COM'-lUNICATION
SPECIALISTS. CRB RESEARCH, DAIWA. DIAMOND, HENRY.
IfJSTLER. HAloI RADIO. lNTL CIIYSTAI., lNTL WIRWG • CABLE.
I<ANTflONICS. KACHlNA. KENPAO KOK. KUWR\GE. LtmR.
LAASON, WOEllLE w.,qK. '-1FJ. NEUTECH. NCG. NYE. PERIPHEX.
OST, RF INDUSTRI ES. RADIO PUBLICATIONS, RADIO AM
CAlLBOOK,SAMSON. SPJ.flO. Sl,lIlEY ANTENNA. WHEC. SVN
TEtTl..ES, I'JIMG STMIDAAD. TAD.TEN-TEC.VALOR.IJtCTOR,
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P.O. Box 900
216/682-7015

CIACLI 241 ON RUDER SERVICE C4 AO

a
$19.95 TO ORDER

-CALL-
M<2dia (718) 983-1416

M nnto rs P .O. Box 131646
~ STATEN ISLANDri7I In<. ·

V""oI N.V. 10313-0006

MAKE LEARNING FUN
with the CODEKEY 1000
Code Practice Oscillator

~paetand Easy to carry
-Qperates on 9Vbattery

included
-Adjustable Volume
-Durable Metal case
-Variable Sidelone

Will-Burt Company
Orrville. OH 44667

• Extended heights to 50 feet
• No gu ylines
• Normally ret racted to conceal

ante nnas fro m view o r high winds
• Extended or retracted in two

minutes

• Opera ted by compressed air 
30 psi

• Compact lowered height for
scrvicmg antennas

• 120-lh. no mina l payload
capacity/ lf) square feet

• 7\ 0 concrete foundation required
• Qual ity design and rugged

construct ion of 6063-T6 anod ized
aluminum with stainless steel
fasteners

CIACLI 15 ON RUDER SERVICE UAO

WILL-BURT

TELESCOPING ANTENNA MASTS

THE QSL BOOK!
Extending a 69 yea, tradition, we b ring YOU
three new CallbaokS for 1990 with more
futures th,n ever before.

The 19 9 0 North American ceueoo« lists the
ceus, names, and add ress tnto rmat to n lor
over 500 ,000 licensed ra dio am ateurs In all
counl rles o f N o rt h America , Itom Panama
t o Canada including G'&enland. B ermud a .
and the Caribbean islandS pluS HawaII .nd
the U.S. possessions.

The new 1990 tntemanonat Cllilbook tlsts
500,000 licensed ' aore amateurs in t tre
countri es ou ts ide NOrln Amence. I t covers
South AmerlClI, Europe, Africa, Asia. a nd
the Pacific area (ellclusive 01 HawaII and the
U.S. possenionsl.
T he 1990 Call bOOk Supplement witt be pUb
lished June I , 19 9 0 , with tnousands of new
nceeses , address changes. an d call sign
changes received over the p reced ing six
months. This single Supplement will uoce te
b o t h the North American and Internallonal
ClllbOOks.

E Yery eeu ... amateur oeees the Callbook!
Fully updated and loaded w ith ex t ra
f ea t ures. the new 19 90 CallboOks w i ll be
pUblished December I, 1989. O rder now f or
ear l y delivery when these la test ceuecc« are
available. see your dealer or order directly
from the PUblisher.

illin o is resi den ts lliease add 6'11% t ax .
All payments mUS I be in U .S. f unds.

"''' 'MAT'UR IIb k- ca DO INC.h · Delli . Q

~ 925 Sherwood Or .• Bo x 2 41
La k e B luff. IL6004 4, USA

DNorth American ceneec«
i n cl. shilllling within USA $3 1.00
i n c l. shillPing to fore ign countries 31.0 0

o International Call bOOk
incl. shiPPing within USA $33.00
incl. shiPPing to foreign countries 39.00

o callbaok SUllPlement. llubl iShed June 1st
incl. shillplng within USA $ 13.00
incl. shi llPlng to foreIgn countries 1 4 .00

SPECIAL OFFER
o Both N.A. & International ceuecoes

Incl. shiPPing within USA $61.00
incl. shiplling to foreign countries 11.00

••• • ••••••• •

Tel : (312) 234-6600 ""I~' ffi

1990
CALLBOOKS

ClIICLE :Jt ON READEII SERVICE CAAO C1ACLE 105 Ofrl RUDf:R SERVICE C4AO
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Lithuania Seeks
IARU Membership

lithuania. News release from
Ed Shakalis, KA100F. On June
12,1989atARRlheadquarters in
Newington, Connecticut, a dele
ga tion from the "World wide
Lithuanian Amateur Radio Net"
met with Mr. Naoki Akiyama,
Assistant to the Secretary lor
lARU (The International Radio
Union), to discuss the LlETUVOS
RADIJO MEGEJU DRAUGIJA
(Lithuanian Amateur Radio see
ety) application lor membership
to IARU.

The Lithuanian group included
Messrs . Saketas Uzd avi nys
UP2BO from Vilnius, Lithuania,
Flavius Jankauskas K3JA, Bro
nius Uzdavinys KB1PI, and from
the USA, Ed Shakatis KA100F.

Mr. Ak iyama explained in detail
the necessary steps to become a
member of the IARU. The lithua
nians thanked Mr. Akiyama lor his
consideration and help in this
manner.

Sakalas UP2BO, a radio ham
for 41 years, said that an applica
tion for membership to the IARU
would be initiated by "The utnua
nian Amateur Radio Society"
upon his return to Lithuania. He
also said that they are working to
get back their original call prefix
" l v" which they were allowed to
use for only one month ear1ier this
year and one month last year.

IEdShakalisKA 1QOF,10John
Alden Road, Plymou th , MA
023601

Netherlands. From the Radio
Nelher1ands Programme Informa
ten Release (Aug-Nov 1989). For
those of you whO wish to receive
this programme release in elec
tronic form, dial your international
access cede. then 31 354 5395 to
reach our IBM host computer in
The Nether1ands. It will work at
300/120012400 baud. We use the
standard & N-1 format , and both
CCITI and Bell tones . Material is
distributed in North America by
ANARC on 913 345 1978 (the
board recently moved to Kansas)
or Pineland NJ on 609 859 1910.

In Britain you can now call the
Merkinstead bulletin board in
Manchester. The number is 44 61
434 7059. l ook for Radio Nether
lands material in the " Hilversum
mary Room." If you run a comput
er bulletin board and would like an
elect ron ic feed of th is news,
please get in touch . Electron ic
versions of this news release are

QSL information. Look tor it on the
73 BBS (1-603-525-4438).

-eCCI

in 1994, will be held in Tokyo, at
the Science and Technology Hall
at Kitanomaru Park. This approval
will be offici ally confirmed at the
ITU's Board Meeting in 199"

The most important conference
of the ITU will be held for the very
first time in the Asia and Oceania
area.

Since this is a good opportunity
for radio amaleurs to have their
problems understood by VIPs and
leading members of worldwide
electronic and communication cir
cles, JARl and all others will work
toward making all necessary
preparations for a successful ceo
ference.

Gallium Arsenide
Solar Cell for JASo1 b

JARl has decided to use gallium
arsenide solar cells lor JAS-1 b,
the second Japanese amateur
eateune to be launched in Febru
ary 1990. The solar cells were re
cently delivered from Mitsubishi
Electric Co., ltd.

Compared to silicon solar cells,
they are near1y forty percent more
efficient in power generatiorl. Pro
ductiOn cost is two to three limes
higher than for silicon solar celts,
but because of its greater etucten
cy, the ga llium arsenide solar cell
was developed and used in
Japanese communication satel
lite CS-3, already launched by the
Nat ional Space Development
Agency 01Japan (NASDA).

JASo1 b uses about 1,300 ce lts
of two different sizes, 1x2 and 2x2
sq . em. They are expected to gen
erate 11 wens. which is 4.5 watts
more than the power for FWI, al
though the satellite itself has been
enlarged a lillie bil.

ITheJARL also sent a list of Chi
nese Amateur Radio Stations with

edited by C. C. C.

beginning of your new year bring
prosperity andjOy.

ROUNDUP
Brazil SERRA DOCACHIMBO,

Brazil (AP)-Plane crash sur
vtvors who were stranded in the
Amazon jungle for nearly two days
said the pilot asked for their for
giveness and wished them luck as
their jet crashed into dense vege
tation earlier this year.

" We were ready to die, but the
hand of God gUided our descent ,"
passenger Epaminondas de
Sousa Chaves, 36, said after Air
Force helicopters air1ifted 41 sur
vivors out of the jungle.

The Varig Airlines Boeing 737
200 crashed on a Sunday night,
killing at least 10 of the 54 people
aboard.

The Air Force found the plane
Tuesday night after four survivors
walked through the jungle and
contacted authorities by ham
radio .

[I wonder how much farther the
survivOrs would have had to walk
to get to another form ofcommuni
cation, and how many others
might have died before help er
rived.-CCC )

Next ITU Plenipotentiary
Conference In Japan

Japan From theJARl News. At
the Plenipotent iary Conference of
the InternatiOnal Telecommunica
t ion Union (ITU) held in Nice,
France, Irom May 23 to June 30
this year , it was approved that the
next plenipotentiary conference,

Notes from FN42
It 's that time ofyear again when

we in the Northern Hemisphere
start thinking of snow, ice, and
winter sports, and those of you in
the Southern Hemisphere think of
warm weather, sunshine, and
summer. I think of the vel}' nice
summer we have had in New
Hampshire and of all the ham ac
tivities that I have been involved
in.And now, as Jreflect on the end
ot summer (this was written in
September), I wonder how many
others around this beautiful Earth
of ours have enjoyed theirs as
much as I have mine.

But there have been many
tragedies as well. Even though
the airplane is s till the safest
means oftravel, the numberofair
cra ft accidents appear to be
higher this year. Is this because
there actually are more accidents,
or because of an increased
awareness presented by the news
media Ihroughout the world? Are
there more r iots and related
deaths or just increased world
wide news releases ?

Is communications important?
You bel! Whether it is from the
news media presenting reports of
worldwide Significance, salellites
providing up-to-the-minute pic
tures of tnsticsnes, typhoons, or
other weather phenomena , the
CUffent cellular telephone craze,
or just lalking with a friend on the
telephone or radio, communica
tions is a very important part ofour
lives.

Hams have become more and
more involved. Even the news me
dia understand the importance of
amateur rad io communications.
In the United States the Federal
Communications Commission
has been asked to allow the news
media 10 use ham radio operators
to gather and send information of
a commercial nature in times of
emergency.

How many times have hams
provided health and welfare com
munications after hurricanes,
earthquakes , and other trage
dies? Thousands, at least.

I think it 's wonderful to have a
hobby that provides so much en
joyment and at the same time pr0

vides a much needed service to
the world. Keep up the good work,
enjoy yourselves, and do great
things!

Happy Holidays, and may the



The plaee---a large auditorium
in the Tel Aviv University, home of
the WOf1d.renowned 4X6TU bea
con on 14.100 MHz. Sh lomo
4X6LM was elected to chair the
meeting . He inv ited vankere
4X4AH, IARC president, to the
podium for his words of greeting
to all, and praise of IARC achieve
ments in the past year. Israel
Biber 4X10R, speaking on behatt
of the Communications Min istry,
praised the participation of the ra
dio amateurs in the Israeli aid mis
sion to eannqueke-smken Arme
nia . Israel told us that a new
syllabus for the Grade " A"license
exams had been approved and
that a reciprocal licensing agree
ment had been signed between
Denmark and Israel.

Awards: Jim 4X1RU was ac
claimed outstanding amateur of
the year for his operation of his
packet BBS/Gateway station that
serves as an important junction on
the crossroads 01 Europe, Asia
and Africa , with hundreds of mes
sages being cleared through his
station.

Hardy 4X6VH was named for
his work as an instructo r at
4X4HF, the Bet Miller Radio Club
in Haifa, and his handling 01 the
huge volume of aSL cards for the
IARC a SL bureau. Avner 4X1GE
was cited for his excellent series
01 technical artic les in HaGaf,
the IARC magazin e , art icles
which no amateur radio publ ica
t ion i n th e world wou ld be
ashamed to prin t.

Ralph 4XlIF's outstanding ac
complishments in moonbounce
were awarded, and Shosnana and
Ahren, 4X60L and 4X1AT, were
granted the recognition due them
for their successes in bringing
scores of people to earning their
amateur radio licenses.

Ahron 4X1AT, stepp ing down
as IARC general secretary, re
called the Passover operat ion
putting four stations on the air
from Crusader forts for 100 hours,
and said that work ccetroues in
getting Israel into the European
Common License Group. Yossi
4X6KJ said that in the past year
membership services greatly ex
panded. Michael4X6PZ, who was
the IARC liaison person with the
Communications Ministry , report
ed that no more repeaters were
being authorized on the 70 ern
UHF band , as th is slice of spec
trum was indispensible to other
services. Authorizat ion of auto
patches on the repeaters still re
mains a problem, but on the
brighter side the Grade " A" syl
labus he had initiated had been

knowledge not many co untries
do, he was granted permission to
operate his mobile station there!
He returns home with the as yet
unofficial good tidings that radio
hams from around the world ,
bringing with them a letter lrom
their national radio society attest
ing to their being an amateur of
good standing, along with a copy
of their license, will be allowed to
operate there. Ahron says that he
was received most cordially at the
border, and the officials did not
even beat an eyelash at the sight
of his whip antenna on the car and
radio gear . Apparently, the same
warm welcome mat is put out to
radio amateurs visiting Hungary
from all over the world .

I'm SOfry to say that the above
information is sketchy, and hope
fully someone from the Hungarian
Amateur Radio Federation will be
able to supply 73 International
with the complete detai ls.

From Ahron: " Hungary is a
beautiful country to visit, and dur
ing July, I worked ON6UGIHA 0fI

AMSAT OSCAR 13. Freddie was
operating Irom a campground 45
kilometers west of Budapest, and
his 2 meter, 70 and 22 centimeter
antenna was a homemade ten
foot dish, putting excellent signals
into the seremte. If this Eastern
Bloc country will allow foreign na
t ionals to operate such su spi·
cious-looking gear on their territo
ry, it would definitely point to the
dawning of a new age 01enlight
enment with the relax ing of inter
national tensions. "

In Hungary there are two Ij.

cense classes- the HA prefix with
lUll privileges on all the bands,
and the HG prelix, apparently re
stricted to VHF and UHF opera
tioo. Ahron says that the respcosr
bility lor amateur licensing is
apparently now in the hands of the
newly reorgan ized Hungarian
Amateur Radio Federation, and
not the government. Anybody out
there wh o can set th e record
straight?

The 1989 Annual
Membership Assembly

In late May, in accordance with
the IARC bylaws, the club mem
bers were assembled to express
themselves and elect a new slate
of officers for a year's term. As
always, a major motive lor the
hundreds of hams from around
the country to come is the social
aspect-to meet lace to face the
physical entities from whom the
voices , and th e words on the
packet-ted computer sc reens,
emanate.

IKen su ffered a medical set
back at the end of 1988, but is
recovering well. He shed many
responsibilities, but will continue
as WIA Awards Manager, 73
Hambassador, and, of course,
contes'ing.-CCCj

ISRAEL

Ron Gang4X1MK
Kibbutz Urim
Negev u.e.o. 85530
Israel

Crusader
Fortresses Operation

For 100 hOurs, four stations op
erated concu rrently (some of
them mUlti-rig at): 4Z1A from the
Crusader ruins in the Ashkelon
National Park; 4Z2B at the recon
structed Belvoir fortress overtook
ing the southern Sea of Galilee
and Jordan River ; 4Z3C in the ru
ined Crusader port and st rong
hold of Caesarea on the northern
coast 01 the Mediterranean ; and
4Z5Yat Yehiam in the Galilee, the
site 01 the Judyn Crusader tort.
55,000 contacts were made by the
stations, operaling around the
cl ock under exceedingly good
band conditions at this sunslJ(l!
cycle high.

A very handsome award is
ava ilable to those contacting all
four stations . All one has10 do is to
send a written request for the
certi ficate along with an excerpt
from your log showing the deta ils
of the a sos with each of the lour
stations, and a handling charge
of either 7 IRCs or $5.00 US (do
not send checks) to : Crusader
Award , Israel Amateur Radio
Club, POB 4099, 61 040 Tel-Aviv,
Israel.

aSL cards are being sent for
each contact made through the
aSL bureaus around the world , so
every con tact will be confirmed .
The organizers of the event re
quest thaI hams do not send cats
and ccsteee-acccmcemeo re
quests lor direct repl ies, since
with the great volume 01 contacts
these special requests cannot be
accommodated.

AUSTRALIA

Ken Goth VK3AJU
38A Lansdowne Road
St. Kilda, Vic. 3183
Ausfralia

updated .
A new series of a SL cards has

been issued by Rad io Nether
lands to celebrate 25 years of the
European Space Agency ESA.
The lechnical cenue for ESA is
located in Noordwijk, on the Dutch
North Sea Coast. Correct recep
tion reports will get one of these
new cards. The series is limited,
ava ilable while stocks last .

Since September 5th, Radio
Netherlands has been available in
the United States through the C
SPAN " Flagship" audio channel.
After initial experiments, the ser
vice is now being offered to cable
companies across the US. II your
cable company oilers C-SPAN
television, call your local cable op
erator and ask about the availabil i
ty of the audio service. At present
C·SPAN is picking Radio Nether
land soff the air using professional
equipment . . . if you can hear this
service, tell us whether a studio
feed by satell ite would improve
your listening enjoyment.

Ken reports that he received
news about July 10 that he had
won the VK HF Con test enamor
onship for 1988. This is kind of a
pentalhalon minus one event ,
based on placings in their four an
nual HF contests .

The four contests are the John
Moyle (emphasis on portablelfield
ops); the Novice (scores are load
ed for low powered and club sta
t ion s ; sep arate section s for
Novice and Full Calls), the Re
membrance Day Con test (a sheer
numbers game, involving VK, ZL,
and P29 to co mmemorate ops
killed in Worfd War II); and finally
the VK/ZUO Contest.

The reward is a small cup-a
replica of a larger permanent tro
phy which remains with the WIA
with the names of winners over
the years inscribed on it.

The meeting of the WIA Federal
Execut ive in June resu lted in Unofficial Report
plans for a new edition of the VK from Hungary
callbook, a recruitment drive, 80th Ahron 4X1AT has just returned
anniversary celebrat ions , and a li- Irom a motor trip through Europe,
aison with th e federal govern- and ha s interesti ng news. AI-
ment. Defeated was a move for a though Israel does not have a re-
fai rly substantial hi ke in WIA ciprocallicensing agreement with
membership fees. Hungary, and to the best 01 our
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such permit free 01 charge. Guest
licences may be issued to appli
cants Irom any country, and have
indeed been issued to visitors
from many countries already.

If the administration in your
country issues a guest licence on
ly based on buererer agreemenls,
and no agreement as yet has been
concluded with the administration
in the Republic of South Africa ,
you are cordiall y invited to contact
the SARL HO to discuss prelimi
naries to such an agreement.

The administration of the Re
public of South Africa has con
cluded bilaterial agreements with
the following list of countries : B0
phuthatswana, Botswana, Chile,
Ciskei, German Federal Rep. (in
c luding We st Ber lin ) , Great
Britain , Israel, Port ugal, Sou th
West Africa/Namibia, Swaziland,
Switzerland , Transkei , Venda,
United States of America, and
Zimbabwe.

Foreign amateurs should, how
ever, note that the South African
licence authority will consider ap
plicat ions for a short-term permit
from any amateur in any country
hOlding a CEPT Class 1 or CEPT
Class 2 compatible licence. Ama
teurs holding only a Novice grade
licence may not be issued with a
short-term permit, as there is no
compatible licence grade evan
able in South Africa.

New address for the SARL is:
Sou th Af rican Ra dio League
Headquarters, PO Box 2327, Jo
hannesburg 2000, South Africa.
Tel : (011) 484-2830_DI

SOUTH AFRICA

Peter Strauss ZS6ET
P.D. Box 35461
Northcliff 2 115
South Africa

Peter reports through a note
from SARL Headquarters that ex
tracts of the SARL HQ bulletin will
be airma iled to many publica 
tions. Local news items will be
deleted. Should you require such
news on magnetic media (IBM
360kB 48 TPI pctxn or via pack
et (your national licence condi
tions permilting), please advise
the SARL IARU desk.

At present, co-ordinators for
German, Portuguese, Scandina
vian, French, Dutch , Spanish, Ital
ian and Arabic languages have
been or will be appointed.

The South Alri can Rad io
League actively promotes the is
sue of temporary licences for lor
eign radio amateurs intending to
visit the Republic 01South Africa
and the general ueeranseucn of
licencing of visiting foreign radio
amateurs worldwide. Since 1981
the licence authority in Pretoria is
sues short-term licences to appli
cants for a nominal fee of only
Rand 12 (approx. US $5) for a
th ree-month period . Amateurs
from countries whose administra
tions conclude a bilateral agree.
ment with South Africa receive

Photo B. WSA West Siberia Award from the West Siberia OX Club, sent by UA9MA.
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Honor Roll . Hat's off lor your per
sistence, that has paid off in these
marks 01distinction!

Rishon Hams Meet Weekly
Joining the tradition 01 weekly

qet-tcqethers of radio amateurs in
th e la rge r urban centers , the
hams of Rishcn Le 'Fztcn now
meet Friday afternoons ar a side
walk cafe at the Rishon Mall. Re
cently, the mayor passed by the
17 hams sitting there, struck up a
conversation, and ended up invit
ing them all to his home!

[How often has that happened
to any of you?)

navtcn in tsrael?
Israel's first real hamfest was

held on the 18th of October in Na
tanya, a good place convenient
for most amateurs . Organizers 01
th is event were 4X6TQ, 4X1KT
and4X6KF.

IThis was written in September,
Hopefully it went well.-ceq

Dataspace 1989
Representing Israeli hams at

Dataspace 1989 at the University
01Surrey in England from July 27
through 31 were Shlomo 4X1AS
and Yair 4X4GI. Yair wrote a com
prehensive article explaining the
intricacies of AMSAT Phase III in
the IARC publicalion seven years
ago, and in 1984- 5 gave a fort
nightly series of lectures lor ama
teu rs on amateur satelli tes, in
what was then the AMSAT-rsraer
chapter. Many ol uswho have since
gone into th is most exciting mode
of communications will be waiting
lor their report 01 the conference .

r==~~~~w",~~ffl
SIBERIA

Photo A Peter Strauss ZS6ET,
IARU Liaison Officer, SARL, and
73 Hilmbassador.

authorized , and he had worked
with the " Open University" on a
course to prepare hopefuls lor the
Grade " B" examinations. Kut i
4X60M, treasurer , gave the linan
cia! report, and Aharon 4X6SF re
ported on the year 's speci a l
events. Mesne Laulman , IARC
spokesman, said that Israel Tele
vision would be producing a docu
mentary on amateur radio.

After the intermission lor re
freshments and genera l ragchew
ing, the meeting reconvened with
the tradit ional open forum lor
IARC members to express the ir
ideas and opinions. Then the seri
ous business of electing a new ex
ecutive, formed by 4XlIO, 4l4's
BQ, PE and ze. 4X6 's KJ, OM,
Pl, SF and VA. Comptroller com
mittee is 4X1F U, 4X4ND and
4Z4JT, and membership commit
tee is 4X6LD, 4X6AS and 4X4ML.
4X6KJ 's proposal lor constitution
al relorm was passed to a legal
commit tee that will present an
amendment for next year 's gener
al assembly to vote on.

IARC New Executive
Goes to Wont

On the 9th of JUly the outgoing
and incoming executives got to
gether to hand over pcntorcs. and
these are the new officers ' posi
tions: 4X6KJ, general secretary;
4X6PZ, second in charge and li
aison to Communications Min
istry; 4X6YA, secretary; 4Z480,
assistant secretary; 4X6SF and
4Z4ZB, special events: 4Z4PE, re
peaters: and 4XlIO, packet and
digipeater coordinator,

4X1FU-DXer of Distinction
Yitzhak Hatton 4X1 FU has

served and continues to serve
with the IARC incoming QSL bu
reau, and his OX bulletins are
available on the packet network .
Now the news comes to us that
Yitzhak has made the Five Band
DXe C, and is also on the DXCC
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Numbe'r 32 on your FeedbKk c.rd

BARTER 'N' BUY

, ---- ------ - -- - ,
Barter 'N' Buy advertising must perlain to ham radio products or services.

I C lndlv ldu. 1(noncommerel.I) ••• •• • • • • • • • • • • • • •••• ••• SOC per word I
D Commercial , ••• • •• •• ••• "" • • •••• • • • • • • ••• • " . . $1,50 per word

I Prepayment required, CAJun! only the words in the texr, Your eaacees is I
free. 73 cannot ve-rily advertising claims and cannot be held responsible

I for claims made by the acvertrser. Liability will be limited to making any I
necessary correclions in the nex.t available tesoe. Please print clearly or

I type (double-spaced), I

I I
I I

I I
I I
I No discounts or commissions are available . Copy musl be received in I

Peterborough by the firsl of the second month preceding the cover date.
I Make checks payable to 73Magazine and send to: Donna DiRusso, Barter I

'N ' Buy, 80.278, Foresl Road, H.ncock, NH 03449.L -.J

QSLs TO ORDER. Variety or styles,
colors , card stock. W4BPD OSLs, PO
Ofawer OX. Cordova SC 29039,

BNB200

THE DX'ERS MAGAZINE u p-te-cate.
Informative, interesting, Compiled and
ecuee by Gus Browning W4BPD, OX·
CC Honor Roll Certificate 2-4. Send
ror free sample and subscription infor
mation today. PO Drawer OX, Cordova
SC 29039. BNB261

AlDEN SERVICE by former factory
technician . Fast turnaround. PCS-300
NiCads $36,95. Southern recnnc ic
gteS Amateur Radio. roc. , 10715 SW
190St. 19, M'ami FL 33157. (305) 238
3327. BNB262

OSL CARDS- LOOk good with top quali·
Iy pnnlJng. Choose standard designs
or fully customized cards. Bener cards
mean more retuma to you, Free
brochure, samples. Stamps epprectet 
ec. Chest9f OSLs, Depl A. 310 Com
mercial. Emporia KS 66801. BNB434

SUPERFAST MOR SE CODE SU
PEREASY. SUbliminal cassette. $1 0.
LEARN MORSE CODE IN 1 HOUR.
AmaZing new supereasy lechnique.
$1 0. Both $17. Moneyback guarantee .
Free catalog : SASE. Bahr, Dept 73-3,
1196 Citrus, Palmbay FL 32905,

BNB531

S 8-220/22 1 OWN ERS: 17 detailed
mods which include 160-6 meter oper
ation, OSK, +enhanced p.e. SO% re
bate for new mods submitted! 9 pages
of 3-500l teen infO. $11 postpaid.
I n lo , SASE , BOB KOlLAREK
WA2S00, 69 Memorial Place, Elm
wood Park NJ 07407. BNB581

ELECTRONIC KITS & ASSEMBLIES.
For our latest catalog, SASE (45c) to:
A&A Engineering, 2521 W , LaPalma.
'K, Anaheim CA 92801 . BNB624

HT-GLONE BATTERIES: ICOM: BP5
$42 .95, BP -3S (2xBP3 Wa ll Chg)
$ 42.95 , YAES U : FNB2 $2 1.95 ,
FNB10SlfFNB12 $45.SO. SANTEC:
142144211 200 $22.95. " REBUILDING:
SENQ-UR-PACK" lcom BP3 520 , BP5
$28, BP718 $34. BP70 $35, Yaesu
FNB9 $19 FNB10 $24 FNB4I4A $37,
Kenwood PB21 $18. PB251H126 $25,
'· lJ-DO.IT REPAIR INSERTS" ICOM:
BP3 $16 .95 , BP5 $22 .95, BP7/8
$2895, KENWOOD: PB21 $12.95,
PB24125126 $19.95. TEMPO: Sl-151
series $22,95 YAESU: FNB9 $14.95,
FNB1 0 $18.95, FNB4I4A $32.95, AZ..
DEN 300 $19.95. PORTA-PAC WI
CHGR 12V5AHr $49,95, 1400LT Pack
(25-35201N0-Plug) $54 .95 " TEL E·
PHONE I PAGER & COMMERCIAL
PACKS" " FREE CATALOG." 53 ship
ping/order. PA +6%, VISA-MIC + $2.

(814) 623-7000. CUNARD ASSOCI
ATES, Dept. 7, R.D. 6 Box 104, Bed
ford PA 15522. BNB628

ROSS' ISIS USED December SPE·
CIALS: KENWOOD P$-SO $179,90,
MC-80 SS9.90, TH-45AT $249.90. M$
1 $28,95, IF10B $47.90, ICOM U4AT
$209,90, IC-3AT $179.90, IC-251A
$369.90. BC-SOU $59.90. YAESU FT.
780R 5399.90, FT-l01E 5399.90. FT.
73 0R/YM50 $229 .90 . FRA·7700
$39.90. COLLINS 75-S 1 $175.90,
32S1 $249.90, 516-F2 $199,90 , AC
3805 $200.00 LOOKING FOR SOME·
THING NOT LIS TED?? CALL OR
WRllE, WE HAVE OVER 220 USED
ITEMS i n stocc . MENTION AD .
PRICES CAS H, FOB PRESTO N.
HOURS TUESDAY- FRIDAY 9:00 TO
6:00, 9 :00-2:00 P.M . MONDAYS.
CLOSED SATURDAY & SUNDAY .
ROSS DtSTRIBUTING COMPANY, 78
SOUTH STATE, PRESTON 1083263,
(208) 852-0830, BNB654

WRITT EN EXAMS SUPEREASY .
Memory aids from psychologist/engi
neer cut etudytime 50% , Novice, Tech,
Gen: $7 each. Advanced. Ex.lra: $12
each . Moneyback guarantee. aanr.
Dept 73-3, 1196 Citrus, Palmbay FL
32905. BNB691

ROSS' $$55 NEW HARD TO FIND
SPECI ALS : KENWOOD KPS·21
$99.90, VFG-700S $1 49.90, TR-8400
5379.99 , TR-3600A $283.99, HMC-'
$ 46 ,90 , TE N.TEC 222 $ 29 .9 0 ,
252MOE $129 .90 , ICO M IC·701
$589.90.IC-38AIWHM-14 $328,99, 1C
490A $549.90, 1C-471A $689,99, EX·
108 $109.90, EX-107 $55.90, YAESU
FP-4 $39.90. FSP·1 $17.90 FT.YM·33
$49,99 , OTR24 $25 .55 , YR-901
5549.99, AMP SUPPLY ~NTIC
$1999.90. LK450-ZC 5899.90, ROBOT
450C $664,99, 800cH $599.99, 800H
$329.99, AEA PK-64A1HFM $149.99,
MP-20 $69,99, MP-64 $99.99, PM·l
$139.90. ALL L.T.O. (LIMITED TIME
OFFER) LOOKING FOR SOMETHING
NOT LISTED ?? CALL OR WRITE .
Over 9004 ham-related items in stock
lor immediate shipment. Menhon ad.
Prices cash , F.O.B . PRESTON .
HOURS TUESDAY-FRIDAY 9:00 TO
6:00, 9:00-2 :00 P.M . MON DA YS.
CLOSED SATURDAY & SUNDAY.
ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE, PRESTON 1083263.
(208) 852-Q830. BNB709

550 PACKE T DIGICOM >64-soft·
ware based PACKET for the Com.
modore 64. Software is public domain
and reqUires a modem for the C-64
which is provided by our kit. Board
plugs directly into cassette port or re
mote mounted via cable, both cormac·
tors included . Power derived from

computer . Uses 7910 chip-no align
ment required. Switch allows HF or
VHF operat ion . Order Kit 1154 lor
$49.95 or Assembly 1154 for $79.95,
balh include FREE DISK. Add $2.SO
slh, A a A Engineering, 2521 W. LaPal
mao#K. Anaheim CA 92801. (714)952
2114. MC or VISA accepted. BNB732

HAM TRADER YELLOW SHEETS. In
our 28th year . Buy, Swap, Sell ham
radio gear. Published twice a month.
Ads quickly circulate. no long wail for
results. Send business size SASE for
sample copy. $15 for one year (24 is
sues) . P.O. B. 2057, Glen Eliyn IL
60138-2057 or P.O.s. 15142, Seattle
WA981 15. BNB741

$SSSS SUPER SAVINGS SSSSS on
erect rcerc parts, components. sup
plies, and computer accessories. Send
Or'18 dollar for t -year subscription to our
4o-page catalog s and the ir supple
merliS. Gel on our mailing list. BCD
ELECTRO, PO Box. 4S0207, Garland
TX 75045 Of call (21 4) 343-1770.

BNB749

HAM RADIO REPAIR all makes, m0d
ets. Experienced , reliable service.
Robert Hall Electronics, Box 280363,
San Francisco CA 9412B-<l363, (408)

729-8200. BNB751

WANTED: Ham Equipment and other
property . The Radio Club of Junior
High School 22 NYC, Inc., is a nonprof
i t organization, granted 501(C)(3)
status by the IRS, incorporated with
the goal of using the theme of ham
radio to further and enhance the ecu
cat ion of young people nationwide .
Your property donation or financial
support would be greatly appreciated
and acknowledged with a receipt for
your tax deductible contribution , All of
the " 22 Crew" want to wish our Iriends
and supporters worldwide the very
best holiday season ever. " Education
Thru Commun ication" celebrates its
tenth anni ve rsary thanks to you.
Please write us at: PO Box 1052, New
York NY 10002. Round tl'l8 clock Hot
line: (516) 674-4072. BNB762

INDIVIDUAL PHOTOFACT FOLD·
ERS, #10 to #1400, $4,00. #1401 up,
$6.00. Sam's books , $7.00. Postpaid.
Allen Loeb. 414 ChestnlIt tane. East
Meadow NY 11554, BNB766

A V ANTE K ATF101 35 $ 12 ,0 0 ,
MMIC's, P.C. board. SASE: WA) lAC,
7148 Montague sr.. Philadelphia PA
19135. BNBnl

HAM LOG CO MPUTER PROGRAM
Full features. 17 modules. Auto4ogs,
7·band WAS/DXCC. Apple $19.95.
IBM, CP/M, KAYPRO, TANDY, CRa
$24,95. 73-KA1AWH, PB 2015, Pea
body MA 01960. BNB775

ARCO GENESIS G-l 00 5 walt photo
voltaic panel $79.95. Sovonics P-201 ,
new oosign 24 watts $179,95 I ship.
Mike Bryce, 2225 Mayflower NW, Mas·
sillonOH44Q47. BNB812

1050 + OX AWARDS, 103 countries
detailed in K1BV's OireclOl'y. $15.65.
Ted Melinosky, 525 Foster St., South
Windsor CT 06074-2936. BNB83S

100 QSL CARDS 59! Shipping includ
ed . Free samples. Shell Printing,
KD9KW, PO Box. 50A. Rockton IL
61072 . BNB859

WIRE ANTENNAS and accessorieS,
antennas tram $10, coffee cups, call
sign plaques. SASE for tisl. W8EV
Products , 205 W. First St., Arcanum
OH 45304. BN8865

CURRY COMMUNICATIONS proudly
inl roduces a complete line of easy to
build kits for L.F. and 17SO meters.
Please wnle for brochure . Curry C0m
munications, 852 North Lima Street ,
Burbank CA 91505. BNB874

RIT KITS for most transceivers, $15.
Include s shi pping . Loren Wallen
KA7AZ.M, 6323 S,W. l00th, Tacoma
WA 98499. BNB885

LOW COST HAM GEAR. SASE lor
free list. WA4DSO, 3037 Audrey Dr.,
Gastonia NC 28054. BNB890
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How About . ..
· . _An Instantaneous Direction Finder for transmitter hunting? One
that uses a phased array switched electronically, to give a reading in
less than a second, with no physicat rotation needed?

. . .A unisex word for " he/she:' " him/her?"

.. Educational amateur radio, a way to participate in lifelong learn
ing for young and old, shut-Ins and travelers, via 2m repeater nets?

· .. Sharing who's behind the Wizarcklf.Qz cabinet, instead of cata
loging what the cabinet consists 01(rig , antenna, etc.)?

· .. More ideas from you , the reader, for future " How About's."

Number 33 on your FHdbKk eard

~/

' 1'"" hea' d s,nee lhallhe DlGeSI prole-ss1Ofl
ISshaman,sm.bull couldn'l rfl'S! tne lll{l

explo iting it for the almighty
buck. I say we need more ama
teurs ... and more amateurity
among the professionals.

By definition, chi ldren are am
ateurs, amateurs who society
makes every effort to profes
sionalize. We may need more
unconverted amateurs. children
allowed to grow up following
their curiosity, being " a light un
to themselves," rather than be
ing "whipped rntc shape ."

The word amafeurity has en
trenched itself in my vocabulary .
n's yours to use if you like . To
me it means real maturity, a love
of acuon lor its own sake not on
Iy in youth but in the full-grown
human who has not lost this
love, this amateur spirit. or has
lost it for a time, but thank God,
regained it.

WWIII

Hams are lamous for coming
through in emergencies. What
we fail 10 realize is Ihat we are
embroiled right now in the great
est emergency mankind has ev
er known: wholesale extinction
of species. destruction of the
subtle web of support from
plankton tnrcugh myriads ot no
ra and fauna all the way up to us
" higher types:' an interdepen
dent design that works well only
when none of the part s are miss

'"9
World War III is a lready

happening , It's a war worth
lighting , a global war against
ignore·ance , a war that none of
us can escape .

From lesser emergencies in
the past we have learned this'
WllhOut communiCation we are
lost. ... de K6MH Ell

.deK6MH• •

Amateur, from latin amare.
to love . One who engages

in activity lor the beauty of it .

Amateurlty

I'm wary of the word " ama
teurish ." It's a put-down I dis
like , as if " amateur" means "im
mature" and where it's really at
is to be "prcteestcnar." The
word " professional" has been
given lots 01 moxie compared to
"amateur" and I question this,

An amateur is a person who
does something for the love of it
for the intrinsic value of it, the
adventure, the discovery, the
hope of presenting somelhing
new or uselu1 to others, Ama
teurs are not motivated primarily
by the desire to serve their fellow
beings, but il often turns out that
way, Why? Because something
done !of the beauty of it makes
good waves.

What bothers me is eu me ef·
forts going on in the world that
are not amateurtsh. but what we
might call "prcteesrcneusn."
Professionalism dates back to
the oldest profession (remem
ber that one?), and pros have
been with us ever since.'

Think it over. Where have the
great advances come from? Am
ateurs. And who is busy at work
destroying the planet. from the
rape of the rain forests to the
pollution 01air, water. and sod?
Prcteescoers. people who are
overemployed doing something
they don 't like , don 't feel really
good about. because they think
they must .

It 's been said , The world is for
lovers. Is it so? l oveless, non
amateur acts are about to do us
in. Maybe we should look again
to the beauty of what we do,
rathe r than to th e means of

BETTER THAN BOOKS-EASIER
THAN A COMPUTER, Q u ick, Easy
and Simple-a complete line 01 carry
along Study Cards covering Novice
through Extra . All questions-an·
swers-and pictures r'9ht at your Ion·
gertops on file cards. Divided ItIto 1ogI.
cal segments . these sl l.idy cards were
developed aflel a need arose lor a bet
ter melhod 01studyIng for the ....ntten
exams. Question and correct answer
appeal on one side (with Key Words
underlined in bolh Quesncn & An·
swer). The other eee conlams the
quest lOl"'l WIth the lour m...f1Ip!e ceoce
answers as a canvelllent Quiz.R~
mended and used by Amateur Clubs
lor upgrades and to aid XYLs and chil·
d-en just gelling started, Info on Be
Quest from VIS PO 80. 16646, Halties·
burg M$ 39402. BNB920

DOSSAT SAT ELLIT E TRACKING
SOFTWARE Tabular and EGA For·
mat.IBM·PC compaloble, $30, PO 80.
37, Redmond WA98073·0037.

BNB921

MACINTOSH HAM SOFTWARE-OX
HELPER ~QlVes you beanng.d,stance,
gray line map, c...stom Great Circle
maps, MUF, call sign ident Ifier. CW
code crecnce. beam heading charts,
much more! See zaoctccer '89, p. 59
$39.95 Ppd. Track the M,croSals WIth
SATELLITE HELPER" . Polar, Greal
Circle. Rectangu lal graphics , vIew
Irom space, sa. aI . alt, range. doppler .

etc . Sun and Moon , too! Aol:or canuel
.... ,th MoragelKLM interlace. See A...·
gusl '88 OSTp. 87, $5995 Ppd Pro
version $99.95, SASE or call for more
inlO. MacTraksrgetr Software . PO 80.
1590, Port Orchard WA 98366. (206)
871 -1700. BNB919

COMMODORE 64 HAM PRO 
GRAMS- 16 disk sides over 200 Ham
programs $16.95. 250: stamp gets un
usual scnwere catalog 01 Utilit ies,
Games ,Adufl and Bnlish Disks Horne-
Spun Software, 80. 1064-8B, Estero
FL 33928. BNB917

AMIGA, MACINTOSH, & ATARI XU
XElST Ameteur Radio softwale. We
haw 5eY8ral publiC domaIn diSks avail
able lor trade or $400 each.Send busi·
ness size SASE specllymg computer
lor list. wnte WA4EFH, PO 80. 1646,
Orange Park FL 32067·1646.

HAM-SWL-5CANNER BOOKS. Cata·
log $1 . Flare, PO 80. 49315, Lake
Geneva WI 53147. BNB916

BNB918

WANTED: OST-S lor 1916 and 1917.
R. ArrowsmIth, W4,JNN , 3505 Wood·
burn Rd , Annandale VA 22003. (103)
560-1161 , BNB922

WANTED: All types of Elec1ron Tubes.
Call toll tree I (800) 421 - 9397 or I
(612) 429-9397. C & N Electronics,
Harold Bramstedl , 61 04 Egg Lake
Road . Hugo MN 55036. BNB900

HAM·SOFT- Publ ic Domain sen
Wlr. For Amate...r Radio. Hundreds of
l ltles, lowest peces. sahs'aetoon guar
anteed! IBM, C-64, MAC, VGA Graph·
cs.more. Catalog $1,00 refunded first
order. HAM-SOFT, PO 60. 2525, Mor·
gan City LA 70381. BNB909

CADICAM P HO TOP LOTTI NG
. lor any R5-274 Gerber Photo Plot

!lie produced from your PC Cad pr0

gram, S" • 10' NegatIve or Positive
Photoplots start at $1 5. Call for details.
KENPAO CIRCUIT SYSTEMS, FEN
TON MO. I (800) 325-387811 (3 14)
343-1 630 inMO. BNB902

QSLs & RUBBER STAMPS-TOP
QUAUTYt Stales, World Maps, USA,
Key, Shuttle, Globe a SLs Report
Form Rubber Siamps. More! Samples
$1 .00 (Refundable With Order ) Ebbert
Graphics 0 -7, 80. 70, Westerville OH
43081. BNB903

BIRD ELEMENT S, WATTMETERS,
DUMMY LOADS- Buy and Sell, (609)

227-5269 Eagle . 100 Oearborne Ave.
Blackwood NJ08012. BNB894

SURPLUS CATALOG. 72 pages. S2.
S...rplus , PO Bo. 276 , Alburg VT
05440, BN889 1

DIGITAL AUTOMATIC DISPLAYS ,
Be specific . 45c S,A .S E. GRAND
SYSTEMS. Dept A. PO 60. 3377,
Blaine WA 98230, BNB90S

ELECTRON TUBES: Aillypes & sizes.
Tran sm ill i n g , Re c e i v i n g . M i 
crowave . Lalge inventory ~ same
day shipping Ask about our 3-SOOZ
special. Daily Electromcs. PO 80.
5029. Complon CA 90224 t800j 346
6667. BNB913

ICOM, KENWOOD & YAESU OWN·
ERS: Informahve separate Newsset
tees 100h year. USA Bulk (S10S01 F.C.
($12 ,SO) Canada (S13.ool. Elsewhere
($1"00 & $18 00). Free Catalog Send
(45C) SASE. Intern ational Radio &
Comp...ters. rnc., 751 South Macedo
BlVd., Port SI. Lucie FL 34983. 1-407
879-6868. BNB914

HAM SOFTWARE IBMICompalobles
10 dIsks $26 95. MCNISAlD,scover.
NSABV EAPCon, PO 80. 14. Keller
TX 76248-0014. (817) 498-4242 , I

(800) 869- 7208 , BNB91I

WANTED RF JAMMING: Knowledge
and or eq... ipment. Also h'9hly sene
twe heanng deVICeS: medICal or surv9l·
nence . Eugene Dell, 300 Bentwood
Ave" Johnstown PA 15904. BNB915
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Compare. • • urS &
•

ell'S
Choosing the radio thats right for you can be
pretty confusing. That's why we decided to make
it as simple as possible for you to see how these
Yaesu hand-helds stack up against the competi
tion. Xo boasts, nosales pitches, just a factual
side-by-side comparison of "ours" versus "theirs."
Because Yaesu quality speaks for itself.

2 METER HASDHELD
SPECIFICATIOSS

~I..mcey Chenrets

\'Flls

'-Iemory Channels StUA'
:\n)" OffSl'(

wioe Recet cer Frequency Range
(.\lIIz}-\'HF

YAESU
FT411 /811..

..
H().li3

100M
IC2SATjIC4SAT

"
10

138-174

KESWOOD
TH·21 S(TH41S

10

1

10

14 '"163

Widl' Receiver Frequency Range
(.\l1Iz)--r Hf

430-450 ~;.I1H50

.\1t'lnory IlH1 F Autodialer

Indudl'd

10

Option

xone
Encode 0111)'

'sone

xone

1

1

l.5W

$:3-19.95'

140-1 &1

KE,...WOO[)
TH·75..\

Option

10

sew

1

SOlie

$.1;39.95'

H().450

138-1.4

ICO~f

1C32AT

v

10

v .

YAESU
n'-470

'406.00"

430450

13B.ISO

Power Output on :1 .\1t'It.'T and HO

vro, Per Band

Built In \UX

Clock

DUAlrRASD HA.'liDHELD
SPECIrlCATIOSS

Odd Spli t. Any Tx Or Rx Frequency
In .4. n ~· .\II'IOOfY Channel

Built-in CTQiS Encode/Decode

Batklit DnlY Keypad

Backlit LCDDispla.l"

Suggested Retail Price

Programmable Baner)' Saver

A1'0. Automatic POl'oI'Torr

Scan For cress TOII+-'

1 ~lIIz l'p/DlJ'oInSlt'pping

Bat'klit LCD Display

Backlit IYBlf IU-)-pad

.\ll'1nory Channets

,\ hemating Band Scan

.\It·mory OnlF Autodialer

1 .\lIlz Up/Down Stt'pping

Cross Band Repeater

.\Il'rnor)"Channels StOI1:' 42
Any OffSl"1

Cross Band Full Duplex

Wilk> Receiver FreQut'rlC)"Range
(MHz}-\"HF

Wide Receiver Frequency Range
( .\lHz}-l"HF

:\ PO. Automatic Povo t'rOff

YAESU
11210 Edwards Road ceemce.CA 90701 (800)999-2070 Option Option

DoI.o ,.-_ r... I&IeII ..1Iilablo ....14.,..,....,' _ ...... "
I"'1Mf'd 0<\0llItf. 1M
·\·HFIlod 1}

<:l lllll9 y rSA

Odd Split, TxOr Rx, .4. ny Frequency 42
In Any .\h' II1Or)' Channel

Sll~tt'd Rt-tail Price $576.00 $629.00

2

$5.19.00
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