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440MHz

For exclusive 440MJlz amateur action. l com brings base,
mobile and handheld operations to the discriminating
amateur. loin the action on 440MHz with the local repealer
gang orglobe-spanning satellite enthusiasts.

BASE STAnONS. T he dream rig for UHF operators! T he
full-featured 75 watt IC·475H and 25 watt IC·475A pack in
scanning, passband tuning and superior selectivity to cut
intermodulations . The all-mode IC-475 series also tncorpo
rat es DDS (Direct Digital Synthesizer), an innovative
system designed by loom to meet the demands of digital
communciations. Innovative options include the CT -16 sat
ellite interface unit which enables you to easily track the
satellites and the AG-35 external mast-mounted preamp for
increased gain to receive weak signals.

HANDHELDS. lcom offers a full spect rum of 440MHz
handhelds and interchangeable accessories... the top-of-the
line IC-4GAT with six watts output and 20 memories... the
IC-M AT full-featured, three watt handheld with ten memo
ries... and the pocket-s ized JC-u4AT with easy operation
and great battery life.

MOBIW. Icoms new IC-448A features a multi -colored
LCD readout , 20 memories, 25 watts, mu lti -scanning and an
optional UT-40 beeper unit. Or there's the IC-48A 25 watt
full -function mobile with 21 memories. First class 440MHz
mobiling!

REPEATER. Start your own loca l repeater with Icom's

RP·3010 microprocessor cont rolled repeater. T he Rp·30l0
includes crystal control and 10 watts output with CTCSS!
DTMF CW m'eL

ICOM 440MH. QUALITY. !com 440MHz units include all
su baudible tones built-in and the quality you've learned to
expect from Jeom. . . plus four North America n
service facilit ies to assist you in achieving
maximum 440MHz action. leom 440MHz...
no compromise performance and reliability.

.COM 440MHz 0
ICOM

First in Communications
COM Arrl;n;a rc.. ZBl-llEII'I M PI£.~ ""'!BD&~ SlnicI Holh (206) 454-7119
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FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V

the ONLY choice!

Private Patch II. MULTI-MODE INTERCONNECT

~7

~' ,·5C ONNECT SYSTEMS INC, •
NOISE

•
OTMF
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L-POWER

SELECT AN OPERATING MODE
USING THE BUILT·IN KEYBOARD . . .

Private Patch V is a totally new concept in automat ic
phone patches. A built-in keyboard and menu driven
display allow you to customize al l modes, features,
and functi on s speci f ically to your app lication.

1. SIMPLEX SAMPLING PATCH
Private Patch V achieves a level of sampling patch performance
unobtainable in any other product. Crucial to performance is
the noise squelch filter. Compare our five pole f ilter to the
competition's two pole filter. Advanced software algorithms
perform noise correlation tests which result in greater useable
range than the competition. Nine selectable VOX enhancement
ratios allow you to vary performance from straight sampling to
highly VOX enhanced. (sampling rate decreased while the land
party is speaking). The mobile Is in full con t rol and can break
in at any time.

2. SIMPLEX VOX PATCH
vox mode offers superb simplex operation wi th any radio,
including synthesized and relay switched models. VOX mode
has other advantages too. 1. A linear amplifier can be used to
extend straight simplex range. 2. You can operate through any
remotely located repeater to greatly extend range. 3. If desired
I Ou can connect Private Patch V to the MIC and speaker jack
of you r rad io. NO INTERNAL CONNECTIONS ARE REQUI RED.
Contro l is maintained autom at icall y wi th bu ilt-in dial tone
detec t ion, busy signal detection and tuuy programmable act ivity
and t ime out t imers. An optiona l electronic voice delay board
eliminates f irst word clipping with slow swi tching radios.

Private Patch V can be a sampling patch today. A VOX
patch tomorrow. And a repeater co nt ro ller nex t year!

You may never need another patch aga in.

COMPARE THESE FEATURES ...
• 90 phone nu mber autodialer

• Last number redial

• Regenerated tonelpulse d ia ling

• Toll restrict: 1st and 2nd digit restrict, prefix lockout
and digit count ing

• 1·5 digi t connect/disconnect code

• 2-5 digi t secret toll override code

• User programmable CW ID

• Remote hook flash
• Auto disconnect on dialtone/busy signals

• Telephone remote base

• Remote cont rolled relay (relay optional)

• Light ning prot ected

Call or write today for your FREE brochure.

3. DUPLEX PATCH
Select duplex mode when connect ing Private Patch V to your
existing repeater or duplex base station. Many featu res including
semi-duplex privacy mode are user programmable. The mobile
is in full control at al l times.

CONNECT SYSTEMS INC.
23731 Madison 81. Torrance, CA 90505

Phone: (213) 373-6803

4. REPEATER CONTROLLER
Private Patch V will convert any recei ver and transmitter into
an outstanding performing repeater with duplex autopatch.
Features such as repeater onloff code, hangtime, activity timer
t ime, CW ID interval etc . are fully user programmable. Private
Patch V is the right choice for your club system.
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Number 1 on you, Feedb8ck c.rd

Welcome, Newcomers!

GLOSSARY
Anenuation-Dampening. reduction.

Bind-A groop of contiguous frequencies.

Downllnk- A signal that is sent from a satellite to an Earth-based station.

ElectromagneUc wave spectrum-This represents the enti re range of frequencies or
wavelengths of electromagnetic wave energy. Radio waves typically range from 20,000
Hz (cycles per second) to 300,000 million Hz (cycles per second). The microwave portion
of the spectrum is typically set at t ,000 million-300,Ooo million Hz, or cycles/second.

Frequency-One of the two terms that characterizes electromagnetic waves. It is the
number of cycles of a wave that passes a given point in a given period of time. (A wave
cycle is the distance of the wave from one peak to the next] The frequency is usually given
in cycles per second, commonly termed Hertz (Hz).

Gain-This describes the increase of voltage, current, or power. Gain is a ratio. A given
transmitting antenna's gain, for example, is the strength of its radiated signals compared
to the strength of the radiated signals of a reference antenna. Gain is usuatty represented
in logarithmic units called decibels (dB).

Ham-Short for amateur radio operator.

MHz-Abbreviation for megahertz. This stands for "millions 01 cycles per second."

Mode-Mode has several meanings. In this case, it refers to the way information is
imposed on a radio wave. AM and FM are two modes.

Propagation-This refers to the traveling of radio waves through a given medium, such as
the atmosphere. The better the propagation, the further this energy travels through the
medium.

Transponder-The unit on a satellite that receives a signal from Earth and simultaneous
ly retransmits it back to Earth. on a frequency distant from the receive frequency.

UpUnlc-A signal sentlrom an Earth-based station to a communications satellite.

Wavelength-One of the two principal characterizations of an electromagnetic wave. The
wavelength is conventionally measured from one wave peak to the next. This distance is
usually given in meters or centimeters.

Wid.bend-Refers to a signal that occupies a relatively broad piece of spectrum. An AM
broadcast signal , for example, takes up 6,000-8,000 cycles of bandspace, and is not
considered very wideband. The signal that carries the combined audio and color video to
your TV set. however, occupies a minimum of 6 million cycles of bandspace, making it
comparatively wideband .

What's " Hot" About Microwaves
Microwaves first awed many of us (and

made some of us very suspicious) with their
ability to brew up a piping hot cup of coffee in
30 seconds, or cook a meal in three minutes.
Now we hear more about commumceucns as
sociated with microwaves. Telephone compa
nies routinely use microwave relays, and
many television stud ios transfer their pro
gramming to the broadcast site via microwave
links. The proliferatiOn of satellite dishes in
residential backyards and on homes attests to
the immense popularity of satellite TV, in
which signals on the mic rowave bands are
uplinked to, and downllnked from, sate llites
orbiting the equator.

Do the same waves both cook and carry
communicalions?-most certainly! Micro
waves are part of the electromagnetic wave
spectrum, which contains waves of immense
ly varying properties, such as X-rays , uttrevio
let light, visible light , and infrared, and those
that carry AM and FM broadcast signals,
among others. The form of these waves, how
ever, is exactly the same-they differ only in
frequency. More and more hams are taking
an interest in microwave operation . Why this
is just a recen t phenomenon, and what their
vast potential is, is the thrust 01 this month's
COlumn.

Long Known About

II's a Iinle known fact that microwave com
munications has existed since the very early
days of radio investigation. Guglielmo Mar
coni, the father of wireless radio , made his first
major contribution to communications tech
nology in 1897 by sending a microwave signal
that was received several miles ewev.' As ear
ly as 1933, a commercial microwave link was
set up across the Engl ish channel, which op
erated for many years.

Why haven 't more hams ventured into
these bands until recently? For a combinatiOn
of reasons:
• Line-of-sight propagation. Except during

highly unusual atmospheric conditions, mi
crowaves travel in a straight line. Waves of
much lower frequencies, generally those be
low 30 MHz, usually travel to the ionosphere,
which refracts them back to Earth to poin ts
many miles away.
• Specialized components. Only very precise

(and expensive) components could cleanly
generate such high frequencies, at apprecia
ble power levels.
• High attenuencn. Microwave energy is ab
sorbed much more by organic matter than are
waves of lower frequencies. Even moisture
greatly absorbs microwave energy at certain
f requencies in the higher end of the mi
crowave subspectrum . It's this property that
makes microwaves ideal for cooking!

Much has changed, however. Commercial
interests have been developing microwave
systems in earnest in the past 20 years, which
has increased the supply, and driven down

the cost of microwave components and instru
ments that use microwaves. An example of
this is the microwave oven-be sure to catch
the article in this issue that shows you how to
convert such a beast into an amateur televi
sion transmitter!

Transponder-equipped satellites lor many
communication services. including amateur
radiO, now orbit the Earth . They greatly in
crease the range ofline-of-sight signa ls, and
reduce the attenuation problem, since these
signals do not encounter trees, mountains,
and other energy-absorbing obstacles on their
way to and from the satellite.

And what do these bands have in their fa
vor? First and foremost is the vast amount of
bandspace in the microwave region allocated
for amateur use-one ham band alone there
contains almost as much bandspace as all the
ham bands below it ccmomecp This permits
much wideband operation , which is desirable
since, the wider the signal, the more quickly it
can convey information . There are many
modes of operation, too , that hams can inves
tigate in the microwave regions that aren ' t
allowed in the lower freque ncy regions due to
the narrower band allocations there. An exam-

pie of an interesting wideband mode is ama
teur fast-scan television, much like ccmmer
eta! TV, on which several articles are featured
here this month.

A second reason is that, for comparable
gaIn, microwave antennas do not need to be
as large as those needed for lower frequency
signals. These antennas, too , are easily made
to be extremely directive, which helps reduce
unnecessary interference.

Microwaves offer a unique opportunity for
hams to explore new techniques and methods
of operation-and more cheaply than ever be
fore. Come and explore this frontier! ... de
N$1B

References

'Marconi's best-known contribution to radio
communications is the first transoceanic wire
less transmission. In December 1901, Mar
coni sent the leiter " S" from a site near St.
John 's Newfoundland, which was received in
eotanu:Comwafl.
11M 3 em (10-10.500 6Hz) band is 500 MHz
wide. All the amateur bands below 3 em to 160
meters total up to less than 510 MHz of
bandspaee. 1II
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For a limited time Alinco Electronics will give a $1 00.00 "Reward" for your working, 2 meter or 70
centimeter Mobile Transceiver, or $50.00 for your working 2 meter or 70 centimeter Hand-Held
Transceiver .

The way it works is really quite simple. Just take or send your old, but working, transceiver to your favorite
dealer for TRADE-IN. Whatever the dealer offers for Trade-in allowance. Alioco will increase the amount
by either $50.00 or $100.00. depending on whether it's a Hand-Held or Mobile, ON THE SPOTI
There are only two requirements:

1) The Trade-In " Reward" can only be used towards an Alinco DR-51 DT Dual Band Mobile or an Alinco
OJ·SOOT Dual Band Hand-Held, on a Mobile for Mobile and Hand-Held for Hand-Held basis.

2) The Trade-In unit must be in good working order and salable.

Remember, the company that already gives you the best value for your dollar, and a two year factory
warranty, now gives you something else that no other company does-A substantial Trade-In "Reward"
for using our products!

ALINCO ELECTRONICS INC.
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because everything is standard.
That includes our exclusive two
year limited worranty.

Alinco's new DJ·500T hand
held dual bander. Mega power.
Mega performance.

Call (213) 618-8616 IN you,
nearest locol dealer.~

201OS . S. 1)01,_. 01 90501

It's the only HT with a 37 tone
encoder/decoder as standard
equipment. You get cross bond/full
duplex operation . Twenty memory
channels ( 10 apiece on VHF and
UHF). Programmable offsets. A
single memory 16 digit auto dialer
and modifiable CAP/foMRS
ccpcbilities"

In short. the OJ-SOOT comes
without any high priced odd ens

• ••
•••

MEGAWATIS.
Alinco's new OJ-SOOT hand

held duol bonder rea lly puts out.
Like 6.5 watts with the

optional 12 volt battery. Or our
standard 3.5 wotts VHF and 3
watts UHF with a locol power
setting of .5 watts. No other HT
delivers such power;

The OJ-SOOT also comes with
mega features.
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TS-790A
Satellite Transceiver
The new Kenwood TS-790A VHF/UHF all
mode trl-band transceiver Is designed
for the VHF/UHF and satellite "power
use~The new TS-790A Is an all -mode
144/450/1200 MHz transceiver with
many special enhancements such 8S
Doppler shift compensation. Other fea
tures include dual receive, automatic
mode selection, automatic repeater off
set selection tor FM repeater use, VFO
or quick step channel tuning, direct key
board frequency entry, 59 memory chan
nels (10 channels for separate receive
and transmit frequency storage), mul
tiple scanning and multiple scan stop
modes. The Automatic Lock Tuning
(ALT) on 1200 MHz eliminates frequency
drift. Power output Is 45 watts on 144
MHz, 40 watts on 450 MHz, and 10 watts
on 1200 MHz. (The 1200 MHz section Is
an optional module.)

• High stability VFO. The dual digital VFOs
feature rock-stable TCXO (temperature com
pensated crystal oscillator) circuitry, with
frequency stability 01± 3 ppm.

• Operates on 13.8 voc. Perfect for
mountain-top Dxceomons!
• The mode switches confirm USB, LSS.
CW, or FM selection with Morse Code.

• Dual Watch allows reception of two
bands at the same time.
• Automatic mode and automatic
repeater offset selection.

• Direct keyboard frequency entry.
.59 multHunction memory channels.
Store frequency, mode, tone information,
offset, and quick step function. Ten memory
channels for "odd splie

/I CTCSS encoder bunt-ln . Optonat TSU-5
enables sub-lone decode.

• Memory scroll function . This feature
allows you 10 check memory contents
without changing the VFO frequency.

• Multiple scanning functions. Memory
cbanneuock-out is also provided.

• ALT-Automatic Lock Tuning-on 1200
MHz eliminates drift!

• 500 Hz CW filter built-In .
• Packet radio terminal.
• Interference reduction controls : 10 dB
RF attenuator on 2m, noise blanker, IF shift,
selectable AGe,all mode squelch.
/I Otheruseful controls : RF power cutout
control. speech processor, dual muting,
treouencv lock switch, Ril

• Voice synthesizer option.
/I Computer control option.

Optional Accessories:
/I PS·31 Power supply /I SP-31 External speaker

/I UT·10 1200 MHz module /l VS-2 VOice synthesizer

un it /I TSU-5 Programmable ClCSS decoder
. IF-23 2C Comoctenntertace /I MC·60A /MC·801

MC-85 Desk rorcs /I HS·5/HS·6 Headphones

• MC-43S Hand me /I PG-2S Extra DC cable

KENWOOD
KENWOOD U.S.A. CORPORATION
2201E. Dominguez St.,long Beach ,CA 90810
P.O. Box 22745. long Beach, CA 90801-5745



Number 2on your FeedbKke-rd

Wayne Green W2NSDI1

NEVERSAYDIE

synthesized transceiver to gener
ate a ten watt one frequency sig
nal?), identi fication ideas, etc.
l et 's get cracking on this.

Reality? What '. That?

let me see if I understand your
perspective on things right. I just
counted up the frequencies allo
cated 10 us by the FCC-it comes
to 23,164.55 MHz. Of that, on a
very good day, we're using maybe
39.55 MHz 01our allocation. Thai
comes to about 0.17% that we're
actually using, about 1I500th.

Well , yes, but heck, we may
need those unused frequencies in
the future , right? By whom? For
what? We haven't had any signifi
cant growth in over 25 years and
there ' s none even in remote
prospect ahead that I know about.
We haven't invented or pioneered
much since we stopped growing a
generation ago- or in any other
way honored our FCC charter as a
"service.'

We managed to virtually de
stroy the womb l hat kept us
going-the thousands of school
radio clubs. And now we're more
interested in building monuments
to our past , like the Don Wallace
W6AM Museum in Palos Verdes
and the Percy Maxim W1 AW Mu
seum in Newington, than we are in
rebuilding the infrastructure that
made our hobby possible.

Do I have it right? You are upset
that the FCC is taking our virtually
unused 220-222 MHz band and
handing i1 over to UPS so we can
have faster and cheaper parcel
del ivery? Maybe you'd like to go
back to Parcel Post? And now
you 're getting upset over the FCC
proposing to open several of our
unused microwave band s to in
dustry for radio gadgets as part 01
their recent Part 15 rewrite?

As I understand it , you have no
plans for ever getting amateur ra
dio growing again. You have no

Confinued on page 53
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world during the peak sun spot
years. These are often short and
surprising. ls50.1 MHz slill a good
channel or have you a better idea?

How about two meters? It'd be
nice to know when there 's sco
radic E, inversions, and so on.
144.1 ? Please advise.

And certainly we want beacon
channels for 220 and 450 MHz.
What are good channels?

That brings us to the beacon
signals. With tooay's technology
we won 't have to rely on code
wheels and mlcroswncnes . I'd like
some ideas on how a large num
ber of beacon stations around the
world can use one frequency with
out undue interference. Identifica
tion can be automatic and last
perhaps every few minutes to
keep QRM minimal. With periodic
sending it should be easy 10 have
a receiver at the beacon station
checking the channel for other
beacons in between transmis
sions .

Our receivers can be set up to
tum on a cassette recorder when
a signal is received . In that way
we'll have a record 01 the band
open ing whether we're home or
not. There should be a way to also
record the lime, perhaps on the
second cassette channel.

It's only a short step from this to
automatic QSOs between beacon
stations. If a beacon station re
ceiver picks up another beacon
during the listening period it could
be programmed to call it and ex
change cansrane, even with noop
eratcr present. But one step at a
time-let's get some beacons or
gani zed first, then we'll worry
about automatic contacts. And
yes, we'll have articles in 73 on
how to do all this, if you write 'em.

There, that ought to get you
busy thinking. We need an inter
national beacon coord inator, rec
ommendations for beacon chan
nels on each band, articles on
keyers, simple ten watt rigs for
this service (Why use a S1,000

Beacons
With the gradual return 01 our

blessed sun spots, it's getting on
lime to get organized with ham
beacons on our higher bands.
Yes, I know there are quite a lew
of them around the world already,
but there isn 't any serous organi
zation 01 their elforts that I've
seen .

It makes operating on our VHF
and UHF bands a lot easier when
there are beacon stations operat
ing- particularly when there is an
accepted standard beacon Ire
quency on each band . Then all
you have todo is tune to that chan
nel and you 'll hear when the band
starts to open, and to where.

This is not exactly a new con
cept. Forty years ago the Radio
Amateu r Scientific Observations
(RASO) group, organi zed by Perry
Ferrell , set up beacon operation
on 50.1 MHz . I converted an old
SCR-522transmiller to six meters
and keyed it with a notched code
wheel operating a microswitch,
providing the beacon operation
from New York City .

With ten meters open ing more
and more olten, I'd like to see an
agreed upon beacon frequency
established. For ease of tuning I
suggest it be on an easy-to-re
member f requency , say 28. 5
MHz. This would help the Novices
now starting to use this band to
spot openings.

lest we have f ive hundred
hams setting up beacons in one
area, we're going to need some
coordination. If I try to do it YOU'll
just get mad at me for taking so
long because I'm etten away at
shows, hamles ts, and so on. This
would seem an ideal job for a
handicapped or retired ham with
the time to keep records, answer
the mail, and send reports lor pub
lication in 73. Any volunteers?

Beacons are even more impor
tant on six meters, where we'll be
seeing open ings all around the
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Hum",3 on your FeedHet< e.rd

ED/TED BY BRYAN HASTINGS N$18

,

SS HOME-BREW tV SS

73 Magazine again invites all home-brewers to turn their hot
solder into cold cash and prizes, and to get their name in print to
boot. All protects have a chance to appear in the magazine. and
we will handsomely reward the authors of the best of these.

Now for the bounty. Ramsey Electronics sweetened the pot
from their line of frequency counters. First prize is $300, a 10-year
subscription to 73, and a CT·125 1.25 GHz frequency counter.
Second prize is $150 , a two-year sub, and a CT-90 600 MHz
frequency counter. Third prize is $75, a two-year sub, and a
CT·70 525 MHz Irequency counter. All this is in addition to the
payment every author receives lor publishing in 73.

Contest Rules

1. Entries must be received by 1 July 1989.
2. To enter, write an article describing your eest home-brew

construction project and submit ilto 73.11 you've never written for
73, send an SASE for a copy of cur Writer's Guide, or download it
from CompuServe (Ham net lorum, library D., filename
"73WAIT"). Be sure to state on the submission that it is for the
Home-brew fV contest.

3. Here's the real challenge: The toter cost 01your project must
be under $73, even if en the parts were bought new. Be sure to
include a detailed parts list with prices and sources.

4. Our technical staff will evaluate each project on the basis of
originality, usefulness, reproducibility, economy 01 design, and
clarity of presentation. The decision of the jUdges is final.

5. All projects must be original. That is, they must not be
published elsewhere. There is no limit to the number of projects
you may enter.

6. If your article is accepted, 73 Magazine will, upon publica
tion, purchase first North American serial rights.

8. Mail your entries to: 73 Magazine
WG£Center
Forest Rd.
Hancock NH 03449
ANn: Home-Brew IV

The Eleventh Hour!
Deadline lor article submIssions lor

the Home-Brew IV contest-1 July-last
approachesl Competition by now is stiff, but
the rewards are great. (See below for ceteus.j
Phone Bryan at (603) 525-4201, Ex. 543 for an
evaluation of your horne-brew idea.

Contest
Chairman Opening

73 Magazine Is accepting applications
lor the position 01 Contest Chairman. The
duties, in brief, are: Bringing the current pro
gram up-to-date, and laying plans for future
contests. Financial arrangement to be dis
cussed. Those interested may contact Bryan
NS1B at the address listed below, or phone
(603) 525-4201. Ex. 543.

Feedback
Card Winner

Yes, we really doglveaway a
tree one-year sub to a draw winner
from among those who take the
time to property fill out and send in
the feedback cards! Now all will
learn who these lucky tcucs are, ev
ery month.

Just scribbling a bunch of check
marks across a sing le row on the
card, and tossing a stamp on it and
mailing it in, however, does not
qualify you. I check to see that
you've invested at least a few min
utes of your lime to fill it out. This
doesn't mean you have to read ev
ery article in the book-just
thoughtfully evaluate the ones you
know. Above all, write In your com
ments and suggestions!

We add the one-year sub onto
winner's current sub.

This month 's winner is: A .A.
Dejongh WB7C PT . Congratula
tions, and thanks for your inpu t!

What's Old
is New

Research teams in the US
and abroad believe that vacuum
tubes are the wave 01 the tuture .
These lubes under development ,
however, will be exceptionally
small, with diameters ranging from
less than a human hair to only 100
atoms across. They are being d&
signed 10 fil righ t on or in silicon
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chips. Electrons will tunnel out 01 the SOlid
ctor inlo the vacuum, so the tubes will

~.... _.e without filaments. The electrons will
move faster than they would in a semiconduc
tor because of lack of scattertnq, and current
densities can be higher with less resistive
heating.

Among (he possible uses of these vacuum
microelectronic devices are radialion resis
tant devices thai have a wide temperature tol
erance, and radios that operate up 10 60 GHz.

Flat CATsol unlimited size are another p0s

sibility. They would use millions 01 separate
microscopic electronic sources, one behind
each individual pixel. The result would be ex
tremely high resolution computer and TV
screens, with high brightness and lOw power
dissipation .

Two New
73 Departments

The amateur radio field Is always In
Ilux-products are constant ly being tm-

proved, companies move, prices change,
etc. Information in our articles and reviews
has sometimes changed several times over by
the time they get to print .

Now article and review updates have their
own place. Submit these, and we will run them
in "Updates," a department that debuts in the
August issue. Also in "Updates," we will in
clude corrections to those occasional errors
that elude our watchful eyes!

"Ham Proliles," a monthly half-page devot
ed to two amateurs, will also begin in August.
Hams are men and women of all ages and
walks of life-and all with their own reasons
for joining our broad global fraternity. Help us
show this wonderful diversity to newcomers
send in a photo and a short description (150
words maXimum!) of yourself or another per
son you think deserves a shot at a place in
" Ham Profiles." We especially encourage en
tries from women hams, and hams in their
twenties and younger.

QSL of the Month
On e 01 our more p aln l u l

tasks Is reject ing outrtght many
" QSL 01 t he Mo nth" submis
Sions. To save all of us energy, go
through the following checklist be
fore submitting it:
-Is it color? We rarely, if ever, run
black and white. Also, we don't re
produce silver or gold.
- Is il a postcard? We can't accept
these .
-Is it obscene? Don't bother send
ing it. (At least don't expect us to
print it!)
-15 it already a photo? Chances
are that it will appear too fuzzy for
print ener color separation.

Uncle Wayne's
QSLs

We have pulled the QSL ad
I rom our magazIne and stopped
printing them lor the time being.
We expect to resume the service in
several months, when we settle on
an out-of-house printer. Stay tuned
for further developments.

They'll Have
Your Number!

Ever make an autopatch to a
law enlo rcement number? Aher
you pass your traffic, they ask your
name, address , and telephone
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• Programmable call channel function.
The call channel key allows instant recall of
your most commonly used frequency data,

• Selectable CTCSS tone built-In.
- Tone alert system-for true "quiet

monitoring"l
When activated this funct ion w ill cause a
dist inct beeper tone to be emitted from the
transceiver for approximately 10 seconds to
signal the pre sence of an incoming signal.

• Easy·to·operate multi-mode scanning.
Band scan, Program band scan, Memory
scan plus programmable memory channel
lock-out. with time operated or carrier oper
ated stop.

• Priority alert.
• DRS (Digital recording system).

The optional DRU-l can store received and
transmitted messages for up to 32 seconds,
allowing the operator to quiCkly Check or
return any call USing the tone alert system.

• Automatic lock tuning function
(TM -531A).

- Repeater reverse switch.

RC·2D

MOBILE TRANSCEIVERS AND REMOTE CONTROLLER

- Multi-function DTMF mlc . supplied.
Controls are provided on the microp hone
for CALL (Call Channel). VFO, MR (Memory
Call or to change the memory channel) and
a prog rammable function key,The program
mable key can be used to control one of the
following on the radio : MHz. I ALl. TONE,
REV. DRS. LOW or MONITOR.

• Easy-to-operata illuminated keys.
A functionally designed control panel w ith
backlit keys increases the convenience and
ease of operation during night-time use.

- Auto repeater offset on 144 and
220 MHz.

• Built-in digital YFO.
a) Selection of the frequency step (5,

10,15,20,12.5,25kHz)
"TM-53tA: 10 , 20.12.5 25kHz

b) Programmable YFO
The user friend ly programmable VFO allows
the operator to select and prog ram variable
tuning rang es in 1MHz band increments.

FM Mobile Transceiver
Looking for a compact transceiver
for your mobile VHF and UHF opera
tions? KENWOOD has a compact rig
for each of the most popularVHFI
UHF bands.
.20 multi-function memory channels.

20 memory channels allow storage of fre
quency, repeater offset, CTeSS frequency.
frequency step, Tone OnlOff status.CTeSS
and REV.

• High performance-high power!
SOW (TM -23tA), 35W (TM-431A) with
a 3 position power switch (high,
medium. low).

• Optional full -function remote
controlle, (RC-20).
A full-h.mction remote controller using the
Kenwood bus line, model RC-20, may be
easnv connecteo 10 the TM-231A/431AJ531A
and can be mounted in any convenient
location.Using the IF-20 interlace
the RC-20 may be connected to
four mobile transceivers.
(TM-231A/431Af531A or the
TM·701A)

•
c e In

TM-231A/431A/531A

SpecdICal1Qll$ anO ptlCes $l.JOJeCf 10 change wlftlOlll fIOllCe or OO!lga1l0n
Complele serVICe manuals are ava'lallle lor all Kenwooa rrsasce....ers a"" m O$/eccesscees

Optional Accessories

• RC~20 Full-function remote controller
• RC~10 Multi-function remote controller
• IF-20 Interface unit handset . DRU~l Digi
tal recording unit . MC-44 Mu lti-function
hand rruc.• MC-44DM Multi-function hand
mic. with auto-patch . MC~48B 16 -key DTMF
hand mic. . MC~55 s-cm mobile rnic.
- MC·60A/ 80/85 Desk-top rmcs.• MA-700

Dual band (2mf70cm) mobi le antenna (mount
not supplied) _ SP-41 Compact mobile
speaker . SP~50B Mobile speaker _ PS-430
Power supply . PS~50 Heavy-duty power
supply . MB-201 Mobile mount - PG-2N
PO'Ner cable - PG-3B DC line noise filter
- PG-4H Interface connecting cable . PG~4J

Extension cable kit _ TSU-6 CTCSS unit

KENWOOD
KENWOOD U.S.A. CORPORATION
COM MUNICATIONS & TEST EQUIPMENT GROUP
P.O. BOX 22745. 2201E. Dominguez Street
Long Beach,CA 90801-574 5
KENWOOD ELECTRONICS CANADA INC.
P.O. BOX 1075, 959 Gana Court
Mississaug a,Ontario,Canada L4T 4C2
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- Large, easy-to-read multi-func
tion LCD display with night l ight.

- Audible beeper to confirm key
pad operation. The beeper has a
unique tone for each key DTMF
mcrutor also included,

• Supplied accessories : Belt hook,
rubber flex antenna, PB-2 standard
NICd battery pack (for 2.5 W coer
anon). wall charger, DC cable,
dust caps.

Optional Accessories :
" P8~ t , 12 V. 800 mAH N,Ce! pack lor 5 W
output " PB-2: 8 4 V, 500 mAH NICd pack
(25 w outpun - PB-3: 7,2 V, 800 mAH
NICd pack us W outpun - PB-4' 72 V.
1600 mAH NiCd pack (1.5 W output)
• BT-5 AA cell manganese/alkaline battery
casa - BC-7 rapid charger for PB-l , 2, 3,
or 4 • BC-a compact battery charger
• SMC·30 speaker nucroohooa - SC-12. 13
son cases - RA-3, 5 telescoping antennas
• RA-8B StubbyDuk antenna - TSU-4
crcss decode unit - VB-2530 : 2m, 25 W
amphuer (1-4 W moun - LH-4, 5 leather
cases - M8-4 mobi le bracket - BH-5
swivel mount - PG-2V extra DC cable
• PG-3D cigarette lighter cord with frner

Kenwood brings you the
greatest hand-held trans
ceiver ever! More than just
"big rig pertcrmance.' the
new TH-215A for 2 m,TH-315A
for 220 MHz, and TH-415A for
70 em pack the most features
and the best performance in
a handy size. And our full line
of accessories will let you go
from hamshack to portable
to mobile with the greatest
of ease!
• Wide receiver frequency rense.

Receives Irom 141·163 MHz.
Includes the weather channels!
Transm it trom 144-148 MHz.
Moejl! lable to cover 141-151 MHz
(MARS or CAP permit requned).

• TH -315A covers 220-225 MHz,
TH·415A covers 440-449.995 MHz.

.5,2.5, or 1.5 W output, depend
ing on the power source. Sup'
plied battery pack (PB- 2) provides
2.5 W output. Optional NiCd pack s
for extended operation or higher
RF output available.

•crcss encoder built-in. TSU-4
CTCSS decoder optional.

.10 memory channels store !!!!L
offset, in 100-kHz steps.

• Odd split, any frequency TX or
RX, in mernory channel ~O :'

- Nine types of scanning! Includ
Ing new " seek scan" and prior
it y alert. Also memory channel
lOCk -OUt

-Intelligent 2 -way battery saver
circuit extends battery life. Two
battery-saver modes to choose,
With power saver rano selection.

• Easy memory recall . Simply
press the channel number!

-12 vec input terminal for direct
mobile or base station supply
operation. lNhen 12 verts applied.
RF output is 5 W ! (Cable suppl ied I)

- New Twist-Lok Positive
Connect "locking battery case.

- Priority alert function.
- Monitor switch to defeatsquetch.

Used to check the frequency when
CTCSS encode/decode IS used or
when squelch IS on.

•
IS

TH-215A/315A/415A
Full-featured Hand-held Transceivers
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number. Quite often , we do not want 10 give
that information over the air. Not doing so.
however, may cast suspicion on the credibil ity
of your information.

The way around this? Give Ihem just your
driver's license numberl When the dispatcher
asks, just say "Please copy my (State) Dl
number XXXXX." It 's a good idea to write this
down on your emergency autocrat number
card, for instant access.

Superlink
A group 01 Canadian hams is working

hard to expand a private transcontinental
radio link that wl11 make other North Ameri
can networks pale In comparison. The proj
eel is called I-PAAN-Ihe Interprovincial Ama
teur Radio Network. I-PARN is projected 10 be
a full-lime Canada-wide network for both voice
and digital communications.

What separates I-PARN from links like the
Condor connection in California or the Zia
Connection in the southwestern US is both the
scope of its coverage and the type of linking.
I-PAAN will link repeaters using ground sta
tions and commercial geostationary commu
nications satellites! Once in place, this net
work will permit amateurs in any major city in
Canada to speak at leisure with their counter
parts in other population areas with only a two
meter HT.

'-PAAN is conducting a membership drive
across Canada to get funding to complete the
n et wo rk . Hams in t he lower 48 states
shouldn't get their hopes up, however, as
there are no plans to extend I-PAAN south of
the border.

Be Kind to Your
Low-Power Friends

ORP and ORDers alike take note of the
fOllowing list of HF QRP frequencies: 1.810,
3 .560,7.030-7.040, 10.106,14.060,21 .060,
and 28.060 MHz. Kilowallers, please give
these frequencies as wide a berth as possible.

QRPers' Delight
The British journal New Scientist recent

ly published an article on a newly devel
oped superconducting antenna (Oct . 29,
1988. page 38). It states thaI engineers at the
University of Birm ingham, England, made an
antenna that rad iates virtually all the energy it
receives when properly loaded. The experi
ment was conducted with a dipole made from
the new high temperature superconductor: yt
trium-barium-copper oxide. The gain at 550
MHz was 16 times that of a copper antenna of
equal length operating at room temperature.

FCCJust Says "No. II

The FCC Commissioners upheld the Pri
vate Radio Bureau 's decision denying a re
quest from AnthOny Sivo W2FJ to amend the
amateur rules to authorize single sideband in
the 30 meter band . The Co mmissioners
agreed with the Bureau's conclusion that the
need for SSB transmissions in Ihe 30 meter
band had not been established and there were
already ample frequencies ava ilable for side
band operations .

The FCC also denied RM-6559. This one
would have allowed Technician class opera
tors to use teleprinting and packet in the
Novice and Technician segments of the 80,
40, and 15 meter bands. The petit ione r,
Nicholas Sayer N6QQQ said that the addition
al privilege lor Technician operators would be
an incentive fOf Novice operators to upgrade.
The Commission countered thai the Techni
cian class is currently the fastest growing am
ateur license, and there was no need 10 offer
additional incentives for Novice class opera
tors to upgrade to the Tech.

And finally, the FCC's Private Radio Bureau
denied a petition by Shannon Cisco WB4AZT
to change the amateur operator license re
quirements lor senior citizens. Cisco had re
quested that amateurs cveres. licensed IOf 20
years , be automatically upgraded from Tech
nician to General, General to Advanced, or
Advanced to Extra Class respectively, without
any further testing . Cisco's original request
had been denied. He appealed the Order to
the FCC Commissioners, who upheld the Pri
vate Radio Bureau's decision.

Electronic
Road Maps

Electronic road maps are already avail
able In California ($1 ,400) which not only tell
you where you are, but the best way to get to
your destination. An arrow marks your car' s
position on a green street grid on a 4.5w dash
board monitor. As the car moves, the map
display moves with it, rotat ing es me car turns
to match what you see through the windshield.
A personal computer in the trunk controls the
system.

Soon to be marketed are radar guided sys
tems to detect and avoid obstacles, communi
cations devices that provide real-time traffic
information, and smart cruise controls that
sense when there is a vehicle ahead, so that
you can ma intain a safe distance.

Who's9G1R?
The Japan Amateur Radio League

(JARL) receives 8 considerable amount of
OSLs for a station that claims to be 9G1R.

Please don', send JARL your card for this
station-they do not have any aSL routing
inlo lor it.

17m WAS
The f irst 17 meter Worked All States

award has been Issued to Christopher Mer
chant KA1LMR on 1 March, after Chris be
came the first to submit his cards 10 the ARRL
headquarters.

Speakers' Bureau
Westflnk Report i n California recently

created a Speakers' Bureau. The Bureau will
act as a clearing house for the expertise of
speakers willi ng to attend conventions and
hamfests and make presentations in their spe
cialties without any honoraria. Groups re
questing a speaker musl provide transporta
tion (Oftha speaker's ChOice), lodging, meals,
and any miscellaneous expenses incurred by
the speaker.

The following people are currently avail
able:
-Phil Anderson W0Xl, President of Kantron
ics, lnc., 1202 E. 23 Street, Lawrence KS
66046. Area 01 expertise: digital communica
tions.
-Chad Harris VP2ML, Editor of The OX Bul
letin , Fulton , California . His address is PO
Boll: 488 1, Santa Rosa CA 95402. Chod has
four prepared talks dealing with DX: Christ
mas and Easter Islands, The Galapagos,
African Odyssey, and how the OX Bulletin is
pubtished .
-Bill Pasternak WA61TF, 28197 Robin Ave.,
saugus CA 91350. Areas of expertise: ama
teur radio promotion, television production,
broadcast/consumer VCRMA maintenance,
VHFIUHF repeaters, and frequency coordina
tion.
-Bill Waters WA60LW, 825 La Crosse ct.,
Sunnyvale CA 94087. Bill is the former Opera
tions Manager of Sunnyvale USAF Satellite
'rest Center and is a Communications Engi
neer with Ford Aerospace. Areas of expertise :
antenna experimentation , microwave hard
ware development, propagation, and low
noise systems.

Please contacttre speaker you want direct
ly althe add ress listed . Potential speakers are
urged to join this service at no cost.

Thanks • . •
To all those who contributed to this

month 's QRX column. They are: Westlink,
JARL, W4CA Log, and N5KOB Keep send
ing in those photos and news items! Address
them to: 73 Magazine , Forest Rd., Hancock,
NH 03449, Alln: QRX.
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Number' on ,our Fee<lbKk eard

10 Meter Survival Guide
Check out this " most-mooed" HF band!

by Chuck Scott N8DNX

,

I f you th ink 10 meters is just anothe r ham
band , you' re in for quite a surprise. After

a long peri od of poor propagation and relative
neglect , this band has come alive with a
vengeance. The combined forces of Novice
Enhancement. new transmission modes. a
flood of equipment. and what may be the best
solar cycle yet, are beating on the doorofharn
radio. Are you ready?

10 Meter- Band Plan

The FCC rules and regulations give us the
official word on band use . BUI there 's more 10
the story . By general agreement, and some
prodding by various organizations, the band
has been divided into a maze of allocations
and sub-bands. (See Figure 1.) Knowing and
following these voluntary assignmcms can
make you a more efficient and courteous op
erator. More than that . knowing what's
there, and where to find it, can only add to
your enjoyment.

When is Ten Open?

Before you call CQ , find out which parts of
the world are open to your QTH by scanning
the area from 28. 190 to 28.300 MHz . The
propagation beacons found the re wi ll fre
quently surprise you. Check you r Callbook
or page 103 of the Jan ' 88 73 for a list of 10
meter beacons. One beacon of particular in
terest is the IY4M robot on 28. 195 MH z . Try
giving it a ca ll sometime.

In the future , ex pect an integrated beacon
system to begin operating in a round robi n
fashion near 28.200 MHz. A simi lar system
has been in operation for so me time on
14.100 MH z.

These beacons ge ne rally run with very
low power (some less than a Watt !) and
you can often hear them whe n the rest of
the band sounds dead. Perhaps this should
be a lesson to those who question CW's
ability to get through during marginal band
conditions!

Speaking of C W

Having been inspired by low-power bea
co ns, you should go QRP and tune around the
28.040 or 28.060 MH z calling frequencies
fo r lo w po we r ope rations . Be wa rned,
though: Some of these guys consider real
Q RP to be anything under 100 mW!

By comparison , a Novice or Technician
can be a real powerbouse on 10 CW with

12 73AmaleurRadio. J uly, 1989

ampl e opportunity for excit ing DX. Just take
note of the two popular packet frequencies in
this area .

Digital Modes

Most packet activity on 10 meters is ce n
tered around two frequencies . Check 28 .105
MHz for 300 baud operation or 28. 205 MHz
for 1200 baud. One important note , FM
packet is not allowed on the 10 meier band
below 29.2 MHz .

RTTY and AMTOR enthusiasts shou ld
look at the region of 28.090 to 28.100 MHz.

The Flood Gates are Open

Depending on your point of view, Novice
Enhancement is either something unmention
able or a real boon for the hobby. Whatever
you th ink, a quick scan across the Novice!
Tec hnician SSB portion of the band when 10
meters is open is a real eye-opener. An influx
of economical new radios , and a wave of the
FCC's hand, have moved the bulk ofthe SSB
activi ty down below 28 .500 MHz . Low
power mobiles and stations with very modest
antennas can eas ily pick up QSOs in this
region.

Wh ile there isn 't a real standard yet,
28.400 MHz is a good gathering place for
mobiles to pick up QSOs . If the frequency
starts gening busy , move your contacts down
away from this calling frequency .

If you think it takes a full "gallon and a
half - to bust into a DX pileup, you shou ld try
again. On 10 meters, any station can catch a
rare one by using courtesy and persistence,
even low power mobiles! Listen to what' s
happening and try to figure out what catches
the DX station's ea rs .

l\Io,-ing up the Band

The middle of the General phone band is
home to some big time rag-chewing-c-rry
calling around 28.600 MHz . Look for SSTV
activity between 28. 675 and 28.685 MH z. or
on 28.945, if you' re into FAX . Another in
teresting feature is the co ntinuous code prac
tice transmi ssion at 28 .888 MHz wh ich
comes from W6IRT' s QTH (N. Hollywood .
CA) running only 5 Watts into a grou nd plane
ante nna .

AM operation has a frontier outpost be
tween 29 .000 and 29.200 MH z, with 29 .000
being a common calling freque ncy . Many
modem radios are equipped with th is mode ,

including the popu lar Uniden HR-251O. With
this kind of backing , 10 AM should see a
significant increase in popularity .

Rugby and 10 FM

To the newcomer, both rugby and 10 FM
seem unc ivilized with few survivors. Well ,
maybe that's true about rugby , but 10 FM can
have a more dignified manner. Occasionally
re ferred to as the Channel 19 of amateur
radio, the FM cal ling frequency of 29 .600
MHz has earned its reputation. As you listen
in, you might be surprised by the "no holds
barred" activity .

Part of the problem is a proli feration of
" links," secondary tra nsceivers connected
to VHF and VHF repeater systems. Some of
these operate exclusively on th is channel.
Rarely out of control , but sometimes inno
ce ntly left on, they faithfully retransmit the
activity of their parent repeater. Users of
these links should take extra caution to ensure
their proper operation, and configure them
without courtesy tones or hang time. A prop
erly operated link can be exciting for repealer
users. Link owners should add to that excite
ment with at least one more frequency to
which they can QSY .

With such heavy congestion on the call
ing frequency, stations need to move off
quickly and continue thei r QSO elsewhere .
The best place to QSY is 29 .200 to 29.300
MH z, where you can also find a common
DX calling frequency . The reason for go
ing so far down the band is to avoid inter
ference with repeater inputs and outputs
and satell ite downlink s . Keep in mind
that a 10 meter FM s ignal is about to
kHz wide . FM signals can easily interfere
with an FM receiver to kHz away , o r totally
obliterate a CW or SSB signal 5 to 8 kHz
away . to mete r FM operation is quite
channelized-stick to the even numbered 10
kHz channels (i.e., 29.220, 29. 240 ... ) to
avoid problems .

Repeater operation on 10 meters is noth
ing like its VHF or UHF counterpart. Fre
quent propagation over large areas, and only
four ava ilable repeater pai rs , often result in
many repeaters being heard on the same fre
quency . Use you r best judgment to avoid
keying up repeaters which may interfere with
ongoing QSOs. I think in the future we will
see some solutions, pe rhaps PL. In the mean
time, keep up with to meter repeater activity
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2B .0 2B _5

CW, DIGIT 0 CW, SSB / _ CW, DIG IT

NOVICE , TECHNICIAN

29.0 29 .5 29.7

_ CW, DIGIT, SSTV, SSB _ CW, DIG IT, SSTV, SSB, FM

GENERAl,ADVAN CED,EXTRA

Figure 1. Mode and license class allocations for 10 meters.

For Morelnfonnallon. Contact . . .

by joining the Ann Arbor 10 me
ter Repeater Net on 29.54 /64 .
Monday evenings at lXX)() UTe.

Satellites, Too

Downlink s located between
28 .300 and 28 .500 MH z are
paired with up li nks o n ot her
bands. Since satellite operators
aren't transmiulng on 10 meters,
they often can' t tell you that
you' re inte rferi ng with them .
Even though RS·101l1 seems to
be all that 's active at this time.
more satellites are expected 10
use 10 meters . Listen around
29.358 MHz for the RS beacon
and telemetry . When you hear it ,
tune up toward 28.400 MHz for
the downlink passband .

$349.00Introductory offer

With the videOsmith Spectrum Probe:"
Convert your oscilloscope into a

SPECTRUM ANALYZER •••
AFFORDABL y!

The Spectrum Probe'" opens up a whole new world you've never
seen before .... The Spectrum Probe" is ideal for Hams and
o ther teens wh o want to c heck for ha rmonics a nd other
spurious emissions. With the Probe, you can pe rfo rm oscillator
alignment, check switching power supply functions and many
other applications previously limited to $8.000 and up
spectrum analyzers. An excellent educational toorl.

S P ECIFICATIONS :
Frewerqo Range: less than I MH.l: 10 more

than l 00MH.l:
Dynarr1lc Range:SOdS mtn

Vertlcal l oganthmlC l Inearity: ... 3dB
SenSltlvlly: loollv ± 3 dB@50MHZ

flatness ±2d6@5-1OOMHZ
LFgeneratIon 1MHz down
approx8 dB

IF8andwKlth: 180 kHz @ - 3 dB
All wl!tl the is.olltlon of , lowClPlClty prolle .

AVAILABLE THROUGH: rfenterprises
HeR 80x43, Merrifield , MN 56465
ORDERS, 1-800-233-2482 INm 1-2IB-765-3254

Ten meters is frequented by a
number of contests and regular
nets . The fami liar sound of "CQ
TEN TEN" is the result of Ten
Ten International , which current
ly conducts a daily net on 28 .800
MHz al 1800 UTC. They sponsor
numerous awards and in the pro
ces s have helped keep the 10 me
ter band active during long peri
ods of poor propagation. Ten
Ten Internatio nal boasts nearly
5O,CKX> members.

It ' s easy to see why 10 meters is
rapidly becoming a showplace
for amateur radio . Solar Cycle 22
is providing 10 mete r openings to
all parts of the world, inspi ring
new hams and old-timers ali ke .
Novice Enhancement , inexpen-

sive radios, rela
tively small an 
tennas, excellent
propagat ion, and
a wide range of
a ct iv e mod e s ,
pro vide the ex 
ci te ment . Cou r
teous ope rat ion
and understand
ing of the volun-
ta ry ba nd p la n
ma ke i t wo r k .
Now th at yo u
know whe re the
actio n is, enjoy
it! lIJ

AM
AM Press Exchange
2116 Ol d Dove r Or.
Woodlawn TN 371 91

T.,..Ten Intemilional
18130 Bromley SI.
Tar.lana. CA 91356

Sllellite Oper.llon
AMSATN,A.
POBox 27
Washington DC 20044

Packet
TAPA
PO Box 22888
Tucson AZ. 85743-2888

VADeG
9531 Odlin Ad.
Aichmond, BC V6X·1El
Canada
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TIred of Iooklng for po'I'ft' connedon
tor all these ries?

The Power Pole' sysltm it tor you!
Suck to mobile just Plug" Go!=--w;-..... n-r--

~- ---

Power Pole®
Connectors

• 15 so , 60 ompe600YOII AQDCminp
• Oondoo.l All comooctan _II>.
• PoIoriry lo do-.nniDo<l "..., moltiplo p<Jl...... _mbI,d.
•c.m.... t. ....0:<1 in<ocn<:cdy!
• $~_ p1."_OC"_~ _iolanaI(600 .........-....,
• Eaq 11> . ....., crimp-4'or ooldor.
·~"""'yall_·...a..· """,,,,,,,poloo ..
-'""

PvwtrpakI5.4orJO.4 J $199
with 2 red " 2 black polet ust •

(" 2.""1 , ' &_........ "" ...~ ....· IO __)IQ I DiItrbuIed By: AMghc:on Sra.....
I It 82'S S. Bu. Sky Dr~ Ce4.- CiI)'. UT &1720

0Mllw Inqulriel W~ 1801I 586-2'302

EXCLUSIVE FEATURIS:
G) HANDLE$UPT01500WATTSI
® METALPLASCONSTRUCTION.
® SO" ROTATION OF BASE.
@ STAINLESS STEELWHIP AND BASE.
@ MOUNTS ANYWHEREON ANYVEHICLEI
@ FULLYASSEMBLEDWITH18' of RG·58 COAX.
® COMPUTER DESIGNED ISOLATION CHAMBER.

For A Free Brochure, Call:
1 800-525-6168 IN 1L. 1 100-942·8175
nx# 6871370 K40INTl
....tor WtiteJAMERICAN ANTENNA
1500 EXECUTIVE DR. ELeIN, IL 60125

TTIl! ·HAM10· un meterantenNi ISaHlgnea aM manUfileturea bYAmer1Uln
AntenNi.makers Ofme.oMfamous KtOAntenna.Wltn a power "aMling
c.a~cltvOf '500 wattSana a bana wlatn Of ' .5 mnz between 2,1 5WRpolnu

tne ' HAM 'ID"lsmepe~ compliment to all Slngle·baM ten meter rigs.
The stain less steer ease Of me ' HAM ' 0' IS suppllea wit" an aaJustable

trunk lip mount. Also available Is an opt ional aoaptabie heavy autv
magnamount. For a free brochure. call 1·800·323·6768 In

illinois ' ·800·942·8175.

"f:UARANTEED TO OUTPERFORM"
THE .....OR YOUR MONEY BACK!

Solar Power

CIJICl.( 102 ON READER SERYtCI: Callfl

8p"rJoyJJi/,[MrJiWTnI1JC
XlIll _lodlM".._w."
10"_ Ul ","_ un.
t .. - t2fN
7 W_ Plt6

_MI'"

Balanced J-pole anle<lnu lhal , 011
up . mal et'IOUIlh 101' yoor pock91 01'

briefcase. y« hlI\IelM po..nch fA.
Iulfll,~_ •..:I"or. Ii IlI'Nl
atII_ for fPAIIlTIOIl'II otweIlBI, Of ..

• I'4*' _~fC;t_IlL Don'
leaYe ho!T-. 'lWllhouI OM. beca'",
nobody bNb INH h . iClbodyl

~.:=.:-:.~o=,,~~ (VISA )---

(racontrol Product. Unllmlted,lnc.

5 Somersel Dr., Coatesville. PA 19320 (215) 383-6395

•
,

•

,

•••

•••

GMS403A
11( "'cV'" SIDIsl

GMS403...... ....
• FIllTUn Ye. w..-iIlIy
• PrlMIlI 8 YNt Old DesqI.
• FronI pare! Sta!l6lnd1tatcr

alelts ope..-ator II. Nitad ca
pacity is low

• flaIJd but COOl ctlarQl!! cycle.
• AutOlTliltic StlJlolI - oever

OvefCharQes balleries-GMS403
(Top IrlSlCle ~>ew l

• •

~,t,
. ~

Simply The 'Finest In
Battery Charqinq Equipment

Quality . . . By Desiqn
• AulomatlClllly erases merroy

n rapid cI11r(leS 1rly Nital
tranery \(I to 15 'Il;its.

• malty ~oogs tranery Iile
• ~ reecs,~ It"

1*...".11 ee ()oJger, New!f
(II*,.

• fftIll pnI Ilcltal SwIId1
selecl$ \(I 10 threedll1el"ent
USIIJ Il5lJ1a~ j)ll....-

~i5lU1JTe~GMS4OJ

tlItf(IIlI. can atalI Iinodate \(110
I4 ddIerenI Pilyam II01*:s.

..nun;1 ' .S 4U n lus
I yw own a GMS 403. II. can
PSIl.y be LISef LWdld lo a
GUS 403A try II"clemg lU
t.loWIe h lensGl KIt

• NEW PRODUCT·

CIACll: 373 ON RUDER S £IlVICE CAIlfl
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MFJ's Best 300 Watt Tuner gives you minimum SWR from 1.8-30 MHz ...
plus you get MFJ's new peak and average reading Cross-Needle SWRI
Wattmeter, dummy load, 4:1 balun, antenna switch and more ... $149.95

The MFJ.9490 gives you more YOll gel a 4:1 balun lor balanced
p ecse matches and lower SWR than lines and a 50 Ohm 300 wan
. ny tuner mat uses two tapped dummy load lor luning yGlK exciter.
inductors. WtTy? Because you gel two You get a 6-posiliOn antenna
continuously varial>le capacitors that switch lor selecting 2 coax lines
give you infinitely more positions than (direct or through tuner), random
the limitrd number on switched coils. wire, balanced line or dummy load.

This gives you the precise control You get a beautiful black all
you need to get your SWR down to a aluminum ceenet that matches
minimum. Alter all, isn't that why your rig. Its compact Size (1Ox3)(7
you need a tuner? Covers 1.8·30 MHz. in .) fits right into your station.

You gel MFJ's new lighted 2·color pe.k and average MFJ.949D With MFJ's betl 300 wan PEP tuner you get an MFJ
reading Cross-Needle SWRfWanmeter ttat shows you S'NR. $ 9 tuner that has earned a reputatiOn tor being able to match
forward and renectec power . all at a single glance. Meier 1 4 85 just about anything · one that is highly per1ected and has
lamp uses 12 VDC or 110 VAC with MFJ·1312, $9.95 . years of provn reliabl ity. Order yours today!

--_. ---- -
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CIRCLE 258 ()Irt READER SlRVICE CARO

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 01wire and turn it into a
tuned counterpoise, The MFJ·931 also lets you
electrically place a far away RF ground directly al
your rig .. no matter how far away it is .. by tuning
out Ihe reactance of your ground connection wire.

BarefooU1.5 KW Linear Tuner

MfJ.962C For a few extra dollars, the MFJ-
S2298 ! 962C leis you use your barefoot fig

now and have the capacity to add it
1.5 KW PEP linear amplifier later. Covers 1.8·30 MHz,

You get two husky continuously variable capacilors
for mallJmum 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 SWRIWaltmeler with a new directional
coupler lor more accurate readings over a wider
frequency range. It reads forward/reflected po.....er In

200150 ard 2000/500 wall ranges. Meter lamp uses
12 VOC 01 110 VAC with MFJ-1312, $9,95.

Has 6-position antenna switch and a tettan wound
balun with ceramic feedthru insulators for balanced
lines. 10J/.x4'/zxU 7/8 inches. Add 510.00 sIh.

MFJ's smallest Versa Tuner
Mf,J.901B

"59·'
The MFJ·

901B is our
smallest ..
5x2x6 inches .. (and most aHordable) 200 watt PEP
tuner -wren both space and your budget IS limlted_
Good for malching solid state rigS to linears_

It matches whips, d!poIes, vees. random wires,
verticals, beams. balanced and coax lines from
1.8·30 MHl. E"icient airwilUnd inductor. 4:1 balun.

FOR YOUR NEAREST DEALER OR TO ORD£R

800·647·1800
• 1 year unconditional guarantee · 30 day money
back cuaentee (less slh) 00 orders from MFJ •
Free catalog . Add 55.00 sIh (except as noted)

MfJ.98 n. MfJ-989C is not f evervcoe.
"3498s-HDwe e tte

investment you get the finest 3 KW PEP
tuner money can buy . one that takes the fear out of
high power operation and one that lets you get your
SWR down toabsoluteminimum . Covers 1,8·30 MHz.

The MFJ-989C is a compact 3 KW P:EP roller
inductor tuner With a new peak reading cress
Needle SWRlWattrne1.er with a new. more accurate
directional coupler. Meter tamp uses 12 VDC or 110
VAC with MFJ-1 31 2, $9.95. Wrth tnree continuoWl ly
variable conccoents you get precise control over
SWR and the widesl matching range possible.

You get a two core balun wound with tenon wire
for balanced lines a 6-position antenna swttcn.

10lAx4 Vu15 inch cabinelin your station. Dummy
load, till stand. tums counter. Add $10 slh.
MFJ's Mobite Tuner ......5<

"S9··
Don't leave

home Without
Ihis mobile

tuner! Have an umnterrupt trip as the MFJ·94 5C
extends your anlenna bandwidth ard eliminates the
need to stop, go out and adjust your mobile whip.

You can operale anyWhere in a band and Ret low
SWR. vcuu get maximum power out of your souo
stale or tube rig and it'll run cooter afld last longer.

Sma. 8x2x6 inches uses little room. SWRI Witt·
meter and convenient p&aument of controls make
luning fast and easy wllile In motion. 300 watts
PEP output, encent airwound inductor, 1000 volt
capacitors, Mobile mount, MFJ-20, 53.00.

1441220 MHz VHF Tuners
MFJ.921 s8985 -- - -

MFJ's new VHF ~ •. C)! 0 0
tuners cover both '"" ,I . - , ..~"~' .
2 Meters and the 220 MHz bands. They handle 300
watts PEP and match a wide range 01impedances
lor coax fed antennas. SWRlWattmeter. 8x2'/zx3 in.
MFJ-920, $49.95. No meter. 4lfzx2'/zx3 inches.

MFJ
MfJ ENTERPRISES, INC.

Box 494, Miss. Stale, MS 39762
(601) 323·5869; TELEX: 53 4590 MFJSTl<V

MFJ ... making quality affordable

2-knob Differentia/-T'"Tuner MFJ's Very Best Tuner MFJ's Artificial RF Ground
s79 8 S MFJ·931

MFJ.916 The new MFJ-986 Dlfferentlal·FM
'2898 5 2·koob Tuner uses a dIllerentlal

cspactcr to make tuning foolproof
and easier than ever. It ends constant re·luning wi th
broadband coverage and gives you minimum SWR
at only one best setting. Covers 1,8-30 MHz.

The roller inductor Jets you tune your SWR down
to absolule minimOO1. 3-diglts turns counter lets you
QUiCkly rensn to yw" favorite Irequency.

You get MFJ's IleW peak and average reading
Cross-Needle SWRl'Nattmeter With a new directional
coupler tor more accurate readings over a wider
frequency range. It reads forward/reflected power in
200150 and 2000/500 walt ranges. Meter lamp
uses 12 VDC or 110 VAC wi th MFJ·1 312, $9.95.

A new current balun lor balanced lines reduces
leedline radiation and forces equal currents into
anteooa halves tnat are not perfectly balanced lor a
more concentrated. stronger Signal. Add $1 0 sIh.

MFJ's Fastest Setting Tuner

The MFJ·9410 is MFJ'sfaslest selling
MFJ-M1D 300 watt PEP anlenna tuner. Why?

S1 Og8!Because tt his more teatureslhan
tuners costing much more and it

matches everything corrtinuOllsly from 1.B-30 MHL
" matches dipoles. vees. vertcers. mobile whips,

random wires, bantarcec and coax lines.
SWRIWattmeter reads foward/reflected power in

30 and 300 watt ranges. Antenna switch selects 2
coax lines, direct or Ihrough tuner, random wire,
balanced line or tuner bypass. Etticient airwound
inductor gives lower losses and more watts out.
Has 4:1 balun. 1000 V capacitors. 10x3x7 inches.

MFJ's Random Wire Tuner
WJ.16010 S3g 8 5 - ,- . ' - - 

You tin operale II 0 0
bands anywhere With any .. _,
transceiver when you let ""=,:::,,,,;;:-::
the MFJ·1601 0 turn any random wire into a
Iransmilling antema. Great lor apartment, motel,
camping operation. Install a wire anywhere! Tunes
1,8·30 MHz. 200 watts PEP, Ultra small 2x3x4 in.



Number 5 on ~our Fft'dbKk C8n:l

Inexpensive Hardline
Easy conversion of 750 CA TV hardline for 500 systems.

by Edward Krome KA9LNV

L ike many hams, I always look for new
facets of the amateur radio hobby to

explore. This exploration tends towards the
higher and higher bands, especially the mi
crowave bands. where wide ham allocations
allow for experimentation with a variety of
modes. This article describes an easy way to
overcome one of the hardware hurdles in
UHF and above operation-the expe nse of
low-loss cable.

T he Problem

My latest project has been Mode L opera 
tion on AMSAT -OSCA R- 13. Mode L uses a
23 em uplink and a 70 crn downlink. I recent
ly bui lt up equipment for the 1269 MHz up
link . but found the stre ngth of my signal less
than what I would like . I only have about 13
Watts of power and a s ingle 4S-element loop
yagi on that band . This should be adequate,
but that 13 Watts mu st actually be at the
antenna feed po int rather than in the shac k
looking at a lot of cable . At 23 em, eve n the
best " standard" coaxial cable is not very
good . Good quality RG-8 has 10 dB attenua 
tion per 100 feet and is a lmost unusable. Even
Belden 9913 , considered about the best avail
able. gives almost 6 dB loss per 100 feet .
Losing 6 dB means that only one quarter of
what you put into the cable actually comes out
100 feet later. As anyone who has ever ac
quired 23 cm equi pment will te ll you, those
are pretty expensive Watts to heat cable with !

Finding an Answe r

Increasing signal stre ngth bo ils down to
either increasing the power out or decreasing
an tenna system loss. I decided to concentrate
on line loss . My investigation of really good
cable (such as lI-inch 500 Heliax, at almost
SS per foot with $S5 connectors) left me cold .
Afte r all , my children do have to eat.

Soon. however, a readily available cable
caught my eye- the a-inch diameter alu-

minum-jacketed hardli ne used for CAT V.
This cable has some great properties-it loses
less than 3 d B pe r 100 feet at 1.2 GHz, and
it's inexpensive <usually free or nominal). It
has, however. two ma in d rawbacks: it's a
750 line (which matches nothing commonly
used in ham applications). and poses mechan 
ical problems with its alumi num jacket and
coppe r-coated aluminum center conductor
that tax the ingenuity of the home-bre wer.
T his article shows you how 10 overcome
these two problems .

Where To Get CATV Ca ble

CAT V eompanies buy th is cable in huge
rolls . Time economies and signal cons ider
ations mean that they will freque ntly either
sell or give away roll ends too short for thei r
use. These roll ends can be quite long by
amateur sta nda rds-one I was given con
tai ned almost 500 feet of brand new cable !
Polite inquiries with the local CATV compa
nies are a good place to start .

Electrical Requirements

Accord ing to the ARRL Handbook and
Antenna Book (Transmission Line secnon.
any recent year), all you have to do to use
cable of one impedance in a system of diffe r
in g impe da nce is to ma tc h th e two
imped ances with a quarter-wave impedance
transformer. Th is is just a sect ion of trans
mission line whose impeda nce is equal to the
square root o f the prod uct o f the tw o
impedances you are try ing to match, and cut
to one quarte r of the free space wavelength at
the frequency of interest. That 's all! In equa
tion form . the requ ired matching impedance
~m is :

~m =.J 500 x 750 = 61 .20
So, in order to use 7S0 line in a 500

system, you must add a 6 1.20 impedance
matching section to each end ofthe 750 line .

The Handbook also tells you how to con-

st ruct a coaxial line. The impedance of an
air-insulated coaxiallinc is determined by :

Z = 138 log (10/0 0)
10 is inner diameter ofthe octer corductor.

and 00 is outer diameter ofthe innerconduc
to r. Rearranging . for Z = 6 1.20 , any combi
nat ion of tubing with an 10 /0 0 ratio of 2.776
will pro vide the required impedance.

There ' s been a number of impedance con
verte rs published in amateur lite rature , but
most use " non-standard" materials . "Stan
da rd " is what you can buy in a ha rdware store
or plum bing shop. I devised a z -matching
device us ing a readily-available material
~ -irch copper pipe .

Th is copper pipe , in its most common
form, is actually 0.875 inch in outside diame
ter and has a 0.032-inch wall. This yie lds a
0 .810-inch inside diameter. Looking at the
10/0 0 requ irements , the closest ava ilable
standard hobby brass tube for an inner con
ductor is 9 /32 (0.28 1)·inch diameter. Plug
ging these dimensions into the above formula
gives an impedance of 63 .40 . It 's un likely
this variance from the act ual requirements for
a perfect impedance match would seriously
degrade the performance . A purist could sil
ver-plate the brass up to 0 .292-inch 0 0 and
be exact .

You determine the length of the qu arter
wave sect ion by the frequency desired . Since
these devices are quite broadband , one length
cove rs a give n band . Th e 1296 MHz version,
for example . works we ll on 1269 MH z . From
the formula for free space wavelength, which
also app lies to ai r-insula ted tran smi ssion
lines:

\4 wavelength (feet) = 246 / F (MHz)

0'
." wavelength (inches) = 2952 / F (MHz)
lruerestingly , since 2 meters, 70 em . and

23 em are all harmo nicall y related. and one
quaner wave on 2 meters equals three quar

Continued on page 18

Photo A. Pans required f or a single impedance convener, Note the
spacer sleeveand outer shell (top row'. and the center contact, center
conductor .....ith necked-dawn end, and the UG-58 (rype " N ", coaxial
connector. The sere..... d amp is not shawn.
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Phmo B. Complete 23 cm impedance com 'ener in process of being
assembled to ~-inch CA TV hardline. Assembly .....iII he complete when
spacer sleeve is pressed in place between the outer shell and the
hard/ine itself. and the screw damp is installed.



FEEDBACK

Feedback# Title Feedback# Title
In our continuing effort 10 presenllhe best in ama-
teur radio features and columns, we recogn ize the I Welcome Newcomers 16 Home-bre w:
need to go directly to the source-you, the reader. 2 Never Say Die ATV T ransmitter from
Articles and co lumns are assigned feedback 3 QRJ( a Microwave Oven
numbers, which appear on each article/column and 4 10 Meter Survival Guide 17 Aerial View

are also listed here. These numbers correspond to 5 Home-brew: Inexpensive 18 Hamsats
I. Review : Azimuth 100those on the feedback card opposite this page. On Hardline

Fluxgate Compass
the card, please check the box which honestly 6 Review : AEA FSTV-430 20 Homing In
represents your opinion of each article or column. 7 " Black Bag" Portable 21 Above and Beyond

Do we really read the feedback cards? You bet! 8 Harmonic H istory 22 Ad Index
The results are tabulated each month, and the edt- • Review: Amiga AVT 23 73 International
tors take a good, hard look at what you do and don 't System 24 leiters
like. To show our appreciation , we draw one feed- 10 Review: GMS-403 NiCd 25 New Products
back card each month and award the luc ky wi nner a Charger 26 Ham Help

free one-year SUbscription (or extension) to 73. II Home-brew: 27 Inde x 7/89

To save on postage, why not fill out the Product Four In/Five Out 28 Special Events

Report card and the Feedback ca rd and put them in 12 Home-brew: Good Mobile 2. Dealer Directory
Audio-For Pennies 30 Tech Tips

an envelope? Toss in a d amning or praising letter to 13 Review: PC Electronics' 31 Ham Help
the ed itor while you' re at it. You can also enter your TX·33 32 Barter 'n' Buy
QSL in ou r~ contes t. Al l tor the lOW, 14 Home-brew: 33 Propagation
low price of 25 cents! Low-Band Wonder 34 Home-brew: Upgrade Your

15 A sk Kaboo m CDR Antenna Controller

1-75

• Free Parking within 25 yards!
• Hotel and Restaurant same building
• Tailgate Sales
• Air Conditioned Flea Market and Exhibits
• Country Style BBQ
• Parking for RV's
• 20+ Forums > DX Verification s Testing
• Prizes! Prizes!! Prizes!!!
• ICOM, KENWOOD, YAESU, MFJ ...More!

1-85

1-75

' ~ i:1 q!
1-20 . l

[.;0 :.0·' 1-285

HamFeSlival1
1-85
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Figurt.' J. Cutawayof*wavt.' impedance con\'t.'r1er. showing all parts ofthe completed unit.

Fit the end of the contact oppos ite the fin
gers to the 9f32 center conductor tube. It may
well be a perfect. tight fit . If not. tum the
outside diameter of the solid end to lit the
9/32 tube tightly . It is best to use a lathe. but
you ca n do a satisfacto ry job by chucking the
pin in the chuck of a drill clamped in a vise
and " turn ing" it with a fil e . When clamping
the co ntac t in the drill chuck . slide it in far
enough for the jaws to co ntact the solid part ,
not the finge rs . Be ca refu l. Turning down a
1/16 to I,t -inch length is adequate since the
contact and the center tube conducto r will be
soldered together. Set the prepared pins aside
for later assembly.
- Cemcr Conductor:

One end of me 9f32-inch tube ce nter con
ductor must be necked down to the I,i inch
diameter of the solder pin on the UG-58. Do
this before you cut the tube to length . so that if
you goo f. you can cut the end off and try again.

First. clea n the tube and insure that one end
is square. Scribe a mark around the tube 3/32
inch from the end. Then. cut eight equally
spaced stors in the end of the tube to the 3/32
line . with the small triangular file. file each
slot slightly to create eight equal fingers that
each taper to abou t 111 6 inch at the ou ter
ends. Remove all burrs. Gently bend each
finger inward a little at a time until you have a
Ill-inch hole in the center. Be patient. Check
the fit on the center pin of the UG-58. When
you are satisfied. clean and tin the end lightly
with the silve r solder and n ux.

Now assemble Ihe VG-58 and the ce nter
conductor. Place the connector, threaded end
do.....n. intothe hole in the " assembly fixture ."
Tin the connector pin. Heat the necked-down
end ofthe center conductor and slip it over the
connector pin. then solder the two together .
Whi le the joint is still hot. usc the steel square
to insure that the ce nter conductor is pe rpen
dicu lar to the flange of the co nnector in all
planes . Hold the piece until it cools.

Next. lay the previously-prepared ce nter
contact pin next to the soldered center co n
ductor and connector assembly. Measuring
from the insu lator-on the UG-58 outtothe end
of the ce nter contact pin fingers . set the over
all length to that required by the frequency of
interest . Mark me ce nter conductor tube so
that . whe n cut and pressed together with the
center co ntact pin . it will be the right length .
Cut the 9/32 lube. Clea n and deburr the end.
Put some flux on it and press the center pin
into the end of the tube. Rechec k the overall
length. then solder. Remove all traces of nu x
with alcohol.
«Outer Conductor:

Standard a-Inch copper pipe with its
O.03r wall is almost exactly 0 .065 - larger
than Ihe outside diameter of the jacket on the
~-inch hardline . So. we need to prepare a
spacer sleeve to match the two diameters.
First . square one end o f a piece of copper
pipe, then clean and deburr it. Now . with a
tubing cu tter, cut off a l -inch long section.
This length will be the space r sleeve . Now
mark and saw a lA-inch wide section length
wise from the side of this sleeve. Deburr Ihe
cut. then compress the sleeve evenly until it will
just start imo the end of the uncut copper pipe.

•
CONOUC TOIl

Parts Preparation

eCcnrer Contacts:
Disassembl e the UHF T connecto r by

grasping the male connector ce nter pin with
vise grips and unscrewing it counterclock
wise. Drive the double female center conduc
tor out of the end of the co nnector. Note that
so me T co nnectors have a slight crimp on one
end. so gently d rive the pin out the opposite
end . Discard all pieces except the double
female pin . Saw me dou ble female in half to
make two center contacts. one for each end of
you r hardline system.

Good used UG-58s are widely available at
harnfests and surplus outlets . A good clean
ing in the d ishwasher and the use o f a used
(soft) Scotch-Brite" cleaning pad does won
de rs. Stay away from clea ning with steel
wool . as you'llleave brass where silver used
to be! Also. stee l wool has the bad habit of
leaving little electrically-conductive strands
in the least not iceable place!'> .
«Center Contact: Since the ce nter cond uctor
of the CATV hardlinc is copper-coated alu
minum. you will need some fonn of finger
connector for posi tive contact. The most ele
gant solution I have seen was published by
Bill Olson W3HQT in his .. > 50" column
for QEXmagazine in March . 1988. Bill used
the double female center pin removed from a
UHF " T" co nnector. cut in half 10 provide
twoscrsoffi ngers for two impedance convert
ers that just fit the hardline ce nte r conducto r.
- Miscell aneous:

Silver hobby solder . Th is is a high
strength . low-temperature solder available at
most hardware and hobby stores . Silver sol
der resists corrosion in ou tdoor service. and
is reputed to provide better conduct ivity to
RF than it!'> ordinary lead-tin relative. It has
separate solder and flux.

Hose cham ps. Use stainless steel. screw
types. One for each impedance converte r.

Hand tools. Include a tubing cutter. hack
saw. small triangu lar file , and small steel
square for alignment. Also. a small pencil
torch is much easier to usc than a regular
propane torch .

So AI Ox"'. or similar compound for pre
venting corrosion between the aluminum out
er jacket o f the hardline and the copper
impedance convener . Available at electrical
supply houses.

A solderi ng a nd assembly fixt ure . made
by drilling an Il fl6- inch hole . * inch deep in
a wood board . Not absolutely necessary . but
sure beat!'> try ing to hold a hOI connecto r in
you r fingers .

I'
CE~TER C~OR

7LW
.../ l".,

CENT ER CO~lACT-
SOLDER

- 9/ 32 CE~T E R

LpREPARED
I+AROLIN E

rers on 432 MH z and nine quarters on 1296
MHz. you could theoretically use a single
line and set of 2-meter impedance conveners
for all three bands . There are a few problems.
however. with this " one line and matche r fits
all." First. the more quarte r wavelengths you
use. the narrower the frequency respon se be
co mes. a nd th e mo re lik el y that you r
impedance matching sections will become at
tenuators if they are not right on the money .
Second . a single feedline precludes full
duplex crossband operation required for
satellite work. Finally. at those frequencies .
the cost of remote mounted antenna switching
relays would far exceed the cost of separate
feedlines!

Construction

The following co nstruction plan s appear [0

be the easiest 500 to 750 impedance match
ing arrangemen t to du plicate . using the most
common materials I' ve run across. Although
this project was originally intended for Mode
L uplink use only. Table I includes dimen
sions for all popular VHFfUHF bands.

Parts
Build two identical units for each cable.

«Outer Conductor: Standa rd .lA-inch copper
pipe. avai lable at any plumhing supply house
or hardware store. Insu re that it actually mea
sures *~ (0.875 ~) outside diamcter and has a
0.032 ~ wall thickness.
«Inner Conductor: Hobby brass tubing mea
suring 9f32 - (0 .281 ") outside diameter. Mis
cellaneous sizes of brass tubing and assorted
shapes are available in many hardware stores
and model shops. These are typically stocked
in t z-inch lengths. Where longer pieces are
req uired . buy two 12-inch lengths for each
co nverte r and slip a 4-inch length of the next
smaller size inside. then so lder them togeth
er. Be sure the asse mbly is straight.
«Coa xial Connector: You ca n get away with
using the UHF type (50-239) connector at 2
meters. although it is not ideal. At any higher
frequency . always use high quality Te fl on"
and silver N connectors. normally designated
UG-58fU. These co nnectors cost S3-5 each
new. but if you are going to go to the trouble
of buildi ng equipment for these bands. it is
fal se economy to use cheap co nnectors . Also .
stay away from the inexpensive bright nickel
plated ones. as they will corrode. and usually
do not have insulators capable of to lerating
the so ldering heal required for asse mbling
these impedance conveners . lr's depressing
to watch the center melt and drop OUI of a
connector as you attempt to solder the flange .
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Table I.

Length 01 center conductOf". (Inches)
20.5
6.83
3.27
2.27

Clean the uncut outer conductor and remove
the ridge left by the tubing cuner from the
inside end . SIOI the end of the pipe in 4 places,
to If: inch from the end of the tube. Deburr.

Cut the outer conductor to length with the
tubing curter as specified in Table I for the
band desired.
- Final Assembly :

Stand the previously-prepared cente r sec
tion on end in the hole in the "assembly
fixture . " You will soon be glad that you
made this fixture. Lightly flux the flange of
the UG-58 and the unstoned end of the outer
conductor. Stand the outer conductor on the
flange and ce nter it. Look in the opposite end
of the assembly and insure that the center
contact pin is well aligned in the center of the
ou te r conduc tor. If not , this is your last
chance to fix it. When alignment is correct.
heat the outer conductor and flange until the
fl ux bubbles. then touch the solder to the
surfaces. When the heat is right , the solder
wi ll flow between the pans. Use enough sol 
der to get a strong. complete bond between
the pans. Do not di sturb the assembly unti l it
cools . Then. dean all flux away with alcohol.
The conveners are now complete and ready
for assembly to the bard line.

Ila rdline Prepara tion

Completely install the hardline without the
impedance conveners. Keep any bends as
large as possible . To avoid kink ing the line. I
have found it helpful to cut radius forms from
wood . and then bend the line over them . A
10-inch rad ius seems adequate.

Cut the hardline with a hacksaw. Then

Frequency (MHz)
144
432
902
1296

score the aluminum outside jacket with the
tubing cuner back lh inch from the end.
G rasp the end of the hardline jacket with
pliers and rock it gently to break the jacket at
the score. Remove the end section of the
jacket . Cut through the foam insulation to the
ce nter conductor with a sharp knife , flush
with the end of the outer jacket. Do not nick
the ce nte r conductor. T wist and pull off the
section of insulation. then scrape the center
conductor clean hut do nOI da mage the copper
coating. Trim the end of the ce nter conductor
to protrude * inch beyond the foam insula
tion. Round the end with a fil e .

Clean the outs ide of the aluminum jac ket
with a Scotch Brite pad and alcohol. Since
copper and aluminum clamped togethe r are
subject to galvanic corrosion (and aluminum
oxide is a dandy insulato r) . lightly coat
the newly cleaned aluminum surface with No
AI Ox .

Assem bly

Stan the split copper spacer sleeve into the
sinned end of the impedance convener outer
conductor . Slide the impedance conve ner
over the prepared ha rdli ne , insuring that the
hardline center conductor enters the ce nte r
contact pin . Slide them together as far as

l ength of outer &hell (Inches)
21~

8
4~

3~

possible . The end of the contact pin should
butt against the hardline dielect ric . Then tap
the spacer sleeve between the two surfaces
until it is flush with the slotted end of lhe outer
conductor. Secure with a hose clamp. That's
all it takes! Be su re to waterproof the assern
bly for ou tdoor use .

Performance

While I lack access to the equipment re 
quired to accurately measure return loss, ex
periments with a di rectional coupler indicate
no perceptible difference in SWR whether the
measurement is taken at the input or output
end of an assembly of two impedance con
veners and 50 feel of75 0 CATV hardJine. In
practice. they work great. I use this arrange
ment on 144. 4 32 and 1296 MH z . O n 23 em .
the bandwidth is broad enough to make no
performance d ifference between use on 1296
terrest rial and 1269 sate llite. And the reduc
tion in line loss on Mode L satellite uplink is
so dramatic that it has made a signal that was.
with 13 Watts into 50 feet of Belden 9913.
ba rely readable on SSB. to a quite sat isfacto
ry signal.

This simple project is bound to save you
many dollars on low-loss transmission line
cable . Good luck! m

BATTERIES "R" US•••
You've bought our replacement batteries before...

NOW YOU CAN BUY DIRECT FROM US. THE MANUFACTURER!- _._--- - --- --

MADE IN
THE U.S.A.
SEND FOR FREE
CATAlOG AND
PAlCfllST

CUSTOM MADE BATTERY
PACK a INSERTS
Made 10 your specifications.

KENWOOD INSERTS
PB-21-$13.7S. PB-25-$20.00
PB-28-$20.00
ICOM INSERTS
BP-S 123.00 . BP-3--$T8.9S.
BP-7, BP-8

YAESUlMAXON
* FNB-l 0 7.2v @600MAH

· ~~~~~S) ;.~ :~~~H
• same size case as FNB-12

Introduetory Offerl
P4W 11v @ 500MAH - $22.63
FN& 2 11v @ 500MAH • $22.63

SOURCE FOR ALL YOUR COMMUNICATION
BATIERY REPLACEMENT NEEDS.MasterCard and Visa

cards accepted. NYS
residents add 8 '4%
sales laX. Add $3.50
for postage and
handling.

ICOM
CM2. PB2 7.2v e SOOMAH
eM5, PB5 10.8v @ SOOMAH
SUPER 75" 8S
13.2v @ ll00MAH
9.6v @ 1200MAH

(base charge only - 1" longer)
Introductory Offerl
SUPER 75 & as -$64.95 each

L..."

W & W ASSOCIATES
29 -1 1 Parsons Boulevard. Flushing . N.Y. 11 354

WORLD WIDE DISTRIBUTORSHIPS AVA LABlE. PLEASE NQUIRE.

In u.s. & Canada Ca I Toll free (800) 221-0732 • IN NYS (718) 961-2103 • Telex: 51060 16795 • fAX: (718) 461-1978
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by Ron Hranac N6IVN. Doug Greene NQ9I. and Bill Brown WB8ELK

AEA FSTV-430
The latest entry into the 70cm ATV
transceiver market.

Advanced Electronics Applications, Inc.
PO Box C.2160

lynnwood. WA 98036
PH : (206) n5-7373

Price Class: S500

F ast-scan amateur television (ATV) is a
fascinating mode 01 ham radio. ATV is

much like commercial TV-images are dis
played at 30 frames per second , resulting in
video that constantly and nuidly changes to
the human eye . Compare this to slow-scan TV
(SSTV), in which images are displayed only
once every 8-9 seconds.

Video images are " informahon rich," and
so it takes a large signal bandwidth to send
frames of video at an appreciable rate. That's
why you find ATV only in the UHF and above
bands-it's only in these regions where you
are allowed signals with the required band
widths for ATV.

A very popular band for ATV is 7Ocm. This
review addresses a new ATV transceiver on
the market lor this band , the AEA FSTV-430.

Panel Controls and Por1s

The AEA is housed in a well-shielded and
attractive case and has fron t panel controls for
adjusting video and audio gain. You can plug
the AEA into your TV camera with a 1o-pin
Iront panel connector , and switch video
sources, between TV camera, VCR , and com
puter. To conserve power, you can also switch
the camera oN when you 're using other video
sources .

Crystal and VFO

You can order this transceiver with one or
two of the popular ATV frequencies (434,
439 .25, 426.25, 421 .25 MHZ). It produces the
final signal by generating a Channel 3 or
Channel 4 TV IF frequency, and then upcon
verting by mixing this with a crystal controlled
local oscillator (LO). The same LO and mixer
circuitry receives ATV. As a result , the two
selected frequencies are crystal controlled al
so on receive . As long as the other station rs on
one of these same frequencies , no tuning is
necessary.

A favorable feature of the FSTV 430, howev
er, is that it also includes a variable tuning
control for the entire ATV band. A switch dis
ables the crystal controlled local oscillator and
enables the VFO .

The receive IF frequency can be eith4r
Channel 3 or 4 on your TV, depending on
whether there's a strong commercial station
nearby. Changing the IF involves installing
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PhotoA. Front paneloftheAEA FSTV-430.

Photo B. Top of the PC board of the AEA
FSTV-430. Layout is very neat.

new crystals and moving two jumpers. The
transmitted signal, basically the output of Ihe
Channel 3 or 4 modulator before uoconver
sicn, can be monitored directly on Channel 3
or 4. Although it's better 10 actually sample the
final output as long as the output stages are
linear, this will still give you a good indication
of your transmitted signal.

" the FSTV
430 also includes a
variable tuning control

for the entire ATV
band."

This rig has a built-in vestigial sideband fil
ter, which rolls oN the lower sideband of the
transmitted signal 1.25 MHz below the video
carrier. It eliminates emissions below the
band edge on 421 .25 MHz, and weak signal or

satellite bands on the other frequencies. (See
sidebar for discussion of vestigial sideband}

Operation

When we made several on-the-air mobile
ATV tests, most stations commented on the
excellent quality of the picture. Several sta
tions mentioned that even with a weak (P2
P3) signal, they heard a good sound subcaet
er, even though the audio gain was a little
lower than some of the other rigs on the mar
ket. One facto r to consider when ope rating
mobile or with battery packs, is that a rig's
performance drops off considerably below 12
volts . Also the current drain of 300 mA on
receive and 700 rnA on transmit will mean that
the battery pack should be selected accord
ingly, and preferably have an extra cell for
13.8 volt operation.

Receiver Performance

[Ron N01VN performed the following mea
surements . .Ed]

The FSTV-43O uses a low noise Ironi end.
Received 70 em ATV signals are amplilied
and routed to a diptexer mat is part 01 the
transmi1Jreceive IF stage (see Figure 1). The
signals are then amplilied and applied to a
mixer for downconversion 10 IF. Alter addition
al amplilicalion, a second diplexer routes the
IF (Channel 3 or 4) 10 a vestigial sideband
SAW mter. This filtered channel is available at
the rear panel TV F connector lor display on a
conventional television set.

I measured the downconversion gain vs.
noise figure at the FSTV-43O's TV output at
lour different settings: receiver tune at crystal
control posit ion , and receiver tune at low end,
midrange, and high end 01 the VFO range.
Downconversion gain ranged from 10.5 (VFO
high end) 10 12.3 dB (crystal selling), and re
ceiver noise runs 2.2 (crystal setting) to 2.8 dB
(VFO high end). All observations here were
taken at the video carrier frequency.

Downccnverted frequency accuracy was
quite good: a 434 .000 MHz input signal pro
duced a Channel 3 output at 61.2527 MHz.

Most television sets will have excellent pic
ture quality with a 1,000 microvolt RF input .
The AEA transceiver will provide that signal
level at its TV connector with a received RF
input 01 about 225 microvolts; signals above



Low Pass Design
The low-pass design of the AT-300 is
what you would expect from a company
where Engineering Makes the Differ
ence. The low-pass design of this AEA
tuner means harmonic attenuation for
lower lVI potential. This design also
allows matching a much wider range of
antenna impedances than the common
high-pass designs.

Larger Size
One look at the AT-300 lets you know
this tuner is different. irs bigger. While
some manufacturers promote the small
size of their tuners. AEA knows that
performance is most importa n t. The
simple reason for the larger s ize is that
smaller sizes degrade the inductors' Q
(Quality factor). which results In less
efficiency. Less efficiency means that
for a given power output from your
transmitter. less power will actually get
to your antenna.

Easy Operation
The AT-300 tuner features a precision
frequency compensated dual- movement
SWR meter for ease of tuning. The h igh
and low power front panel switch selects
the proper range for the SWR meter. The
AT-300 is rated for 300 watt operation.
The internal balun and front panel
selector switch allows for balanced and
unbalanced outputs.

Get maximum performance from your
transceiver and antenna by using the
AT-300 antenna tuner from AEA. See
your local AEA dealer today or contact:

Advanced Electronic
Applications, Inc.
P.O. Box C-2 I60
Lynnwood. ViA 98036
206-775-7373

AEA Retail $249.95
Amateur Net $219.95
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Photo C. fn-channef frequency response of transmiNed signal. Photo D. Unmodulated transmiNer output. The vertiCal scale is 10
dB/division; the horizontal scale is 2 MHz/division. The video carrier is
at full vertical sca le. The audio carrier is 4.5 MHz up from the video
carrier, and is about f 7 dB below the video carrier. The other peaks are
spurious outputs.

about 2,800 microvolts will begin to overload
the FSTV-430's front end. The minimum sig
nal necessary to produce 40 dB video signal
to-noise is 147 microvolts; picture quality at
that point is roughly equal to a standard VHS
videotape .

Receiver current draw at 13.8 volts was
measured at 0 .30 amps.

Tranamltter
Performance

The transrntttet's
video input signal, from either the front panel
1~pin CAIIolERA connector or the rear panel
VlOEO IN connector, is amplified and its sync
pulses expanded before modulation (Figure

1). The audio input signal is also amplified,
then the two are combined in the modulator
stage. At this point, the video signal becomes
an amplitude modulated IF at eitherChannel3
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Figure 1. AEA FSTV-430 block diagram.

22 73 AmateurRadio . Ju ly, 1989



Why Vestigial Sideband?
A vestigial sideband (VSB) transmission is a signal type that falls somewhere between

single sideband and double sideband, in which one sideband and a vestige (small part) of
the other sideband are transmitted. This scheme was proposed in 1938 for commercial
television broadcasting, so that a 4 MHz video bandwidth could be transmitted in a 6 MHz
wide channel. Technically, the vestigial sideband ofencver-me-a« broadcast TVchannel
is what is left after filtering out most of the lower sidebands generated in normal double
sideband amplitude modulation.

But why not just transmit TV pictures with plain old single sideband, if the goal is to use
less RF spectrum? Unfortunately, the complex video signal transmitted by broadcasters
is such that a type of picture impairment known as quadrature distortion results if at least
some of the lower sideband does not accompany the full upper sideband. Fortunately, it
was determined early in broadcasting that the sidebands more than about 0.75 MHz from
the video carrier were small enough to aHow removing some of the lower sidebands. This
still results in another problem-group delay-but this is not nearly as bad as the
quadrature distortion that would occur if true single sideband transmission were used .

The benefit of VSB to radio amateurs transmitting fast scan video is reduced band
width. In fact , a true VSB signal with a 4.5 MHz audio subcarrier will occupy only 6 MHz,
the same as over-the-air broadcast TV. Double sideband could be as much as twice that!
VSB benefits are quickly lost. thOugh, if fast scan power amplifier stages are not extreme
Iy linear. The presence of the video carrier and its 4.5 MHz sound subcarrier in an
amplifier circuit can generate third order intermodulation products, which appear as if
new sidebands have been created in the amplifier. These " regenerated sidebands"
actually are distortions that fall at twice the video carrier frequency minus the audio
subcarrier frequency (2V - A), and twice the audio subcarrler frequency minus the video
carrier frequency (2A - V). This is why broadcasters use separate video and audio
transmitters, and passively combine the signals in a diplexer prior to the transmission line
and antenna. . .. de N01VN

(61.25 MHz) or Channel 4 (67.25 MHz); the
audio signal frequency modulates a subcarri
er located 4.5 MHz above the user-selected IF
video carrier.

The IF is upconverted to the desired 70
cm ATV frequency (434 MHz standard) and
amplified to 1 Watt. The transmitter IF also is
available at the transceiver 's rear panel F
connector for monitoring on a conventional
television set.

Transmitter video carrier output power with
no modulation present was measured at + 31
dBm (1.26 Watts); with 1 volt peak-to-peak
video input and the video gain control set at
maximum (75% depth of modulation), the
output power at sync tips increased 1 dB
to 1.58 Watts. At this output level, the audio
carrier was 18 dB below the video carrier.
CuriouSly, after a few minutes of operation ,
the transmitter's output power dropped to
+ 29 dBm (0.79 WailS). Paralleling this de
crease in output power was an increase in
th e transce iver's operati ng curr ent, from
0.72 amps when th e transmitter was first
turned on to 1.01 amps after several minutes
of operation.

In-channel video frequ ency response was
±1 dB (Photo C) at 75% depth of modulation.
Although the FSTV-43Q uses vest igial side
band filtering in the IF, output amplifier nonlin
eennes introduce some third order distortions
that appear as spurious signals 4.5 MHz be
low the video carrier and 4.5 MHz above the
audio carrier. These signals were 34 dB and
43 dB below the video carrier respectively
(Photo D). There also was an in-channel spurt-

ous signal 2 .75 MHz above the video carrier at
- 53 dBc, and another 1 MHz above the audio
carrier at - 56 dBc. The worst case out-of-

channel spuri ous was the transmitter's sec
ond harmonic , which was - 29 dBc. The mixer
LO signal was - 35 dBc (372 .75 MHz) at the

P.0. BOX 421 5. ANDOVER, MA 01810-4215USA (508) 475-7831

• 690 GREENLEAF AVE., ELK GROVE, IL60007 •

PHONE: 312-439-1234 FAX: 312-439-3799

NEW & FACTORY SEALED $109.00
FOR MORE INFORMATION, OR TO ORDER, PLEASE CALL:

HORIZON MANUFACTURING

VICTOR
5080

IDEAL FOR INVOICING. BUSINESS FORMS, PACKET RADIO. TELETYPE,
OR ANY HEAVY PRINTING APPLICATION. WHY USE A GOOD LETTER
QUALITY DOT MATRIX OR DAISY WHEEL FOR PAINTING INVOICES AND
FORMS, MONITORING PACKET & RTTY WHEN A HEAVY DUTY DOT
MATRIX PRINTER IS ALL THAT IS NECESSARY?

INDUSTRIAL PRINTER SALE

• MADE FOR
CONTINUOUS OUTY

• 4 INTERFACES
STANDARD,

PARAUfL. RS-232,
TTY. IEEE-488

• 8l-OIR€CTlONAL
• eoCOlUMN- l00 CPS

• FANFOlOORROU
PAPER

• RE·INKABLE RleBON

• HANDLES 6 PART

FORMS

• CQMMERCIAllVSOLO
AT Sll95.00

AllOROERS SHIPPED ev ups
u, ANa TX RESIDENTS INCLUDE APPlICABLE SALES TAX

oJ ~ iMI ]: ;g ® t.il i u ill: :N
MANUFACTURERS

GRID DIP METERS
" Dipper"

The James Millen Grid Dip Meters. Model
It 90651·A A.C. P\:)wered and the Model W90652
Solid Stale Banery operated, are compact and
completely self-contained laboratory - service
quality test equipme nt units. The " Dipper"

covers the range ot freq uencies between 1.7 MHz and 300 MHz in seven
calibrated un iform length scales with generous overlaps plus an arb itrary
scale lor use with special applieation induclOr$.

'90651 A A.C. Model with Tube S350.oo
.90652 Solid State Model wilh Banefy $350.00

low Frenqueocy Inductors fof" ' 906S1-A Only

11 46702 925-2000 Hz $ 35.00
'46703 500-1050 HZ................................. .................. ... . 35.00
1/46704 325- 600 HZ. 35.00
It 46705 220- 350 HZ.............•.... 35,00

TRANSMITTING CONDENSERS
16000 Series

Anolher member of the " Designed lor
application" series 01 transmitti ng variable air
capacitors is the 16000serieswilh voltag6 rating s
from 3KV to 13KVin single or euersecncns.
Rigid, hellvy chann elled ajummum end Irame

and thiCk. round edge pol ished pl llles c ereeec supporting strUCIure and
inl'lUlalQ(. eeass niCkl. plated hardware. Constant impedance, heavy
current, mutl 'pIe finger rol:or contact. Prices range between S50 and $80
ellch. Other styles llnd capacitances are also llvailable.

'I'OUR INQUIRIES ONOTHERJAMES MILLEN PRODUCTS ARE WELCOMED

CIIICLE 30 8 ON READER SUVICE CARO

CIRCLE 13 6 ONREADER SERVICE CARD
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prototype 01 the FSTV-430 a lew months ago,
and it did not have the ifl.band spurious prob
lem. This is probably a bug unique 10 this
particutar transceiver, All in all , a nice rig! III

"'''', " "" ,

FSTV-430 Video Performance
1.1 %
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191,0 nanoseconds
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above video did produce a very slight beat
pattern in the picture, but it was not objection
able (this appeared after about a half hOur 01

operation, and did not go away), We tested a

transminer output. All other spurious signals
were at leaslSO dB down.

Another indication of in-channel frequency
response is the demodulated mutlibursl test
signal shown in Figure 2. The demodulated
composi te lest signal in Figure 3 provides a
visual indication of short time and tine time
video distortions, which are related to picture
detail and sharpness. That test signal is also
used to measure chrominance-to-Iuminance
del ay and gain, as well as differential phase
and gain . This data is uselul lor determining
how well coior video will be transmitted. For a
summary 01 that information , see the table.

How's The Image?

Though the transmitted pictures aren't
broadcast quality, they do look quite good . In
fact, under P5 conditions, and with identical
video sources, you would be hard pressed to
tell the difference between an ATV signal from
the FSTV-430, and one from your local televi
sion broadcast station .

" .. . underP5
conditions, and with

Identical video sources,
you would be hard
pressed to tell the

difference between an
ATV signal from the

FSTV-430, and one from
your local television
broadcast station."

Figure 2. Demodulated multiburst test signal.
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FI!JUf83. Demodulated composite test signal.
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General Comments

The physical appearance, circuit layout,
and mechanical design of the transceiver are
very good . The ability to monitor transmitted
and received video on a conventional televi
sion set tuned to the rig 's IF (Channel 3 or 4) is
a handy feature, and with its compact size
(2.6- x 7.4- x 8.3 -), it won't take up much room
in the shack or out in the field. Power con
sumption is a bit on the high side for extended
continuous operation with batteries, especial
ly if a camera will be powered from the front
panel 1o-pin connector, but with an external
supply, this shouldn't be a problem. The an
tenna connector is a BNC type: I prefer a type
N connector for 70 cm operation.

The FSTV-430 manual is well-written and
very complete. It includes a good block dia
S'ram and schematic, along with operating in.
structions and theory of operation. The on ly
thing missing from the manual is information
on alignment.

We had an opportunity to use the transceiv
er during the Denver area's weekly ATV activ i
ty night. Other hams receiving the FSTV-430 's
signal commented on its good audio quality,
and judged its performance very good, too .
The m-cnenner spurious signal 2 ,75 MHz
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RECEIVING
CONVERTERS

COR-3 REPEATER CONTROL·
LeR kil.. seeaees adjI'Sfable tail
& trne-out timers. solid-state

=k~~~~: ..~...~
CWID kit. Diode programmed,
adtuStable tone, speed, and timer,
to go with COR-3 $59

NEW COR-4 kit. Complete COR
and CWID all on one board lor
easy construction. CMOS logic
for low power consumpuon,
Many new features. EPROM pro
grammed; specify caliletlers..$99

NEW TD-3 SUBAU0 1BLe TONE
DECODER/ENCODER kit. ...$24

TD-2 DTMf DECODER/CON
TROUER kit. Ful 16 digitS, with
loII-eaI reslJiCtor, programnable.
Can tum 5 functions onloft. Great
lor selective calling. too $79

AP-3 AUTOPATCH kit. Use with
above for repeater lIU1opatch.
Re.en;e patch and phone line
remote txll ibol are std $79

SH U lliollor Mlline of2.. ""''''''1''..,
con.,fT'" for.hf & ub', lIi l . only 179

L'~or Amplm, ,, I "i/. uP '050 w.

Ap· 2 SIMPLEX AUTOPATCH
TIITling Board kit. Use with above
lor simplex operation $39

MQ-202 FSK DATA MODULA.
TOR kit. Rl,Wl up 10 1200 bal.d
digital signals through any 1m
transmitter with lull haodshakes.

~~r~e:~~ ..~~~: ..~~~~
DE·202 FSK DEMODULATOR
krt. For rec6ive end of link, ....$39

9600 BAUD DIGITAL RF LINKS.
t ow-cost packet networi<ing
system, consiSUng of new MO·96
Modem and scecet versions of
oor 220 or 450 mHz FM Trans
mitters and Receivers. Interface
difectly with most TNC s, Fast,
diOde-switched PA's output 15 or
'!DN. call tor info on !he right
system tor roor appliCation!

$ tst;«
$99 Wltedlt" ted

LNW -(*)
MINIATURE

GaAsFET
PREAMP

ONLY$24" •.

$39w""""",

• Specify lUlling range desjred, 142,150, 150
162, 161· 114, 2 13-233, 4 10-454, Qf 4$4-4 rs

ONLY $59!
-"",

FEATURES:
.Ytry Low NoI..: 1II .7d6VHF, 111 8dB UHF

'Hilh GaIn: l 3·20dB, depending 00 frequency

'Wld. Dyn..",lc Rang. : to resist overload

· St.bl. : new-type dual-gate GaAs FET

ONLY

HELICAL RESONATOR
PREAMPS

' Soec" r l umng "mile deSifed 120· 115 ,
2O().240.0I 400·SOO MHz

' SpeCIfy IUtUllg rallge oos"ed: 2 8 ·30, 48 ·58,
131· J50. /5 0 ·J12, 210·230, 400·410 , or
800·980MffZ,

Low·nOo S-e preamps '/111m reieer resonators
ttduc. IIlt ltmlOCl & ctOts.Qand ertertererce lI'I

CrotlCal apphcatlOOs
MODEl HRA -{*l. $49 ~hf , $84 uhf.

LNS-{*)
IN·LINE
PREAMP

GaAs FETPreamp
SIITlII¥ to l "G. except deslgned tor low cost
a......1"" On/y 5/B'WII 1·S/S'L. 314-H.
E3Sl1)' mounts lI'I many raoos.
' So«,fy tunoI'>e ,anile Cle$ae<l 25-35. 3~·~$.

$$·90.90-120, J2(}. I 50. /50-200. 2O().210 .
0I 4QO.SOO MHZ

GaA,s FET Preamp With teene es SImilar to LNG
seres. e~(ept autOlNltieally . ...Itehtt 0l.It of
11/1I dllrilll trMlITIit. use WIth base or motlole
tr<W'lSC!l~ uP to 25W,

FCC TYPE-ACCEPTED TRANSMITTERS & RECEIIIERS AIIAILABLE
FOR HIGH·BAND ANO UHF, CALL FOR DETAILS,

-FM EXCITERS:
Kits $99. Wtt $179. 2W
continuous duty. TCXQ &
xtatoven cctoos available.
-T"'5 1 tOf' 1.M. 6M, 2M,
15' -174,22' MHz.
-U451 for uhf.
FCC type accepted for commercial bands,
- Call lor latest information on 900 MHz transmitters.
-VHF & UHF ...MPLIFIERS. For FM, SSB, ATV. Out put from 10
to 50 Watts. Severa! models, k. its starting at $79.

KIT, ONLY $675
WIREO$975
VHFOR UHF

-R144fR221 FM RECEIVERS for 2M,
150· 174 , or 220 MHz. Ga.... FET
Iront end. 0 .12...V sensitiv ity!
Both crystal & ceramic
tsters plus helica l resonator
froot end fO( excecucrer
serecuvey: > 100dB at 1: 12k.Hz
(best available anywhere)'
Frutter-ceoot SQuelch. AFC tracks
drifting transmitters.
Kit $149, wit $229.
-R451 UHF FM RCVR. Sim ilar to above. Tuned line front end,
0 .25uV sens . re. t c v With optional hel. res. preamp). Kit $ 149 ,
wit $229.
-R9. 1 FM RCVR FOR 9•• MHZ. rncie-ccoverson. GaAs FET I ront
enc.e.zuv sens. Kit $ 169. wtt $259.
-R76 ECONOMV VHF FM RCVR for 10M, 6M. 2M, 220 . Without hel
res cr atc. Kits only $ 129.
-Weather . ateUlte & AM Aircraft receive's also avail.

FEATURES:
• SENSITIVITY SECOND TO NONEI GBAIFET front end on vhf
models gives 12dB SINAD of 0. 12uV(vhf), 0 .15uV(220). UHFmodel
0.25uV std. 0 .1uv with optional helical resonator preamp.
- SELECTIVITY THAT CAN'T BE BEATI Both a-core xta t filter &
cerermc fi lte r for > tl,dB at only ± 12kHz. Helical resonator front
end to combat desense & intermod.
-CLEAN, STABLE TRANSMITTER, up to i aw output standard: 50W
with accessory power amplifier.
-FCC TYPE ACCEPTED for commercial high band and uhf.
-Courtesy beep, field-programmable CWID. f lutter-proof squ elch,
automatic frequency control to compensate for ott-frequency trans
mitters (all standard features).
-Full ranc_ of optkHIs available, such as autopetcn. phone line or
raoc remote cconct sub-audible tones, duptexers.
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Number 7 0n your Feedback e-I'd

"Black Bag" Portable
Set up a portable QRP OSCAR station.

by Tom Hall N6DGK

Photo A. Complete Mode-A station. It includes the FT-290 with teiescop
in!: antenna , the 10m DX handy, antenna stand with coax, anti 10m
GaAsFET p reamp (with 9V battery and coax).

O peration at Home and on the Road

Finally the crystals arrived and I was ready
for Mode A and RS II . My first try was done

[P.O. Box: 06017, Ft . Myers
FL 33906, (813) 936-23971.
I' ve used them before as a
source for " rock-bound" ra 
dios thai I still have . Their ser
vice is good and the prices are
reasonable. I asked them if
they could make crystals for
the frequencies I needed if I
sent along one of the crystal s I
already had . They assured me
ir was no problem , so I sent
one along with my order.

Du ri ng the wa it for the
crystals, I ordered and built a
GaAsFET preamp 10 make up
for se nsitiv ity lost at 29 .5
MHz. This wasa Hamtronics,
Inc . [65 Moul Road , Hilton
NY 14468-9535 , (7 16) 392-
9430] Model LNW-28. These

preamp kits are a great value at only $24.
They have other models that work all the way
up 10 500 M Hz.

Also du ring the wait I ordered crystals
fro m AEA 10 make the Handy work with the
Hamlronics 4 35 downconverter in the mobile
mode J station. That arrived ahead of the Jan
crystal s so. during the next mode JA pass of
FO-12 . I gave it a iry.

The bottom end of FQ- Il"s pass band is
435 .8 MHz . The Hamtron ics CA432-5 .
which is the one I am using. converts to 28 .8
M Hz . Since Ibi s is beyond the range of
AEA 's specs. I had some indication of what
the pe rformance would be like a129.5 MHz .
As It turned out. even with the Hamtronics
435 GaAsFET preamp I was using and the
ga in of the down converter itself, I could just
ba rely make out FO-1 2' s beacon. The DX
Handy's volume control was all the way
ope n. II definitely needed from end or IF
ga in. so I installed the LNW-28 preamp . The
difference was dramatic! I now had more
sound from the speaker than I needed and
p le nty o f movement fr om the Handy ' s
S-mete r.

•

Photo B. Some Mode-A RS 11 operation
from the Grand Canyon. The author j ust
fin ished a contact with WA 7NQQ in Ore
gon , TCA elevation was about 30 0 to the
west, His report was S-5.

AddinK Crystals and Pream p

AEA prov ides 2 crystals , one which sets
the ra nge of the VXO from 28.250 10 28 .30
and one for 28 .30 10 28.350 MHz . I tackled
the crystal problem w ith a call 10 Jan Crystals
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T here 's been a lot of talk
lately about wor ki ng

satel lites with HTs. especially
with the possibility of a Phase
IV geosynchronous system in
the fu ture. Some amateu rs
have already experienced this
by using one of the few gate
wa y stat io ns that operate
through AO-IO and AQ.13 .

A gateway is basically a re
peater linked to an OSCAR
station. an exciting applica
tion of modem amateur tech
nology , hUI not available 10
eve ryone. II is poss ib le .
though. to operate through
LEO (low earth orbit) satel
lites with small low powered
radios and simple vert ical an
tennas. I' ve been doing [his
for some time usin g Mode A and operating
through RS II . The enti re setup fits into a
small black shoulder bag I call the .. Black
Bag Portable ."

The hean of this system is A EA's new 10m
Handy. and the olde r Yaesu Ff290R. which
is Ihe radio recenlly used by cosmonauts
U I M IR and U2MIR. The other pa rts of Ihe
setup are a 10m GaAsFET preamp and a
telescoping groundplane mount for the 10m
antenna . The FT290R is ready to go, using
the internal telescoping antenna and 2 Watts .
The 10m Handy. however. requires a search
for crystals 10 put its two-channel VXO in the
29.5 MHz range . AEAdoes noI. have crystals
for any frequencies above 29 MHz and does
no! guarantee performance above 28 .6 MHz.
The manual does infer that a factory retune is
possib le, bUI thai pF course means that the
low cnd pe rformance would be lost. I dec ided
10 use the GaAsFET preamp to co mpensate
for the lack of sensitivity in the satellite sub
band , hoping thai the VXO would work at
those freque ncies.



in the back yard using camera tripods for
antenna mounts, the DX Handy' s telescoping
antenna. an AEA half-wave portable antenna
for 2m. and of course the LNW-28 preamp.
The entire setup worked bener than I antici
pated . RS I I 's beacon was strong , tuning
the passband was not too d ifficu lt . and
my upli nk was coming through loud and
clear. I only made one contact on this occa
sion- KA0SHC in Kansas . His signal was
S-9, very strong and easy to copy . He re 
turned an S-5 signal repon for the signal
coming from the FT290R.

" The heart of this
system is AEA 's new
10m Handy, and the

older Yaesu FT290R."

Since then I've used the ponable many
times in some rather unusual circumstances. I
made contact with KA4BLN in Alabama
while on a tour at Griffith Observatory in
Hollywood CA . talked to WA 7NQQ in Ore
gon from the south rim ofthe Grand Canyon ,
and worked WW6J from the Disneyland Ho
tel while attending Hamcon '88. I' ve also
mad e two brief contacts with WB6LLO in
San Diego through FO-12, with the addition
o f the CA435- 2 downconverter and a small

432 yagi, still using just the
FT290R and its telescoping ver
tical with 2 Watts of uplink
power.

The "Black Bag Pon able "
is proof that amateur satellite
ground stat ions need not be
complicated or expensive . Op
e rating portable does have its
limitations. of course , bUI I've
found a cou ple oftricks 10 make
it work . Hold ing the FT290R
in one hand while transmitting
and rotating it in the air for
strongest downlink keeps fad
ing at a minimum . As the satel
lite passes , il slowing spins on
its axis so rotating the 2 meier
antenna keeps the polarity sense
the same between satellite and
ground . Mount ing the 10 meter
antenna at a 30 degree tilt from
vertical and rotating it in a 360
d egree c ircle has the same
effect .

One precaution: I 've also dis
covered that lay ing the to meier
preamp along side the Handy
can produce RF feedback and
cause the receiver to go into os
cilla tion. Always keep il at the
top end of the radio!

For those who are interested
in going portable. good luck.
You're in for some real fun! Ell

Photo C. A little FO-12 operation anyone? The author
worked WB6UO on Mode-J in two passes with three
Warts on the 2m uplink.

CIRCLE 6 ON READD SERVICE CARD

---////

• DURA·FlEX neoprene e lastomer
significantly advances antenna shock
absorption technology.

• Eliminates RF nolse in duplex radio
systems from metar-to-meter contact in
conve ntio nal steer springs.

• Drastleally cuts whip vlbratton which can
damage or break a nten nas with steel
springs on high-vibration vehicles .

• Solid brass adaptors molded into neoprene;
braid totally isolated through ce nter cavity.

• Fietd·pro,en against heat. cold. humidity
and abrasion extremes.

• Mod.ll for rool, trunk o r magnetic
mounnnq. 2 meter. 220 MHz or UHF.

-FLEX*
unts silence
rated RF noise.

the antenna specialists co•

ct:t
a member 01 The Allen GroupInc.
30500 Bruoe IrWstriaI ParI<way
Cllllo'8land. OH 44139-3996
216t'349-8400, Telex:4332133, Fax: 2151349-8407
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Harmonic History
Thirty years ofsuspense.

by Elizabeth O'Connell

•

T hank goodness for television reruns. II
look nearly 30 years. but I finally dis

covered how the Lone Ranger and Tonto
escaped Miles Murdoch ' s deserted mine
shaft. I was so excited , I immediately tele
phoned my sister .

" November 1955: ' I yelled. " Remem
ber? The mine had just collapsed , Murdoch
was rubbing his hands together with a s inister
smile on his face. and Silver was reared up
bchmd him, snorting."

" Y " . id "cs, yes, my sister sal . lief own ex-
citement mounting . " You found out what
happened , dido ', you? Don ', make me wail , ..
she demanded . " Tell me! "

Of course, l told her instantly. It had been
the same anxious. suspensefu l 30 years for
her. After all. we had bee n harmonics togeth
er. Yes , harmonics . Most Iiule girls are sis
rers, siblings. or daughters, but when your
dad is a ham radio operator . you' re a harmon
ic . Technically, in ham jargon, harmonic
means an o ff-shoot of a principal s ignal that
appears o n a di fferent frequency , Pretty
clever.

Growin~ Up a.s a Harmonic

In the 1950s when Dad was on the a ir, we
harmonics never saw nor heard a complete
half hour of the Lone Ranger without the
interference of Dad ' s mighty transmitter/re
ceiver in the basement. The RFi went straight
through the wall to thc T V set in the living
room , leaving our black and white he roes in
static limbo. Those were the good old days
before the refinement of amateur radio equip
ment, and eons before cable TV screened out
al l sorts of interference .

Now there 's a carpet on the living room
fl oor, which I suspect our mother put there to
cover up a worn spot by the television where
litt le fist s pounded the floor and little girls
hollered , " Dad, you 're mak ing intcrfcr
cncc!"

Suhliminal Leemma

The heat register in our bedroom , a great
sound conductor, was located directly above
Dad 's radio. As my siste r and I slept, myste
rious codes floated up through the duct work ,
bearing subliminal messages.

CQ, CQ 40. This is W3TUG, W3 Tear
Uncle-George. Does anybody read m('?

Translation: My dad , Mike , whose call let 
ters are W3TUG , was on the a ir. Was any
body out there? Did anyone hear him and
want to talk?
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Through osmosis , we learned a great deal.
We knew that Mom was his XYL-his mar
ried young lady. QSL cards were postcards
hams sent to each other confirming their con
tact o n the air. " Over" is what Dad said
when he was fini shed talking and it was the
other guy's tum . " 73" meant good wishes ,
best regards .

Sometimes Dad let us say a few words into
his microphone. We never said much . just har
monic g ibberish. But once, Doni spoke to a
ham in England and asked him to send her a
leaf from a tree in Robin Hood ' s Sherwood
Forest. Thc gentleman was obliging, as we dis
cove red most ham operators are , and mailed
hcrthe leaf. I imagine she was a big hit at Show
and Tell , and I know she st ill has the leaf.

" I believe he met his best
company in 1970
when he became a

member of the
International

Handicappers' Net."

A Normal Part of Life

Ham radio was an integral pan ofour lives.
I su ppose it couldn 't have been any other
way, Dad has been involved with amateur
radio s ince 1929. While in the Navy during
the Second World War, he operated and
maintained radio equipment. In fact, it was
through his radio that he came to meet our
mothe r . It was during the lat te r pan of the
war when hc made contact with a young sol
dicr over the air. Since both were on leave
and lived ncar one another. Dad accepted an
invitation to his home . Keeping in step with
the high romance ofthc war years, the young
sold ie r introduced him to his beautifu l s iste r,
Dorothy , She soon became W3TUG ' s XYL.

We 've all moved on with our lives since
then. My siste r and her famil y are in Arizona ,
and my husband , son, and I live in Florida .
Mom and Dad arc st ill in Pennsylvania , but
conditions a re quite d ifferent now. Mom can
relax in her recliner wilhout worrying about
interference from the basement .

Good Company

And Dad , a lthough he doesn 't jet around
much , is far from stationary . Every day ,

his radio takes him all over the count ry
and , indeed, the world , He's spoken to
people in each of the European nations,
including the Soviet Union, The air waves
have taken him to the Kingdom of Nepal ,
South America . Christmas Island, Granada,
and even the South Pole , His hobby keeps
him in good company , such as Barry Gold
water K7UGA and King Husse in of Jordan
JYI.

But I believe he met his best company in
1970 whcn he became a member of the Inter
national Handicappers ' Net. Today he keeps
busy as one of thei r board d irectors and daily
net controllers. Every day but Sunday , Dad
and the othe rs meet on the air. Some 2,000
names compose their roste r.

T he International Handk appers ' l\"et

Thcy have a quanerly newsletter filled
with great articles about members' accom
plishments in the community , at work , and in
organizanons aiding the hand icapped . The
readers contr ibute so lut ions to operating
problems, and sometimes an inspirational bi t
of poetry , Si nce most of thc members are US
Veterans , valuable reports on Social Security
Disability Benefits arc often included, One of
the net chapla in ' s dut ies is to announce the
deaths of members in the newsletter. These
names arc listed unde r "Silent Keys , " a
touching, symbolic way to say good-bye , a
mnemonic for SK which in Morse code
means "cnd of contact" ,

From the lofty sca le of membership in the
" President's Committee o n Employment of
the Handicapped , " to the most personal lev
el. helping is what Dad and his friends seem
to be about. If a member is low on fund s and
can' t afford 10 replace a vital piece of equip
ment , chances are his buddies in the net will
pitch in and give him a fina ncial hand .
They ' re a ca ring group o f people , and I' m
proud my dad is one of them .

Only O ne Question

Yes , we 've come a long way-my parents ,
my s iste r , and I , and of course, ham radio .
But aftcr all these years, a fte r all I' ve learned ,
I still have one small question Icft .

It was 1957, Sky King and Penny were in
the airplane, nose-d iving a thousand miles an
hour toward a rocky , t reacherous mountain.
Uncle Sky had j ust regained consciousness
and reached for the cont rols when. . .

" With hearty 73s, this is W3TUG signing
off!" III



73 Review by Terry Churchfield K3HKR

Number 9 on yotlrFNd~k uord

Amiga A VT System
SSTVand FAX like you've never seen before!
Advanced Electronic Applications
PO Box C·2 160
l ynnwood, WA 98036
Price Class: 5300

Slow·scan TV ($ S TV) has been a specia lty in
ham radio, practiced by a small group teso
nsted by the idea of sending video images
worldwide on the HF bands. The practice of
this mode, however, has been plagued by
many problems-the expense of dedicated
equipment, the susceptibility of the image to
band noise and interference, and the lack of
frame resolution, to name 8 few. The subject
of th is review, however-the Amiga A VT inter
face, conceived by Ben Blish N4EJI-uses
digital techniques for dealing with slow-scan
signals and images with aston ish ing reo
suits ... deNS'S

A. Are you considering trying slow-scan
te levision (SSTV)?

B. Would you like to receive FAX images for
weather and news?

C. Do you think that SSTV is nol worth Ihe
time, energy, or radio spectrum?

D. Areyou lOOking into buying a new comput-
er lor business, home, andlor shack?

E . All 01the above?
F. None ol the above?

Even if you answered " F" 10 th is simpl e
multiple-choice questionnaire, you owe it to
yourself to read on!

Life After 20m sse

Hams with the least amounl
of curiosity can't help but want
10 experiment with exot ic
modes, such as FA X and
SSTV. We soon hear, however,
how expensive and um e-
consuming it can be to get involved with
them . We couldn't afford. nor talk our wives
into, buying equipment dedicated 10 SSTV
or FAX.

Renewed hope came along with the grow
ing availabuity 01 personal computer systems.
This was something the whole family could
use. Mosl Pes, however, are not designed lor
high quality graphic output. One recent new
comer is a cremate exception ...

The Amiga Computer

In 1985, Commodore Business Machines
introduced a new computer using a micro
processor capable of true 16-bit addressing.
Th is computer h ad the most advan ced
graphic co-processors 01 the time and true
multitasking capability. Mult itasking is the
capability of a computer to run two or more
program s concurrently . (Programs " ti me-

Photo A. The AVT Interface board .

share" th e CPU in tight ly-timed cycles .)
Th is was a breakthroug h lor p ersonal
compulers.

The Amiga is capable 01 runn ing MS-DOS
programs, so I could upgrade to the Amiga
and sun use my PC software. With a few inex
pensive eoc-cre. I can run e-64 or Macintosh
software. Because of multitasking, I could. lor
example, operate packet on the PC side and
use my word processor on the Amiga side at
the same time . The packet information can be
saved as an MS·DOS file that I could use in my
documents on the Amiga.

The Amiga's true NTSC composite video
allowed animation, character generation.
and high quality image art output 10 my VCR.
I taped weddings. hamfests, and company
picn ics. and added graphics and unes to my
home VCR movies. This $1600 investment
- which comprised an Amiga A2000 mcro-

Photo 8. The AVTcontrol panel, on lower half ofphoto.
Photo C. The AVT control panel with I/O window open. The siK icons on
the screen are coupled to the siK input jacks on the A VT interface board.
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Photo D. Shot of the FAX screen supported by Tim N4IFP's PCB. It
supports the images in 16 gray levels. (Most FAX is black and white.)

new version of the Black Belt Sys
tem will contain an image fill-in
feature, based on examining the
existing image lines!)

The main adva ntage of th e
" synctess" system is reduced sig
nal bandwidth . AVT signals are
approximately 400 Hz wide-a re
duction over the narrowest con
ventional SSTV signal bandwidth
of over three times. You can use
your 500 Hz CW fil ter to isolate it!

Having a narrowe r bandwidth
presents several advantag es.
With the reduced signal band
width comes an increa sed Signal
to-Noise (SIN) ratio-in this case,
about 3-4 dB better than thai in
conventional SSTV modes. The
line noise I heard on some dry
weather condition days did not af
fect the image as much as I'm
used to. Another result of narrow
bandwidth is the reduction of mu
tual QRM with ne ighboring sta
tions. Rnally, it more tight ly chan
nels the ava ilable transmille r
energy. I got the same resuns with
the output backed oHfrom the p0

sitiOn I had it at when transmitting
conventional SSTV.

There are many SSTV modes,
with 15-20 of them in popular use.
Some of the most popular fre
quencies include 3.845 , 14.230,
and 28.680 MHz. There is an
Amiga SSTV net operating at
14.233 each Saturday at 02:00
UTC (21 :00 EST Friday). Because
mode conf igurati on had been
hardware dependent, adding new
modes to a system could be quite
expensive and c om pl ic ate d.
Much of the mode configuration in
the AVT system, however, is soft
ware based , making additions

and updates much easier and cheaper.
The current software allows transmit and

rece ive of all the common modes used today.
Black Belt Systems updates the software as
needed to support new modes as they are
developed (such as the SCotty and Martin
modes).

Robot Modes

These are the most commoo SSTV modes.
Exchanging images with Robol users via the
AVT system is easy. These lormats include all
monochrome and color. The AVT unit sup
ports both the original US version (60 Hz line
frequency, e.s-seccno black and white, 128
pixel horizontal by 128 vertical) and the Eu
ropean version (SO Hz, r.ca-seccnc black and
white). The Robot 400C, 45OC, and 1200c
modes are, respectively, a-second black and
white, tz-secono black and white, and 24- and
36-second black and white .

The AVT system can both receive and
transmit Robot color modes. Included in these
modes are tz-seccno. ze-seccno. 36-second,
and 72-second composite colo r. All new
Robot modes encode the memory (R, G, B or

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

24--second, so-second. se-seccnc and 400
pixel modes. The ze-seccno and 9O-second
video modes are much like the Robot versions
in 24-- and 72-second tormet. In fact , these
modes directly support each other almost pix
el-for-pixel. AVT modes have a very important
d ifference, however, from Ihe Robot ver
sions- they do not require a transmitted sync
pulse.

How is this possible? In conventional m0d
es. these pulses are critical. A missed vertical
pulse sends the line back to start, and a
missed horizontal pu lse causes all sorts of
odd things on the received image display.

In an AVT mode, the sync information is
sent in a " header"- a block of information
sent ahead of the image . The AVT knows what
mode and what speed is being sent prior to
image information. After the software calcu
lates this information , the system simply sets
the " start" position to the top of the screen
and begins its scan down the screen. You can
even tune to another frequency while receiv
ing an image, and then return to the original ,
only 10 have the AVT piCk up with the proper
scan line at the right position on the image. (A

Photo E. Same FAX image as in Photo D, after having gone through
PixMate image processing,

" mouse."

AVT YS. Conven1ional SSTV Modes

The major advantages of the AVT modes
over conventional SSTV modes are :
- Images always ma intain color accuracy.
- Images always maintain horizontal and verti-
cal position.

-Images always start at the top of the display .
-More etticient use of the radio spectrum.
-The narrow bandwidth allows use of filters
and blanker.

-More eHective use of the transmitting equip
ment.

- High and super-high resolutions with black
and whilefcolorf3D capability.

-Fully automatic operation .
-suu support to the ARexx interface lan -
guage .
The first thing I not iced when t got the sys

tem up and running was the AVT buttons lor
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Enter The AVT Interlace

The answer came in late 1988,
when a group of software and
hardware developers, headed by
Ben Blish N4EJI , created the
Black Be lt System " AVT." The
hardware is a 3-inch by s-mcn
printed circuit board that inter·
laces between the aud io section
of the receiver and the parallel
port on the Amiga . The software is
on a 3.5 inch (880 KB) floppy
diskette. The user furn ishes a 12
VDC power source, a connection
to receiver aud io, and an intercon
necting cable from the Amiga's
digital SOlIOO port to the transmit
ter input. The AVT software re
quires an Amiga with a megabyte
of random access memory (RAM).
A ccic r monitor is suggested, but
not required.

The Amiga is very user-friendly.
I was impressed at how easy it
was for me to get the system up
and running. The Black Belt Sys
tem software takes full advantage
of the graphic, icon-based user interface. Thai
is, a menu that uses graphics to show choices
appears on-screen, and you can move around
this menu and make cboces with a pointer
moved by a small table-top controller called a

computer with a floppy drive and 1
megabyte 01 memory, color moni
tor, and mouse-really tumed out
to be useful for the entire family!

A Look 81 SSTV

Using the Amiga for SSTV had
reat promise, since I had a nice HF
setup. I could get involved with my
computer graphics and my radio
at the same time, without adding
another large expense to the al
ready well-working station. There
was still, however. a missing
link-an interface that would take
video signal data from a receiver
and give it to the Amiga in a form it
could deal with.
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any picture. The Amiga allows a great number
of fonts. The pop-up windows open to reveal a
text input screen. Just choose a font style.
then preview your text input belore you add it
to the piclure. Here again. the program sup
ports all 4096 colors.

The Amiga supports up 10 8 megabytes of
memory. At this level you could have several
memories waiting lor pictures received and
prepared to send . I found I could eaSily review
the various memories' contents.

The Speech and CW Tone 10 lunctions are
fun and useful. You can set any text length up
to 80 characters. CW transmission is clean
and can be made to directly key the transmit
ter. The voice function has several senings for
speed. pitch, and inflection , plus a male voice
for the OM and a female voice for the Yl. And ,
the Amiga understands true words-you don't
have to type in phonemes.

There is a function that lets you output to a
telephone line. That's correct ... SSTV over
the land line! Even if you are not involved with
amateur radio, you could use this system to
transmit pictures of the fam ily . new baby. or
new house over the telephone to l riends thou
sands 01 miles away in only secooce. in full
color. The telephone output is in lull duplelC.

The 110 routing rout ines give the operator
the ability to route 5 inputs to the output. There
are two ou tput connectors. and an RJ-l1
phone connector. There is a touch lone pad in
this funct ion window.

Since SSTV can be sent over 2m FM re
peaters. the touch tone tunctions could be
used to control the repeater lor these SSTV
modes. For example, you could hold the re
peater 10 and let the AVT system send it alter

the picture. It's very easy to route
the input signal to the outputs, or
vice-versa.

The set function lets you de
cide how to send the image. In
heavy QRM you can choose to
turn on notch lilters . A narrow
transmission mode supports this
mode. The bandwidth is cut well
below the normal 1.5 kHz (about
400 Hz). so you can use notch fil
ters to cut out QRM and some
types of energy CRN. The opera
tor can use 50 or 60 Hz output for
NTSC or PAL systems . Some 01
these tunctions are available only
for the AVT modes.

One underlying feature is the
AReXX' Language option . You
can use the ARexx interface with
any of the functions. This power
ful . high-level scrip! language al
lows support 01 macros, scripts.
and inter-process communica
tions. The AAexx option is a good
way to control the Amiga's mufti
tasking features.

Creating pictures is a lot of fun!
I use the " FrameGrabber," by
Progressive Peripherals (Pro
gressive Peripherals and sort
ware, FrameGrabber, PixMate
Software, 464 Kalamath Street.
Denver. CO 80204, Tel : 303-825-

Special Features

I found the higher resolution AVT images 01
commercial quality. and indeed make SSTV
well worth a second and third look. I am build
ing up a library 01 " slides" -1 can frt several
such 320 by 200 slides on a single 3.5-inch
diskette.

The AVT system is replete with graphics
bells and whistles. A simple Draw tunction
allows highlighting. touch-up, and features
addition. There is a zoom mode that allows
picking up a portion of a picture and transmit
ting that portion.

The drawing function is rivaled by many
Paint programs that can run as a background
task in conjunction with the AVT system. One
such program is Photon Paint (Microillusions
Software, Photon Paint, 17408 Chatsworth
Street. Granada Hills. CA 91344, Tel : 8QO.

522-2041). This program directly supports the
low and medium modes of the AVT, and does
its thing in all 4096 colors.

The Cleanup lunction allows you to use mi
nor image process techniques on poorty re
ceived images. Images degraded by multi
path. static, etc . are partially recoverable. Th is
processlooksat individual neighboring pixels.
then decides If the pixel belongs or not . If it
does nolo then it is simply replaced by the
average surround. The AVT system uses a
geometric process algorithm by which the im
age processing is selective lrom the AVT con
trol panel. Th is is an added feature not ava il
able on other systems.

The Text Entry function lets you add text to

can be converted into PC images for use on
clones or a compatible.

OverView Mini-Review

-use allow cost recording equipment via a recording technique.

-Phase-4ocked sync.
-Auto detect of passing satellites.

-Autostart and stop of recording units.
-repe deck control for use with aU Black Belt System modes.

-Control of recording unit and receiver, totally independent 01 the
computer.

-Full multitask support through the AVT system software. (e.g.
sending an SSTV image while receiving a NOAA FAX image.)

-A panel-mounted level control lor contrast.
-Panel-mounted LEOs tor sub-carrier and sync detection.

I was delighted to see how easily this patched to the AVT board .
Simply mount the board , connect it using RCA jacks and a sync
header pin connector. and add 12 VOC and you are ready to go. A
few mouse clicks and you are viewing NOAA satellite passes on
the AVT system screen. You can view images in two ways: in real
time, or alter they have been recorded. There are several commer
cial applications available for it, including small weather traCking
systems for radio and television stations.

Overall, the Overview ATP documentation is very good. It con
tains numerous hints and details for optimizing image reception. I
built. and used, the antenna as described in the manual lor a cost
of about $20.

While I was on the air one night discussing theAVT system, Tim
Hettield N41FP introduced me to a FAX board he just developed.
OverView APT allows everything from recording NOAA satellite
passes on stereo tape decks, to saving the image (digitally) on the
Amiga via the AVT system. The leatures include:

High-Res Images

The 94 AVT jormat, the most popular AVT
mode. is a 320 by 200 pixel screen in 4096
colors. This mode requires 94 seconds to
transmit.

Next up in image quality is the
320 by 400 pixel screen in 4096
co lo rs . Th i s is an interlaced
screen and is perfect for direct
output to a VCR. This screen re
quires 184 seconds to transmit.
The exci t ing thing about this
mode is the true 3D images that
can be produced on the Amiga
and transmitted via SSTV. You
view the image through a pair of
3D glasses .

The high resolution screen is a
whopping 640 by 400 pixels. This
screen is sent in only 125 sec
onds. because it is available only
in 16 levels of gray (black and
white). At this resolution sending
text, PCB layouts . detailed pic
tures and much more, can be fun
and very rewarding. Th is resolu
tion places the AVT system in a
commercial class with some small
FAX systems.

All the images sent in AVT mod
es can be converted into an Amiga
lile storage format known as IFF
(interchange file format). This for
mat allows any picture received to
be used with any Amiga graphic
program. High resolution images
canbe converted and later used in
d es kto p Publish ing program s.
Pictures received on the Amiga
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composite). resolut ion, and speed of trans
mission. The AVT system detects this signal
and responds accordingly.

Other Popular Modes

Another popular mode is the WA7WOO
Modification 01the Robot4OOC , in formats 01
17-second black and white, and zs.s-seccoc.
51.D-second . and 102.G-second line-sequen
tial COlOr. The ccicr resolutions up to 256 by
256 pixel are displayed in 4096 colors on the
Amiga.

The AVT system supports the Microcraft
Vldeoscan modes. These include 17-and 34-
second black and white . Resolut ion is 256 by
256 pixel in monochrome display.

The Volker-Wrasse line-sequential system
has red sync-locked color modes in za-eec
and, 48-, and 94- second color formats. Reso
lution in this format includes 256 by 256 pixel
in 4096 colors.

This system even supports the black and
white VI.ltel mode (see article in Jan . 1989
73).

When receiving or transmining any of these
modes, the Amiga and AVT system work in 64
gray levels recewezransmn IOf mcnocrsome.
and 64 lumalchroma levels in color. The detail
of such images is preserved because the AVT
system saves all images in digital fonnat
which maintains image integrity lar above that
of analog tape storage units .



"The Cleanup function allows you to use minor Image
process techniques on poorly received Images. "

•
•

4144). This optional interface allows me to
input images from my commercial TV, VCR, Of

Camera . The image is grabbed in real lime at
1130lh of a second . The frame grabs are in
vivid color and support all resolutions. The
AVT has a grab-screen routine thai will allow
any IFF picture image to be converted to
SSTV formal for transmission in any mode.
You can use the image process software
" PixMate," also by Progressive, to fu rther en
hance these images prior 10 broadcast.

FAX
FAX is the latest rage in commercial com

municat ions-it allows you to send copies of
images over the phone lines. Commercial
FAX, however, doesn't support gray scale.
Because of this, most FAX systems do not
handle halftones very well. Images that print
directly to low resolution printers have no val
ue at all . If the 1000 by 1200 pixel FAX image
was sent to a printer in 1:1 resolution, the
printout would be about 3 inches by 4 inches.
Thai would require a laser printer at 300 DPI
output. There is no dot matrix printer on the
maMlet that can do true halftones!

I was curious to see how well the FAX m0d
es woMled, and a trip to 8.078 MHz was very
rewarding. I was pleased to see that the AVT
FAX supports up to 16 gray scales. The sys
tem woMled exceptionally well.

I chose my desired FAX resolution (60 or
120 lines per minute) and the FAX window
opened up to reveal some additional functions
not avai lable in the SSTV mode. The Amiga
allocates a lot of memory for the system (650
KByles), since FAX images are so informa
tion-intensive. The WEFAX images are re
ceived in a 1024 by 1200 pixel resolution . The
120 LPM images take 10 minutes to capture,
while the 60 LPM image will take 20 minutes.

AVTsupports FAX autostart. The AVT looks
for a 300 Hz tone being transmitted. II this tone
is detected, the AVT proceeds to the phasing
state . The AVT then continues to monitor tor a
lh scan all-black condition, at the selected line
rate. Once detection occurs , the AVT system
then locks the time interval to the beginning of
a scan line, and reception begins. Fear not!
You can override the autostart system even if
you missed the sequence completely. In fact,
you can enter a FAX receive mode at any time
during transmission.

The HF FAX images are sent in black and
white. There is full support lor 64 levels of
gray, in both transmit and receive. The full
FAX image can be displayed in a scrolling 600
by 400 window.

The AVT FAX panel contains several gad
gets that allow image correction: top to bot
tom, and side to side . SCroll through and direct
the X and Y coordinates. You can size down
the 1024 by 1200 image to a 640 by 400 im
age, then send the smaller resolution picture

in SSTV modes at the tzs-seccrc rate. The
image is displayed in 16 levels 01 gray, and
may be color~nhanced using any good image
process software such as PixMale, mentioned
earlier. You can save the FAX images in IFF
for conversion into other programs, including
direct conversion into PostSCripl format for
laser printers. See the sidebar for a mini re
view of a part icularly effective FAX interface
developed tor the AVT system.

Getting A Print-out

You can extract hard copy of the image in
several ways. The Amiga presently supports
over 200 different printers. The Postscript
conversion for up to 2450 DPI resolut ion is
another good way. You could use a thermal
video printer. The Amiga supports composite
monochrome output tor just such a purpose.

Receivers for these satellites are not com
monplace. Tim Heffield N41FP recommends
either the Vanguard Labs FMR-260-Pl, or the
Hamtronics Model R137. These are crystal
controlled units. Insert a good FM preamp at
the base of the antenna.

You never know, however, what you may

come across at a hamfest. At the '89 Dayton
hamfest, a fellow foisted his Latavette HF 60
rig off on me for $10. This rig receives three
different HF and VHF bands, including the
137 MHz NOAA satellite band . With minor
tweaking, I started pulling down NOAA sig
nals-without even using an RF preamp!

Conclusions

The one drawback to the Black Belt AVT
System is the computer-generated noise .
Because 01 computer CPU speeds the AVT
system becomes a transmitter of noise that
can get into a receiver system. With later ver
sions of the hardware and some corrective
lead dressing, this problem can be eliminated.
I t raced a large rece iver leak to my RF
wattmeter. Simple shielding was the correc
tive measure.

The AVT documentat ion leaves a bi t to be
desired. The user must understand the Amiga
to some degree above novice. There is no
manual as one might requ ire. You will have to
have a printer to get hard copy from the disk.

AEA, however, who will soon be maMleting
the AVT unit, is producing harlk:opy docu
mentation that the beginner can understand .

The Black Belt System is the very latest
technology for image reception using aud io
frequenc ies . The developers involved with
this new technology have broken ground for
visual communications via radio, satellite, and
telephone. This system lets you transmit over
large spans of distance and time, at a cost well
within a reasonable budget. The uses of such
transmission for business and pleasure are
endless.

See you on slow-scan! Ell
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002100 ~M&le RGB.213, 2 14. 0l!Ita 325
UG·2 IBN ~ Mile RG-B. 2 1 3 , 2 14.I\ ,nas 500
99131P1~ ~ Male Pin for 9913,90B6.8214

I,lSUG·21DIU & UG·2IBIUN' s 150
UG·21M 913 ~"'~e ro<R<l·Bwlln9!H 3 Pm 3,95
UG-21819913 NMale ro< RGB With 9913 P,n 575
1JG.146AAJ N IoIale IO SO-239.T~ USA 6.00
1JG.83!l1U NFemile lo Pl.·259, Tef\onUSA 6 ,00

" THIS LIST REPRESENTS ONLY A
FRACTION OF OUR HUGE INVENTORY"

THE R.F. CONNECTION
213 North Frederick Ave. #11

Gaithersburg, 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

CIRClE 115 O~ READER HRVICE CARD

TEKTRONIX SCOPE
AN /U8M-281C (mll-TEK

7603Nl18) Oscilloscope
with 8)(10 cm display and

two AM-6565 (7A15Nll )
singleIrace and oneTO-l 085

(7853AN11) dual time base
plug-ins. Performs 10 65 MHz but 100 MHz
mainframe accepts standard 70Cl0-series plug

ins for full versatility. Deflection 5mv to 10Vrdiv
in 11 steps. Sweep 0.05 us10 5Sldiv in 25steps:

delay to 0.5 s/div . 11.5K9 .7x25.2. 52 Ibs sh.
used-cneckeo w/book $495

WRITE or CAll for probe and adapter availablhty'

PI1cn f .D.I . 0111' , O. • VISA. MASTERCAR O",cu,11H1 .
",Uo.- I. SII,"lfIt • Wlthl .. lllnt tllIllII

' ll . IU 0..1. 13 • PIlcHI• • 11/U7·U73

FAIR RADIO SALES
10 16 ( EUlfICA • 8 01 110S • LI MA , OHIO ' 4510 7

CtIlCU 15 ON RU D£ R H RVICE CARD

NEW!
~0 Il.S € <iill <ii OI\.

Made Easy &Fun
lnlroducir>g the mOil Comprel>8ns iY1l a nd Easy-l<K!ae
COde COi.lfSoll a vailable loda y'
-MORSE TUTOR is I VliIabIe kif' IBMPC. XT. AT. PS/2
and compa1,bIe&

FEATURING!
• l -l00~code~

• ~d or F.. ,,,. or.:. modes

• Adjust~ c::CIC'-lfequen<;y
• (Ner 1 IWho... ~ : tA.. .andom asc.
• tenee. numbef. andpunct , mAf1< eovwtlgll

• ~cahbral'~u dliven desogn

• Display le xl_wl'ulllislening 0<Itt... eopyi"!l

To Upg,ade o.lea.n Cw o5endchecl, Of M.O, lor $19.95
... S2 S&H 10:

'·_ r_ _ _

99]£ REFER TOaST
~,._-" JULy '811 p , 49
.~. "" H~
....... 1_, 13~

21881 Summer Circle, Dept. MTS
Huntington Beach, CA, 92646

CA. Aesidenlsadd $1.20sales Ia>:
"'OWAV.u...ta.E~ UNCLEWA't"N[ 'S BOOKSHELF.

THE oUlfII. • I'M DEALERS EvEIlVWT€FI£

CIRClE 339 ON HADER Sl:RVICE CAItO
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Number 10 on yO!.ltFflIdba<:k eard

73 Review by Phil Nowak KA9KAF
Control Products Unlimited, Inc.

5 Somerset Drive
Coatsville, PA 19320

(215) 383-6395
Price Class: $270

GMS·403 NiCd Charger
Erases charge level " memory" and charges almost any NiCd.

Choosing and Using a Module

How does the unit know what kind of battery
you have? You tell the factory and they in
clude a program module for your banery. They
need to know the number of cells and the
battery Ah raling. Each different battery con
figurat ion needs a different module. A module
of your choice comes with the charger. Extra
modu les are $5.00 each . I orde red two

to rid the battery of any "whisker
ing" leading to inter-eell shorting.
The CHARGE LED flashes on wh ile
charge current is flowing. Nothing
happens lor the next 600 millisec
onds. Then the unit places a 500
mA load on the battery for 16 mil
liseconds, and measures the bat
tery voltage under load. The ERASE

CHECK LED blinks on during this
time . Noth ing happens for the
next 284 mill iseconds, and this
completes one charge cycle .

The unit continues the charge
cycles until the vOltage reaches a
nominal 1.36 VOlts per cell. When
this happens, the CHARGE COM·

PLETE LED glows green. If the
vollage never gets to 1.36 volts
per cell, the unit times out after a
predetermined time. In this situa
tion, the CHARGECOMPLETE LED will
glow red. In either case, the bat
tery has received alt the charge

it's go ing to get.
The NON·E RASE mode work s as slated

above, except that it skips the discharge step.
Use the ERASE·T-<: (time charge) position for

older batteries, or to condition new batteries.
This mode works like the ERASE mode, except
that it lets the battery time c ut.

Th is charger is designed to be connected
directly across the eiecincet out
put terminals of the battery. Wall
chargers generally feed AC to the
charge jack on the battery back.
An internal diode converts this to
pulsating DC . The high charge
current 01 the GMS-403 will de
stroy this diode if you hook it up to
the charge jack instead of to the
output terminaJs.

ERASE CHECK,

nms
~03

.~

o
o
o

,.0<> - -

red ERASE CHECK LED will light up while the
battery is discharging. Once the voltage drops
to 0 .9 volts per cell, the ERASE CHECK turns off
and the charge cycle begins.

The charge procedure is different than the
ordinary quick charger or wall charger. A
charge cycle is 1000 milliseconds, or one sec
ond. The unit hits the battery with a lour am
pere jolt for the lirst 100 milliseconds. This is

nected. Its LEDs are labeled
CHARGE, and CHARGECOMPlET£ .

Di scharging and Charging

The most commonly used posit ion of the
mode switch is ERASE. In this mode, the unit
discharges the battery or pack connected to it
before recharging, erasing any memory. The

" The unit hits the battery with
a four ampere jolt . . . to rid the

battery of any 'whlskerlng ' which
could lead to tnter-cett shorting. "

The NiCd Charger

On Friday afternoon, I stood in
front of the booth of CPU, Control
Products Unl imited . Th eir model
GMS-403 charger appeared to be
the an swer to my NiCd failure
fears . J oe Fe ll WA3GMS, the
company president, described
the features of this charger. I was
fascinated .

The charger has three switches and three
LEOs on the Iront panel. There is an ON.'OFF

switch , a three position rotary module select
switch, and a three position mode select tog
gle switch.

The mode switch determines what you do to
the battery . You can choose NON-ERASE, ERASE,
or ERASE·T-<: The module select switch te lls the
charger what kind of battery you have con-
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I rem emb er one 01 Wayne
Green's speeches in which

he said something like, " One
of these days someone will build
a charge r tha i cycles N iCd s
properly . I expect him to make a
lot of money with this product. "
This comment hit home with me
one Wednesday in April, two days
before the '88 Dayton Hamven-
l ion. It was t ime 10 locate and
charge all the NiCd batteries for
the two handie-Ialkies the YL, Ali
da KA9KAG. and I were taking
al ong. 1 don' t use my handie
talkies much during the year, so
the batteries had been idle for
qu ite some lime .

t pl ugged some ba tte ries
into the wa ll cha rge rs . and
changed batteries in the quick
charger each time I wok e up duro
ing the night. On Thursday
morn ing I c hecked the results.
One battery had fa iled to charge at all . The
rest were in some state of charge. They
worked the radio, but how long would they
last? The YL and I had carried lots of ques
lionable spares before. It wouldn't be the first
time she and I had lost communications, and
each other, in the giant Hara Arena. II wa s
with this uncertainty that we lett for Dayton.



additional modules: one for a nine-cell ICOM
BP-5, rated at 450 mAh, and one tor an ICOM
BP-7 containing seven cells, rated at 800
mAh.

Up to three of these modules plug into the
base 01 the unit. The th ree-pos itio n rotary
module select switch on the front of the unit
selects the module to be used. It is possible to
order an extra side plate with a lWelve-position
rotary swilch and additional module holders,
allOwing you to use up 10 fourteen modules.
One module slot is used to plug in the module
extension board. This extra is ava ilable for an
additional $89.

The AcId Test

I was pre-sold, but I did hesitate at the price .
Even with the usual Dayton d iscount , it
seemed a lot 10 pay just to charge the batter
ies. That 's whatllhought on that Friday.

I couldn't wait to try it out Friday night back
at the motel. I fed all 01 my batteries, both good
and bad, to the charger. At this point the first
weakness showed up . The original version 01
the documentatio n was a poor copy, and poor
ty written. CPU had spent good money on a
nice double-sided promo sheet, but stopped
when it came to the instruct ion sheet. (Note 10

develope rs 01 hardware and software: Either
hire a professional with good technical writ ing
skills, or ask people who are unfamiliar with
your product if they can figure it out from the
instrucucns.) I cou ldn't tell if the unit was set
up properly. Some 01 the batteries didn't seem
to charge long enough before the green light

came on. I got very strange results when I
went to charge the BP-5. Oops, my fault, I had
selected the BP-3 battery module . I under
stand CPU is working on a better instruction
sheet.

Saturday was the acid test. For some rea
son the batteries didn't seem to last very long.
Fortunately, there were enough spares. Satur
day evening all the batteries went back to the
charger.

Sunday noon I went back to see Joe Fell at
me CPU booth. On the insistence of my YL, I
took the charger along also. It turned out that
the voltages were set about a volt too low for
each olthe batteries. There is a procedure in
the instructi ons to remedy this situation , but it
wasn't that clear to me because I didn't under
stand the documentation. Joe was very coop
erative in adjusting the unit

A word about the connectors: They plug
into the unit with banana jacks, which is fine.
The battery end, however, is a lillie L-shaped
hook . Th is works oka y on o lder ICOM
ba tteries, but not the newer ones. You have
to des ign and bu i ld yo u r own battery
connector.

Ultimately Inexpensi ve

The week end provided a nice shakedown of
the unit. Despite the minor voltage adjust
ment, inadequate instruction sheet, and awk
ward connectors, I really liked the unit. It will
Charge ANY NiCd from one to twelve cells
it 's defini tely not limited to ham radio applica
tions. It is also not limited to any one brand of

battery. You can use this unit to charge NiCd
eettenee for f lash light s, video came ras ,
smoke detectors, toys , laptop co mputers,
portable stereos and tape recorders, to name
a few items.

This is where I started to ret h ink the
cost. How often do you buy a new hand-held
rad io and have to start alt over again with
another expensive qu ick charge r? When
tCOM introdaced the BP-a battery, my old
quick charg er wou ldn' t Charge it. That 's
why I never bought a BP-8 . Commercial
users have the same problem if they change
vendors of two-way radio serv ice . When
you add up the cost of buying new quick
chargers every time you change radios ,
it doesn't take long to get to the price of the
CPU GM8-403, even without a Dayton dis
count. When you consider that this unit is a
universal charger, the cost appears quite
reasonable.

ArIOther nice feature is a by-product 01 the
charge cycle . The battery doesn't heat up or
overcharge. This advantage, combined with
the memory erase feature , should make your
batteries last longer than you would expect.
Have you priced new NiCds lalely?

I no longer worry abOul my NiCds. They
j ust sit quiet ly on the shell until they' re
needed . If th ere 's any doubt about thei r
condition, a half hour or so in the GM8-403
and they're ready to use, good as new. This is
an excellent unit, and one of the few that
properly cond itions and main tains NiCd
batteries. III

CIRCLE 242 ON RUOER SERVICE CAIID

~i jisOo 1;::::I'~ti~~;Allows H.T. to sesn 100 8120 II & audio in: Field ; ro
Channels & progrems gram 50,000 Codes: Mom. &

Latelting: OPDT Aalay: wrong~;)~~iiH.T, for liald use! Dlgltll "5" di, itresat',LED !ordi, itvalid&
MeIer; eomment fleras; aUIO
resume & d~,~; seen Lock- latch: inc. 24 Pin connector
oulS; Loads 21 In 15 see. QUAD option adds: lour 2
Hardware, cables. & disk Amp. relays: 5 digit master
included lor C64 or IBM onlo" control tor each re1a

CAmrn"r&cn_ I' 4IdgpPkbalJlo..... ~""": 3 0f'0T~.~
~ .......... _ wr .,020 11 1d1g11)1IIl'lltcnd CoL T,_5='RCS I--S7t."
Iroooo louehl-. or hcbt ,"OuldI cl~ 1 8ll_ lOt eontfOI oc. 10cligolIl Mp/Iy
'Unllmll.,s ....... voc.cua.ryl~ pege "Voice; br.. _ 1N1 --140."
' AIIml C1od1, auloe_ 1"5l l1eMd NltrlcMd peleh 'PKI<eI;" BBS; Voice Metett"
"IncllvktlOll4 clilln ...... eocln-rI'lphOOIl eontrot Input AIImllnputt ; &QM:)ff PK& .114t.115
' DI' k " Print" toglllna 01 .DJIM~I. "51.-.1 PKkllln~. '*'"
UN", 111"1, lapHd !T"" "20 MICro memorlH U"OS PKBto 2nd C64 PK1 R • • S4'.85
"1 ROlltlnl Polit i 10 I ' SCln up/dOwn; 100H1 'tl ' EPROM Aulobool euSlom PROM
:11 Exteml "Ieyeonkol, :Monltor " loek mod.. a rt w;l ~ your I YSlem.CAIlT.$ 01.'5
2-lonl" ,ub 10... Pl lllnll Ope..11 'pllll, combl", HF 'CM & 154112V Swltehlnll ,upply

'CW Praclle. with volee ~ VHF 1'1<I101 It 0\uI1 VFQ·. crys tal conlrotllll ._DCPS..$11t.t 5
'SIctlrlty modi, T.1_ mull Aut_tic modI.....,lIon "5yslMn MInuIl -RII\.f'oded wilh
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2J,O O P... ~ .. J.5,oi "'" I ~.O· I3OO MH. 1.355
2311 p.o.", , .. '" 18.. "'" 1200.1300 MH. S<l:l5

NEW FOR DAYTON
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DOWN EAST MICROWAVE

DOWN EAST MICROWAVE
BILL OLSON. W3HOT

Box 2310, RR-1 Troy, ME 04987
(207) 948-3741

NEW PRODUCT ANNOU NC EME NTS

2305 LV osa; Ii'\l$ loIH. 20<1~ $40'
13015 LV . sa; 2300 loIH. 2O<l~ 56lI
3333 LV~ ~ MH.,a. !>cl 1l< $a:!
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_ .. T'........
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For credit card orders call

1·800·USA-SCAN

......F.c.lmll. M.chl".• • Phon• • ***
FAX3300-T "acl" F... madline ..,In phona . . 11.099,95
XE150-T U"'.,."Cordlfta Pnone ..~" _.k $99.95
XU50-T Unlden Cor" Phone ...• ,., 119,95
XE3Oc>T U_n Cordle.. P!'Iona.•........ , 569 95

*** ~'.mI.d••nlc. Con',.ct ***
N you PUtC"'" a Kanner. Ce. radar del«for or cordi...
~ from • ..., .'ore on II>e U.S,or Canada... lh,n11\8 lui 30
dar&. \'OIl can ga{ UP 10 Inree yeelll 01 a.I__ICe
QOntraoet tn)t'II W....... ,ecn. rn.a Mf\'io8 • •1_pi.., beg....
an., Ihe manufacturer . ......nty • •po .... W. rr. nlacn N
pert""" ell nec 'Y tabor .nd w~1 fIOl cnaroa lor .elum
ahippi"O, E. I.nCl8d ic. conlr.ct..... nolretundable and
aootyonly10 Ih. ongonal purchaMr. A lWOy....."'""ded COft"
l lllet ona mOOil" or bilM ocanne, i. $29,99 and lnr." ~e. 's ia
539,99, For nandheld ICInne'" 2 yealll " 159,99 and 3
yea.. is 5111 ,89, Fo, 'a".rd. tecto... IwO yU ill i.S29,99, f o,
ca '.dioa, 2 yealll i, $39,99. Fo. cordle.. pnon• • .3 yea'al,
$34.99, O'der yo~' e.l.nded ••rvlc. eonl racl IOOsy,

OTHER RADIOS AND ACCESSORIES
BC55XlT·T S. are. t 10 enl nnel ac.nn $1I 4.95
BCTOXl T·T S••relt 20 enennel &C.nner, I I 59,95
BC115IlLT·T Sure.l 16 en.nn" ac.nner , 1156,95
R2oeD-T R8I1. "c, 60 enannal acann.r $149,95
TS2·T ",.,."e, 75 ch. nn" aca"ne' 1269,95
UC102·T R-v8llq VHF 2 c/'l. 1 W. lt I,..,ec_ .. 1114.9S
BP$5-T "'8ll'lfle, 16 amp reo. pooo. aU(l9ly 1119,95
BP20S-T Ni--Ced billl pad< lor BC2OOlBClllOXLT .. , ...995
8&T 12 V M N..cad bIIlt_ Cut at 8OQ1III ..••••. St 1.95
FBE·T Fr_ncy DorltClor'l' lor EHt"'" u s .c . $1• .95
FBW-T F_ I"C'I Ot<ectory lor Weill"'" U S"- $14.95
RFD1 ·T Gr••l L Frequerocy Dorectory _. S14.95
RF02·T N_ E"01and Frequer'lC)' O"ecIory , $14.95
RFD30T MOCI."" antll; Fr..".ency Dorllctory $" ,95
AFD4-T Soutnaalll F'eQ~ency O"actory , St4.95
RFD5-T N,W& Nort....n Plains F' eQuency Oi' $14,95
ASl>T A,tplene SClInn.. Oirl!dory ,_ St 4,95
SRF·T Su i~.1 R.dlO FrllQ ~"'C)' O"eclory , $14,95
TSQ.T ' Top seer.r Regillry 01US.G~ Frll<l- $14.95
TTC·T Tun. in on lelepnone C.II• . . . • . . . . . . . , .. , $1 4,95
CBH-T Big CB Han" booI<JAM/FM/F,eeband . " . ,. $1•.95
ncoTTechnlqu••lor Inte'Ceplll'lQ Comm~nlC al,ona ,. .$14,95
FlRF·T R. ilroad IreQuency di'ecl 0ry . $ I 4,95
EEC T EmballY& E. oionage COmmunic.tion• . . . , $1 4,95
CIE·T CO\'erl Inteiligene", EI.ct, Es.ead'OQj)II'IQ 1 14,95
IIIFF·T M,d... . , F_r.1 FrllQ""ncy dlfllctory , St4.95
All().T MI 9nel mounl mOb' le &Canner anl.nn., , $35.95
Alo-T e... al811(1rt lIC8nne' anlenn• . ", .. ,., 135,95
Al300-T 25 MHJ,- I ,3 GHz O'llCon. enl.nna. , . , . St 09,95
USAIII"'T Mao mounl VHF .nt. ../ 12 cable $3995
USAK·T ,.. - hole mounl VHF .nl- w/ 11' callie 135,95
_S400~Iot"aa:e""'- ,"""ed. Ihe_'_
_ 111.00 anoppol'lQ par Illdoo I"" ... 00 par .nl""na

BUY WITH CONFIDENCE
To . el the ' •• fe. f . ""err from C~'ofany acanner.
send or Phone your order directly to our Scanner
Dislnbuhon Cenler~ Michig. n ,esidents plealUladd4~

salea t.. or klpOIy your t.. 1.0. number. Wrinen per
cnase ordera are accepled lrom ",prOlled gOllernmant
agencie. end mosl well raled l irma al a 1~ eurctlsrge
for nef 10 billing. All sales are subjecl 10 a ~.il.bility,

acceptance and ~e rilication, All salea on accessories
a,al lnal, P,ice• • le,m, and specificaliona are .~bject 10
change wil houl nollce. All pr ices era in U S. dollars.O~I

of stcck llamawill be placed on backorder aul omat ically
~nlIl SS CEt is i nst r~cllld dilfllrenlly, A $5.00 addi lion al
hand ling 'ee will be charged for ell orders wilh a
ma,ehandlee tolal ~nder $50.00. Shipmenl, are F.O,B,
e El warehou' e In Ann Arbor. Mienigan, No COO's.
Mosl ilemaliSled ha~e a man~facture(a warranty. Free
copies of warrant lee on meee product. are .vailable
by w,il ing 10 CEI. Non-cerhhed d>eCka reQuire bank
c1ear. nu . Not reeooneible for typog,aplticlll errore.

M all ord.... to: Communications e lect ron
ics;" Box 1045. Ann Arbor. M ichigan 4 8 106
U.S.A. Add$11 .00 pe' scannerlo r U.P.S. ground
sh ipping and h andl ing in t he continen tal U.S A .
For CanBd a, Puerto R ico. Hawaii, Alaska, o r
A PO/ F PO delive ry, shipping c harges are three
tim e s contin enla l U.S. ra te s . If you h a ve a
Discove r. Visa. A merican e xpre ss o r Masler
card. you m a y call a nd p la ce a credit card order.
5% su rcha rge lor billing to A merican Express.
Order toll· tree in the U.S. OiaI 80o-USA· SCA N.
In Can ad 8. d ia l 800·221 ·3475. FAX anytime.
d ial 3 13' 9 7 1-6000 . II you a re outside the U.S.
or in M ich ig a n diaI313-973-8888 , Ord e r to d a y,
Scanner Oiel ribution Cenler· and CEllogoa a,e trade
ma""e 01 Comm~nleatlons Elec l ronics Inc.
Sale dlt• • 3/8/89 - 9/30/8 9 AO . 030669·1
COpyright 0 1IIB9 Communlcal loneEleclronlca lnc.

ConsumerProducts Division
PO Bo~ 1045 0 A"nArbo'. Mocn lgan 481 06·1 045 U S A
For o rdar. can 313·913·8888 o r FAX 313·911·6000

CIRC LE 121 o~ RUD ER SERVICE Co\ RD

BC760XLT
800 MHz.

m obil. acanner
SPECIAU

*** Unlden CB Redlo. ***
The Unlden ~ne 01 Citizens Band Radio Illl nlJ(:.,~e... is
l lyled 10 comlllimenl oIner mobile ludio eq uipment
Uniden CB radios .r. 110 reliabl. tnat they ........ a ","0
year limited warranty. From Ihe fealura paCked PRO
8 l 0E 10 Ihe 310E nandl>eld. there ia no bener Citllens
Band radio on lhe markel loday.
PRQ310E·T Un_.a CI'I. Portabiel'Mobi.. ce .. 183.115
PA033OE·T Un/d8rl.a CI'I. Remote mount ce ...110<1 85
PR05oOOD-T U,,_ M) C..." ..... CB Mobile ..•... . $38.95
KARATE·T un_.a e"'nnel re&CUe radiO 153.95
GRANT·T UniOen .a eh. ...... SSB CB _Ie ,Sl 68.95
IIIADISON·T U"iden .a cn.nnel SS8 C8 bII• . . . $2.4,115
PC122·T Uniden 40 c"'nn.1 sse C8 mobile . . . .. " 19 95
Pl'K)5tOXl·T Unld.n.a channel CB Mobil• . . . . . . . S38.95
PR0520 Xl ·T Unld.n 40 channel CB Mobile 156.95
PR0530Xl·T Unld. n 40 eh. nnel CB Mobil• . . . . . . . $111.95
PR0540E·T Unidan 40 enannel C8 Moblla $97.95
PRoe4OE·T Unid. n40 enanneiSSBCBMobile " , $t31,9S
PR011 0E·T Un/d.n 40 en.nnel C8 au. "" '" "1995
PROB10E·T Un/dan 40 enannel SS8 C8 Ba.. . . , $114.95

***Unlden Reder Detecto,..***
Buy the fineel Uniden radar delectOtl f rom CEl laday,
TAU<EA-T Unid8rl talkil'lQ rad. r delector . " , ,•.. . 1 1&<l.9S
RD1-T Un;de" vieor mounl rada, deteclor ,199 95
R()$oT Un;.,.,, '~ all. radar delector , $114,95
RDIIXl·T UII>d8" °""Cro" liza rad... detector 1144.95
R025-T Uniden -.;_ mounl radar delector _ ' $S4,95
R05OO-T Un__ mounl....uor detector $74,115

Bearcat" 200XLT·T
List plice $509.9 5/ C E prlctl 1254.1I5 /SPEC IA L''''a.nct. 200CM~ • eoo .H•. H.-Iheld
,,_h. LImit e Hold • ""fN1ty • !.oca;CNIf
l'requ8fOC, r.roga,: 211·5• . 114- /1•.•Q&-512. _.,SS 11IHz
b c lud.,823,9815-8no 125and '08 IIS75·19. 0125 11IHz.
The Bearea f 200XLT sets a new slandardlor ha nd
held scanners in Per10rm ance and eecenoetanw.
This lu il l e atured un it has 200 p rogrammable
channe ls w ith 10 scanning b anks and 12 band
coverage. If you want a ~ ery s imilar model without
the 80 0 MHz. band and 100 c ha nnels. c-oer th e
Be 100XLT·T lor on ly $ 189.95. Includes antenna,
carrying case with belt loop. m-ead battery pack.
AC adapter and earphone. Order your scanner now.

Bearcat" 800XLT·T
List price S549.95/ C E price 1259.95/SPECIAL
, .....nd. 40 CII.nn" • No-crr81.' 8el.nn.r
".,Iorn, oonlro' ••••rch/kan • ACI"DC
Bands: 2 9-54, 118-174. 406-51 2. 80tHi l 2 MHz.
The Uniden 800XLT receilres 40 channels in IWO ban kS.
Scans 15 channels par MCOnd. Slle9",'" ~ 4\00 " ~ 12\00 .·
If you do not need lhe 800 M HL band. a limiLa, model
called tee Be 210XLT·T ie av..labie for $118.9 5,

Bearcat" 145XL·T
Lis t price $ 18 9 .9 5 / C E prlc e$94.IIS/SPeCIAL
1~"nd, ,. CII.nn.' • IIo-cry.t., ac.nn.,
".,Io,n, Celn'rol • W••th., •••,ell • AC/DC
Bands: 29-54. f3B-114, 406-5 12 MHz.
The BelrCI I 145XL is . 16 channel, prog r. mmable
acannercoverinp l en treQuency b8nds. The ~ n lt reetcres
a b~ill-in delay funCl ion Ihal add s e tn ree second dala y
on all channele to prevent missed transmlnlone. A
mobile ~e rsio n called tne BC5eOXLT·T fealurinp pr;'
orlly. weather search. ch.nnellockout and more ie
av.ilable lor $9-4.95. CEra package price includes
mobile mo~nhng brackel and mobile power cord,

President" HR2510·T
list price $499,95/ C E p ri ce ,23 9 .1I5/SPECIAL
10 JI.'", 110''''. rren.c."'., • D,,,I1.' VI"O
I"ull "nd CO".,."•• Ali-Jlod. O~,.tlon"c.dn 'iquld cry8'.1 d'.pl.y eAuto ~".'c""'T. PreprDflr.mmed 10 KH~. CNn_I.
F.-qu8rle, eo_.,a: OOסס,28 11IHZ. Fa:' fJllllII 11IHZ
The Presiden, HR2510 M otlile 10 Meter TranSCeiver
made by Unid en, has e~eryt:hino you need lor
amateur rad io communications. Up t o 2 5 Walt PEP
US8{LS B and 25 Watt CW mode. Noise Blanke r.
PA mod e. Digita l VFO. Built·in S/RF/ MOD/SW R
meier. Channel switch on the m ic rophone. an d
much morel The HR2 5 10 lets you ope rate AM. FM.
USB. LSB or CW. The dlgi tallysynlhesized Ir&Quen
ey conlrolgives you ma~imum stab il ity and you
m ay c hoose eilhe r pre· programmed 10 KH z. chan·
ne l steps, o r uae the built· in VFO lo r st eps dow n 10
100 Hz. There'S a lso A IT (Receiver Incremenlal
Tuning) to give you per1ectly tuned signals. With
receive scanning. you can scan 50 channels in any
one 01 four band segments to f ind oul w here the
aclion is. Orde r your HA251 0 Irom CEl loday.

NEWI Preslden~ HR2600·T
List price $ 59 9 .9 5/ C E prlc. S2119.1I5/SPECIAL
10 JI.t.,. .0'"1.T,.nac."'.,. " •• I"••tur••
Dekvery lor In" nawP«1ducr is SCheduled lorJune. 1989
The new PreSiden' H A2600 Mobi le 10 Meter Tra rtS"
ce i\ler ;s similar t o the UniOen HR251 0 but now has
re peate, offsets ( 100 KHL) and CTCSS encocle.

NEW! Regencye Products
JM03O.T It-V-q 200 ell. ndheld _n $254 ,05
Jl402().T It_ncy 100 ell. __nne< 111111,05
MOl 0-T~ 10ct. hendlleld.canne< 111. ,115
R1IOl>Tlt8l1ency l oo d> nel__nner .. ,$.241115
P2OO-T It_nc, .-0 cn.n C8 Mobi 131U 5
P21 G-T It_nc,.-o cn.n 1C8 Mobi" $5e1l5
P220-T RI11&"C' .-0 cn.n 1ce Mobile 1111 115
P3OO-T A_ nc, .-o cn.n.,.1 sse C8 Mobile , $131,115
~T R8I1.nc,.-o cnannel sse ce eaM, ..•.. . 111• .95
PR100-T R.,...ne, \/i1Ol" mounl red. r delector 154,115
PRl 1Qo TR8g81IC,"Pu aporr aiZ. llldardetector 111. 95
PR12o-T R.,...ne ~ "micro" .iZ. r.da' deleclor 11••.95
MPel OOXL·T R&g.nc,.-o Ch, marinal r.nlte.i r $13Q.95
MP551 OXL·TReganc, 60 Ch, mlrinet,. n&ceiver S159,95
IIIPllOOOXl ·TRegenc~ 6OCn, m.rlnaI'an!ICe",er $201l.9S
MP2000Xl·T Reg.nc, nandn. ld m."". Illln!. S189,95

Regency· RH256B·T
List price $799.95/C E p ri c . '299.95/ SPECIAL
,.C'-nne/ • 65 w.n T'....celwf' • ~Iorltr

The Regency AH2 56B Is alixteen-channel VH F land
motlite l ransceiver designed to cover any frequeney
between 150 to 16 2 MHz. Since th is rad iO is
syn thesized. no e~pen.i\le crystals a re needed to
store up to 16 frequencies w ithout battery backup.
All radios come w ith CTCSS l one and scannin"
Clpabilities. A moni tor and nighUday switch is also
standard. This transceiver even has a priority lunc
tion. The RH25 6 makes Inioeal radiolor any~ice

or lire department volunteer because 01its low cost
and high performance, A 60 Waf! VHF 150-1 6 2
MHz. ~ersi on ca lled the RH 606B-T is available
lor $429.95. A UHF 15 wat t. 16 chan nel vers ion 01
thia radiO called the RU1 511B-T ia also available
and covers 4 5 0 ·48 2 M Hz, b ut the cost is $454,9 5.

Gtlt ~, ...."gl on 'h' sea",..,.
listed in Ih i. C:OUpeln. Tlli. COUpOn mu"
e. inc:/u"-d ", i fh 'fOIl' ~id Older.
CtediJ cards, ~1eh«:J<I.ndQu."..
'''' I;1illCo.mll .... ",eluded from this
offfH:. 0"., ~.';d OIlIyOIl txepald ora."
""'/e(1dirkflyto commulliufJOllI EIec
Ironies Inc.. p,a Bo.w f045 - DePl UN/a,
Ann Arbot; Mtel'tig'l n 48108·'045 USA
Coupon ",pi,... S.pttme.,30. 19811.
COupon me r nOf b, Ulldin conjullction
with M y or"., 0"" ' rom e El. Coupon
may be photocopllH1 Add $ 11.00 fo r
. h;ppln l1 in the conti"I" 'ai U.S. A
Regency TS2·T •.. ..... .$259.95
Regency INF5-T •• •••••• • •$79 .95
R.9.ncy R20 80-T1 $114.95
R.g.ncy UC1 0 2·T $109.95
R. ".n cy RH lSOOB-T $419 .95
R. g . n cy RH 2 5 e B-T $294.95
Sea reat 200XLT· T 24 g.95
Sea reat 100XLT·T 184.95
Bearea' BOOXLT·T 124".95
Un ld.n HR2510-T 22g .g 5
Unld.n PR05OOD-T1 ••••• S3 2.g 5

*** * VA LUA BLE COUPON ****
Bearcart 760XLT·T
List p rice $499.95 /C E pric. '244.9 5/ SPECIAL' '''8and" 100Cll..._, . Crya,.',.a•• ACI"DC
F,..quenc~ranpe, 211-54.118'114. 408·5 12, 806-Q56 MHz.
be"'''el "23.98 75·".QOI25 an" """9815-119.0125 MHZ,
The Bearea f 760XLT has 100 p rogrammab le chan
ne ll organ ized as l ive chan nel banks lo r easy use.
and 12 bands of cove rage Inclu ding the BOO MHz.
band. Th e Bea rcal 760XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The u nit also has an AC adapter, flip dow n
stand and te lescopic anlenna for d ea k top use . 6
5/1 6" W ~ 1 ~" H x 7 ...... O. M odel BC 590XLT·T is
I limilar version without lhe 800 MHz. band lo r
only $194.95. Order your scanner from c el today,

Uniden Corporation 01 America has pur
chased the consumer products line of Re
gencY Electronics Inc. for $12,000,000. To
celebrate th is purchase, we're having our
largest scanner sale In history! Use the
coupon in th is ad for big savi ngs. Hurry...cHer
ends September 30, 1989.

***",ONEYSAV'HOCOUPON***

•
unl err
$12,000,000
Scanner Sale



Number 11 on your Feedback c. rd

Four In/Five Out
Independently adjustable mixed audio outputs.

by John R. Flint KA0LDB

Y o u ' re d riv ing dow n Ihe
h ig hway , a n hou r from

home . Ir's late , and no o ne is on
the local repeater. A front is mov
ing in from the west , and it looks
bad . You pick up the mike, hit a
few buttons, and instantly you're
linked to another repeater a hun
dred miles to the west. Someone
can fill you in on what to expect in
a few hours.

Remote bases are not new, but
an easy way to adjust, mix , and
d istribute aud io hasn 't bee n cov
ered in the literature . In the above
system, audio from both the UHF
repeate r receiver and the 220 re
mole base re cei ver are fed
through a switching ci rcuit and
into the mixer. The output s o f the
mixer are connected to the UHF
repeater transmitter , the 220 re
mote base transmitter, and to the
control decoder . See Figure I .

The Problem
I first worked a repeater at the University

of Missouri with the Rolla Amateur Radio
Club (W0 EEE). Funds were limi ted , but we
had a repeater on the air in four months. We 'd
worked out most of the bugs, except for two
that were particularly aggravating: muffled
transmitter audio (the main problem) and an
inability to mix additional aud io signals not
o rigi nally planned for. Several local hams
were build ing repeaters and had simila r prob
lems.

T he Answer

Mahlon Haunsch ild N4PSD and I re 
searched the available anicles for a solution.
The common circu it at the time was a poten
tiometer network feeding into a single tran
sistor amplifier . The drawback of this config
uration was that the inpu t impedance , and
therefore the audio level, changes on all in
puts, when any input is adjusted . We sought a
better solution.

The solution turned out to be a simple two
input/one ou tp ut op amp mixer which
Mahlon had bui lt during a school holiday . It
performed as expected, and it' s still operating
more than five years later.

I built two more audio mixers, a four

Photo A. Four In/Five Our audio mixer board.

f-P' I~ II ,~ I ~~~5 IRCvR

I ~
Il<~~ W-

I
~H ~~~N5 I

CHJf>-
,.--- - ... rt ~~ I'S~UEW

~~~~, I I
COOITACII-, IL~·:'~ I/"' ~~._.

S",TC><•..c; oo~
v ,>[ R 4>-H ~'O h

c~""Vt:""<R

Figure I . Block diagram of the Four In/Five
Out audio mixer.

input/t wo output , and an eight input/four out
put. To build each of these took about six
hours . I had invested enough time into hand 
wiring these mixers, and I decided to make a
printed circuit board (see Figure 2-foil dia
gram) .

C ircuit Workings

The final configuration of the mixer was

four inputs and five outputs . An
op amp for each stage may seem
extravagant, but it allows both in
dividual gain select and input iso
lation. Several of these mixers
are in service and working well.

Five basic pans comprise the
mixer (see Figure 3) . The power
pon ion of the mixer consists of a
se ries-co n nected diod e (02)
which protects against reverse
polarity . 1be LED (0 I ) is an ON
indicator, which can be deleted
for reduced power consumption.
The two resistors , R9 and RIO,
bias the op amp fo r operation
from a single-ended , 10 10 15 volt
power supply . The bias voltage is
VDC/2 .

A capacitor (el l) , located at
the output stages, is used for pow
er supply bypassing. Eac h input
stage consists of a DC isola
tio n capacitor and an inverting
amplifie r. The gain from each
stage is set by the ratio of the

variable resistor to the input resistor (for ex
ample , gain ::::: V R2/R2 = lOOk/10k "" 10). To
adju st the maximum gain of each stage , sub
stitute a different value trimpot for the one
shown.

The output from each inpu t stage is mixed
through a 10k resistor. This arrangement re
sults in a voltage divider which is equ ivalent
to a 10k resistor series connected to a 3 .33k
resisto r (three 10k resistors in parallel) . In
puts are attenuated to a quarter of the gain
calculated above.

The 0 .01 microfarad capacitor (C5) with
the three 10k resistors in parallel , form a
low-pass filter to cut off frequenc ies above 6
kHz (see Figure 4). The mixed audio is rout
ed to an op amp (U3A) wired as a unity gain
buffer. The low-pass filte r sees a very high
impedance load so the cut-off frequency isn ' t
affected .

The buffer also prov ides the level requ ired
to drive the output stages. One of the output
stages (U3 8) is not adjustabl e . You can use it
to d rive a local audio amplifier or any load
with an internal gain control. The four other
outputs are similar, except that they have
level adjustme nts .

A note on the layout of the PC board :

73Amateur Radio • JUIY,1989 37
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Figure 2. PCBfoil dj~gram of
audio mixer.
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Total parts price lis ted above: $8.91

Parts and Price List

6). The power grounds from the op amps
are run together and terminate at the same
corner. There are two connections at this
point. One is for the power ground which is
ru n with the +VDC wire . The second is for
the connection [0 the enclosure . This should
be the only connect ion to the chassis , thereby
elimina ting ground loops within the audio
circuits .

Jameco

(except as noted)
$0.06 ea.
O.06ea.
0.59. (Radio ShaCk)
0.12 ea.
0.06 ea.
0 .15ea.
0.39 ea.
0.12ea.
0.11 ea.

put with a small audio amp for a remote
speaker . This allows you 10 monitor both rigs
on one speaker (see Figure 5).

Construction of the Mixer

The mixer, built from readi ly available
pans, is designed for case of servicing. You
can obtain pans mail order or from Radio
Shack. Construction isn ' t critical; perf board
is fine.

(like to keep the inputs on one side of the
board , and the outputs on the other (see Fig
ure 6 ). This makes troubleshooting much eas
ier. If space is at a premium, you can make
the mixer smalle r by using miniature compo
nents. The primed circuit board for this pro
ject , with sche matic and compo nent layout , is
available for S15. including shipping. I hope
this project will solve some of your audio
problems. DI

10k 5% 0.2SW
1.2k 5% 0 .2SW
lOOk vertical trimpot
4.7~F2SVDC

0.01 ~F SOV DC
47~F 25V DC
MC14S8 duai 01' amp
0.200~ LED
1N4003 1 Amp diode

Description

R1-R10
Rll
VR1-VR8
Cl-C4
CS,C l1
C6-C l0
U1-US
D1
D2

P,"

What Can You Do ",Uh It?

Applications are not limited to repeaters. In
the shack. multiple sources are often com
bined . You can replace the board-mounted
trimpot s with panel moun! pots , for easy ad
justment. If the wire lengths exceed a couple
of inches , be sure to use shie lded wire. If you
are driving the mixer from a speaker output.
provide a suitable load for the source. Let me
know if you come up with any unusual appli
cations .

One example is to
connect the outputs
of an HF rig , 2 me
ter r ig, and a phone
patch . to the inputs
of the mixer. You
can then use an out
put to connect a tape
recorder. You can
adjust the inputs for
proper level s . and
record any of the in
put sources without
constantly changing
patch cords and ad
justing levels . You
can use another out-

eo

"•
••, • ............. , ,".1••

- ""~
0

.~-ec

••
"

I. ..... 1,.Pf . 11"' RIG

I I.~".

~H ~~o 1""1I 12" A I,.

I ,,,

11:m
I

::9,H.I II , " OI.II< T[ O_ u£.

AuDIO • I
" " ER I

FIgure 5. Suggested hook-up for the Four
In/Fi ve Out mixer. You can monitor both rigs
f rom Ih~ same remote speaker.

Special atte ntion has been given to the ground
bus. The signal line grounds are run together
to the upper right comer o f the board (as
viewed from the component side-see Figure

Figure 4. Gain/frequency graph of low-pass
fi lter. The cia-offfrequency is defined as 3 dB
betow the nominal. The nominal gain here is
12 dB. so rhe cut-off is 9 dB. which occurs
around 6 kHz..

+ VOC} TO POWER
0' I ' NO SU PPLY

0 IZSlVR '
..., 10 K f-< (;) 0-1 A2K f-- 0

., ro« H 02 f-o 0 •INPUT
o@~ 10K b- 0-1 ro« f-< 0 ,

tt
0 GROUND TO CHASSIS

# 10

~
AT THIS POINT ONLY

8 ~ VRS~
c2l0°

0 #'

@o1 W' f-- --I '0' f- U4

tt# 20 o C2 ,
a VR6~IS71VR2

(00 ~---O_2[3 (- Cll -)
I

0

VSlVR' e VR7~ 8 0 ' 0 0 ·3
# 3 0 O@oj "'0

10K ~ ., '0' f-o • 8'us

9+ GJ VRSk] @ =+G• 0 0#4
#4 0

0(8C4 oj '0' l- -1 '0' f-

0 IV IVR4
0

'-----" OUTPUT .5

Figure 6. Mixer component layout.

40 73 Amateur Radio • J uly. 1989



SUPERFEST '89

Model 146 $179
Modell460S $1 79
Model440 $189

Model 146 160W 2 Meiers 19db Gain .75db Nt
Model 1460S 160W 2 Meters 19db Gain .75db Nt
Model 440 70Cm 100W 16db Gain .75db Nf

Al l preamps have hel ical fill ers to prevent cut ot ba nd mtermooutauon
in the receiver . Model 146 covers the entire 2 meter band , Model
14605 is of very narrow bandwidth and would be sui table for SSB,
Packet. or Sate llite. Model 440 is factory tunable from 430-440 MHz
or 44D-450 MHz per customer request , All models are powered with
13 to 20 VDC and are mounted at the antenna.

September 16 and 17, 1989
Exposition Gardens, Peoria, Ill inois
• Featured speaker, Gordon West, WB6NOA
• Com mercial and man ufactu-rer exhibit s
• Acres of fl ea market
• Home a nd professional computers

Ticke ts: $4 thr ough Aug. 31; $5 Sept. 1 through show
Write: Superfest '89, P.O. Box 3461 Peoria , Ill. 61614
Call: 309-674-5656 (24·hour answering mach ine)

AMPIRE, INC.
10240 NATHAN LANE
MAPLE GROVE, MINN

5536"
61 2-425-7709

YOU'LL KNOW
THEY'RE LEARNING

THEY'LL THINK THEY 'RE
T HAVING FU

Carole Perry 's (Dayton 1981 Ham of The Year)
" lfltrocluetoon To Amateur RadIO" pacl<age allows
ctllldren of all abll,tJeS to ecoeve 5OCCeSS.

Ready·to-teadl pacl<age contaInS: Tead\ef 's
Manual W1th 26 lesson plans, Code srectce
Os(:lIlalor for MOfSe COde practICe. scececcoe
aoo«asserte wh lCh followsle$$On plans. $99.95

- FREEVideo Tape Showmg Oasstoom Use
DAnymcnvated teachercanteach the program.
D Ham Radio program IS used as a motivational tool

to teach skil ls in other subject areas.
0 24 hour Hotline is available for help and

quest ions.

I
C High mcuverooer act ivities.

homewor1<s. fund eeeers. cvcees .&

d
" reprooUClbles incruded.

~C2 10 ;=~. P.O,Box13 1646

M C2nto r" STATEN'SlAND
...., - - NY. 10313-0006

Inc.· 118-983, 1416

CIRClE 24 1 Off READER SERVICE t ARO

MOll'l HTS·1

ELECTRONICS INC.
5417Jet View Circle , Tampa, FlOrida33634
Phone: (813) 885-6091 Telex: 289-237 (NAVL URI Fax: (813) 885-3789

-
-"=- -

HIGH PERFORMANCE
PRESELECTOR-PREAMP

CiLB B.ECTRONICSJNC.
151 Commerce Pkwy.• Buff.lo, NY 14224

118-875·8740 9 to 4

Typical rejection:
:!: 600 KhZ@144MhZ : -28c1B
:!:1.6MhZ@220MhZ:-40<18
:!: 5 MhZ@450MhZ: -SOdS

I •
I •

The solutlon to most interference. intermod,and desense
problems in AMATEUR and COMMERCIAL systems.

e 40 to 1000 Mhz, tuned to your frequency
• 5 large helical resonators
• Low noise ' High overload resistance
• 8 oa gain · ultimate rejection ) 80 d8
• 10 to 15 Volts DC operation
• Size -1 ,6x 2.6x 4,75wexc. connectors
• FANTASTIC REJECTtON!

Price - CALL bipOlar wfRCA jackS
Connector options: BeN $5, UHF $6,

N $1 0
SUPfR sen GaAs Fel opnon $20

• For trinstelvers aflCl repealers· AMATEUR i nd CO MMERCIAL
• Aulomallc opeIillon • adlustable speed aflCl arnfliliude
• Slllilil see . usy ,nSlill,)t1Oll • 110 1~ vons DC
• 8 sellIClable , reprogrammaOie messi9tS · uch up 10 2 moll. long
• W1red, testeel , iIlll proljIfiffWlled WIth yow~s)

ModeIID-1 - $54 ,95 ModeIID-2 wl2 to 10 minute timer - 579.95
We 011.... eomplet . 10M 01 lransm," " and r_ _ s tr,ps
. nd synl__s lot ......I.... . nd COO '_C'" uN _

1'itQ,,"1 our tree ClIlalOg loIUllffCe tct e nd VISA ..._

CIRCLE 110 "1 READER SERVICECARD CIRCLE349ON READER SER....CE CARD
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9 Autry
Ir vine, CA 927 18
(714) 458-7277

INSIDE VIEW - RS-12A

ASTRON POWER SUPPLIES
• HEAVY DUTY· HIGH QUALITY. RUGGED· RELIABLE·

SPECIAL fEATURES PERFORMANCE SPECIFICATIONS
• SOUOSTATE El£C~ICAU.Y REGUlATED • INPUT VOlTAGE: 105-125 VA(;
• FOlJ).8ACl( CURRENT UMlTlNG Protects F'owef Supply • OUTPUT VOlTAGE: 13.8 VDC ~ 0.05 volts

from excessive CllTen1 & COfIlinuous sJ1or1ed outPut (Imlll"nally Adjustable: 11·15 VDC)
• CROWBAR OVER VOLJAGE PfIOTECTION on all Models • RJPPl£ Less than 5mY peak 10 peak (lull load &

1lCI,I IlS-3l.IlI -4A. as -U. kM line)
• MAINTAINREGUlATION & lOW RIPPl£ at kM line inPl1l • AI...n ndll .il ~ !lO 'At 1I, . l n ll l l '-,.
• HEAVY DUTY HEAT SINK . CHASSIS MOUNT FUSE
• THREECONDUCTOR POweRCORD
• ~E YEAR WARRANTY . MADE IN U.S.A.

MODEL RS·50A

RM SERIES 19" X 5'/, RACK MOUNT POWER SUPPLIES

Cu ll. n .. ICS' Sin [III] UI"i••
II l111 El 1111, [A_, sl \A_,sl IIx Wxl WI. jlh.)
RM-.2A 9 12 5'~x19x8 '. """-J5A 25 35 5'", x 19 x 12", "RM-SOA J7 SO 5'", x 19 x 12', SO

• Separate VOlt and Amp Meters
RM-l2M 9 12 5'.. )i 19 x 8',< "MODEL RM-35M ""-35M 25 35 5'1. x 19x 12'11 """-SOM J7 SO 5\10 x 19 x 12'11 SO

RS·A SERIES C, rli..... IU' Sil' lllIl U i"i'l
IIOOEl Ol lllh , s] IAa , 11 " x Wx D Wtllh·1
RS-3A 2.' 3 3 x 41f. x 51;, •RS-4A 3 • 31,;,x6';,x9 ,
RS-5A • , 3';' x 6'11 x 7'4 7
RS-7A s 7 3lt.i x 6';' x 9 9
RS-7B s 7 4 x 7'f! x 10'A. 10
flS. l0A 7. ' 10 4 x 7';' x 10% "RS-12A 9 12 ee x e xe ta
RS- 12B 9 12 4 x 7'12 x 10'1. ta
RS- 2OA 16 20 5x9x l0'12 "RS-35A 25 35 s x u x u 27

MODEL RS-7A RS-SOA J7 SO s x 13'" x 11 46

RS·M SERIES C..u....s les' SiZt llIill n l"ll,
MODEl Ol lllh , l ] 1"" 1] " xW xll Wtllh.]

•• • Swi1chable volt and Amp meter
FlS-12M 9 12 4'7 X 8 x 9 "• Separate volt and Amp meters
RS-20" 16 20 5x9xl0"2 "RS-35M 25 35 s x u x u 27

MODEL RS-35M
RS-SOM J7 SO s x tav xn 46

VS-M AND VRM·M SERIES • Sepa-ale Volt and Amp Melers · Output Voltage adjustable from 2-15 'IOIts . Cmenl Wmil adjustable from 1.5 amps
~FullLoad

- C•• li....1 ,,,- Slnlllli U i"i'l
IIOOEl lilt, 11_,sl lA_,ll " x Wx I WI. Ilh .1

@13.8VDC @10v0c @5VDC @13.8V
YS-'," 9 s 2 12 4"' x 8 x 9 "YS-"'" " 9 • 20 s x s etce 20
YS-35" 25 " 7 35 s x u x tt 29
YS-SOM J7 22 10 SO s x 13'" x 11 46

• Variable rack mount pawl!! supplies
VRM-35M 25 " 7 35 5'4 x 19 x 12'h as

MODEL VS-35M VRM·50M J7 22 10 50 5'1. x 19 x 12'!J 50

RS·S SERIES • Buill in speaker

Cull ..l.. es- Si,l [IN] S ~I,, 111
1I0DEl Dlt, 1""11 Aa,l " xW xD Wtllh·1
RS-7S s 7 4 x 7'11 x 10'1. 10
RS- 'OS 7.' 10 4 x 7", x 10'10 12
RS- '25 9 12 41'z xaxs "RS-20S 16 20 5x9xl0"" "

"1C5-lmermrtlent CommuniCation Semce (SO'I. Ouly Cycle Smln. on 5 min. off) CIRCl.llS OJoIIIU.1)£1I SEII'YlCE CAlIlD



Number 12 on your F~back ca rd

Good Mobile Audio
For Pennies

Conveniently feed rig audio to your car speaker system.

by Paul M. Danzer Nlil

kind of wire to use depends on
what you can get . and on what
you can hand le . (For some pe0

pte. scraping the enamel off #36
enamel wire is a bit of a task.)
For the winding . 5 to JO tu rns
will be e no ug h. The actual
numbe r isn' t c ritical -you ' ll
still end up with plenty of gain
for the audio.

The resi stors in the figure
a re the re to prevent short 
circuiting the audio amplifier.
I suspect that the resistors are
not re a ll y necessa ry und er
ma ny c ircumsta nces . If the
small coil looks like a few ohms
(say 4 ohms), no resistors are
needed . I prefe r 10 take no
chances so I raided my junkbox
and used a combinatio n which
provided a value of 2 ohms
just to play safe.

Finally , take a length of fl ex
ible fine wire. like the kind used
for miniature speaker or ear
phone connections, and lead the
wire out o f the cassette . Chose
the edge of the cassette which
will be clear when the cassette is
inserted into your cassette play
er. For some units , you will
have to use one short edge. as
shown in Figure I. For other
units, the rear (long) edge is the
only o ne dear.

After dosing up the casscue .
connect a plug to the "f l ex"
wire to match you r rig ' s ex
ternal aud io output jack. Inse rt
the cassette , turn the player

and your rig on, and admire the audio. Two
front speakers, two rear speakers, fro nt
and back fader, left and right adjustment ,
bass control , treble control, a couple o f
Watts per cha nnel - what else could you
want ? III

Now , when you look at the bottom half. you
will see something like Figure I, where on
each side of the opening for the tape there are
IWO guide pins .

Wind a small coil out o f #28 , #30, or even
#36 enamel wire around the guide pins. The

-ec ex- WIRE\ /:
••

"
WIR E COIL \

"(
GUID E PI~~ o )

• •
'-GAP '--CASE

OP EN CASE CBOTTo ... HALF SHOWff l

Phoro A. The assembled unit to pipe Jour n"g 's AF to your car speaker
system via the cassette tape pickups.

Figure J. Inside of the cassette tape. Wind 4-5 turns of 28-36 gauge
wire around the guide pins .

O nee again. I put a new 2
meter rig in my car. and

once aga in , I was d isappointed .
There is always a lot of high
mobile ambient noise in a car .
Combine this problem with the
small size of the speakers pro
vided with most 2 meter rigs
and you end up with with a
sound system that just does nor
provide the dean distinct audio
we now routinely expect from
modern ham equipment.

Whether this is due to the
speaker or to the small size o f
the aud io amplifier is debatable.
but the poor result s are evident.
Years ago, there was plenty of
room to neatly add an external
speaker to solve the problem.
Today 's automobiles are much
more cramped.

Solution

Fortunately. today 's cars also
often h a ve fou r spea ke r s
mou nted for the AM/FM rad io
and cassette player.

The first thou ght you might
have is to open up one of these
speaker lines and share it with
the two meter rig . On second
thought. the problem of switch
ing back and fourth between the
ham gear and the entertainment
gea r gets quite messy.

The answer to this almost uni
versal problem is in the cassette
player . Figure I shows how to
do it.

Start out with a standard au
dio cassette . If possible . obtaino ne which can
be opened by unscrewing 4 or 5 Phillips-head
sc rews. If necessary. you can use the glued
units. but this makes opening them up a little
harder.

Next, strip out everything in the cassette.
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Number 13 on your Feedback card

73 Review by Bill Brown WB8ELK

PC Electronics'
TX-33
ATV on the spacious 902-928 MHz band.

PC Electronics
2522 Paxson Lane

Arcadia CA 91006-8537
(8 18) 447-4565

Price Class: $300

Note: Popular ATV trequencres
are 910.25, 911 .25, and 923.25
MHz. III

Let's See You on 33cm

The TX·33 produces a very
clean signal with high quali ty
video and audio. This rig should
help make it easier to enjoy the
advantages 01 the increasingly
popular 900 MHz band.

There is also a push-to-look (PTL)
input, similar to a push-to-talk
lunction, that allows you to re
motely key the transmitter .

Performance Tests

The TX·33 draws 500 rnA at
13.8 volts during transmit. I mea
sured the PEP power output
(sync tip) at 1.75 Watts, and the
subcarrier sound at - 20 dB, rel
erercec to the visual carrier. Up
per 2X sound was - 55 dB, and
lower 2X sound was - 43 dB.
Subharmonics were well below

- 50 dB. I didn't detect any spurs or crystal
harmonics below the test frequency 01910.25
MHz. The sound subcarrier reached 28 kHz
deviation betcre distortion. Colorbar and
multi burst tests ind icate an excellent re
sponse over the full video bandwidth.

It Would Be Nice II .••

The TX-33 had vest igial side
band (VSS) signal capabilities,
but it transm its only double
sideband (OS8). Not to worry,
though-there are external filters
available lor YSB. They are avail
able from Spectrum Internation
al, PO Box 1084, Concord, MA
01742; PH: (SOB) 263--2145 and
TXlRX Systems, 8625 Industrial
Pkwy., Angola, NY 14006; PH:
(716) 549-4700.

.-

."

• .J...J.

and reflections. The TX-33 has a demodulator
circuit onboard which allows you to monitor
the actual transmitted signa l via a monitor or
TV camera viewfinder. This way, you can ad
just the video gain control properly instead of
relying on feedback from distant stations .

PhotoA . Front view of fhe TX-33.

Photo B. Top view of the TX-33's internal PC board.

.J.Using the TX-33

The TX-33 has a 1 Walt PEP
output with an adjustable blank
ing pedestal. You can adjust your
transmitter lor proper operation
with veroue ampl ifiers. such as
the Down East 18 Walt model.
There is a built-in TIA relay , which
routes the antenna through to a
companion downconverter. Two
lront panel controls let you adjust
the microphone and line audio m
puts independently. A TV camera
can be connected by means of a
te-cto connector on the front
panel. There is a rear panel RCA
jack for connecting a YCR, com
puter, or cam-corder. A front pan
el switch se lects the video
source.

Monitoring your transmtssions
on your receive TV setup can give
lalse readings due to overload
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C orne on uplo 900 MHz! The
higher bands available 10

ATV operation are relat ively clear
01 interference from other modes,
Also, operation on the higher fre
quencies lets you operate full du
plex ATV with stations active on
7OCm! When used as a cross
band repeater input or output, it's
now possible 10 see the repeater
whi le transmitt ing through it. A
900 MHz system makes weather
radar inputs and linkups 10 other
ATV repealers simple.

PC Electronics has made it
easy 10 enjoy this band with the introduction of
a complete 900 MHz ATV transmitter, Model
TX-33, with a buil t-in sound subcarrier. The
Model TX·33 is housed in the same style
cabinet as their other systems. It should stack
nicely in your hamshack. They also offer a
repeater version in a Hammond
die-cast box, the RTX-33.



CIIICU 3 71 Oft READER SEJlVICl CARO

1408) 437-7771
tax 14081437-4913

50 AIrport Parkway
San Jose. CA 9511 0

HARDWARE : IBM PCtAT/XT/PS2 or compat ibles ..... 640K RAM.....
2 flopp ies or a hard disk" ." PC or M S-DOS greater than version 2.0

ORDER TOLL FREE. CALL: (8001 544-4186
If you are in CA, HI, AK or Canada, call: (408) 437-7771 [}lm(i1U~a

PROTEL TECHNOLOGY INC.
A ~" _ c..-.-..- '" Cr-ool'c~ ===

WY
LOW·
COST
PCB

_ DESIGN
[P[lliJITIID,~~ INTRO
Easy to learn. easy to use manual PRICE
PCB design package. Capable of $395
producing professional artwork for
multi-layer. through-hole boards to
32 x 32 inches. Host of powerfUl
editing features make efficient PCB
lay-out a breeze. Gerber and NC Drill
output.

Protei offers other f ine programs: PROTEl
SCHEMATIC. the easy to use schematic cap
ture program, and PROTEl-AUTOTRAX, the
fuu-teatured PCB layout program.

••
.~ ~~.

'. '. .. Designed and
buill in the USA
Value + Quality
from over 25years
in ATV,.,W60RG

With our all in one box TC70 -1 70cm ATV Trans
ceiver you can easily transmit and receive live action
color 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!

TC70-1 has>1 watt p.e.p. with one xtal on 439.25, 434.0
or426.2S MHz. runs on , 2-14 Vdc@.SA, and hot GaAsfet
downconverter tunes who le 420-450 MHz band down to
ch3. Shielded cabinet on ly 7x7x2S. Transm itters sold
only to licensed amateurs, for legal purposes, verified in the
latest Callbaok or with copy of license sent with order.

Call or write now for our complete ATV catalog
including downconverters, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.
(818) 447·4565 m·l Sam-5:30pm pst. V i sa , MC, COD

P.C. ELECTRONICS
2522 P8Il son L n Arcad ia CA 91006

SMILE! YOU'RE ON TV
(~ Only

$329

C1 RCL£ 7 0fiI RUOER SERYICE CARD

1989 CALL DIRECTORY
(On microfiche)

ceu Directory •.••.. • •. • •. • • • $8
Name Index . ••. • • • . • • • • • • • • • 6
Geograph iC rooex . •.•• •• • • ••• • 6

Alllh ree - $20
Shipping per o rder $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-5777 600:282·5628

2350 Rosalia Drive . Fullerton, cantomta 92635
(714) 990-8442

.~
'"1 - 8 01 - 3 7 3 -8 4 2 5

AntennasWest
s....- !ICa2 ~ ~"""' LIT &o&:le

VH$ YIdto _ ....~ you~ you _ 10 """'"
10 pus ,.,... Noou. f"'" '" Gtntrillhlory IeSl Lwn Il'IOCll.OIIJon
~ __ (loogotIII codes IIIl;l ............. br ...,."
,.,... TV '" ClOUO'M'I ... two 2-IICU VIIS _ em N' rod _
C-9O ....,.,~ UU5 pIui su oSM lC1Ji'l11 I11Cit11Y __...-

IiIew~_'" courw " en you from 10 ..pm10 35 'OfPII'I ""!It wee 90 ........aoooo~. Lum ..... .fIOI._'"
iIId ""...., ...., on ,. CW Q(lIIl«ls MoltI"'lIIll...-ill _ Lum ill IOU' """" 111.95 + 1.l.1lCI P&H
w..... Of WI."- onlo

CIRCLE 304 0 ... READER S ERVICE CARD

" Ilearoed all my COlle aM l heo<y wh iledriving 10and fromwork.
~ was ea sy." ' learn delalled I~eor'/ rIOt only me questIOns and
an!....rs on)'OOr lMt, Novice . Tech . . Gene"l, Advanced , Extra
tl>tory coorses "... IlI4lo tI'seMs $19 95 each

l.Nrn cocIe !rom 0-23 ..-pm ..lh _ sjrUC1ed course in easy
steps, EithcasSllleCOUr" I l l ,t5 . V£C~COClIGener"OI Ex ·
t" IIQ"Illallc C90 $7.1S II . I.lllO S/H each~ 01 COlle
CllIIt$I!, Eu'n tlpes I 1111

AMATEUR
RADIO SCHOOL

::...~~~~~fSl
, ... or.... ., .....• __c>

GET A BIRJ)'S EYE VIEW
Prom Graffrak 11''' and your m,\p PC
9.X.AIIlL_ _ '3 4 ,~ OT. I' e.;'5'5"~

GrafTrak II'" provides real-tIme graphic: dis
play 01 a flat projection map that moves under
selecIed sateUilelSunlMoonlSlar coverage circle
and updates once per second.

The S ilicon Ephemeris'" gives tabular data
oulput to the screen. printer Of disk flle .
Editing. data base update and rotator/receiver
control programs also included .

Requires an IBM PC, PCtXT, PCtAT. or true
compatible, an IBM Color/Graphics Monitor
Adaptor or true compatible, optional but recom
mended 80x87 math ccmprceessor. minimum
512K RAM, OOS2.0 or later,and either two3601<
floppy drives Of one 360K floppy and one hard
drive; the programs are not copy prolected.

SEE DETAILED PRODUCT REVIEW IN THE
APRIL '89 ISSUE OF 73.
COMPLETE PACKAGE S39S LIST.

CAU FOR aUaTATIOH
(7 13) 777·3057

Silicon Solutions, Inc.
P.O. Box 742546

Houslon , T X n 274-2546
_ •• i • IOd ,,_cI _ CorIlO'_ Gr.rr... M_
S-E~"""_lclS-~.1n<

CIRCLE 288 0 '" RU DER S ERYICE CARD
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Number 1. on )'our Feedback card

Low-Band Wonder
Inexpensive good gain antenna for 80-20 meters.

by Bill Clarke WMBLC

Parts List

1 package of Coax-Seal.

Coax feedline in an appropriate length . Use RG-8X, except for very high power operation.

One stop mail-order shopping for the parts is available from: Radio Works, Box 6159,
Portsmouth, VA 23703, Telephone: (804) 484-0140.

260 feet of #12 to #18 hard-drawn or copper-weld wire.

200 feet of "namtest special" nylon rope.

4 (or the number of proposed supports) high quality end insulators
(AI-S 4 glass polymer by B&W).

1 center insulator with coax connector.

use black rope-it has better resistance to
UV light.

lower eac h support insulator and feed the
free end of you r wire through each in order.
Then, bring the wire around to the remaining
side of the ce nter insulator, and wrap and
solder it.

Go to each support line and pull the insula
to r and loop up until it is near its final resting
place . Avoid contact with branches and other
antenna wires. BE CAREFUL- avoid power
lines! Don 't invite injury or possible death .

Aftc r you have raised the antenna, go back
and make final height and tightness adjust
ments. Tautness requires on ly that the loop
not be capable ofexcessive movement. There
will be some slack between the support
points, which is necessary , as the supports
may move independently, caus ing stress on
the loop.

Feedline length is not critica l. I tried feed 
ing the loop with twin-lead, open-wi re feed
ers (4 " spread), twin-coax , and plain 500
coa x. I found the last to be the easiest to
handle physically, and the most tolerant to
tunc. You will need a tu ner to operate the
loop as a tribandcr.

Now , just select your frequency and tunc
up as you normally would, adjust ing the tuner
for lowest SWR. Stand by for resounding
signal reports!

Performance

Even though its high radiation panems and
resulta nt short slip doesn 't make it a front 
runner for DX,the loop consiste ntly gave me
excellent 20 mete r signals within the US, and
surp ris ingly good results o n 75 and 40 meter
OX into Europe.

I would appreciate hearing you r comments
and experiences with this antenna. RJ

Figure 2. Maximum signal radiates bidirec
tionailvfrom the loop center, perpendicular
to the loop's plane.

Put you r support insulators up (on push-up
towers, corner of the barn . or trees), and
faste n them in place with nylon " ham
fest spec ia l" rope to allow for adjust
ment from the ground . You may want to

Figure 1. The erected Low-Band Wonder.
Raise the loop com ers to 20-40feet .

r-.
...... "E: Of"

H,£ LOOP

..U S/r.I<.c

..U S,,"Uc

Loop Scoop

This antenna is basic , A loop anten na is a
closed wire loop that , in free space, radiates
perpendicular to its plane . This rad iation pat
tern is bi-di rectional. Because of this, when
you orient the loop horizontally and load it.
onc of the two lobes radiates upward in all
direct ions.

Loop gain is about 2 dB over a dipole .
Furthermore . since it is a closed antenna. it is
less suscept ible to static noise .

The accepted formula for a closed loop
antenna is IOO5/freqcncy (MHz). The results
will be in feet. Radiation resistance, theoreu
ca lly, will be about 1000 at the design fre
qucncy .

Loop Constr uction

The horizontal loop anten na I use is about
as simple as any antenna can be. It is a wire
260 feet in length. held in place at four points
to form a 65' square . When you cut the wire
at length, connect the center insulator 10 one
end, and choose whe re you want the feed
point to be positioned .

The shape ca n be altered to fit most loca
tions (ci rcle. pentagon, rectangle , etc) , as
long as it doesn' t deviate too much from the
basic loop shape.

Mounting height is flexible-try to keep
it in the 20--40 foot range . I mounted mine
at 25- 35 feet , and use trees as the supports.

I F shifts, notch filt ers , preamps, fillers.
and all those other sophisticated signal

enhancers of today's rigs are wonderful , but
they all need a signal to shape. So, as it has
been from the very begi nning, it comes down
to having a docent antenna system.

II's o ften difficult 10 impossible. however.
to find a single antenna to adequately fit all
your needs-gain. space efficiency, low
cost, directionality , crc .c-especially if you
like to operate on the lower HF bands. Direc
tional beams certain ly give you the gain, but
ar what cost? You need the space to erect it
and, with the price of aluminum these days,
fewer hams can afford even the hardware to
" roll their own." And you still need 10 buy a
rotator and control box to aim it where you
want .

This problem leads many of us to keep
several antennas, each for a specific job. Af
ter man y years of expe riment ing, I ~ t i1l

haven't found the elus ive " be-and-do-every
thingt'uruenna. The Low-Band Wonder ,
however, is one o f the bener well -rounded
antennas I've run across in a long time .
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Ha nd-he ld s Regular SALE
IC-2A z.meters 289.00 259'1
IC·2AT with ITP 319.00 279'1
IC-02ATlH il h Power 409.00 349'1
IC-04AT for 440 MHz 449.00 389"
IC-u2AT lor 2m .mp 329.00 279"
IC-uotAT 440 MHz. ITP 369.00 289~

FREE Battery! •.•
8p·23 600""J' .•V . Ito Clurg••Jth

purcluse of IC-u2ATor lC·u4o\T

I

HOURS. Mon.thru Fri.95:30;Sat 9·3
WAfS lines a re 10' Quoles & Ordering o nly,
use Regular liM lor other Inlo & Service depl

IC·2GAT for Zm. TTP 429.00 379"
IC-4GAT 440MHz. nP 449.00 39911
IC-32AT 2m/440MHz 629.00 55911

Aircr"fr band h,l"llh",ldl Regu lar SALE
IC-12AT IW12GHz FMHTlb<llt/cgrITIP 473.00 36901

IC-12GAT lWl.2GHz HTlbatVcgr /TTP 529.00 469"
A·2 5WPEP synth. aecratt HT.. .. ... ... 525.00 . 79"
A-20 Synth. aircralt HT . /VOR..... .... 625.00 569"
t\CCt"SWrit"5 fIX all e)(cepr micros Regular
BP·7 425mah/13.2V Nrcad Pak - use BC-35 19 00
BP-8 800mah/84V Nlcad Pak · use 8C·35 ... 79.00
BC-35 Drop in desk charger lor all batteries 7900
BC·16U Wall charger for SPU SP8 21 .25
LC·l1 Vinyl case for Dlx using SP·3 20.50
lC-14 Vi nyl case fOI Dlx using SP·7/8 20.50
lC-02AT Leather case for Olx models ...../ Bp·US 5450
A(",f>HOries for Ie ,md IC-O SPfiE'1 Regu lar
8P·2 425mahl1.2V Nlcad Pak . use BC35 4900
8p·3 Extra Std 2SO mah/8.4V Nltad Pa~ J9 50
BP-4 AI~a rlne b<lnery case 16 00
Bp·5 425mahllOSV Nicad Pak . use Be35 65 00
CA-5 S/8·wave telescoping 2m anlenna 19.95
CP-I Clg. lighter plug/cord 10' BP3 or Oil 13.65
CP·IO Battery separation cable w/c lip 22.50
DC·l DC ooerancn pak for standard models 24.50
MS· ISD Mo bile mtg. bkt for all HTs 25.99
lC-2AT leather case 101 standard mode ls 54.50
RB-I Vinyl waterproot radio bag 3595
HM ·9 Speaker microphone 4700
HS·IO Boom mlCrophone /headset 2450

HS·IOSA VOl U"" lor HS-IO & Delu.e only 2450
HS·IOSB PH umt 10' HS·IO 2450

SS·32SMP CommsPK 32·tone encoder 27.95
For other HT Accessories not listed please CAll
Rf'("f>i vers ler;ular SALE
R-7lA 100kHz to 30MHz receiver $999 00 869"

RC-ll Inf rared remote controller..,; 7099
Fl·32A 500 Hz CWhlfer 69.00
Fl·63A 250 Hz CWhlter OstlF) 5900
Fl-44A SSB li lle r (2nd If} 178.00 159"
EX·257 FM unlL. .. .......... ... ... .... 49.00
EX·310 VoICe synlhesllel 5900
CR·64 High stability OSCillator .tal 7900
SP-3 External speakel ... ............. 65.00
CI[·70 (U-299) ltv DC option... ... 12.99
1118·12 Mobi le mount.... ...... ....... 25.99

R·7000 25MHz to 2GHz scan rcvr ..... 11 99.oo 1029
IC·12 Infrared remote controller.. .. 70.99
EX·310 Voice synthesizer 59.00
TV·R7000 ATVunit 139.00 129'1
AH ·7000 Redutmg antenna 99.00

R-9000 looKHz·2GHl all ·mode ,evr 5459.00 4899

*Large Stocks*Fast Service* Top Trades
atAES'

UX-19A 10m lOWband unit 29900 269 tl

UX-29A 2m 25Wband umt 299.00 2691s
UX-29H 2m 45W band urut . •.•••. . . 349.00 319n
UX-39A 220MHz 25W band unit ... 34900 299'1
UX -49A 440MHz 25W band uM 349.00 319'1
UX -59A 6m lOW un it 34900 3199\
UX·129A L2GHz lOW b.1 nd umt 54900 499's

IC-1200A lOW L2GHz FM mobile 699.00 599's
IC·2SOOA 4401l200MHz FMmobile 999.00 899'~

IC-3210A 25w2m /440 FMITTP 739.00 649'1
AH-32 2m/440 Dual Ba nd an tenna ; .. 39.00

AHB-32 Trunk·l ip mount .. . .. . .. ... 35.00
larsen PO·K Roo'mount .. . .. .. . .. . 2000
larsen PO·Tl III Trunk-lip moun!.. . . 22.00
larsen PO·IIIIII Magnetic mount .... 22.00

Rp·1210 L2GHz lOW 99 ch FM.cvr 1529.00 1349
IIP-2210 220MHz 25W repeater 1649.00 1399

Due 10 the sizeolthe ICOMproduct line. someaccusory
Items are not listed. 1/ you have a question. pluse carl.
All pr ices shown are subject to c~nge without not ice.

Top Trades! • We'll take your
Clean Late Model gear in trade
towards New tCOM Equipment.
Wale or Calf for our Ouote Today!
AES. *0..,wrun .. Amt",/I.,di.

VHF/UH F base m ulti-modes Regular SALE
IC·275A 25W2mfM/SSB/ CW wl ps 1299.00 1099
IC·275H 100W 2m fMlSSB/ CW 1]99.00 1199
IC-375A 25W 220 fM/SSB/CW (ClIft.) 1399.00 799'1
IC·475A 25W 440 FM/SSB/CW w/ps 139900 1199
IC·475H 75W 440 FM/SSB/CW 1599.00 1369
IC-575A 25W GIIOm lcvr w/ps 1399.00 1129
lC·575H loOW G/IOm xcvr 1699.00 1499

VHF/UHF/1 .2 CHz Mobilf>S Relular SALE
IC-47A 25w440 FMIITPec (Clftulf) 549.00 369'1

PS-45 Compact 8Apower supply 14500134'1
UT-16/EX-388 VO ice synthesizer 34 99
SP-I0 Shm-hna external speaker ]599

IC·28A 25W 2m FM. rTP mlC (f,w,O 469.00 379'1
IC-28H 45W2m FM. ITP mlc . .. .. .... 499.00 439'1
lC-38A 25W 220 FM. rTP mit 489.00 34991
IC"'8A 25W 440·450 FM. rTP mlC .. .. 509.00 449"

HM-14 Extra TTP microphone 59.00
UT·28 Digital code squelch 39.50
UT-29 Tone squelch decoder 46.00
HM-16 Spea ker/microphone 34.00

IC-228A 25W2m FMIITP me ($~i,O 509.00 429'1
IC-228H 45W2m FMIITP scan rmc 539.00 479'1
IC-44aA 25W 440 FMITTP mic 509 00 449tl

UT·40 Pedet beep functJon. .. .. ... 45.00
IC·900A Transceiver conlrollel. 639.00 56911

* Package Special •••
IC·900A Transceiver controller wrth UX-29H
2m/45W and UX-39A 220125W band units.

$96905

o
ICOM "----'-'-=~

HF Equipment Recular SAlE
le-76S Xcvr/ps/keyer/auto nner •••• 3149.00 2789
IC-1SI Xw/Rcvr/ psltuner lscope ... 6149.00 Call

IC-lSI Xcvr/Rcvr/ps/luner .•....•... 2699.00 2369
HII-J6 $cannln!: hand microphone 41.00
SP-20 Ext. speaker w/ audro filter .. 149.00 139'1
H-IDI 250 Hz lsI IFCWfilter 73.50
FL-53A 250 Hz 2nd IF CWfilter 115.0010911

H·t02 6 kHz AM filler 59.00
EX·nO Voicesynthesizer.. .. .... . .. 59.00

IC-751A g·band xtvr/ .1 ·30 MHz rcvr 169900 1469
PS-35 Interna l power supply 219.00 199'1
FL·G3A 250 HzCWlilter (1st In.... 59.00
FL·52A 500 Hz CW liller (2nd If) ... 11 5 00 logn
FL-S3A 250 Hz CWfilter (2nd1F) ••• 115.00 10911

FL-3] AMIitler... .. . ... .. . .. .. . .. . . 4900
H-lO 2.8 kHz wide SSB fitter .••••• 59.00
RC-IO [dernallrequency controller 49.00

IC-735 HF transceiver/SW ror/mc 1149.00 989's
PS-55 External po.er supply 219.00 199'~

AT-ISO Automatic antenna nme 445.00 369~

FL-32A 500 Hz CW nner 69.00
fJ -2.t3 Electronic keyer umt 64.50
UT-30 Tone encoder 18.50

Ic-ns Ult ra compact HF ~cvr lSW rcvr 949.00 849'1
O ther Ar:Cf>S50ries Regular SALE
IC·2KL IGO-15m solid state amp wlps 1999.00 1699
U-627 HF automatic antenna selector 315.00 279'1
PS-15 20A external pcser supply. . ... 175.00 159'1
PS-30 Systems c/s . /cord. 6-pin plug 349.00 319'1
liB Mobile mounl735175IAI76IL . 2599
SP·3 Edernal speaker ..... ...•.... ... 65 00
Sp·7 Small external speaker 5199
CR·64 High stab. ref. xtartcr 75 IA.. .. 7900
PP·I Speaker/patch 179.00 164'1
SM·6 Desk mic rophone 41.95
SM-8 Desk mic . tee cables. Scan... .. 89.00
SM- IO Compressor/graph EO. 8 pin mic 14900 139n

AT-l oo lOOW 8·band auto. ant tuner. .. 445.00 389ft

AT-SOO 500W g.band auto. ant tuner . .. 589.00 519'1
AH-2 8·band tuner . /mount & whip. .. . 7~.00 689'1
AH-2A Antenna tuner system. only .. . .. . 55900 499'1
GC·5 WoOd cIotk.. . . . .•...... 91.95 79'!

WICKLIFFE. Ohio 44092
28940 Eucl id Avenue

Phone (2 16) 585-7388
Ohio WATS 1·800-362-0290

°O~~~de 1-800-321-3594

Order Toll Free: 1-800-558-0411 'nwisconsln/~8b~~2:t5aj';;e M.'m A'.a)

AMATEUR ELECTRONIC SUPPLY~
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES' BRANCH STORES Associate Store

ORLANDO. Fla. 32803 CLEARWATER. Fla. 34625 LAS VEGAS, Nev. 89106 CHICAGO. Illinois G0630
621 Demmonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ER ICKSON COMMUN ICATIONS
Phone (407) 894-3238 Phone (813) 461 ·4267 Phone (702) 647-3 11 4 5456 N. Milwaukee Avenue

Fla. WATS 1-800·432-9424 No In-Stale WATS No In-State WATS Phone (] 12) 631 ·518 1

Vr~~ ddae 1-800-327-1917 No Nat ionwide WATS ~~~~I:: 1·800-634-6227 flri~~~: 1·800·621·5802
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34374 EAST FRONTAGE ROAD
BOZEMAN. MT59715 (406) 586-1190

CIRCLE 252 ONRUDER SERVICE CARD

CIRCLE 244 ON RUDER SERVICE CARD

ACOli pele sloW se<n teIeYlso'l Sfato'l tor ycu
IBM PC or~ Sen:l and recerve mages
.,~to 10 stladesolg~ deper1(ilg~yw
g<VNcS c<I"d <I"1d prilter,
1rd.1des:

DerrroJator Mod Wor 75 Page l,4arual
So/!'1W<I"e TlAo'llIl Cassette

~8S :

Hem~~ PC wG1 f>4OK P.aIeI Put
G"apIlCSCad T~Rewder 5er<llport

SlowSca1Fo-mals: 8 12.t 12334,36.48,12 sec

o Complete AX-lX-PhoneUne Interface
o RepeaterControl 0 Autopatch
°CW 10 ol ailbeeps
o Aemote BaselTape 012 VACIDC Oper.
o Reverse Patch 0 Dl MFDecoder
o PulselTone Dialing 090 Day Warranty

Wired & r estedw'rnanuar ...$219.95
Dislributtod by;

R $; L Electronic s
575 Main 51. f Hamilton, OH 45013

1·800·221·7735
~ ln Otuc
~ 513-868-63991

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
• SINGLE s DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• p.e DESIGN SERVICES
FOR ,\fORE /A,'FORMttTIOX _

",. Midland,,, II Te chno lo g ie s

SPECIALISTS
IN FAST TURN

P.C. BOARDS

•

' I

CIRCLE t ON RU DER SERVICE CARD

fEATURING W2D1ll 902 Mil.
TRANSV£RfER, NOW ONLY $299
140 Mil. 3WUfENUATOR '49
DULEll INQI/IRI£5 I!WIUO
ICOM. .lEA. l.IdlSEN. VAN GOflt)[N,
VI8ROPUJt. NlE·"'I ItING. FAlCOf<l COMM.
l.EADING £DGE. ARRt PliBUCATIOtOS.
ItAGl.O.KA.11lT1lON1C5.51NCLAlR AN f[Jj "'A.
lMP SlJf"PlY

PH . (716)664·6345

Extend the range of your repeaeer. Uok to
curer repeaters for emerge ncy and public
Wrvice acuvtuee. and benefit from the
elevation of your J1:peater Site for aU
bands. From ten mek'r DX to 1200 MHz
linking _ and ~rything In between.

ACe pio neered frequency ague remotes
and links on repea ters years ago. Now
we've made It easy. One more reason tha t
ACe Is the right chctce for your ,-..,pea ter
s)'!Item.

Wrtte 01" call for more tnfonnauon on ACe '.
Itne of repealer conlroUers. w itt storage
units. and the new FC-900 Interlace.

IICOMI

advanced
computer
controls, inc.

i VISA

Your repeater can link to any frequcru:y on
up to Six bands wllh ACC"s new intnfatt
to the TCOM IC-900 Super Mulu·Bandn
System.

Our new fC-900 Interface connects your
Ace controller to the lCOM band units
(th<: lCOM fiber oplle controller and inter
face aren 't neededl. Add new bands to
your S)'1Itffil by Just adding band unit$.
And best of all - cvrrythlng Just plugs
rogetner!

If you'"" built remotes before. you11
appreciate the 5lmpllcity - and the
perfonnance. I f you haven't. now Is the
time to add a nl'"W remot" base or ltnktng
syslem 10 your repeater.

Now it's easJ[ to add a multi-band remote
to your repeater.

280 Tiffany Ave.
Jamestown, New York 14701

VHF
COMMUNICATIONS

2 356 W.lt'" Av. nuB, santi Cl . ra , C.... 95051 (408) 7 27·3330

aee
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Michael J. Geier KB 1UM
7 Simpson Court
S. Burlington VT 05403

Precision, Accuracy,
and other Topics

Before we get into this month's
topics, I'd like to respond to a few
comments about my recent re
vi ew of the Kenwood TH-25AT
walkie. Several people wrote to
say that it is, in fact , possibte to
defeat both the battery saver and
the auto power-off functions.
(Turning off the battery saver is
especially important for packet
operation .) They referred me to
page 21 in the owner's manual,
bUI on checking th is, I found no
such topic. Kenwood apparently
amended the book with this new
information.

Precision and Accuracy

My recent column, " The Ver
sallie VOM," prompted a letter
from Wendell KD5BF, who point
ed out that precision and accura
cy are not the same th ing .

Indeed , they are not! Precision
refers to the degree of speci fied
detail, while accuracy refe rs to the
truthfulness, or correctness, of
the speci fied data. Here's an ex
ample : The TV weatherperson
says lhat it will be belween 40 and
60 degrees today. The actual
reading turns out to be 53. Thus,
the forecast was accurate, but not
very precise. For tomorrow, the
forecast is for 52.47 degrees at 4
PM. It turns out to be 61 degrees.
This forecast was very precise,
but completely inaccurate.

So what good is one withOut the
other? Not mucn! The above ex
amples show that prec ision is use
less without accuracy, but that ac
curacy with little prec ision doesn 't
tell you much, either.

In elect ronics test equipment,
manufacturers attempt to balance
the two factors. For example, a
3V2-digi t DMM is accurate enough
for the smallest (or " least signi fi
cant") digit to mean something . A
ca reful review of the specs on
some units. though, can reveal
that the stated precision, unsup
ported by the bas ic accuracy of
the instru ment, is something of a
marketing g immick. Other tee
tors, such as the input impedance
(Which, if too low, can load the cir
cuit under test) , and the linearity

The Tech Answer Man

of the analOg-to-digital conversion
process, can undermine accura
cy . I stand by my earlier sta te
ment, though : in general , DMMs
are both more accurate and more
precise than VOMs.

RF Feedback and Hash

II you 've got an amplifier, and
especially if you use it with a wire
antenna, you 've probably run into
the old " OM, you sure are crston
ed" RF feedback problem. Pre
vailing thought seems to be that if
your station is property grounded,
and your SWR is low, it won 't
happen. Nonsense! Of course it
shouldn't happen but. en too or
ten, it does.

AF feedback means just that:
AF from your transmitter/antenna
system is feeding back into your
station . The usual path is through
the microphone cable, or even in
to the mike itself. Preampli fied
mikes are particularly suscepti
ble, because the semiconductors
in their Iow·level preamps make
dandy rectifiers for the strong AF
fields impinging upon them. Also,
the mere cables you have hanging
off your rig. the more likely YOU'll
have a prOblem. AF can be con
ducted through computer cables,
speaker cables, even the radio 's
AC cord! Somet imes wrapping
them through teretes helps, some
times not . Generally. th e less
stretched out they are, the better.
Try coiling them . moving them
around , or disconnect ing them
one by one. Frequently, the path
is through one particular cable.
and the rest are innocent.

Som etimes the antenna is just
too close-that's the situation at
the home QTH . There's no prob
lem during c lear weather, but
when there's ice on the roof , I get
terrible feedback (even though
the SWA is sti ll 1.2:1). The ice ap
parently aids AF conduction back
into the house.Thoroughly ground·
ingthe station hasn't helped . The
antenna is only about 20 teet
away, and that 's j ust not far
enough at the 700-BOO Watt leve l.

Computer Hash

As computers become an inte
gral pan of more and more ham
shacks, hams are discovering the
fru strat ion of copi ng with the
spectral noise these machines
generate . Co mpute rs are fas t
square-wave devices, and the

harmonics 01 their varied internal
frequencies can seriously degrade
recept ion. Some machines, espe
cially earty, poorly shielded ones,
are worse than others. I've heard
of packet TNCs computers in their
their own right-Wiping oul the 2
meter signals they are trying to
receive. On HF ATTY, the prob
lem is even worse . Although some
of the hash can be induced
through the antenna, again, most
is through cables, just as with RF
feedback. Toroids help, and some
times just moving the equipment
around can provide significant im
provement . This is one of those
problems that 's just about impos
sible to erad icate , but there's
much you can do to reduce it .

Man Bites Dog

Yes, television sets can cause
interference in your operation (I
guess there's some justice in this
world!). The color decoding cir
cuitry puts out a nice signal on
3 .580 MH z, and the sawtooth
sweep cu rrents generate har
monics well up through the HF
bands. If you're hearing a buzzing
noise every 15 kHz, a nearby TV
set's horizontal sweep is the likely
culprit.

Short of turn ing olf the set,
there's not much you can do. Most
sets are in plastic cases, with no
shie lding around the picture tube
yoke (the primary rad iator) at all.
And the Irani of the tube is a nice
hash generator of its own. That
flying electron beam, writing MHz
of information at high velocities,
can be a real noise-maker in the
HF spectrum . Of course, if the of
fending set is not your own, its
signals are a good indicator of
when to keep your power down to
avoid causing TVI.

Now, let's look at some letters.

Dear Kaboom.

I 'm interested in getting my am
ateur ticket, and I've been trying
to listen to SSB ham stations on
my National NC· 1830. I keep tun·
ing the BFO to try to follow the
drifting signals, but I'm not having
much luck. Is there a circui t I can
build to make SSB reception eas
ier, or is the National j ust too old
for this type of transmission?

Signed,
Drifting Off

Dear Drifting.

I'm not too familiar with that
model (I'm a sol id state guy), but
in general, old AM rigs with BFOs
are not well suited to SSB recep
tion . For one thing, they aren't
SINGLE sideband ; they receive

signatson both sidebands at once,
making the interference from oth
er statons seem much worse than
it really is. Also, as you've found
out, the drift is much too high .
Short of designing a new VFO,
there's not much you can do.

I recommend that you get a sim
ple ham rig, such as a Heath HW
101 or a Kenwood TS-520. It' ll
work much better and, when you
get your tic ket, yoU'll be all set.
Hope to hear you on the bands
with your new ticket!

Dear Kaboom.

My trusty old KDK FM-2016A 2
meter mobile rig has an odd pr0b
lem. It transmits off lrequency, but
only when using +600 offse t. Sim
p lex and - 600 are fine. What
gives? Signed.

Off-Freq

Dear Off.

This radio uses three crystals,
one for each offset, in nssynthesis
scheme. Crystal X2, located with
the other two on the top board,
controls the + offset . Try adjust·
ing trimcap VC2. If that puts il
back on frequency, then flip the
" SUP" switch (on the front panel)
to raise the frequency 5 kHz, and
ad just trimpot VAl so that the
raised frequency is also correct. If
Ve2 won't do it, then you 'll have to
gel a new 13.966 MHz crystal for
X2. Aller installing it, be sure to
perform the two adjustments to
get it exactly on frequency .

Dear Kaboom ,

I'm using a Robot 400 SSTV
converter with a Panasonic PK
410 color camera. It works, but I
get wavy fines through the pic
tures, especially on bn"ghtpicture
areas . The contrast and bright
ness controls on the Robot hefp a
l ittle, but not much. Where are
those lines coming from?

Signed,
Caught the Wave

Dear Caught ,

The Robot 400 is a black and
whi te converter, and its digitiza
tlon rate is aliasing with the chro
ma subcarrier coming from the
camera, generating beat frequen
cies that show up as lines on the
screen. You could try designing a
3.58 MHz chroma trap in the input
stage of the Robot, but a far easier
solution is to pick up a cheap
black and white camera at your
local namtest .

Have a tech question? send it off
to "Dear Kaboom " at the above
address. 1fJJ
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Upgrade Your CDR Antenna Controller
Add on a high-grede remote antenna selector for under $20.

by John W. Swancara WA6LOD
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to accommodate tht'Figure 2. CDR rotator control box rewiring ,
remott' antenna switcher.

Modifyin~ the Coaxia l Switch

Essentially no changes are
required . My switch had a very
strange miniature tz-pin con
nector , eas ily replaced with a
standard In- pin DIN connector
that even fit the mounting hole
for the old connector (Photo B).
The connectors were obtained
from Radio Shack at min imum
costs.

4. Wire as shown in Figu re 2,
. ..

usmg you r ow n p in assign-
ments.

5. Add a small overlay on the
panel face , with designations as
required .

Operating Your Upgraded C DR

When you make a selection with the new
switch. the meier light wi ll go out , while the
motor, which is now powered through 5-1.
resets to the selected position . The meier in
dicator light will illuminate when the remote
selection has been made .

These surplus coaxial switches. as well as
magnetic latched DPDT and SPST coaxial
switches, are ofte n available at very reason
able prices.

One thing to remembe r, as an RF engineer
reminded me , is that if the switches have type
N coaxial connectors, the switch is probably
good for I kw. You ca n replace fancy Mil
spec connectors with DIN or equ ivale nt con
nectors.

The total cost was a sigmficant savings
over the COSI of several commercially avai l
able switches.

Happy hunting at the swap meets! DI

I\lodifying the CUR Rotator Cont rol

I . Remove the ca libration pot from the
front panel and remount it on the back panel.
You will seldom need it (Photo B).

2. On the back panel, punch out a hole for a
(minimum) In- pin female connector.

3. Obtain a z-pole. a -po sition rotary
switch, and mount it on the front panel.
where the calibration pot was located (Photo
A) .

common sense rework , and CDR control
head. I had a very capable remote controlled.
I kW RF switching system built into my
station, with only one coax line going from
the HF rig to the outside world . I now access
any o f the following anten na systems: an 801
40m dipole , a KT-34 A beam, a dummy load
(under Ihe house with the coaxial switch) . and
a 17m dipole (What a band!). Here 's how to
do it :

Figure J. Remote antenna switch system diagram.

W hile attending the local
swap meet rece ntly, I

picked up a a-position. electri
cally drive n, coaxial switch as
scmbly with high grade, type N
coaxial fitti ngs , all for ten
bucks.

Severa l of my ham friends
mentioned thai it looked nice .
and would be nice to use , but
thai it req uired +28 volts. That
mean! anothe r power supply 10
buy or build , and run, as well as
another control box to clutter up
the operat ing position. BUI the
price was right. Also, I remem
bcred that my CDR HAM-M
Rotator uses +28 volts DC to
operate the rotator brake .

I smuggled it past my wife
and into my laboratory . Careful disassembly
revealed the high quality of the + 28 '0'011 ,
motor driven , high power coaxial sector
switch . The unit was man ufactured by Wein
schet Enginee ring. A phone call produced a
schematic copy of the unit , as well as a reas
surance thai the item was more than capable
of handling ham power levels . The retail
price of th is item quoted by the engineer
would knoc k your socks off

Wh ile waiting for the schematic 10 arrive, I
tapped off the + 28 volt d iode and return
inside my rotator co ntro l box and discovered
thai the motor drew only 350 rnA of power. It
also controlled a set of rotary switches (see
Figure I ). The fi rstone . 5-1, was a a-posuion
normally shorted with one open, correspond
ing to the position o f the coaxial switc h. The
second, 5-2, was a standard a-posmon with
normally open contacts.

With the coax switch schematic and a hnte

Photo A. Modified front panel of the CDR rotator controller, which Photo B. CDR rearpanel. The relocated calibration pot is at upper left.
now supports rhe rt'mote antenna selector.
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dous value in building a club and
keeping it strong, but it can be
expensive to support . Here's
where selling some ads can make
a big difference-can actually
make a profit . Hey, didn't you ever
wonder why there are so many
mult imillionaire publishers? This
will at least cut down on the mem
bership dues needed-and could
help buy a bigger and better re
peater.

How do you sell ads? Well, you
have to do your homework. You
don't just start calling and visiting
local merchants with an order
blank in hand. I suggest you start
with a demographic study of your
readers. What is thei r average
family income? How many own
homes? How many cars do they
have per family? How much do
they spend on ham gear per year?
You want to be able to show pi>

tential advertisers that they're
missing a good source of busi
ness unless they advertise in your
newsletter.

Potential advertisers are go
ing to want to know about what
readership you've got lor them so
they can assess the advertising
potential of your newsletter. Write
th is up in a one-page presen
tation.

What should you charge for
ads? Well, how many copies are
you distributing? If you have 100
readers you might charge $1 0 for
a page, $6 lor a hall page and $4
lor a third page. You don't have to
go smaller than thaI.

Who are your best advertising
prospects? They're all over the
place, and local ham dealers are
solid gold , of co urse .. . if yo u
have any. l ocal ham manufactur
ers are great, too. But the chances
are you're going to have to de
pend more on local merchants (re
al estate, photo shops , liquor
stores, satellite dishes, car sales ,
restaurants) and services (plumb
ing, car repairs, TV repa irs).

See that all ad prospects get a
brochure on the advantages of ad
vertising in your newsletter. It's a
great medium lor a discount cou
pon, by the way.

All this will be lost unless you
make sure the members patronize
your advertisers. Explain that this
is the main difference between
America and Russia- here our
small businesses are the strength
of our country. But smau busi 
nesses need to have you buying
lrom them, so reward your adver
t isers with business. With any
club cooperation you should be

Selling Ads

A newsletter may be 01 tremen-

death of a c lub, so use the
newsletter as much as possible to
get business out 01 the way. Make
sure you have an executive com
mittee and let tnem handle mostol
the business, then be sure to re
port it in the newsletter so mem
bers don't get surprises. The re
maining business can be Whipped
through in a few minutes if it 's
been covered properly in the
newsletter. Business kills clubs.
It's inherently boring.

When you organize club events
use the newsletter to drum up
participation. You do this by em
phasizing how much fun everyone
is going to have. Fun is the key to
participation. As soon as clubs
aren' t fun th e attendance will
dwind le. When events aren't fun
for everyone, they'll blow away.
So you have to make sure the ben
efits of participating in activities
are understood by the members.

Get the wives to make the col
fee break goodies inslead of buy
ing er junkc supermarket dough
nuts . Try to remember a basic of
psychology: The more yo u get
people to do lor you, the more
they'lllike you. The more you do
lor them , the less they'll like you.
Sc get members to work hard for
the club-involve their wives too.
Yes, it's actually possible for a
ham wife to like a ham club. I real
ize that my credibi lity has sunk to
a new low with that one, so give it a
try and see for yourself . Heh, heh!

Club presidents should make
sure the newslett er publisher gets
lavish praise and recognitio n: at
meetings, in talking with other
members, during contacts over
the club repeate r, and in the
monthly president 's message in
the newesener. lay it on thick.

Once you have a club newslet
ter going use it as a recru itment
medium for new members. Put
'em on the complimentary list for
six months or so before giving up.
If you have interesting speakers
or demonstrations at your meet
ings you'll get 'em to come out.
But without the newslener, how
will they know what fun they're
missing?

Newsletter editors can get lots
of interesting information to fill
empty pages from WesWnk, put
out by Bill Pasternak WA6ITF.
This is an excellent source of fast
breaking ham news and well
worth the cost. The amount of
work this chap puts into his news
letter is incredible. I high ly recom
mend n.

Getting Material

Many clubs have me on their
newslener mailing list , which I ap
preciate. I like to know what 's g0

ing on . Some newsletters are
packed with interesting reports
from members, others have pa
thetic admonishments from the
editor pleading for material. How
do the successful editors get their
members to cooperate?

It's not that d ifficult, but it is
necessary to bring some psy
chology into play. The worst ap
proach is to try and shame peo
ple into writing . That not only
doesn't work, it ruins the publica
tion for the readers. leave laying
on the gUilt to me. What does work
is flattery.

If you have a DXer in your club,
ask him if he can write a column
telling what OX he's worked re
cently, perhaps including a cou
ple of his priZed ost, cards and
the stories behind them. Then be
sure to tell him how much his
column is helping the newsletter,
an d how man y co m pliments
you're hearing about it.

Use the same approach with
your leading packet club mem
bers , and with RTTY, SSTV, and
so on . Find out the special inter
ests of the members and get as
many as possible to report month
lyon 'em. Motivation is easy:
They' ll love the opportunity to
brag and thus raise their stature in
the club, and they'll do all they can
to get other members to be in
volved with their passion. If you
have any real pioneers or inven
tors, don 't lorget to encourage
them to spread their fame world
wide with art icles for 73.

Have you any members who
would benefit from gelling busi
ness fr om c l u b members ?
In sura nce agents, printers ,
lawyers? Do a profile of them; run
a picture of their shack; have them
tell about their business.

For that matter, many of your
club members will have some in
terest ing ham related stories to
tell ... if you bother to ask. Who is
the most interesting person in the
world? Each person has one out
standing favorite : himself. So
pump 'em for stories . II some
member has been on a OXpedi
trcn-ceven if it was 20 years ago
get him to write it up for you. What
was the most interesting aSO?
Who is the most interesting ham
he's met? Start asking people to
write about themselves and your
resources are unl imited.

Business meetings can be the

Never Say Ole COflli"ued from page 7

plans for ever using 99.83% 01 in and use, paying by the hour.
your frequencies, yet you 're angry
when the FCC starts giving them
to people who have real needs lor
them? Please explain this so I'U
understand your reasoning.

Please don 't tell me about
Novice Enhancemen t and the
new League stance on no-code
unless you can point to one single
published goal lor amateu r
growth that has been planned .
There are no goals because, as
tar as I know, there are no plans
for generating any signifICant am
eteor growth . I haven't seen any
plans lrom anyone, have you?

Heck, I see very lew amateurs
even thinking about it. I get many
01 the ham club newsletters and
they' re almost 100% involved
with the day-to-day news of their
area . This repealer is having a
battle with that one. This net is
being jammed. That club had a
picn ic. This one visited the local
FAA center. So-and-so worked a
couple 01 new countries.

I don't see any grassroots con
cern over our unused bands, or
any discussion 01 what to do about
it. No, I see the deck chairs on the
Titanic being rearranged, with an
gry battles over wtucn one goes
where and whowiU gel to sit in it as
the Ship sinks .

Publish Or Perish

Few ham clubs are able to
maintain their membership and
strength without a dedicated club
newsletter. It's the glue that helps
hold a club together. It helps keep
enthusiasm high and bring mem
bers to meetings-even if they
have to tape Miami Vice to do it . It
helps build part icipat ion in club
events .

Producing newsterters used to
be lar more difficult and expen
sive than it is today. Mostly they
used to be typed on mimeograph
stencils . Drawings were possible
but difficult, and photos were im
possible. Then, as photo offset
presses proliferated, pictures got
easier to handle, but we still had to
use typewritten copy, so it didn 't
look very professional.

Now, with Macintosh comput
ers at every turn , cranking out
very professional-looking news
letters is a snap. The odds are
good you 've got at least one club
member with a Mac. Talking this
person into producing your club
newsletter is easy-just show an
interest in desktop publishing and
wait unt il the smoke clears.

Man y in stant pr inters now
have Macintosh desktop pub
lishi ng setups you can come
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Number 16 on your Feedback card

ATV Transmitter from
a Microwave Oven!

Low-cost high-power microwave operation has arrived.

by David Pacholok KA9BYI

What Mode To Use?

The above conclusions ruled out AM
double-sideband video , because of the large
incidental FM that would result . On the other
hand , an FM deviation of2 MHz would cause
incidental AM of only 15- 20 percent. so I
investigated wideband FM video tran s
mISSIOn .

To check compatibility with existing TV
receivers. I used an FM video-modu lated sig
nal generator as a signal source for an MDS
downconvener and a 5-inch monochrome re
ceiver. I got a fair quality picture with the
television adjusted for IF slope detection, and
with sync and vertical lock achieved at devia
tionsof 7oo kHzt03 .0MHz. The bestpicmre
quality occurred at 2.2 MHz deviation .

Modulator C ircu it Description

The modulator serves two purposes. First.

netic field having a secondary effect
on this .

First . I modified the magnetron cavi-
ty to couple RF to a transmission line
instead of to the oven compartment. I
removed the interior radomeJsplatter
cover. field stirre r blades. and mag
netron output matching section. Next . I
shorted the waveguide open end with a
plate (Photo A) and installed an E-field
probe to couple the RF to an Nconnec
tor output jack . (Photo B shows the
detai ls of the constructio n of the E-field
probe .)

Magnetron current. voltage. and fre-
quency were measured and plotted in
dependently to quantify performance in
this modified cavity . In power ootput
\IS. cathode current measurements, for
a power out range of 50-400 Waits , and
a cathode current of 50-250 rnA, I
found a very linear relationship. See
Figure I for the frequency vs. current
curve . Th is data suggests that:
I . The 2MI89A magnetron is a cur-
rent-operated device . The anode-to

cathode voltage changes only about I per
cent. with a 2: I change in cathode current Ik.
2. Power output is a linear function of lk.
3. Output frequency is a non-linear (bu t
monoton ic) function of Ik. with increased
current causing an operating frequency in
crease . The average frequency " pushing"
coefficient is aboutO .1 MHz/mA. with a use
ful frequency swing of about 20 MHz.
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~Iodmcation Description

A microwave oven magnetron is a self
contained. crossed -field power oscillator.
Built-in cavities primarily determine oscilla
tion frequency. with anode voltage and mag-

Figure J. Graph showing f requency versus Ik
for the magnetron . This shows that output
frequen cy is (non-linearly) related to current
to the magnetron.

e'The basic transmitter scheme is adaptable to
other emission modes . such as narrowband
FM. with phase-lock circuitry described
below .

';

•

Photo A. Waveguide shorting plare, to prevent the mi
crowave RF from entering the cooking chamber. and to
reflect this energy hack to an Efield probe.

WARNING
The following cons/ruction txo

j ect is not intended for novice
builders! If you are not qualified to
work with 5000 VOlts and 500 Watts
of microwave power. DO NOT a t
tempt construction of Ihis transmit
ter. The above power level in the
microwave region can be lethal.
The author. David Pacholok, and
73 Magazine disclaim any respon
sibility from mishaps resulting from
the construction and/or operation
of this project.

Project Features

The goal for this project was to provide an
inexpensive, relatively simple high power
microwave transmitter using a microwave
ovenas the foundation. This project meets the
following goal s:
«Low cost-less than $200.
«High power output-250 Walts minimum.
- Pan s readily available from consumer elec
tronic supply houses .
- Emtssion type compatible with standard
low-cost B/W television receivers .
- Preq uency of emission in the 2390-2450
MHz amateur band. com patible with Mult i
point Distribut ion System (MDS) TV down
conveners. (Historica lly. these downcon
ve rte rs have bee n misused to " pirate"
television movie distribution at 21 56 and
2162 MHz . They have been widely sold
through magazine advertisements and elec
tron ic Ilea markets. so there are tens of thou
sands of them in ex tstence .)
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T he majority of the amateur spec
trum allocat ion lies above 1300

MHz. yet when you scan those bands.
you ra rely hear anything but band
noise. Hams have let these regions lay
fa llow because of the idea that mi
crowave equipment is complex. e xpen
sive . or just unavailab le.

To be sure. there are concepts unique
to microwave design . but they are not neces
sarily harder to grasp than those in lower
frequency RF design . And. as microwave
applications find a larger place in society. as
with ovens, and satellite TV . affordability
and availability of surplus microwave equip
ment constantly increases.
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it is a high-voltage current sou rce with high
open-loop ga in, sett ing the magnetron cur
rent to a known value , and establishing a
frequency and power output. See Figure 2.
U2, a 7805 5-volt regulator, establishes a
reference voltage adjusted by R5 and R6.
This voltage is applied to the non-inverting
inpu t of high -speed op amp U I . wh ich drives
source follower QI , The output of Qt , plus
R9 and R7. provide negative feedback 10 V I
in the ratio 5 .7: I . AI equilibrium. Q I ' s drain!
source cur rent produces a voltage drop across
RII thai equals 5.7 times V I ' s no n-inverti ng
volt age .

Tem porarily ignoring screen grid current,
plat e current equals cathode current in VI
(a ,b combined). Since VI 's cathode current
equals Q l 's d rain current , VD rises o r fall s
until the V I grid I-to-cathode bias causes
Ip = Ik "" ID = IS . VI is therefore a ground-

ed-grid voltage amplifie r with a current gain
of unity . with enough voltage capability 10

drive the magnetron , However. to an input
volta ge at V I . a transconductance amplifier
is formed . with transconductance given by :

[,1 (R9+R7)( I I)
6. V"" R7 RIl + R9 + R7 =. 22U

Bandwidth of thi s am plifier must be suffi
cier u for the modulator's second purpose
video modulat ion . This must be 4 .5 MHz. if
you want 10 incl ude the audio subcarrie r.
Frequency respo nse measured with a current
probe in the plate leads of VI wa s down 4 dB
a14 .5 MHz. Adding C6 ( 1200 pF) provides a
pole for th is frequency. flattening the re 
sponse 10 beyond 6 M Hz. CI and R8 serve 10

couple an extemal4 .5 MHz subcarrier gener
ator 10 the modulator.

A floating screen supply of about + 100
volts is provided, with R28 included to limit
screen dissipation. The floatin g supply al
lows only plate current (magnetron current)
to be included in the control loop . Additional
components with functio ns are:

. R3. RI4 , and R15, which prevent pa rasitic
osc illation in UI and VI.
-R12 and RJ3, which aid current sharing in
Vi a and Vlb.

- 03 . which protects QI in the case of VI
arc-over .

- Convenuonet power supply rectifiers , fil
ters and bleeders.

Waveguide/C~nity Operation

The wa veguide circuit is deceptively sim
ple: The oven' s TEIO waveguide feed (from
tube to cavity) is shorted with a copper plate .
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Figure 2. Transmitter schematic,
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PC HF FACSIMILE 4.0 $99

ArtaaJ YCA SuenJ Photo

The best computer FAX system just got better!
A c omplete facsl.mile reception sy s t e lD
for the mM P C or C o m p a t ib le . Receives
up to 16 intensity levels .
Includes:

Demodulator
Software
Frequency List

Features :
Print on Epsoe, or HP Laser Jet
D l..k Sa ve, Zooming. Image proc~-.ing
Una ttended Image Capture and much more

Software Systems COI._ulting
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<7... _>-_98-578_

MICRO R&D
INCORPORATED

31 0 7 West Hampden
Sheridan, CO 80 110

ORDER FACTORY DIRECT!
303/789-0424

STRAD-PACK rechargeable NiCad 12v battery
pack offers 3.5 ampere- hours. Powers your
portable radio or any other 12v device! Perfect
for field excursions!
STRAD-PACK: S79.90
Cha",er: S59.90

Micro Doctor C-64 diagnoses
Commodore 64 computer
problems without the aid of monitor,
drive or keyboard. Display tells you which chip
needs attention. A Commodore owner's delight!
Micro Doctor ( ·64: S150.00

Visa and MasterCard accepted. Prices do not
include shipping or applicable sales tax.
DEALERSHIPS AVAILABLE

M anufactu rers of Quality Communications ~q~ipment

oRepeaters
olinks
oRemote Base
oVHF,UHF
oReceivers
oTransmitters
oAntennas

Hi Pro 'E'

oStandard and
Computerized
Controllers

oStandard and
Computerized
Auto Patches

oDuplexers

EXPANDABLE REPEATER SYSTEM

. " NEW CONCEPT IN REPEATER DESIGN. THE Hi Pro ··E·· IS AN EXPJl\NDI.8LE REPEATER WITH THE FQt.l.OW1NG. FEATURES: A BASIC REPEATER WHlCl-I Vv'OUW IN

CtuDE" COMPLETE RECEIVER. TFV.NSMITTER. COR, FRONT P>l.NEL CONTROlS "NO INDICATORS, l..OCAL SPEAKER AND MIC J4CK AND CAP>l.BLE OF FUTURE

EXP>l.NSlON. ALL HOUSED IN AN EXTREMELY RUGGED. ENCLOSED. 19-INCH RACK '-IOUNTABLE CABINET.

• THIS SYSTEM CAN BE EXPANDED "T TIME OF PURCHASE OR CAN BE AN AFTER-PUACHASE ADO ON m E ADO ON$ AAE-HIGHER POWER. l1tv220 VN; POWER

SUPPLY. lOENTIF1EA. AUlO P>l.TCH. OR COMPUTER CONTHOU.ERS IN 4OOI1lON TO THESE ADO ONS AN ADOrTIONAl. RECEIVER AND TFV.NSMITTER CAN BE

MOUNTED IN'TEHNAl.I.V FOR USE AS CONTROl UNK$. REMOTE BASE OR OI.W. Bol.NO OPERAT1ON. ETC.

• AN EXTENSION Pl'.NElIS.wAIl.ABL£ FOR lCJC,A,i. MONrTOAlNG OF THE REPEATER AAC CONTAlJ>& AU. NEC£SSARV METERING.. STATUS lIGHTS AND INOlCATORS AU.

ADO ONS ARE AVAll..A8l.E FROM THE COMF'IVN ANO ARE COMP\.£TE INCl.l.ONG INSTAUCTIONS

600 Westtown Rd .
MAGGIORE ELECTRONIC LAB.

West Chester. PA 19382 Phone (215) 436-6051 =-Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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Butternut
Verticals

acneeecrs HF
vertic;als use

hl9hest·O lunm9
cecoes (net lossy

traps!) to ocipertoem
all muillband deSl9ns

or comparable size'

Model HF2V

Model HF6V

' eo 00 XI. 20 15 a"'" 10 ..........
.~",,",aToc 1UI"",..>IC~1lIQ

· '-d<! ·on " " !of H a nd 12 me'."
a.a llab" ""'"

' 26 TI la ll

405 Easl Market. Lockhart, TX 78844

' Ooos.ognad 10< ,,..., 1000-0."'" ox,,"
' '''-''omaloc _ ..<lC1WIQ on eo a nd
40 ........

' -"<ld-on ••,".. !of 160 an<l 30 Of 20

""'",'.
' 32 !pel la ll . mal bt' toP "'~e~ 10'
. <!<I,Toona' ban<l.."'Th

.;j
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r->"~~::~~~'ON I CS co.r

The HF5B "Butterfly"n.
A Compact 2 Element Beam

for 20·15·12·10 Meters
Operate As A m-ecte on 17 Meters

• Unique design reduces etz
but not performance.

• No lossy traps; lu ll
e lement rad iates on
all bands.

• Turns with TV
rotor

. 19 Ibs.

BUCKMASTER
PUBLISHING

"Whitehall"
Route 3. Route 56

Mineral. Virginia 23117

703-894-5777
800-282-5628

CIRCLIE 365 ON RUDIER SIERVICE CARD

EVERY ISSUE
of 73

on microfiche!
The entire run 01 73 from October. 1960
through last year is available.

You can have access to the treasures of
73 without several hundred pounds of
bulky back issues. Our24x fiche have 98
pages each and will fit in a card file on
your desk .

We offer a battery operated hand held
viewer lor $75 , and a desk model for
$200 . libraries have these readers.

Your full satisfaction is guaranteed or
your money back. Visa/Me accepted.

The collection of over 600 microfiche. is
available as an entire set, (no partial sets)
lor $180 plus $ 5 for shipping (USAJ.
Annual updates available for $1 O.

•-I : • •
:~

'."'l
---e - ---• Ott-The-Shelf Dea ter Delivery

• Finest Quality Mi litary Construct ion

• lowest NF GaAs FET Preamp

RF POWER AMPLIFIERSTE
SYSTEMS

SPECI FICATIONS
For the past live years. Amateurs worldwide
have sought quality amplifier crcoucte from TE
Systems. Renowned for the incorporation of
high quality , low-noise GaAs FET preamplifiers
in RF power amplifiers, TE Systems offers our
fine line of products through select national
distributors.

All amplifiers are linear (all-mode), automatic
T/ A switching with adjustable delay and usable
with drive levels as low as 112 Watt. We incor
porate thermal shutdown protection and have
remote control capabil ity. All units are de
signed to ICAS rat ings and meet FCC part 97
regu lations. Approx. size is 2.8 x 5.8 x 10.5"
and weight is 5 Ibs.

Consu lt your local dealer or send di rectly fo r
further product information.

TE
S YSTEMS

TE SYSTEMS
s.o. Box 25845
Los A...CA 90025
(2 13) 41e.<l591

F..-q. _Pow« _ -Prwmp - DC ~, RF

Mod.. MHz Inp ut Output NFod8 G.I.n--d8 +Vdc: ... Conn .

OS08G '""50 t '70 •• ie 13.6 ae UH'

05'00 '""50 to ". e " 13.6 ee UH'

~ " <lOG 144" 48 a ,eo e re 13.6 ee UH'

141 0G '44·'48 ,. , eo • " 13.6 " UH'

141 20 14 4· 148 30 ,ec • " 1 :].6 20 UH'

22 100 22tr225 ,. ". ., ra 13,6 at UH'

22120 22().225 30 ". ,
" 13 .6 " UHF

'" ' 00 42tH50 ,. ' 00 t.t " 13 .6 " N

"'''G '",.80 30 ' 00 U " 13 .6 " N

Models alllD available without OaAs FET preamp (dele te G sullix on model _). All units CO'I'er
lu ll amateur band - Specify 10 MHz bandwidlh tor 42Q.450 MHz ampl;!ier.

Ampli"" , capabilities: 10<>200 MH z. 225-400 MHz, 1-2 GHz, Military (2aV), Commercial,
etc. also available - consult rllC1ory.

CIRCLIE 23:1 ON RUDER SERVICE CARD
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Performance

Spectrum analysis indicated the perfor
mance of the transmitter. The l st Bessel null
display (lk = 160 rnA, Vp = 3500V. Mod .
index = 2.4 , Mod. freq . = I MHz . and
center freq . of 2.431 G Hz) shows that the
modulation is primarily FM .

Additional Com ments a nd Observations

The following notes may or may not apply
to the system if the NBFM phase-lock system
is instal led .

warm-up drift is significant over the first
ten minutes of operation. representing about

Transmitter Improvements
tor l'iBOl

- Bypass D5 and D6-D 17 with
o.ooos toO.(XH IlF 3kV minimum caps. This
reduces " hum bars " in the picture and low
level audio buzz in the NBFM mode .
elsolate the metal case of the 0 .74 IlF (on TI)
capacitor from ground with plastic blocks,
nylon screws, or other means. Th is wi ll also
reduce hu m bars and buzz .
- Using insulated standoffs. isolate TI lami
nations . and frame from ground. This will
further reduce hum bars and buzz, and will
result in better insulation in T I after mods.
«Di sco n ne ct the magnetron filament
feedthrough from ground! Ot herwise you
won' t ge t fu ll video ba ndwidth, and the
NBFM mode PLL filter won ' t work (no
phase margin). See Photos C and D.

of RG-174 that comes off pin 6 of
the LF357 IC. Attach thi s to pin 2
of UI in the transmitter circuit
(Figure 2) . Before doing thi s, how
ever, be sure to remove the 4.5
MHz aud io subcarr ier at R8, and
the video input.

You have now converted the mi 
crowave oven transmitter to use
with NBFM (±5 kHz) voice mode!
Now adjust the magnetron cavity
probe length and R6 until the mag
netron locks up at all times during
the magnetron anode warmup (5- 7
minutes) .

, ~1.. e....}
Iun. o, t)

Photo B. E-field probe construction details.

wire thi s circuit into the transmitter unit.
Refer to Section A on the schematic-the

overtone VXO ci rcuit. The entire unit should
be temperature controlled at 70°C by " crys
tal ove ns." or somethi ng similar. The oscil
late r dri fts at around 100 Hz per degree .
ca using about 1.6 kHz pe r degree for the
frequency out drift . Stability is traded off for
simplic ity in this design .

Refer to the 151.85 MHz crystal in the
VXO circuit. Choose thi s crystal after you
build the oven video transmitter and measure
the stable operating frequency range using
one UBP585 and a 600 MHz counter.

Now refer to the crystal oscill ator tank
coils , to the uppe r right of the crystal on the
schematic. You fabricate this by winding six
turns of #24 wire on a 3 .3 k Ih W carbon
resistor. Then, wind one tum of feedback
winding. tightly coupled . and one tum of
output winding, loosely coupled .

Now look at Section B. the connection be
tween the VXO and the lac. There is about
O.6V PEP for 300 Hz VXO deviation, which
results in about 5 kHz of magnetron devia
tion . The VXO deviation is linear up to about
± 10 kHz output (magnetron) deviation.

In Section C . the IOC is cheap'n' dirty . but
plenty effective. The Handbook has a bet
te r-and more complicated-version of th is.

Finally. at Section 0 , find the two-foot lead

I J1f'Rol/c.t7 E - FIe Ie{
?rolU - - CAM Ad j v$T

rr« Power ON

E ME An)'one?

Narrow band FM ( ±5 kHz deviation) re
qu ires a clean RF source low in noise and
incidental FM . You can use the phase-lock or
frequency-lock loop, as shown in Figure 3,
with the non-inverting input of U I equivalent
to the varactor control voltage in a conven
tional VCO.

The following notes discuss sections o f
the pha se-lock circuit, and tell how to

where Ac = 2X guide broadwall
dimension .

The reflection is in phase with
the incident wave from the mag
netron, and an E-fic1d probe (see
Photo B) is inse rted at this voltage
maximum . Ordi narily, maximum
power transfer occurs when this
probe is AJ4 in length . Deliberately
shortening the probe introduces a
reactive mismatch at the magnetron output
port . After an unknown number of degrees
rotation within the feed structure (Matsu shita
would not provide tube data) . th is causes the
magnetron to be pulled lower in freq uency by
some 25 MHz from its design frequency,
ensuring legal amateur ba nd operation.

Floating Operation

One important feature of thi s conve rsion is
the modification of the high voltage power
supply for floating operation . The original
power transformer had o ne end of the sec
ondary grounded to the fra me. I lifted this end
and attached it to a high -voltage lead wire.
This modification eliminates the need to floa t
the entire modulator above ground , which
also requires video-bandwidth opto-isola
tors. Hi-pot tests at twice the rated voltage
confirmed that the modification was reliable .

(See Photo A) . This is analogous to
a coa xia l or micro strip short ,
where wavefronts are reflected
back with a 180 degree phase in-
version. At a quarter guide wave
length from the sho rt :

~
Ag= V(NAC)!-=-t

Photos C, D. Disconnecting the magetranfilament[eedthrough from ground. Drill out the rivets (Photo C) and push feedihrough 3/16 ff into sheet
metal box of magnetron , and then epoxy in place (Photo D).
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Photo F. The complete microwave o~'en ATVtransmit
ter unit. Thetransmitter circuit is located in the m'en's
cooking chamber.

Photo E. M icrO"ll-'tJ \'e leakage detector-s-a
must for this projecr!

15 %of the available tuning range (2. 5 MH z).
Avoid magnetron " modin g;" appearing

on a spectrum analyzer as a comb instead of a
CW signal. This can be caused by a VSWR
greater than 1.5 : I . or by operation below
about 50 rnA . If low power operation is de
sired. raise the filament voltage to 3.4 - 3 .6
V. since internal RF contributes to proper
filament (cathode) temperature in nonnal op
eration .

If used with a true FM television receiver ,
such as a modified satellite TVRO unit , the
simple pre-emphasis network shown o n the
schematic diagram will improve video SIN
by up to 10 dB. Also. TYRO receivers use
greater than 20 MHz IF bandwidth, greatly
reducing the effects of wann-up drift.

Small " hum bars" are visible in the pic
ture, due to the floating high voltage power

supply. Th is effect is caused by the 60 Hz
switching of the d iodes , varyi ng the capaci
tance to ground at the magnetron cathode.
These transients are out of the control loop .
Grounding the power supply and floating the
modulator at high voltage is a solution, as is
fl oat ing the magnetron and cavity. Either
would increase circuit complexity and in
crease exposure to hazardous voltages.

As with any non-locked oscill ato r, a
change in system load impedance will change
the frequency of operat ion. A high power
isolator is one solution. albeit an expensive
one . I used a stretch line to measure the load
pulling effects of a 1.5 : I VSWR over all
phase angles. The frequency changed ±6
MHz as the phase angle varied . At the design
frequency of 24 30 MHz . all modulating
products should remain within the amateur
band. This is not a trivial problem.
and may requ ire line trimming or line
stretchers to place the phase angle in a
stable region . The lowest poss ible an
tenna VSWR is the best solution to the
line-pulling problem.

Bewa re!

Remem ber . for thi s project.
SA FETY IS PARAMOUNT! This
transmitter has 4 kV DC and high
power microwave e nergy present .
Use a microwave leakage detector to
check the integrity of the modified
unit (see Photo E). You can buy an
inexpensive detector suitable for the

job. Also. reta in the door interlocks (l in
sta lled the modulator in the now-unused
cooking caviry.) Antennas can easily have
high gai n at this frequency-DO NOT
POINT THEM AT PEOPLE OR OTHER
LIVING BEINGS!

Although this is not a " high perfonnance"
telev ision transminer, it represents a low
cost effort to achieve significant power out
put at microwave frequencies .

Readers interested in finding out more
about this project can contact the author for
details. at Creative Etccmmics Consultants,
1815 W . Higgins Road, Sleepy Hollow. IL
60118, Telephone: (3 12) 428-56 76. 111

Anicte materials , except the phase-lock SJ S·

tem , wert' drawn from the March /989 issue
ofRFDesign.
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Morcom International Inc .
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Make the

DEPENDABLE
CONNECTION

"Shipping and handling for crw
item odd 52 ecce.

Single Pole, 5 PositiOn.
A ll unused postno ns grounded

*CS-OG - LM' COO'V>8Clcn I $46.50·
'CS-6G-8NC - 8NC conr-..etcn I $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

Single Pole, 3 ccenco.
Desk or wall mount
All unused positioN gfOUnded

.-cs-3G - LM' coo ....Ioo. 1 $36.50·
*CS-JG..aNC - ere coo. oKt<:nl $43.95"

All OUR PROOI..CTS MADE IN USA.

~ BARKER a W1LLLUlSON
~ Quality COmmuniCatiOn Products Since 1932

At VC1Vl DismbutM wnte or coil
10 Conal Street. Bristol PA 19CXJ7

(21S) 7&&-5581

CIRCLE 53 ON READER SERVICE CARD
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THIS MONTH'S GOODIE FROM THE CMOT STORE
KE~V;OO D TS-WOS IWAT

U~DER 51290.00
1' . Il ULYON LYl- -\Nlld""~"'"u......JD,1(0ll. \ U.\l.. "'"''''' .ne. toll. 1.-1.0.

."'.llUIH m..
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CIRCLE 2 54 ON READER SERVICE URD

WI-eOMM ELECTRONICS INC.
ec 60_ 51 14. MASSENA, NY 13662

1315) 769-8J3A

WI LAM TECHNOLOGY, Div, ot

5-1000 MHz PREAMPLIFIERS
NF G p(1 dB) $

WLA20M" 2dB 15dB OdBm 73
WLA21M 3 13 8 57
WLA22M.. 11 12 61
WLA23M .. 22 12 87
WLA2~M 3 23 18 109
WLA25M 5 11 20 82
WLA26M 6 21 2~ 199

-"'<l So( !(w saM; "'llW 1·!5(lO WI-lZ

........
*'0Of.",
$18.95

-e-, ,_
"- ' ......_.,.",

Compatlb"

$595
MODEL
PC·1000

...' ""'CO .,'.. - ...... .... 0'"- ..", ....." ",,. "..".. "..
"' ... '" "<> "'"" "'" " "" .",
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-~-" .. to ,......
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~.. ~ . -
~

• DC 10 1(10"''',
' Dual C_
' 00_ 5,,_
' CRT _ '
• $_ To"",....-' •""'"". ,,,.og- .'_I.oc"
· :zn,v-.,$1,325

_ ,'"- ~........ ' ,......... .. ...-
l OMHz rr 100% IBM
5 YHI
W'lTlnty

2·2r:N ot:lA
,:IV .. ' ...
~v., 3A
.sv .. !>A

,,,"' -,-

• DC Ie <OMH'
• 0....1 cr..net· CRT-.'._-
• DC QI._
•All"""'"' 0-< -

I.... to::00'001. . ...._,_
O f .. _ _ . OC '_. • • " ""
D.T... .... _ .__.oc """"'. "" ....
D' ..""_.__ . CI<T _
D.T.. 'my ...., ,,"_Iw_.<;In _ .C",_ .....
O,t , ,... _ .. 0010,...,' CRT A-""" 0 ' '', eo"",..
o T ,"', .... """',..., _ , C...... ..... , OV.., Cau"",

$835

SCOPEPROBES

3"" D'tlt ".0lil Type OMM

r'~~~~~~~ M-l.
$39

c..". _ , .... -.. _ .._
_DC\I. AC'. 00-0- ----

Yom _ ...
v__...
y~ _M.Y'" _H,
•.,_ ' ....H.

• _l100o'OOMH,
y_"", '",,"H,

W1e11 IIllCI S'tllli 61ll1n1lOf1
Si-IODO $129

IlF Froq 'OOK"~MI

..... ..<><luI",,,,, '" ' KM,
VOtlotl.. IlF ""'P<J'

ELENCO PRODUCTS AT DISCOUNT PRICES

Avt....nglng DM. _. ,'I _ IlIQIlIICapIC/II_ . ....... ,
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o.g.,.o ",.po.,
~"" _m'-'- -D10(l(1,1, iIlC .- - -- , _ ....13$_.-.,, _ S12$ , ,, _ S175

-~

M _ _

-~. " - "- -- --

:,c::::=J
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•

Four-Function Frtqlllncy Counltf1
F-1l1ll11.Z8H

1259
F-1aa 12ll11lH

S171

35MH: DUl l TI'KI Good III SOMHz

$495
PH5It1l. '1.11lo f1U5 MO.1252
N l-"~ lQo 523.15 · CRT

" · CRT . ' mV~
• 8o.ol" ,. Fls1iI_"'"IlIf: • lilt. """*'-"""" ..._tornI'O'"", 0..... (llI'IrIlII;li; • ' llftt RI" To_
o TV 8.,", • x-vOpe<ll" "'" l #., 1.

x-v Ol>o'. '''''' •0.<..... Tn_ "lI S_ p' OlI _ '1y _ ......,.- PfI<>O_ ConI....... '_inod 1.,_,' ''0 lx. •0. _, .,............ "*"'"',T..,.- g_on...

0I91t11 TriplI PInr Supply !p·m

12~9

20MHz D II Trice DscU10scapl
$359

MO·,25,

D2'IN ...
D2'IN" ...
5V ot!>A

. .... _ ..,... -. <0< "" _,.. ~,'"

, l",," t.>n, , • _ ... ..OQ<...

lP-6ICIwlth "1IlI~ .111"1 1175

CIRCLE 4 ON RUDlR SERVICE CARD

Fast. Rel iable Service Since 1963

12033 OTSEGO STREET. NORTH HOLLYWOOO. CALIFORNIA 916D7

CIRCLE 3 56 ON RUDER SERVICE CARD

Free "Tec h-Da ta" FiverSmall Orders Welcome
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AERIAL VIEW

Arliss Thompson W7XU
RR3, Box 224
Sioux Falls SD 57106

Mobile HF
Antenna Modification

This month 's column describes
a simple, easily-reversible modifi
cation to the standard Hustler m0

bile antenna that will yield a sub
stantial (2 to 3 dB) improvement in
itsperlormance. HFmobileopera
tors using other brands of anten
nas may be able to realize simi lar
gains , depending on their design,
by uSing the methods discussed
here .

Mobile Antenna Limitations

By far the majority of HF mobi le
antennas are short vertical whips.
The mobile environment places
severe rest rict ions on antennas,
foremost of those restrictions ba
ing a limitation in antenna size. To
understand why short antennas
are a handicap in mobile opera
tion, you must nrst recaa that the
radiation resistance of a verncat
antenna is proportional to its
length . The shorter the antenna,
the lower the radiation resistance.

A low value of radiation resis
tance in itself is not bad, but for
any antenna to radiate efficiently,
most of the applied power must be
" dissipated" in the radiation re
sistance. An antenna with low ra
diat ion resistance will operate effi
ciently only if other losses are kept
very low. Those other sources of
loss include power lost in any
loading coi ls, and power lost in the
ground. Therefore, to radiate the
strongest signal poss ibte, the ra
d iation resistance needs to be
mexnnueo while the coil and
ground losses are held to a mini
mum.

At a home stat ion, it is possible
to build an efficient short vertical
antenna by using a large number
of ground wires to minimize
ground losses, and using well-de
signed coils in order to keep coil
losses at a min imum. In the mo
bile sening, however, coil size is
limited by wind-loading, and there
would seem 10 be lillie control of
ground tosses, which tend to be
relat ively high . Since the anten
nas used on vehicles tend to be
quite short (i n terms of wave
length) while ground and coil loss
es are fairly high, mobi le antenna
efficiency on the lower HF bands

Antenna News

tends to be dismal. By dismal, I
mean leed ing 100 Watts of your
3.9 MHz signal into the antenna,
but having only 5 I'I Wans radiat
ed; the other 95 Watts heat the
loading coil and the ground. What
can we do to improve on that low
efficiency? I'm glad you asked.

Making the Best of It

A lew years ago,the AAAL pub
lished a book entitled The ARRL
Antenna Compendium, Vol. 1.
One of the articles in that book
was " Optimum Design of Short
con-caceo High-frequency Mo
bile Antennas," by Bruce Brown
W6TWW. That article contained
much good advice on mob ile an
tenna installat ions (most of the in
formation also occurs in the latest
(15th) edition of TheARRL Ante~

na Book). His advice, in short,
was to maximize radiation resis
tance and min imi ze con and
ground losses. He also provided
some suggestions on how to carry
out these recommendations.

Offhand, there would seem to
be lillie a mobile operator could do
to minimize ground losses short of
driving his car into the surt on his
next visit to the beach . Some ex
perimentat ion by Mr. Brown ,
though , indicated that ground
losses could be marked ly reduced
by mounting the antenna as high
above ground as possible. That
means, all else being equal, that
mounting your antenna near the
top of your vehicle will give better
signal strength than if it's bumper
mounted .

As an example of the magni
tude of that effect, he reported a
ground resistance of 2.50 with
the anten na mounted near the
roof of a station wagon, but 60
when bumper-mounted on a mid
sized sedan . This change in
ground resistance is further com
pounded by the lower radiation re
sistance of base-loaded anten
nas, compared to center-loaded
verticals. Base-loading a bumper
mounted mobile antenna there
fore results in reduced efficiency
because losses are inc reased
while radiation is simultaneously
decreased.

Now consider coi l losses. Here,
the base-loaded antenna would
seem to have an advantage over
the center-loaded whip because it
requires only half the value of coil
inductance to attain system reso-

nance than the center-loaded
whip . However, if that coil is
mounted near metallic surfaces, it
is likely to have losses greater
than anticipated. That is impor
tant to consider if you plan on
bumper-mounting a base-loaded
antenna.

It may come as a surprise to
some, but loading coils manufac
tured for commercial antennas
are not 01 optimum design. For
greatest A , and lowest losses, a
loading coil's diameter should be
twice its length. I doubt you've
seen many mobile coils with that
shape. The problem with optimal
ly designed coils, of course, is
wind-loading. It doesn't do much
good to have an ultra-low loss coil
for 75 meters when the thing won' t
stay in one piece on the road.

Another problem for those of us
who try to make our own , more
efficient, loading coils is that they
can be difficult to protect from the
weather. I have had commercially
manufactured coils that were so
severely detuned aller driving all
day in torrential rains that they
were co mpletely useless until
brought in and dried out.

The same can happen, and 01
ten does, with coils you manufac
ture yourself . And , of course ,
there is also the mechanical prob
lems associated with building
your own coils and integrating
them with other components .
Therefore, all things considered, I
decided to use stock Hustler coils
(kW version) when attempting to
modify the Hustler system.

Of the losses I mentioned earli 
er in this article, the one yet to be
discussed is the power lost in the
radialion resistance. Of course,
this loss is desirable, since it rep
resen ts radiated power. To maxi
mize the transmitted (or received)
signal, the radiat ion resistance
needs to be maximized. The radio
ation resistance is proportional to
the frequency and me length of
the antenna, so we can increase
our mobile antenna's elliciency
by either going higher in frequen
cy andlor making the antenna
longer.

Longer Is Better

Naturally, there are some limits
as to just how long an antenna you
can have while operating mobile,
particu larly if you mount the an
tenna high on your vehicle, but I
felt that I could safely exteec the
length of my Hustler antenna and
perhaps reap an increase in sig
nal strength.

From a study of W6TWW's data
and othe r information available in

The ARRL Antenna Book, I esti
mated that by lengthening the
mast section of the Hustler sys
tem by 36 inches, I would be able
to obtain apprOlCimately 3 dB in
increased signal strength . I ar
rived at those figures by first find
ing the loading coil reactance of
an a-teet antenna tuned to 3.9
MHz with the loading coil placed
4.5 feet above the base. True, al
though the Hustler resonator is
mounted 4.5 feet above its base,
the overall length is somewhat
over 8 feet. Nevertheless, I as
sumed that the value I obtained
would be somewhere in the ball
park , and proceeded with the
analysis.

Alongside the data for the load
ing coil reactance for an a-teet
Whip, was similar information for
an t t -Ioot antenna. Since I
planned to use the same coil (and
therefore the same inductive load
ing reactance) for my modified an
tenna, I simply read from Brown's
graph what height the loading coil
should be above the base of an
t t-toot antenna-apprOlCimately
7.5 feet, or 3 feet higher that the
coil's original posi tion.

The next step was to estimate
what 3 extra feet in mast length
would buy me. Mr. Brown provid
ed some radiation efficiency data
in his article that compared the
efficiencies of 8- and t t -toot
whips with various combinations
of ground losses and coila. Study
of those curves indicated that it
should be possible to gain as
much as 3 dB on the 75 meter
phone band by going from an B
foot to an t t -joot antenna, other
factors being equal.

That value could also be ob
tained by comparing the differ
ences in radiation resistance be
tween 8- and t t -toot antennas
(AA .. hl1312, where AA is radia
lion resistance in ohms, h is
height in electrical degrees, and
312 is a constant). Three dB gain
for the price of 3 feet of aluminum
sounded good to me, so I found a
section of tubing with the appro
priate diameter and fined it over
the upper end of the Hustler mast
with ample overlap for mechanical
support. The extension tubing
had a short ler'lQlhwise slit cut in
the bottom end so that compres
sion clamps could hold it in place
on the Hustle r mast. The far end of
the tubing used for the extension
was also erctteo. Compression
clamps held the shaft of a ~-24

bolt in place. The bolt was placed
lengthwise in the tubing with
threads exposed. it provided the

continued on p. 83
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Amateur Radio Via Satellite

Number II on YG'" FeedbM:k cent

HAMSATS

Continued on page 70

Back to Tubes

In the OCtober 1987 issue 01 73,
Pete Putman KT28 described a
commercial tube-type power am
plilier suitable for 1296 MHz. (73
sells back issues il you ecn't have
OCtober 1987 in your collect ion.) If
you have one 01these Adler ampl i
liers, congratulations! They are
hard to come by, but occasionally
they show up at swap tests.

The art icle, " Everyman's Mi
crowave Amp ," explained some
very simple modifications to the
cavi ty-styl e unit which would
provide nearly 100 Watts output
lor 10 Watts in. Performance is
excellent in the high end of our 23
em band. but it drops dramatically
at lower freque ncies. At 1269.5
MHz (the MOde L uplink) the out
put is less than the input. The fol
lowing modifications, forcing the
unit to tune lower, solve the prob
lem.

The first step is to remove the
shims used in the original modifi
cation to increase the output cavi
ty's size. The reason for this is that
the amount of shimming neces
sary to gel to 1269.5 MHz will
make it impossible to hook up the
input connector .

There are two rods that position
the cavity plunger when tuning the
output section. They need 10 be
about one-hall inch shorter. Re
move the mechanical tuning as
sembly and unscrew the plunger
rods. They are threaded on one
end and accept screws on the oth
er. Carefully cut off one-half inch
from each rod at the female end.
Re-drill the screw holes and re
thread lor 6-32 screws. The short
er rods allow the cavity plunger to
bottom out before the tuning as
sembly has reached its end . In
stall the shortened plunger rods,
but do not put the mechanical unit
back in place yet.

The input circuit was originally

contacts easy, and SSB contacts
reliable-most of the time. Since
my local deed restrictions do not
a llow dishes or large uplink
arrays, I needed more power lor
turtner improvements.

Figure 1. J269 MHz amplifier input tuning assembly.

Although some operators are
tra nsmilling h igh power to a
moonbounce antenna array,
that's not the only way to work
mode S. II the satellite's antennas
are aimed your way, and you can
operate CW with two to lour kW
ERP, it's worth a try . Signals will
be exceptionally weak , but us
able. John Molnar WA3ETD de
scribed some excellent " Mode S
Receive Techniques" in the May
1989 Hamsats issue. The 2.4GHz
WB5LUA preamps that John
mentioned are now available Irom
Down East Microwave , Box 2310
AA1, Troy, Maine 04987.

Mode L Upgrades

In the OCtober 1988 Hem sats
column, I described my Mode L
uplink system . It included eight
Watts through 65 teet of Belden
9913 coax to a single 45-element
loop yagi. My returns were weak
and SSB contac ts lew , bu t it
wor1l.ed.

I wanted to improve this . I
replaced the t eedune w ith
Andrews ~. Hefiax and added
a solid-state ampl ifier from Down
East Microwave. The 65 foot run
01 9913 had about 3.5 dB loss
at 1269 MHz while the Hefiax
showed less than one dB loss.
My net gain was 2.5 dB . The
mplifier provided 33 Walts output
lor eight Wails in. Net gain was
just over 6 dB. The total 8.5 dB
increase in ERP has made CW
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Photo C. Input and filament section of the Adler am
plifier. Original LC network and resistor have been
removed.

and 13 em for the downlink. The
system was designed to perlorm
successfully with 2.5 kW ERP on
the uplink. Downlink signals were
to be strong and equal to the
telemetry beacon . Unlortunately,
it hasn't been working out that
way. In late April , Bill McCaa
K0RZ offered an explanation 01
what is happening with the Mode
S transponder.

The system was designed for
two possible operational states.
One is telemetry beacon ON and
passband OFF, and the other is
beacon OFF and passband ON.
Due to what appears to be a com
ponent failure or wiring error, the
command to activate the pass
band and turn off the beacon is
not gelling through trom the main
computer.

Contacts made via the S
transponder are driving through a
transistor switch that is biased
off . During bench tests priOr to
launch, Bill discovered that
signals could be forced through
the passband while the beacon
was on only when signal levels
were increased by 20 dB. This

uplink penal
ty means that
to get a bea
con - leve l
downlink sig
nal, an Earth
station now
needs over
200 kW ERP.
This is alar
cry Irom the
2.5 kW level
originally an
ticipated, but
all is not lost.

Photo A. Modified Adler 1.2 GHz amplifier ready tor
the Mode L 1269 MHz uplink.

Photo B. Inside view of the new input tuning circuit.
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Hamsats co m p lement th is
month 's microwave topic. AM
SAT·OSCAR· 13 provides two
modes lor m icrowave Earth
stations .

Mode L operates with an uplink
centered on 1269.5 MHz and a
downlink 01435.86 MHz. (A com
plete frequency chart is shown in
the December 1988 Hamsats
column.) The transponder, nearly
300 kHz wide, is act ivated for two
hours per orbi t wh enever the
satelli te's antennas are aimed at
the Earth 's center. Stations run
ning as little as 300 Watts effec
tive radiated power (ERP) have
made consistent CW contacts.
Rve Watts into a Vagi with 18 dB
ga in works, but reliable SSB cper
ation requires more power or a
better uplink antenna.

Mode S, our newest satellite
mode, uses 70 em lor the uplink

Microwaves and
Satel l ites

Andy MacAflister WA5ZfB
14714 Knightsway Drive
Houston TX 77083
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73 Review by Gordon West WB6NOA

Azimuth 100
Fluxgate Compass
Ideal for microwave hilltopping!

Num~ tt on your Feedbkk card

E&B Marine, 201 Meadow Rd ., Edison NJ 08818
Tel: (800) 533-5007. Price Class: S369

M icrowave hilltoppers understand
the importance of knowing EXACTLY

where they are. With their antennas posi
tioned just a lew degrees off, they will never be
able to contact each other . For microwave
work, you not only need your exact position,
but also an ultra-accurate way 10 determine
bearing (magnetic or true) to thai distant sta
tion. How many limes have you been hilltop
ping and discovered you really didn 't know
where yOIJ were. and had absolutely no way of
figuring out where that dirt road was where
you parked your car?

Enter Fluxgate

One of a new breed 01 portable l oran-e
receivers, and a Iluxgate digital compass

(see photo), solve these problems instantly.
This whole affai r weig hs less than three
pounds, and run s nicely from a flexible sola r
panel! (See sidebar for an explanation of Lo
ran-C).

How They Work

Hand-held and portable digital fluxgate
compasses are the latest rage among
mariners and pilots. These electronic com
passes do not use a conventional floating
magnetic card. Rather, they sample the
Earth's magnetic field referenced to a tiny ter
rite ba r inside the electronic compass assem
bly. A bu ilt-in computer then analyzes the
phase differences between the magnetic vari
ations, and gives you a magnetic readout ac-

About Loran-C

curate to better than one degree! Mount this
on your 10 GHz horn, or microwave dish an
ten na system, and there's no Question about
the magnetic or true bearing you have your
system aimed at! The digital readout is easy to
see at a distance, and it's rock steady. It's
back-lit for night viewing. and the entire as
sembly only draws about 150 rnA.

Easy System Powering

Your hilltop portable radio position determi
nation station would start with a small 12 volt
power source. I use a YuaS8 gel1<ell that
gives me 12 volts at 6 ampere hours. This can
run my NAV station the better part of a day.
Hooked to that battery is a Sovonics "Sun
Pal" Model 110 solar panel system. The panel

"Loran" stands for LOng RAnge Navigation. Our country and coastal waters are blanketed by 100 kHz radio signals from US government
megawatt stations. You can easily hear the transmitting characteristics of your local Loran-C stations by tuning your general coverage ham
receiver down to 100kHz. The signal sounds like the drone of an airplane.

Loran-e stations are usually set out in groups called "stars," with one master station set in the center of the star, and two or more secondary
stations arranged around the master, as points on the star.

Reier to Figure 1. The curve 01 all points having the same difference in distance to a pair of stations is called a Line Of Position (LOP). The
intersection 01 two or more LOPs, shown in the figure by dashed and dotted lines, fixes receiver position.

A master station broadcasts a series of nine pulses, coded so the receiver can identify it as the master. Secondary station S1 waits a precise
interval, and then broadcasts eight pulses. The difference in the time of arrival of these two groups of pulses-TD1-at any Loran receiver in
the area determines which LOP the receiver lies along , as shown in Figure 1.1

S2 , after a longer delay than 51 , broadcasts its own eight pulses. Thedifference in arrival time between the Master and 52 signals-T02-1o
cates the receiver along a second LOPoriented in a different direction, as shown in Figure 1.2. Figure 1.3 shows the intersection 01 the two LOP
CUNes. The intersect ion point is the receiver "fix." In many current Loran receivers, a computer calculates the fix and reads your location in
latitude and longitude, or in time delay numbers superimposed on marine and aeronautical navigational charts.

Each group of Loran stations is identified by its Group Repetition tntervel (GRI). The GRI is a four-digit number that is entered by the
navigator when you wish to manually select chains.

There are enough Loran-C chains throughout the United States to provide you with excellent Lora n-C reotcroceucn capabilities. All you need
is a simple receiver with base-loaded whip antenna.

A high quality Loran receiver will track the Loran signals with a random error of about 1110th of 1microsecond (O.00Cl0001 second). The effect
01 this error of position accuracy depends on where the set is with respect to the Loran station it is receiving signals from. Signal tracking error
generally causes short-term random position errors from one hundred to five hundred leet. Loran accuracy using latitude and longitude is
usually better than one-quarter mile! Loran accuracy using charted TOs (Time Difference) is usually better than a few hundred feel. Position
repeatability, using ground wave signals during daylight hours, is usually better than an incredible fifty teeu

Loran users

Most Loran use is from commercial and recreational mariners that ply our coastal waterways. Many mariners are extremely untechnical, yet
they adapt easily to calculating their location using Loran TO readouts and their local nautical chart. Aviation Loran receivers are now quite
popular, and many pilots, as well as mariners, navigate from one point to anothe r using (he Loran's "waypoint" feature.

You simply key in the distant waypoint, and the Loran computer determines the line-of-sight bearing to that distant waypoint , either magnetic
or true. Pilots and mariners head for that distant waypoint and let the Loran update them lor their estimated time of arrival , their speed over
land, and the amount of error off the desired heading course.

If you have questions on r eran-c. write or phOne the Chief Aids to Navigation Branch, at the district office near you, or at Loran-C Education
and Information Project, US Coast Guard Headquarters (G-NRNnp14J, Washington DC20593. Tel. (202) 472-5857.

66 73AmateurRadio . July, 1989



•

Figure f . Diagrams ofa Loran "star " group, that suppfement the description in the sidebar.
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tal compass is an instant-on affai r- turn it on,
swing to the desired magnetic direction, and
rest assured that that's the way to the other
stat ion!

Bring along some topographic charts . Find
a marine or aeronautical chart with the printed
Loran lines of position to further verify time
delay readings. carcurete ahead 01 time the
intersection 01 grid squares to find a hirrtop
that anows you to go from one grid to another .

The Loran system 01 today (Loran-e) is a
dramatic improvement over the old Loran-A
system 01 years ago. loran is designated in
the official navigational plan and is listed as
one of the most accurate systems available for
mariners, av iators , trackers, and hikers.
There's no reason we shouldn' t be using it,
too, thanks to the low cost and availability of
some very smart Loran sets and digital com"
passes. This gear will definitely give you a new
" direction" on hilltopping . 1F.II

The digital Iluxgate compasses may also be
ha nd- he ld , and th ey are av ai lab le for
approximately $125, manufactured by Aulo
helm (also found in the E&B catalog) . I prefer
a larger fluxgate compass, and I use the
KVH Industries' Azimuth 100 compass that
mounts directly on my a-toot 10 GHz dish
antenna setup. II has a memory function
that also allows me to recall previous dish
headings.

Portable and Fast

All 01 this equipment fits nicely in a back
pack. You can trudge to the mountaintop with
your hands Iree to carry the rig and your an
tenna assembly. It takes the typical loran set
approximately five minutes to acquire the sig
nals, analyze the time delays, and begin read
ing out your position. Once the Loran set is
locked onto your local chain, position updates
take place several times a second. Your digi-

measures 18V. · x 12V. · )( 3 .3" when folded,
and generates almost an amp of power on a
clear, bright day. It's flexible and fits nicely in a
backpack. It will actually run my ICOM 02AT
lull power out , on transmit, with no battery
connected!

Loran Receivers

A Loran receiver draws approximately 1
amp at 12 VOlts DC. Loran receivers are easy
to buy by mail order. All mail order marine
electronic companies sell inexpensive loran
sets. (See address above.)

Don't spend more than $600 for a Loran
set unless you have a boat or an airplane,
and you plan to use all of the advanced way
point features these more expensive sets
offer. Many West Coast hams, getting into
Loran for the first time, start out with tile E&B
" ASB 2001 Sea Ranger" Loran, a good per
former . It comes with a base-loaded preampli
fied antenna assembly using coax as the leed.
Simply screw any type of whip into the %"
twenty-four threads and you have a terrific
antenna system . Even twenty feet of wire
works well .

Good ground ing tech niques lower the
100 kHz noise uccr and allOw your unit to pick
up more distant Loran chains. Experiment
with the whip to come up with the best combi
nation for a good signal. All Loran sets offer a
signal-to-noise ratio display that allows you to
play around with the antenna and ground con
nections. All indicators. on a Loran unit are
visual.
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Radio Direction Finding

Photo C. The mast comes down through a trap
door in the Astra roof console. The 4 ia-trcn
handle of PVC pipe allows zcrs of beam s wing
ing without blisters.

down into the van interior through
the roof console. When you close
the trap door after the hunt is over
and the mast is removed , the
bushing is out of sight. Unfortu
nately, the GM roof console in
cludes a factory-installed corru
gated steel support member that
is difficun to drill through. It took a
2 V. -inch rotary hole saw and lots
of patience.

Also visible in Photo C is an air
craft compass, mounted to the
roof console and turned toward
the driver at an exact 14.7 degree
ang le . Th at ma kes it easie r
to read, but more important , it
autom atically corrects fo r the
magnetic declination in southern
California. The canted compass
indicates vehicle heading relative
to true north instead of magnetic
north , saving valuable plOtting
time.

The upper sect ion of the anten
na mast is ¥.-inch Schedule 40
PVC pipe, slotted for exit of the
coax where it joins the tee handle.

Photo B. It 's not beautiful, but the
plunger/ra in deflector does the
job, and you can move it from
mast to mast.

=r• t e-

r-

t t 1I 2 -

3 1 I 4 - 8-lIZ -

1//
BACK -

STOP t!:f:... i a-
=!, ~LI· 23 · 112 -

, . .

Photo A. When not in use for hunt
ing, the roof hole bushing has a
PVC cap. It makes a convenient
mount for an extra Whip antenna .

FIgure 1. Dnver s Side view of the console box. Wood screws (#8 X 1 Mo
inCheS) hold the top, bottom, back, and sloping front into the two trape
zoidal pieces.

from the bottom through a 1-11/
H)-inch roof hole . Grind down any
fillet on the shoulder of the lower
piece so it seats property.

PVC fittings have pipe threads,
so they aren't designed to screw
all the way into one another. You' ll
have to shave down the thread of
the lower piece with a triangular
file until it goes all the way into the
top p iece and the assembly
doesn't rotate inside the roof hole .
Don't terce the littings, or they' ll
crack.

Put some silicone seal around
the roof hole and use a home
made gasket of tire patch rubber
to waterproof the bushing metana
tion. When not hunting, cover the
hole with a 11f:1-inch pipe cap. You
could mount an extra whip anten
na on it, like the scanner antenna
in the photo . When hunting, a
bathroom plunger, which friction
fits on the antenna mast. keeps
rain from running down inside
(see Photo B).

Photo C shows the mast corning

but certainly not roomy . That's a
problem lor those who have lots of
radios to mount and hunting gear
10 carry, especially if there are two
or more persons on the team .
More and more hunters are lind
ing that a good solut ion 10 the
space problem is a van. Full-size
vans and minivans buill on a truck
chassis (such as the GM Astra
and Safari) are plenty rugged .
They take to the boonies well be
cause of their high ground clear
ance. Be sure to get the nonslip
differential, heavy duty elect rical
system, and extra targe gas lank
options!

When April WA60PS and I gol
an 8-passenger van for T-hunting

(we somet imes have
lois of ride-alongs),
il was easy 10decide
how to swing the
var iou s rotatab le
antennas. For us, a
th roug h -t he -roo I
mount was the only
way to go. The driv
er, the trent-seat
navigator, and even
a mid-seat passen
ger can turn the
mast . No one gels
wet or cold reaching
out an open window
in the rain . Th er e
are no worries about
gelling ticketed for
excessive antenna
overhang. The 5 X

8 1f:1 foot roof provides a large
enough platform for simultaneous
operation of a Doppler OF and a
quad.

Just like every ham shack, ev
ery hunter's setup is unique in
some way. We carefully planned
our T-hunt setup to meet our
needs, bUl it would certainly work
well for any active VHF r -nunter.
Take a " systems approach " as
you plan your own msteueucn .
Look at all the types of hunts you
may want to tackte and all the
equipment you may want 10 add .
Then plan ahead.

Turning the Antenna

Once you set aside the natural
reluctance to drill a big hole in
your shi ny rooftop , the res t is
easy. The bushing (see Photo A)
is two PVC plumbing fillings, a
1V.- to 11f:1-inch threaded reducer
on top , and a 1V.-inch threaded
to- sl ip adapter screwed into it

J08 Moell PE KIOV
PO Box 2508
Fullerton CA 92633

High-class T-Hunting
Come to the starting point of a

nansrnmer hunt any weekend in
southern California, and you'll see
a line-up 01 eager contestants.
Most of them have vans. trucks, or
4-wheel drive runabouts, with a
beam or quad on a mast sticking
up through a hole in the roof.

Act ive r- tr unters are just li ke
other hams who are serious about
their special inte rests. We all
know that serious OX chasers go
10 great pains to assemble their
stations with stale of the art rigs

and ambitious antenna arrays .
The contesters take care to lay out
Iheir equipment for efficient , easy
to-use operation. Likewise, suc
cessful 'r-nunters equip them
se lves with an array of well 
funct ioning gear that gives reli
able performance, set up to mini
mize errors and lost time in the
heat of battle.

HOMING l~m""o" '~'F""'''k ''''

OutfiUing for Mobility

Our " All Day" hunts, held sev
eret umes a year, are the ultimate
test for DFers, who may spend all
day and then all night looking for a
hidden T that could be 200 or
more air miles from the starting
point. Many All-Day hunt devo
tees prefer 4-wheel drive vehicles,
such as Broncos and Blazers lor
their mounlain-goat traction. Oth
ers are partial to trucks, big or
small, because of their power and
ruggedness.

Truck s and 4X4s are nimble,
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WBBELK

AMATEUR TELEVISION

KPA5·E board $169
Shouldn't your ATV trans mitter be as reliable? Weather
you wa nt to put one in a ba lloon, RIC model, Robot, use
as portable ATV xmtr, or get one in our ready to go
TX70·1 for the shack, with P.C. Electron ics you seethe
best! Compan ion rece iving downconverter board TVC
2G $49, or ready to go in a cabinet - TVC-4G $89.

SURVIVES 100,000 FT. FALL
KPA51 WATT ATV XMTR ON 434 MHZ WORKEO
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.

73 in 1988
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..---N6KW QSL Cards---,
The finest QSL Ca rds ,1. 1 reasonable price...
Basic Cards, map cards, cartoon cards, photo
cards and more. Your idea co nvened to ink o r
use standard desixns. 747 ink co lon , any card
$lIX Ii.. Photos blw or beautifu lcolor. Have cards
thai fit your style. FREE SAMPLES · pest..ge
appreciated.

KW Litho - Dept. 73 p.o. Boll 17390
(817)]]2.)658 Fl. Worth, TX 76102

THE ATV TWINS
Hams , Call or Write for our latest catalog of ATV gear!
Transmitters sold only to'lech or higher licensed amateurs
varified in latest Callbook or copy 01new license. 5189
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TX7Q-1
XMTR
$259

(818) 447~4565 m-f Bam-5:30pm pst.

P.C. ELECTRONICS
2522 Paxson In Arcadia CA 91006

TVC·4G
RECV
CONV.

$89

VISa, MasterCard

Tom (W60RG)
Maryan" (WB6YSS)

2065 Ra nge Road
Clea rwate r. F L 34625

ORDERS: 1-800-999-0204

_I_D R S I

2400 BAUD
Many areas arc upgrading thei r
packet nets to this higher speed.
D RS l's M-24 modem fo r 2400
baud con nects sim ply with no
mod ificat ions ( 0 you r rig and lets
yo u o pe ra te both 1200 and 2400
sim ulta ne ously with yo ur present
radio. Step up to this new speed
for just S79.95 , today!

Call or Write
for complete

Product Catalog

Unlike o thers. DRSI includes all
the so ftware yo u need. The THS
terminal package has split screen.
f le sa veI send. binary file transfer,
print , scro ll. review a nd more.

Software Included.Simple and Easy.

When yo u've mastered the basics.
use the PC- Packet Adapter fo r
simultaneous dual-hand H F
VHF. multiccnnect. BBS. TC P
(P. DXer's PacketCluster, 2400
ba ud (and higher). Eve n usc the
Develo per 's Packa ge 10 write your
own packet applicatio n.

Here's the easiest packet radio yet.
you don 'I even have to buy a T:":C
to join the d igital revolution. Just
let yo ur PC do the work. Plu g a
PC Packet Adapter into any ex
pansion slot and get on the air in
minutes. just like an expert. And
you 'll still be ab le to use the PC fo r
other work! The complete VH F
system is only s139.95!

Sophisticated, Too.

CIRCU 239 Oft READER SlRvtCf: CARO
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Proto D. The home--builf console hOlds one or more transceivers of any
size on its sloping front, along with the bearing indicator, attenuatar,
preamp, and HTbattery charger.

I have built several rotary anten
nas, including quads and yagis lor
various VHF bands, each with its
own upper section . It 's easy to
take a piece 01 PVC pipe , cut it,
slot it, and drill it to make an upper
mast lor any new experimental
antenna.

The lower mast sect ion, includ
ing the tee handle for easy tum
ing. is used with all rotary anten
nas. It's made with thin wall (Class
125) :V.-inch PVC pipe wi th a
broom handle inside for strength
and rigidity. A pair of s.32 X 2 inch
eons and wing nuts securely fas
ten the two mast sections togeth
er, making it easy to set up and
take down. The rounded bottom
end of the broom handle turns
freely inside a cup made Irom a
t -lnch PVC pipe cap and l -inch
sl ip fitting g lued together with
PVC glue. The receptacle mounts
flush inside the console box (see
Photo 0 ).

For accurate bearings, there's
a 360-degree protractor around
the hole and a pointer on the mast.
I cut the head 011 a size 8d box
nail, mounted it into the electric
drill chuck, and drove it in to a
7/64-inch hole in the mast (point
ed end out) for a tight lit . A small
light bulb attached to the attenua
tor shines on the protractor for
night hunting . To get a beam

HAMSA TS. ContiflUfK1 from pagB 64

head ing on the fly , read the
pointer indication and the com
pass indcancn in degrees, then
add them. Subtract 360 degrees if
the result is over 360. The result is
a " true bearing," that is, a bearing
relative to True North.

The Cust om Console

I'm no woodworking expert, but
the console box is simple enough
to be within even my limited car
pentry abilities. I made it from a
single eight-foot plank of '%-inch
thick part icle board shelving, 111f.2
inches wide. There are two trape
zoidal pieces, cut as shown in Fig.
ure 1 to form the left and right
sides. The rema inder of the plank
is cut to form the top , bottom.
back , and sloping front , all of
which bolted into the edges of the
side panels.

The rear panel goes only part
way up, to give access to the inte
rior. A heavy duty fabric bett holds
just about any large or sma ll
transceiver securely in place on
the front. Photo D shows 2 meter
and 1 V. meter tran sceivers
stacked. You can swap rigs for
hunting on other bands in just sec
onds.

The console top holds lmpcr
tant accessories , suc h as the
attenuator and low-noi se RF pre
amp, all of which use type BNC RF

connectors for rapid reconfigura
tens. All items are secured with
VelCro'" stri ps. Hidden behind the
seal back in the photo are holsters
for handi-talkies, made from plas
tic drink holders. There's even a
charger to keep the HT batteries
topped off. The inside of the con
sole box has lots 01room to store
miscellaneous hunting necessi
ties, such as protractor, compass,
HT batteries, and maps.

I thought I'd have to bolt the
console box to the floor or the
seat s to keep it from s lid ing

around , but it hugs the carpet so
well that it wasn't necessary. Not
having to unbott it makes it easy to
move it out of the way for eng ine
servicing. II yours slips, drive nails
through the bottom board so that
they protrude a quarter inch or so
into the carpet.

Thanks to everyone who has
written wilh their comments on
" Homing ln ." I'm eager to hear
more about your area's T-hunts .
Next month we'n have a noise me
ter project for hunting very weak
signals. III

,

Figure 3. SChematic of modified 1269 MHz input network.
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AMPLIFIER
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1.5" 0.75- 1.5- 0.S5-
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O.22Sj [ 0.25-J [0.22S-
HOLE FOR HOLES FOR HOLE FOR
BACK OF VARIABLE SMA , SNC
TNC PLUG CAPS OR TNe JACK

Figure 2. 1269 MHz amplifier input tuning box construction.

designed for frequencies above can be buil t with only a few parts.
1.3 GHz. This circuit will do fine at
1296, but it doesn't even come Constructing a Matching

close a1 1269.5 MHz. It includes a Network
capacitor wrapped with a coi l, and Photo A shows an input match-
a resistor. Remove them and re- er mounted via the TNC jack on
place the capacitor/coil combina- the ampl il ier. Photo B shows its
tion with a piece 01wire. Be care- internal wiring , while Figures 1
tur not to damage the socket and 2 define const ruction dimen-
assembly or the RFC chokes (the sions and parts placement. The
three to six loops of wire on the design was derived from the 1.2
filame nt lines). GHz amplifier project in The AR-

Reinstall the mechanical tuning RL HandbOOk.
assembly. The basic ampli fier W he n u s i n ga s t ron 9
modifications are now complete. 3CX100AS or 2C39WA, output

Pete's article mentioned a " line will be between 70 and 80 Walts .
stretcher" thai he used to match The output cavity is at its maxi-
the SOO output of his exciter to the mum possible dimension with no
tube's input. If you have one of room for further tweaking. This
th ese , you are read y lor mi- precludes any operation in the
crowave OX via satellite . II you lowest portion of the 23 em band ,
don't, here are instructions for a but th is cost-effective empnuer
simpl e matching network which can add several dB to your uplink
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signal and provide easy sse and
CW con tacts in all situations. Re
member to tune it l irsl at low pow
er levels.

Dish Notes

For those of you who can install
a dish antenna without antagoniz
ing anyone, the " Inexpensive
Mode-L Dish Antenna,"an article
by Keith Berglund WB5Z0P in the
May 1989 issue 01 73can provide
a last way to a belter upl ink.

When building the dish from the
art icle , note thai Figure 201 that
art icle on page 18 calls for a one-

inch floor Ilange on both sides 01
the antenna hub. The flange go
ing 10 the feed assembly should
be 0.75 inch or even 0.5 inch. It
doesn't take much to support the
can-type leedhom.

The teecrom drawing in Figure
4 01 Keith 's article does not show
the distance from the back of the
can to the center of the Ntype
panel connectors. Sel th is dis
tance to 3 .2 inches. Aefer to the
cover photo 01 the May issue lor
teecncm mounting details and
enjoy a l ine home-brew dish an
tenna. 1II
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• Pac ket . WE I'AX, " SCII . AM TOR.

RTTY. CW
• SimullaneousOper.lion on .... F

aod VHF

P.O. Box 6522
220 N. Fullon Ave.

Evansville. IN 47719·0522

Store Hours
MON·FRI: 9AM · 6PM

SAT: 9AM· 3PM
CENTRAL TIME

WARRANTY SERVIC E CENTER fOR:
ICOM , Y"ESU. TEN·TEC

FOR S~RVICE INFORMATION CALL
(8121422·0252

FAX 812·465·4449
MOND"Y · FRIDAY

, :00 " M· 12:00 NOON

TERMS:
I'ricl l 00 Not Include S~lpp lnll ·

l'riCa anll An ilabillty Subllctto
C~angl Wil~olll Nolici

Mosl ureers S ~ l p pIII Thl Sama Day
COD'' Welcoml ($3. 50 + s~i p ping l

HARDUNE 50 OHM
FXA12 1j:'" AJurnJnum BJIICIl J«Ic«.•••.•••••...•••.....•••..89111
FLCf2 112 · Csblto"".v. coer. COptWTbile JIe, jkJ ••••••• 1,69/IJ
FLC7tJ 7~" Cab"'""." corr.~bIIeJlt' " •••.••••. 4 25IIJ
NMf2CC N COM JIT _ ct>IJI>M nVf _..._...._~oo
NfoI7fJCC N COM 1/8" _ ct>IJI>M nv' 54 00

COAX1AL CABLES (pM If)
Jl80BELD€N99f3 ~/oWIoM... _ _... 5$
110'2 RG8;tJ 95~ INMJ /oW loa A:-m I1~H _ •• ,36
1 110 RG&lC 9:!l~ mMId (mtrIJ tI) .••••••..•••••.•••••.. .•••... .•• 17
1130 RG213jlJ 95~ $ fWIId mil~ NCV jIct. 39
"'10 RG214jlJ dbl $iNet UIId mil $pee••••••••••••••••••. 1 85
f 705 RGloUBjlJ dbI UvM UIkJ, hoIIon _. I.SO
13fO RG2f7jlJ .50 th>I .5000 ..... dbI $hid _ _ ,98
fl!5O RGf74jlJ 50 th>I . 1tX1' od'" $f»C . 14

ROTOR CABLE-8 CONDUCTOR
1JC1S22 2-1Sga end &on,. '_'__" _ _ H ,2 ,m
BC1620 2·16gfJ end &020g• ••H H ,39trI

-Compltfe Cable Assembly lacilities MlL-STD45208
-.commertial Attounls wekorne_ Quanti ty pricing - Same day shipping most ord....s
-Fadory authorized distributor lor Alpha, Amphenol, Belden. Kings., Times Fiber

All prien plu• • hlpping. $3.00min, ViUlM..te«:. rd $30 min, COO MId $3.00
C#/(JI_ ""awl""_ ..... _ '._ 4C_CA&.£ ANDCONN£C 1'OR SELECTION GUIDE io ..._
• """"'"'IJ- _...-. (It 150"' .-.0, (JIM~~ot ...-.a.- ....91 'tjli 'll_

NEMAL ELECTRONICS

Call SEMAL ror romputer cable, CAlV cable, Flat cable, semi_rigid table, telephone cable.
crimpina tools, D-sub ronntdors, heat shrink, table tin, hixh Y(lll~ eoneeeeors,

CIRCLE 3 8 OfrlItEADEIt SE ltVlCE C" 1tO

HI·PERFORMANCE DIPOLES

SE~L\L ELECIllOSICS, ISC. 122-W NE 141h An. N. Miami, FL )3161
(lOS) 89).,]9U Teln. fi"s:t n U h.. FAX (305}895-S178

_ _ _ . c=- .. .. __
.. .. v- _ . __-- ----- --__ _ __ .... .. c~'"!.
-.,' _ _-... ..._,-_. _- ...' - ,.'-- ..._
~ ..._.. , -"..- ,.._. ....•.._---".- ""'__. _..- ._-- , ,.•-...... _..... " ,.•,,, w·,._......_....._-,- ..... '.........._..._---_._".......- - - -........ ~ .." ......... . _ ..... ...,.... '" .....,• • • ct, R 6 . . ..

the:-:-:===HAIl STATION

SEND " SELF ADDRESSED STAMPED
(SOC) ENVELOPE (S" SE) FOR NEW AND

USED EQUIPMENT SHEETS.

ORDERS & NEW 800. STARTING JULY 1 LOCAL & TECH IN FO
PRICE CHECKS 800·523·7731 NATIONWIDE(lNC.IN&CANADAj 800·729·4373 812·422-0231
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2~1"'~'" IOillumalo<>n. ' 10.00

"'

~I
~ ,

1001 ,

~

· Wond P.... s..wi«.FtIql.' I a
(RTTY) *' ,....H 14"W.4IV

A ...'.. ellt:I"'~ ......... C<W<nfII: Ila;li<w<ktype ....... _ .
inc---contai,.. all informot1OOl_anl< ,...,..,....... ...".;nal " nl" .
plw' til..,. nl<"" .. r«<lU<""Y It C"""" b5 Wotld Pre.. St,-
'ic.. h""""'a.lina in Engli>h . " The Original I'r«Il Bonl .. 84
1"'••• . Y.95

· Radlo Handbooll , 23td Edition W.-m- I. Orr W6S.41
(Hard ..,.,..". ""')) TIl.. _ iI fillul ""til lWO _of~
l""' ..anted 10 lnoo. .... ra:lio.<W••- M_, Y.. ...-ill .... _ iro
dqldI -,. of ACiOC "'-1 ."' of' . SSB. • arnpl.fien.
pow<r uoppt... rod """". Ut.M

.M......... tdbo<* of 1001
CltcuIta-SoIId-$WfI Edition

loy Ii, JI4ttlI ~._,Sn-.

W" h "'i. ""","ndl"l """"''''''' in hand.
el«1","i•• hohhyl<U and profe,,;"'nal.
will ",,'.r ha.. '" ""areh for ..hom. tic.
Illl.in Complelel~ "pdat<d. lhe buuI< U
Ihorougl>l) indned Ind an lOO l d maiu
_ elc:arly ill......-. .(20 .........

SI • .Mooft ........

_The Commodo•• H.m'l CGmpe nlo n by)iM GruI1b. Uf.'t
100page> ofu""ful tnforma'"""on..lecti.., aC~ compul '
Of ,...... bam d'Ia< k ho", to find "",,,iai-
tUd prnenms C_·~m

~.""~" 9.~

· 1989 PM - p lltllOWond Band Radio
loy I_mri .~.. ' " w

Sttft<tI, 1M.
Y.,. """ ""~ "'" _ • ) .... f ,...
Y.,.,·U lei ""'Iwtl_...t t Jf>do.
lho 1911\1 Burn'. GIoido and """". 4 16
page> . '14.9!i

· S llortw. v. DI.ectory
by f",nk & .•Ii.

A elHTlJ'kl. dirOl:''''Y li<ling all <iorno>,ie .nd foroign ...,ion f", ·
'I""",ios do," from 1.6 MIl. 10 .10 MH• . 0.... 6. 000 Ii.. in.. of All
F"""". Na"ies. Army . O'1"I<fI)' ,........,..ncy.lI') . .....gk pItMeI
. landaIi..... aoro fedonI...,..I~ and maR)' """" i<el.
CO\'ntalllypO$of~_, sse.RITY. FAX.N_
AM '1 7.M

· snortw.... C1andestIrMtCoo,IidoMt... Jo,&rrr,L [M____

F-:LRIIl'. readiJII-...,...".wven oIl claaJe"li... bo....' IIC.
..........,. by """""'Y---t<ll.r~. <lltI<r ..npubln.tIed informa.
l;""-'1')'-,n.u ,sen10- r.~d"m fiSh. ·
..._~"'l_.n. r.hi.. rod,,,-~r., ro"
d,<>---<:,,,.,,, .11. Cu,,,,,,. 1'\I1>I ;<a,;on. 114
poBe.SlI.9~

_RlTY Todey by lJaw I~,""" K-ITW)
The new 000 ""I, up-lo-dlllo: RTTY book in ......""" . c""'.. all
f~ of RTIV _ RlTY and Hom<C~ """'P""""r>"wRTTY IUd evn publO>Io<d. FIOI.y ,Ih......ed . A _ for
RTTY f_ 112 _ SI.t!I

----

•T~ Wond H.... "'Itt Dlrec10ry loy ,.,a. l4i1Uw1li
~_ _ o«t>nd N " ""' '''''' <W<1' to ) li>linp. Th.. 1>< inlfO.

du.;eo lho >petiaI ""'" r.!iou """'u and ..... ) ",,,",,
_ W<lloR ~.,.can ", lhom iB. " .9!i

'The &.!linn,,', Hl nd book 01
AmI''''' Radio-2nd Edition

",Go:r t-ln
Combo.... ohe<l<y ..... P'k'IU ill aII . .., 
_"*"'-l ' ormol , _ ptO"idn onf<lf-
......_ for _ .. .-1 1... ....."' ........Yen_ lraMmilIen.
__• ..-...... II and ~~ 4f() pqn. 2\11
~I_""", 516.t!I

- 0 )( POWl r: Eftfl:1lvI TKtmlqu•• lor Radio Amllill..
by J:"/l.n" B. Till"" ASR.\G

-Thol P.,ket A.dlo ~bool<
", J ¢.L ." "- MUT

... ~"",,11eM po«< of .-on ""<I'...",., read,. for boIh tho . , ,., , i",ou:dand
tho ~, ,.... drf,ftn'w pod<
"' tcu. p.:k<1 ope''''''''...

-Gwyn R<ftly WIBEL OnI)' $1• .9~

"" ';t lt<. o'>'Ndy.' NOW, ,~. "",..1<1, "«",,,,in.,..j ./,••,,",_i<>
........ ,... '.. I>u.o /ooo...,(j• • _oU t '""I. ""'••••/"'.,.. ••,..! ,\ 'nw,..........iIII""_,_ _ .~_ ..... JO/I-u..,~...

• T........In.. H"nting: Radio
Dlrec1ion Finding
Slmplllled

by ) " ••pIr D. M.,.II UOV
I'nd 111"",,,, N. Curl• • IHI~ t,Zl

J3t> pag". 24K Illu."Oliorn , .,.95

. 1l>e Digital Mo.i«
loy );"~ "'£I

You. S~ i<k to It.. 'ue i ,i ol
......wsofcomrnolllicolionn !hol ~

JI"l opened ,... M " ol> of -
...... 'M IO "1'"........ 0.;0 '" )OU all k.orn aboul .".ry'
th,nB from 104""", «lilt '0 ,ho 1..<>1 in paclrt r.!io """h

"'~"'~ S8.9~ •...... ...
oGGTE W- Tutor
f1opp:p dt>llor IBM PC. Xl, AT_~ .
Lear-. "'" I.........,.,... Mon< «lilt or • •..,""" l"""
~itios.0.d~ ..,II~ )'00 from toqlnnrt
throop ell.. ew.. in ....y ..If·poced """-. Slan
dard or Forn,wunh nood<. Cod< .po<d. lmm 1 ' 0 """r
100 "'ord. per min"le. $20,00

08uic ACClrculla '" SUJrhy R. 1''''-')010.~• •
A 0Iq> b)' 0Iq> approa<h for ohe b<linning SllOdent t<dlnician ..
....gi....,•. C"",n roncep!>. Ie"", and ","themali•• ""lUirtd to un·
dcr>tand AC eire..il proble"" in .n e••y to ..ad f,,,mal . $14.95

. E..y....p ... m. n ..... lor Radio Llf;tanera and H_
'" u-d .W. tv.B

Would l"'" lik 10 Ieam '""" 10~ ..... -coot. <OIS\'----'
._ ~ Ea)·lIpA_ ..-~llodpl"'"do;... ......$I'.M

·~"immI· CltcuIl Scr I ~ ~ c )Ie .*' FonnI ,W• .41__, 1/1
f ...... !be torIo:b .n til.. hool )"" ..illleanl""" -to infonnatiool l!lolll
will enahk y"" l<> n peri"",'" .." h MOSFET. IRtlog and diliUl
eire"i". laser di"de< and opIo .1""lronic,,! '19.9~

4dditions Irom the 4RRL
Librarg 01 fine Books

~"pm-Thi, ~!hebeginningIap<. talina:you Ihrough
!he 261m..... 10 n..mh<n Mnd n<ce"""J)' punctuatiOfl.
compl<1" with practice "'1)' >lCp"r the wa) . 11M: elISC

of learoin\l. \l.;'es ronfld''''''"e ev"n toth< faint " , heart.

We 've had so many phone calls from
people wanting ourfamous 73 code tapes
ttuu II' e 've decided to bring them bad!

$5.95

$5.95

UNCLE WAVNE'S
CODE UPES

. MoY\ce AtrtI'l'lNl tototlboot;
S ""","" ..ill Ieam................. Ibo..... """"......- "J"""Ct.
and .."'" J<W<"'" lhei. e ll"",,..,,... lor >hun. _1onI..l,_
""",mun,eat"'" P.oo

'ARRl Rl pI.l". Directory 1989_1'90
Thi. «1 11 "'" i . 14" I.....r .... i",ltdes ""<I 475 be""""," "'''<1_
'Ill f"""",,,,,... from 14 MH. 10 24 GH•. y ... ·11 a1w fInd ""..
13.JOO oq.Iar ..,..-. 1........ _ ""... 2.200lIig",,*,"". l!i .•

· Y191Anl.nn.~;n
H.m R"IO publi.<Jw:d a..".. of torI"''''OII Yllis. The-...I
from'- an",1cs "'"' io,... er d~ .... poIi<hed .......
ponded to, Dr. u...-- SIS.•

· Inll rrl rene l Ha ndbook
Th" 230-pag. t.~,k i. wrinen fmm .n RFI ,Ieuth', "".."""Ii..
.00 i. a diary of h,H>p<nen<CIln .... ""'a in""".",...-c probI......

Sl2.00

· ARRL DIIUo Book
TlwIoIoand) ............... a , ....... MIl 10!tie RFdeM,.~.
-...... r.!10 _. and npenrn<Wf . COIMQI/y_
twbleI.. ebIru.. and _ hard-to-n:rn<mb<r '"""",w a.. rou nd in
'h.. """ ........ ~12.00

· FCC Rule BooIc.
The FCC Ruk 11<...... 1II\Ial......... a " ud) gwido for !be~wla'

'ory ....I<rial ' ound OIl lhe • ..- and. a twwt,- "',........,.~.oo

,+"...._Thi> is !he pI'I(t>tt • for Ihooc ..!Io
1UfVi><d !he S wpm Iap< . and iI ' , a1 !1O the lap< for-the
~ I nd ToctonicianI~. II i. compris<d of
one did "'.... 0(<:ode. Charal:ters 13 wpm
and spKCd at $ wpm . c._ groups eOlirely ran·
dom d", rane,.. scm in group' of fi,.·__<Idinitely 0Ill
memo,;,..hle!

U + .....--Cod< gmuptI opifl• • a brisk 1)+ wpm
!IO)'QU'Uh<real ly • ...., ....... )'QU ... dmr1I ill f..... of
a """y~ WIlu...... eumi"", who sum smdi"l
)'QU pLaio~. OfIIy U per. You '11 need this
. 11ramafiin to oven;ome It..~ panic wfli,ersa! in
tTK»I It:S1 St1Ul1" OIlS, Y ",,'.. """'" tIIis fa., '" don' , g<l
code shy OI""!

S5,95

S5,95
20+ "pm--eongntulou<:lroo' Okay. ~ dIaIl<nge of

<:ode is wha! '. JOlIefI you tlu. fl. ....don ', quit ....... Go
'or the Eura d ... lieeno.<. W. sefid It.. <:ode flSlC'T dian
2Oper. W.lile wean"!! lead ....ights on)<lUl" feet ........
you fUn : you 'll """"*'" ..hy!he eumi..., is >ending!lO
. Iowl) !

.T in t~ Wond _11"~ fIId;o Kif
T ia lho \\'otId ..id\ H_ ndoo poot !tie fun "-cl i_
I<aninc"• .0._~ .. all Abo 1kIIoded .. .-
C -90 lap<_. 0IIe tape la<llel.""'«lilt."'" "'her,.".-ade5
pracloe< , SlS.M

Tu.... In 11M Wortd_Boolc. only SI1.oo

. YOU, G.l_ -, to P.ckel Radio
Fillod wi,h inform. ti"" f,o< .11 .mal.u... thto hoolldl...<r~
'11'''8 y"" ro."OIlI" lnow .boot ,hI> pupIll., ""w mode: how 10''''
OUrtOll. "'twipmelll )"" need alld rn<J«. $10,00

·L""" BInd OXln;
Thi. bo"k . IK,,,,, )"U Iw>w ,,, ""'" the ",u,lIe ng<' of lhe dilf..en,
f..",. of I flO , HO .nd 4l) meIe. ~ti"" ...nh df. ,:,i"••n'....
..... "'1"'1"""'" and "",,''''"1 "....g"" ~ I •.OO

· s.t It. Ellp«lmlm H...dbool
1I "*' ..-. "'""-~Openlor ..... 10
~ ioI ...... 10 , ' Me Ilwarp doe OSCAR .-II""".

Slt,M

•Satl'llit. Anlhrl'ogy
Y",, 'Ofi"""'1rnr ifrf<.,, OSCAR.91hno U. W>dl ..
the RS n_. Informol_ <WI ohe .... of iii.... _ , mck-

Inc RI;DAK , mien ...."""""'. ud '"""" U ...
· SoI ld SUIte Deal9n
S,,,hd Sl>1< [lesl$n to cl>o<k fu ll ,,' I'... . ba>ie IUf"rm"lion---ci.·
,' uit de>ig nd the" ' Whe.ti"u•. and~.il'li,"'. of ."""i••",.
".n""iu p'''''''' "'wI'" and """ equipmou'. $12.00

· ARRL Oper8tlng y......,.
The ARRL Opei'llllnc M-.I i. pkkod ...-illl inf"""",ionn 011 """.
'0 male the Ilnl u"" or ]iO'" ""I""'. i",lt.ding; Imerf""itlil OOme
"'''''l'''le.. , OSCAR. VHF·UHF. ",'nl<>l ing. SI ~ .OO

· ARRL Iii' H...clbook
lloe I~ ....]i....1Il edl'_ . 'I· <W<1' ~ . 1011 _ .
r.......and cIoono. no. ..-....... pklc:d ...... coo•....-,. daoa
and~ano:b. '21 .•

. ARRL Ani...... Book
lloe ARRL .0.__ Boot ~ b<>f _ .... IoiPly
....._ ioformM"'" ... __ ~ 1 mzntah ,........wine
I..... .desip_~o( .. ,..,. . 511.•

. Technlclln/G.n 1ClaIM LIc. n.. M. n... 1~.OO

.Ad ~lncl'd C Lie M u.1 Y.W
·E_ClaaUcen.. M ,...•
Bet...... ...... r... '" the Wotld ....... Ham ndoo lor the "",,ie<
and,...,.........1tIroraP lho ailocaIl) aeclamod ARRL Lc.!m<
104_ lor !tieT~ t"-'P E>.... 0.., l""'-
f,,", _ del-. a .....' ~...,..,...,. I..t
nplauliorlo. of ,ho "'"'<rial <:o'<e't'N aIonc ..;0, FCC quntion
ponl. and a ........,' k.)• .



UNCLl WA\,Nl'S BOOKSUlLF

· 17. Ie O..ill". & Appllcationl ., It • ., M...."_
M .-.I ......rated <1f<U1l> ""'" in lhc d<ol.n 01electroni<: devi<u~
li_ lei. Th.. _ provldeo I .......... ~i"l!oIltIow
<11aO,,", SIl.'S

I

Yes. places you ' ve never even heard of!
Nearly 400 OX countries gleaned from
the Awards List of dozens of IARU
members-more countr ies than any
other map available anywhere! ARRl' s
DXCC map doesn't even come d ose!

TUl WORLD
IS'., ......
SUO

o Magic of Ham Radio $ 3.95
o 1989 Passport to World Band , $14 .95
El Genesis Cede Tspe $ 5. 95
D Stickler Code Tape $ 5 .95
D Back Breaker Code Tape $ 5 .95
o Courageous Code Tape $ 5. 95
D DX Wo rld Map $ 4.00
o Weather Salellile Handbook. S16.95
o One Evening Electronics Projects $ 8 .75
o Tbe Bask Guide to VHFrtJHF

Ham Radio $ 6 .95
O Worid Ham Nce Dir S 9.95
O FCC Rule Book S 5.00
O ARRL Data Book SI 2.00
D tnterfereece Handbook SI2 .00
D ARRL 1989 Handbook S2 \.00
G sonc sure Design S1 2 .OO
D ARRL Anlenna Book , $ 18.00
D ARRL Ope rating Manual , , . $15. 00
D TechnicianlGencral Class $ 5 .00
O Advaoee Class, $ 5 .00
O b tn Cla;;.s $ 8 .00
D Yagi Antenna Design $15.00
O NoVK:e Antenna Notebook $ 8.00
O ARRL Repeater Directory $ 5.00
C Satellite Anlbology S 5 .00
o Low Band DXing SIO.OO
D Satellite EllperimcnleR S10.00
O Gateway to Pac ket Radio SIO.OO
D Tune in the WOI'"Id Kit $ 15.00
oTune in (book only) $ 12 .00

------ ---- -,
I
I
I
I
I

- - --
Uncle Wayne's Bookshelf Order Form
o The Packet Radio Handbook $ 14,95
o The Beginne r' s Handhoo k $ 16,95
o DX Power: Effective Techniques $ 10.00
o Transmitter Hunting: Radio Direction . . $17 .95
o The Digital Nov ice s 9 .95
o The Commodore Ham·s Companion $ 9 .95
o Master Handbook o f 1001 Circuus $19.95
o World Press ServKel $ 8 .95
O RTTY Today $ 8 .95
o Shorlwa\le C'Iandc$line Coofiden Liai $ 8 .95
o Sboetwave DiTCl;1ory $17 .9S
o Thc Hidden Signals on Satell ite TV $19.95
o GGTE Morse Tulor floppy disk $20 .00
o Radio Handbook $29 .9S
o Basic AC Circuits $24.95
D Easy-Up Amenllas $16. 95
D First Book o f Modem Electronics $12 .95
D Commodore 64 Troubleshooting , .. $19.95
D C641128 Programs For Amateur Radio . , $14 .95
D Fun Way Into Electronics Vol. 1 $ 9 .95
D Fun Way Into Electronics Vol. 3 $ 9 .95
D Basic Electricity & Electronics - Vol. I .. $ 11.95
D Basic Electricity & Electron ics - Vol. 2 .. $ 11.95
D Solid Stale Projcc'IS You Can Build $ 10.95
D 555 Timer Applications Sou,cebook $ 9 .95
o 178 IC Designs & Applkalions $12 .95
o Poresr Mims' Circuit Scnpbook II $19.95
o Crash Course in Electronics $2 1.95
o ShoItwa\le Radio Lir.le ning with $22.95
o Maslering Packet Radio $12.95
D ABC·s ofElectronics $ 12.95

. Crn/l eouruln E....lronlc. TKholOlo9w " I-u E. Frn
uI, J, .
With . proven formot of P"'Inwnmod i....no<tion . "'iI _ ~"""

y"" "'" .....i<> 01el«tri<ll~ and ele<l""'i<:s in _ soep-by-otep, e..~·
.....undo,,"nd fostlMln. $11.95

. M-.nng P.ckelRdo: nw... d..-GuIcloI "~I...
".. XflVt"}
"",,,keI ....... is .... bllueoI. _ rapdly elplndinc..-eo01_
~. Wrinen r.. .... ...-...- _ . _.,
"",,,keI Radoo..;u ,- ~""OIl dot~ ..... 0( dUo oa,iI.Il~ .
.._,...._ S12.fl

Namc _

. A8C'. of Elec:b..... .,. E./~ " ...
Wnaen r.. MY""'" -'nc'"a.. "'" bMia <IId.eD """ io_
_ ' ........,....... ~I ,11-..1 """" ..... fuajajp,., <II <1«.
tronl<oandeloctroni< appl~, SI2.'S

.nw BMlcGuItM 10 VHFIUHF
~~ .,u-n,.,......

n.._~. f......... """",*,-lOlLfe OIl dot2.6_ 1.2S
__..~t.23 . H ._'7IICM . Mo.t!!

You may order by mail, tele phone, or fax. All payments are 10 be in US funds . Please add
$2.50 for shipping and handling for all orders. Allow 3 weeks for delivery .

-ShOrlwlve Radio LIII. nlng with the E.p. r11 by C",.,., L .
Dut"
Doyou Sil fo< long boo.. in f""'l oi l radi" ~i.o, liSle nin, '" flint
IOUndo.nd noi ses? T....n ~""" ..., _ SWL'~, or DX·"... and y"",, <an
probIbl~ .... ........ help. $12.95

r-------
I
I
I
I
I
I
I
I
I
I
I
I

~•.. ---

t:
'C64J128 Program. lor Am".u'

Radio & EI..,lronlca
b, }Q"pIt J . C",..

The elect"",i", lIoobbyi>l.. proc..m...... .
••" ............ ICIChnici.n ....ill enjoy 1M
wJ<-<>ne1lled procrarm for amaleU. radio
..... de<1roni<'I i.1lHJ book. $'''.M

·nw ~" T""" ·ppl!cat~

s--c.booI< wflh EJ;~""'"h
., HI -n .W, .".

This to. ... .. aboul "'" ~S~ "mer , II ..~l
.- ~"" ""'" to usc it by i""l f Ind ..""
OIher I<llid~ dovi<es. 59.9S
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connector is truly a weatherproof
connector and may be used our
side. (Weatherprool or not, it 's a
good idea to wrap outside connec
tions with a layer of rubber tape ,
and cover them with a layer of
good electrical tape.] The N con
nector features a high peak volt
age rating 01 1500 volts and pro
vides a true constant impedance
through the connector.

The N connector is a threaded
connector and is intended for use
with la rge r c ab les like AG ·8 .
There is a type " C" connector
which is identical in all respects to
the N connector, except that it is a
twist snap-on, The C connector is
made for the larger coax cables
like AG-8 . Both the N and C ver
sions are weatherproof and are
specified to 12.4 OHz. The two
types are equal in perlormance,
but the type N has found its way
into more equ ipment and is far
more popular than the type C. The
type N is found on a lot 01 com
mercial test equipment, attesting
to its excellent use at microwave
frequencies . Nand C connectors
cost new about $4-7 each; the
chassis mat ing co nn ecto r is
$2.75. The N connector is easily
ava ilable in the surplus market
and at swap meets.

Please note that with these con
nectors you can speci fy a type N
connector in either 500 or 750.
(There is no such specificatio n
with the Pl-259 connector; one
size fits all types.) This can cause
a problem if you 're buying surplus
parts: The 500 N connectors will
not mate with the 750 N connec
lors. You won't see the difference
at first glance , but look closer. The
500 connectors have a slightly
larger center pin diameter than
the 750 N connector. look care
fU lly and be sure of what you have!

I have more equipment in my
ham shack that uses the N con
nector than I can count. Almost all
test equ ipment has the 500 con
nector (unless it's intended for the
TV industry, which speci fies 750).

Almost all of the projects in re
cent publi cations using larger
connectors have selected the type
N connector . Thi s popularity
stems from the constant imped
ance and applications with larger
low loss coa xial cables in use at
frequencies from 450 MHz and
up. The N connector really shines
in use with preampli f iers and
such. Most of the newer OaAsFET
designs have been shown using
the N type connector in frequen
cies below 5 GHz.

N connectors cost more , but
they're worth it . When you are

Type NlType C

A very popular connector ta
vored by the UHF operator is the
lype " N" connector. The type N

8NCITNC

The next most widely used con
nectar in amateur applications is
the BNC connector, most familiar
on 2 meter HTs. This connector is
one of the early designs that' s
good to 10,000 MHz. Currently,
it's not really used above30Hz in
most applications, but this is due
to operator preference rather than
to connector limitations. The BNC
connector shields the inner con
ductor well, using beryllium cop
per f ingers that make good
contact between the mating con
nec tor shields. This advantage,
combined with its quick-discon
nect snap-on tw ist operat ion ,
makes the BNC a very good con
nectar.

The BNC is rated for a standard
impedance of 500 and 500 AMS
volts peak.

There is also a screw-in type
that is very simi lar to the BNC,
called TNC for " threaded type 01
connector," that is usefu l where
there's high vibration. The BNC
and its cousin the TNC are identi
cal in almost all respects, keeping
in mind that the BNC is twist-on
and the TNC is threaded on. (The
BNC and the TNC will not mate
with each other). Most of the mur
tary surplus equipment available
has BNC , rather than TNC, fit·
tings.

The BNC type 01 connectors
make up the bulk of medium coax
ial cable connectors in amateur
use . BNC connectors are used on
AO-58 (500), AO-59 (750), and
similar size cables. loss factors
on either of the two cab les aren 't
very good on frequencies above
50 MHz. I use the BNC connectors
at 100Hz but adapt them to use
0.141· hardline or semi-rigid coax
to keep loss very low. Most apph
cations with AO-58 or 59 is re
stricted to short lengths of cable
where cable loss is not too impor
tanl. Short runs in mobile applica
t ions are where these cab les
shine as they can be routed in
small channels to hide the cable
run.

used there! The UHF connector
goes in the same category as the
ACA phone and similar co-nee
tors: They connect cable ends to
gether but give attention to little
else. At high frequencies (30 MHz)
this is just a small problem, but at
300 to 500 MHz the UHF connec
tor's pertcrmencee marginal.

I

N

Io

c

f

o

chassis or cable connector.
The UHF connector i s not

weatherproof and does not exhibit
a normalized impedance through
the connecto r. By " normalized
impedance," I mean that the ratio
of the inner pin to the outer shell
size is constant and con forms to a
standard design impedance, pro
ducing a low SWA through the
connector. At frequencies up to
about 200 MHz this is of little con
cern, if you're not fussy. You can
use it at slightly higher frequen
cies, but I don't recommend this.
The maximum peak voltage rating
lor the UHF connecto r is 500
volts.

You can use the UHF connector
with AG-58 and AG-59 cables if
you screw an adapter for the
smaller coaxial cables into the
rear of the Pl-259. Without this
adapter, the Pl-259 (UHF) con
nector must be used with AG-8
cables directly. The UHF connec
tor is a versat ile connector, but
keep in mind that it is not a good
performer at VHF/UHF frequen
cies. It's ironic that it's called a
UHF connector but really can't be

VHFand UHF Operation

BNC

I~

•
,~

-
•

Photo A. Connectors. Across the top are the UHF PL-259 connectors.
The smaffcable adapter is at the far right top. The N connector is a crimp
on type, while the C connector is an oJder style, manually-assembJed
connector. The right BNC connector isa manual assembly, while the left
BNC is a crimp type.

The SMA connectors are on the left. They are shown with the other
connectors to compare size, The table gives additional information on
some of the most used connectors.

Number 21 on you r FMdback C8rd

ABOVE AND BEYOND

SMA

, .--"

PL-259 (UHF)

The most common type of con
nector used today is the UHF or
Pl·259 connector, intended for
larger cables such as AG-8. You
will find it on high frequency trans
ceivers, and on a lot of the VHFI
UHF commercial transceivers in
production . This connector was
used in a lot of military equipment
unlil it was dropped during the
early 1960s. n's still used in ama
teur rad io eq u ipment, mainly
b ec ause i t's r e lat ivel y ine x 
pen sive: about $1 each for the

ChUCK Houghton WB6IGP
San Diego MiCrowave Group
6345 Badger LaKe
San Diego CA 92119

Coaxial Connectors

There are many ditterent types
of connectors in use loday for
amateur applications, plus vari
ous military and space applica
tions . Hams use different fre
quency spectrums, so they need
seve ral t ypes of co nnec tors .
Choosing the correct connector
can be confusing.
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crowave frequencies.
This connector shines in small

receiving preamplifier and filter
applications. Withoul a connector
that will give constant impedance
through its connection, you would
get an impedance bump causing
SWR discont inuity. This disconti
nuity is very pronounced at mi
crowave frequencies because the
size of the connector begins to be
come a sizable fraction 01a wave
length. The SMC connector is
quite small , less than V. inch in
diameter, and is intended for use
with miniature coaxial cables as
well as with miniature rigid-type
cables.

B~C - P LUG
$ 2B!I
OC - tOGH l
BEST TO 3GHl

BNC - JAC I(
$ Z T~

DC- IOGHl
BES T TO 3 GHZ

UH F - Pl -Z 39
COST $ 100
US e: OC-ZOO MH l

=

Most microwave applications
specify use with rigid coaxial ca
bles be cau se loss i s minimal
when using short lengths: You are
not concerned with 10 inches or
10 feet of cable at 30 MHz as loss
is relatively unimportant in such
a short length . As you increase
frequency, the length and dis
tributed capacitance and other
factors also increase the loss of
the cable. For instance, at 10,000
MHz (10 GHz) a 1o-inch piece 01
braided Teflon'" cable showed a
loss of l 0 dS.

Replacing the braided Teflon
cable (using SMA connectors)
with a 1o-inch piece 01semi-rigid
(hardline) cable 0 .141 inches in
d iameter reduced Ihe toss to
something under 0.3 dB. You
wouldn 't use th is type 01cable to
make long runs at microwave fre
quencies, but it's ideal for tying all
parts of our microwave projects
together. The heavy use of the
SMA connector in both industry
and with the microwave amateur
make this SMA connector very
versatile indeed .

" Consider that
most amateurs
keep a feedline

and antenna
system ten years
or more . . . Spend
a little extra and
your connectors

and feedline
won 't let you

down."

SMA - P~UG

$ 6 .00
OC-Z6G HI
14 TIMES SCA~ E I

C - P~UG

$ ~03

OC-IZ 4GH I

N - J ACI(
$ 3 6~

OC- IZ 4GHl

C JA CI(
$ 4 4~

OC-IZ 4 GHI

N - P LUG
$ 4 Z~

OC-IZ 4 GHI

it quite versatile in its application.
Additionally, this connector pro
vides a constant impedance
through the coaxia l connection. I
favor the SMA connector and use
it in most of the projects on my
workbench. Since it' s miniature,
the SMA can't be used lor very
high power applications. Umit its
use 10 50 Watts at the higher mi-

SM'
RECEPTAC~E

OC- Z6GHI
14 TIMES SCA~E I

Figure 1. Comparison ofpopular cable connectors.

miniature SMA connector. By
" miniature," I mean a connector
thai is smaller than Ihe BNe ,
wh ich is classified as med ium .
The SMA connectors are coming
of age in amateur circles , Indus
try-wide, the switch to miniature
connectors took place quite some
time ago. The SMA connector is

Fourth in popularity is the small rated from DC to 26 GHz, making
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SMA Type

setting up equipment 10 do weak
signal work on frequencies of 220
MHz and up, you will appreciate
using a connector that gives con
slant impedance and low loss,
with minimum SWR through each
connection.
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12/24 Hour L Docks

m_.._--- ..._~
s 1 98S ; J.1088 '9 05-M-;'~107B
Huge 5/8 inch bold LCD digits let you

see the correct time from anywhere in
your Shack. Choose "om thet1ua! clock
that has separate UTCIIocaI lime display
Of the Single 24 hotw ham clock.

Mounled in a trosned alumim.m
kame. Easy to set. The world's most
popuIaf ham clockS IOf eccwate logs.
MFj.l08B 41hxh2; MFJ-107B 2lf.xh2
Lighted Cross/Needle

MFJ.'15
SWR/Watlmeter ' 8 9"

MFJ Closs
Needle SWR/
Wattmeter
shows you
SWR, lorwanl
and reuected power In 3 ranges (2012001
2000 watts forward/5/50/500 reflected).
Push bcuon range selection. 1.8-30 MHz.

Mechanical zero adjust for movement.
SO·239 connectors. light requires 12
VDC or 11 0 VAC with MFJ-1312, $9.95.

Deluxe Code Practice
N'W Oscillator

MFJ·557

' 2 4 8 5

MFJ·557 Deluxe Code rrsctce
OscillatOf has a Morse key and oscillator
unit mounted together on a heavy steel
base so it stays put on your table_AlSO
portable because it runs on a 9 ,oil
battery (not included) or an AC adaptBf
($9.95) that plugs into the side.

Earphone fatk for private pactce.
Tone and volume controls lor a wide
range of sound_ Speaker. The key has
adlustable contacts and can be hooked
to your transrTlltter. Sturdy_ 8'1u 2V.x3J/.

in. One year unconditional guarantee

MFJ AC Voltage Monitor
'1905 MFJ.e50 H.-
Prevent damage to rig. ;;..,~_~.-,

computer or other gear. ~
Monitor AC line voltage for ..±
potentially damaging surgel
brown out conditions on
z-coicr expanded 95-1 35 volt scale.

Plugs into any AC outlet. 2·1.
accuracy. 2'/.~2lf.x1 1ff inches.

MFJ ENTERPRISES, INC.
P.O. Box 494. MiSSiSSippi State, MS 39762
(601) 323·5869: TELEX: 534590 MFJSTKV
Nu rest De,lefor DnIef1 only: 1100·647-1800

CIRClE 24 ON RE4Df:R SEIl'YlCl CAItO
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MFJ Coax Antenna Switches

,"

-..

MFJ ... making quality affordable

-. =::.~ -= I---. . . ., -
~,W

'3405 . ...1701 '21 8 5 W...1702 '5905 MfJ.1704

Sftec1 any of several antennas lrom your opefating desk with these MFJ
Coax SWItches. They leature mounting holes and actcnane Qfounding of
weseo termmats. They come with MFJs one yea!" UlM:onditionai guarantee.
MFJ-1701 . 534.95. Six position antenna switch. 50-239 conoectOfS. 50-75
otvn loads . 2 KW PEP, 1 KW CW. Black a1lJ1l inum 10x3x1'h inch cabinet.
MfJ-1702, $21.95. 2 positions. caVity conslruction. 2.5 KW PEP, 1 KW CWo
Insertion loss below .2 dB. 50 dB isolation at 450 Wiz. 50 atm. 3x2x2 in.
MFJ-1704. $59.95. 4 position Cavity SWitch with LighteninglSurge protection
cevce. center Ground position. 2.5 KW PEP. 1 KW CWoExtremely low SWR.
lSOIatiOll better than 50 dB 500 MHz. Negligtble loss . 50 ohm. 6'1.x4V.x1'/. in.

" Dry" Dummy Loads for HFIVHF/UHF
N'W

MFJ's compact SpeakerlMics let you carry your HT on your
belt and never have to remove it to monitor calls or talk.

You gel a wide range speaker and first-rate electret rmc
element tor superb audio on both transmit and receive.

Earphone jack, handy lapel/pocket clip, PIT, lightweight
retractable cord. Gray. One year uncondlllonil guarantee.

MFJ·284 fits Icom. vaesu. Santee. MFJ·286 tits Kenwood.

MFJ

MFH 60 MFJ.262 MFJ·26.f
'28 8 5 '8905 '10985

MFJ has a tuil line 01 dummy loads to suit your needs. Use a dummy load
for luning 10 reduce needless (and illegal) aRM and save your finals.
MFJ·260, $28.95. Air cooled. non-mduchve 50 ohm resistor. SO-239
connector. Handles 300 watts. Run lull load 10f 30 seccrds. derating curve to
5 minutes. SWR less than 1.3:1 to 30 MHz. 1.5:1 30-60 MHz. 2'/u2Vu7 in.
MFJ.262.$69.95. Handles 1 KW. SWR less than 1.5:1 to 30 MHz. 3x3x13 in.
MfJ-264. $109.95. Versatile UHFN HF/HF 1.5 KW Dry Dummy load. An MFJ
first. Gives you low SWR to 650 MHz, usable 10 750 MHz. You can run 100
watts IOf 10 minutes. 1500 watts lor 10 seconds. SWR is 1.1 :1 to 30 MHz,
below 1.3:1 to 650 MHz. 3x3x7 inches. 50·239 connector

MFJ-1286 Gray Line OX Advantage
"'.... ' 2 985 MfJ.nB6 Snag rare ox fOf only $29_95! The MFJ-1286

is a computerized OXing tool that predICtS OX
propagation. Even the casual OXer can wn rare
OX by knowing when conditions are best fOf OX.
The Gray line is the daylnight divider line where
the most amazing OX IIappens every day. Now
you'" know IlKtly when totake advantage of i:.

Gi,es detailed WOf1d map. Shows Gray Line IOf
any date/lime, UTC in 24 user chosen aTHs, time

~ zones and more. IBM compatible. Any graphics.

MFJ's SpeakerJMics .......
. J.U I

For Kenwood, Icom, Yaesu, Santec '240.

MFJ, Bencher and Curtis team up to bring you America 's most popular
keyer in a compact package for smooth easy CW

a The besl of al cwwOflds· a deluxe MFJ Keyer using a CurtiS 8044ABM Chip in a
compact package that fits right on the Bencher iambic paddlel

This MFJ Keyer is small in size but big in teans es. Yoo get iambic keying. adluslable
weight and tone and Iront panel volume and speed controls (8·5e. WPM). oct.easn
memories. speaker, sidelone and push button selection 01automatic or semi-autamaticJ
lune modes. It's also totally RF proof and has ultra-reliable SOlid state outputs lila' key
both lube and solid state rigs. Use 9 V battery Of 110 VAC with MFJ·1305, $9.95.

The keyer mounts on , Bencher paddle to form a small (4 1/8 x 2 5/8 x 5lh inches)
attractive combination that is a pleasure to look at and use.

America's lavorite paddle, the Bench. has adjustable gold-plated silver contacts. lucile
paddles, chrome plated brass, and a heavy steel base with non-skid feet.$1 29 ItS You can buy just the keyer assembly, MFJ.422BX, for only $79.95 to mount on your
Bencher paddle.

• One year unconditional guarantee · 30 day
monlY blck guarantee (less slh) on orders from
MFJ • Add $5.00 each sIh • Free catalog

Artific ial RF Ground
MfH31

' 7 9 05

You can
crelil in
. rtifidli RF
ground and eliminate RF "bites" ,
feedback. TVI and RFI when you let the
MFJ·931 resonate a random length of
wire and tum it into a tuned CCUlter·
poise. MFJ. 931 also lets you electrically
place • f. r , . , , RF ground directty II
,our rig • no matter how far away il is
-by tunu'lQ out the reactance of your
ground connecbon wire. 1'/p,3'1u7 in.

Antenna Bridge W J.204B

Mow you can quickly ' 7 9 0 5

optimize your antenna tor
peak performance with this
portable. totally sen
contained antenna bridQe.

Mo other equipment
neeoed . take it to your
antenna site. Determine if
YQUr antenna is 100 long or
too short, measure its
resonant frequency and
antenna resistance to 500
ohms. It's the easiest. most
convenient way 10 determine antenna
performance. Built·in resistance bfidge,
null meter. tunable osciliatOf·driver
(1.8·30..MHz). Use 9 V battery or 110
VAC w4h AC adapter, $9.95.

SUper Active Antenna
'W0ItI RIdII TV Mlndbook' says

'*J-1Clj24 is "a first rate easv.tc-cceate
active rtlMa quiet ... excenett
dynarn range good gain ... very low
noise f Of.•• Mlad frequency coverage
... ext t choice."

Mou it outdoors away from electrical
noise I maximl,.ln S9'a1,minimum noise.
MFJ.1 4 covers 50 KHz to 30 MHz

Real," strong. clear Signals
Irom all over lhe world. 20 dB
arteouatc.gaincontrol. ON LED
Switch two receivers and aux.
or active antenna. 6x23x5 in.
Remote unit has 54 inch whip

50 ft. coax and
..'" connector. 3x2x4
,:4" in. 12 VDC or

110 VAC with
• .1-1024 ' 1 2 8 U MFJ·131 2, $9.95.



Coaxial Cable Loss: Quality Comparisons
TYPERG... 8U 8X S8A 59B '" 213 214 9913 318 '" '"OHMS 52 C52 52 7S so so so 52 so so 7S
DIAIN. 0405 0.305 0,405 0.242 0.100 0.405 0405 1.25 0.' 063
MAXKV. • • 5 23 1.5 5 5 3 10 5 5

lOSSdB/100FT,

JOMHz 0.9 1.3 26 2.5 6.0 1.2 1.2 OS 01 0.3 O'
150 MHz 2.0 3.2 T.O '.5 NR 3.0 3.0 1.5 0.35 1.0 1.3
450 MHz 3.5 8.0 NR 7.0 NR 58 58 29 OBO 20 25
1 GHz 60 NR NR NR 10 10 .8 1.2 2.5 3'
5GHz NR NR NR NR NR NR NR 32

COSTIfT. 0.35 0.14 0.10 1.55

HRO 0.59 0.39 0.69 0.69

TEXAST 022 035 4.95 0.79
AES 0.47 0.69 0.6<

NR .. Not Recommended

Suppliers:

Ham AadiO Outlet Texes Towers Amateur Eleclronic Supply

5375 Kearny Villa Rd. 1108 Summit Ave, Ste....4 4828 W, Fond du lac

San DiegoCA92123 PlanoTX 75074 Milwaukee WI 53216

(214)442-7306 (414) 4424200

Figure 2. Bargraph of effective frequency limits for popular connectors.

TYPE
CONNECTOR

SMA

TN C

C
___ ____ 4 ..

N ---------.,
aNC
UHF

PL-259
FREO 0 ' , 4 '24 " ,a 26
GH, GH,

•

Coaxial Cables

The " Coaxial Cable loss: Qual.
ity Comparisons" table shows the
commonly used coaxial cables
and provides some loss figures
comparing the various typ es .
These coaxial cables are whal is
normally stocked at amateur re
tailer stores. For the microwave
frequencies, the cables used are
mostly a variety of the RG-8U
types. I have used several pieces
of RG-9BU, which is very similar
to AG-B. except that it is a double
shielded braid . This makes it more
difficult to assemble the connec
tors, but the effort is worth it The
double shield allows less leakage
than its single-braided counter
pa rts . I did not find AG-9 available
from retailers so I did net list it.
AG-213 is useful at frequencies
up to 10 GHz in short lengths to
connect test equipment together.
I think most of us have obtained
similar cables in microwave test
sets from surplus deals.

At frequencies above 1 GHz
you should try to minimize feed
line loss. One method to lower
feedline loss is to mount the
equipment near the antenna so
that the IF signals at a lower fre
quency wilt be cabled to the oper
ating position, allow ing you to lo
cate the microwave transm itter
and rece iver at the antenna.

Th is is by no mean s a complete
list of cables and connectors-the
list was prepared to give you some
idea of what is available. As you
can see. the loss factors in com
pa rison to the #318 Hehax" cable
look dismal at best. The cost is
high. but it's well worth it. That 's
why most commercial installa
tions use Heuax lor the very low

loss. Remember that three dB of
loss means that one-half of your
power into the cable is absorbed
by the cable. That means that if
you select AG-174 and use a 100
foot length at 30 MHz, you will
have a 6 dB loss with a transmitter
that has SO Watts output. The an
tenna will receive 12 ,5 Walts on
the other end of the coax.

That' s just one rea son why
9913 COSIS SOC more a foot than
RG-174 . The 9913 isa poor man's
Heliax cable, and cost versus per
formance is very good . The 9913
is a very good cable. It will never
be equal to a true Heliax cable like
318, but the p rice d ifference
makes up for tnat.

Beware of bargain priced ca
bles and connectors. Many 01
these " No Name" connectors are
junk! They don't solder well , and
the center insu lation 01the PL·259
melts when you solder the braid .
You can recognize them by the
very shiny. almost plastic, finish
and by the " No Name" printed on
them. The good ones are all
stamped with identifying compa
nies' names and types.

Even if price is your only objec
tive , consider that most amateurs
keep a teeoune and antenna sys
rem ten years or more, Spend a
little extra and your conn ectors
and teeoune won't lei you down!

Hodgepodge

The Ven tura Amateur Ra dio
Club was presented with a sa
year ettmeuon ceruucere from
ARRl sect io n manager Tom
Geiger. Congratulations for 50
years of club activity! The club is
presently putting together plans
for a group 10 GHz construction
project.

The QST " Ne w Front ier"
column in March 1989 described
two 10 GHz Gunn oscillators con
nected through a " Magic T" to
lock the two oscillators to each
other, prov iding more output than
the two oscillators combined nor
mally do . I tried it, and my spec
trum analyzer display went nuts. I
tried this afte r Kent WA5VJB stat
ed that he 'd had the same result .
The oscillators locked over a very
narrow adjustment, but did not ob
tai n the higher power output. On a

spectru m analyzer, the outp ut
looked very dirty. Is there anyone
thai has made this wor1t? Possibly
Kent and I have done something
wrong . All this in the pursuit of 10
GHz power!

The North Texas Microwave
Soc iety is hosting the 1989 Mi
crowave conference. Ever since
its conc eption in 1985 by Don
Hilliard wePIN, it has been held in
the Estes Park, Colorado area.
Don is taking a break and ha s al
lowed the North Texas Microwave
Group to move the conference
south for a year. This year the con
ference will be held at the Flag
ship Inn in Arlington, Texas, OCto
ber 5. 6, 7 and 8th. OCtober 9th is
Columbus Day and may be a holi
day for some of you. The lOCation
is very near the site where the
1987 Central Stales VHF Society
Conference was held. The ARRl
has again agreed to publish the
proceedings.

The Flagsh ip Inn is located ha lf
way between Dall as a nd FI.
Worth . minutes away from the
DFW airport. and very near " Six
Flags Over Texas." Room rates
are $SO per night. and a block of
rooms has been reserved. Techni
cal sessions wi ll take place both
Friday and Saturday. There will be
swaptests. noise figure contests,
and a surplus tour of the area.
These are only part of the events
planned in addition to the series of
technical sessions. Contact AI
Ward WB5lUA at (214) 542-6817,
orWes Atchi son WA5TKU at (817)
482-3914 for information. III

•
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antenneX
"rile m"j..ma~e for antenna expertnenters"
DO YOU -

Number 26 Of! your FeedbKk card

HAM HELP

CIIlCl£ l28 ON RUDER SERVICE CARD

lW .."" '" T.-sl"" I ""a' Wl ffanl , 1
Fo< comtJ1" ,,, "'/0 '" SPItC",C.'>()f1S

C.,I ,813, 87. -2!Il8O ro O,dft, C."
Toll Fr_, 1 _8 0 0 _22 3 · 3 51 1

l.IlJJO' C,er'" C••"s.... ccep,It<1'

• Adl'anced Technology
• Enduring Value

Lionel L. Sharp YK4NS
19 Kelso Street

Chermside, Brisbane
Queensland 4032

Australia

Wanted: Informat ion on modification of
Oentron " Clipperton l "to operate on 10 me
ters. Thanks .

Your Bulle tin Board

larry Sellars KB5EIU
104 Dennis St.

Lake City AR 72437

nia Computer System model 7470 BCD AJO
convener card for the Apple II computer. Will
pay copying and mailing charges.

Waldo Orgnero
BOlC 32 Site 7 SS 1

Calgary AS CANADA T2M 4N3

Need the SERVICEMAN'S Manual, show
ing BOARD LAYOUTS for lcom IC-22S. Will
pay postage and copying costs .

Timothy P. Bro wn KA8CrZ
2264 Buxton Avenue
Cinc innat i OH 45212

Where can I obtain the 4 x 1K RAM chip type
HM-3-6504-9 manufactured by Harris and
used in the CMOS super keyer in the 1988
ARRL Handbook?

Announcing the next gen·
erencn of packet controllers
for the serious operatort
The new inboard PC-320
(shown), is designed to work
with all PC/XT, PC/AT, and
Tandy 1000 series compu
ters The TNC-320 outboard
controller offers many of the

lili:;ji::.' l ';"\ same high quality features'

PC-320

$2099 5

TNC-320... ' 1 9 4 .9 5

PacComm
! PC·320 / TNC·320 CO~:~~~~ERS

PC-320 featu res •. •
• Dual modems lor op hmal VHF and HF operation

• Appears as requrar PC seri al POrI (COM ' -4 ) . o perates With
an y terrrunal program jusl to ke an ex ternal TN C ,

• Dual Powered - operates Irom PC or externa l power . coono
ues comple te ccereuco even when the PC ,s t u rn ed o il'

• Personal Message System- the most advanced personal rna ,'·
box avartatse . InCluded at no e. rra charge

• Displays co-screen H F tun ing Ind,cator and Simula ted 'LED!'

-
~---

I need manual or instructions for the center-

We are happy to provide Ham Help listings
free, on a space available basis. Please type
or neallyprint your request on a full-Size sheet
of paper. Use upper and lower case letter
not all capitals. Be sure to print numbers care
fully. A " 1" and "I"; "7" and 'T" or "I" and
other numbers and fetters can be easify rms
read when they are not printed clearly. "U "
and " V" can also be confused. Thank you for
your cooperation.

Jack Burris DA2UI/NZ, C
C Co 1/541nl

BOlC 22998
APO NY 09139

I have two FAX machines I'd like to put to
use. They are Qwip model 1000 and model
1200. I need a manual, schematic , paper type,
and source . Thanks for any help.

Chuck Pound
207 West St reet

Mineral Point WI 53565

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

I am looking lor anyone who has modified a
Heath HW· 10 1 in any way. I am especially
interested in solid-state substitutes lor tubes
within the rig. I will pay for any photocopying
and mailing costs.

I PaeComm • 3652 Wesl C ypress S treet » Tam p a. s to ode 33607 I

I Please send 0 PC-320 0 TNC-320 0 More Information 0 FREE Catalog I
I I
I Name Call I
I I
I A~,~s I
I Stale -- _ Z iP -- CarO· _ -- Ex p Dale - - I
I MONEY BACK GUARANTEEl Add $4 00 s/t,pp ,ng handl"'9 per order FL ,es,denrs ilQd6"'c sales rilX I

MillO' Credn Card g ive numbe' _expeetson and signature FA X 813-872-8696 1

1-------------------------~~um~~~~~~n"D

UAI- l 0 UAI-20

$44.00 $89.00
CRE ATIVE CONTROL PRODUCTS

l1n 8un~ A.eon...G._ June'_. co 'ISO.
(lOll 0. ·9.05=

UAI-ID AND UAI-2D
UNIVERSAL REPEATER/LINK

AUDIO INTERfACE

R-7000 Widespan Panodoptor

CIACU l06 ON IlUOU SERVICE CAI'lO

Ponadaptor especially designed
for the R-7000 receiver. For use
w ith a sta nda rd sco pe. Va ria ble

span w idth from I to 10 Mhz.
Uncover unknown elusive sig na ls .

Co m plete with a ll cables, & 90 day
wa rranty . $349. 95 Sh ipped. Po ,

res. odd 6 % .

GTI Electronics
RD 1 BOX 272

Lehigh ton , Pa . 18235

717·386·4032

THEN YOU MUST SUBSCRIB E TO • antenneX
....H X IS a ........maQilWll! lor antenna expenm~rs tom tile
.- hA'Ill) 11'0I o/dlfnef The<t 15 somemng lor ever}QI'It from
(llIIllIlftf·MIell O!5qlllll'le<enee llbIe olllllOle~
III QUn1O'l n .-eo coIl.mn E~ .. Inl SlJTIflIlIlg_.......
A _ l"lIf 1l.IbSCrCIbOIl l5 tr'IIy S1 1 97 br Ct>'.""QI USA n
~ S1700 lor IoreqI ilUfIU mMi

Send your subscription 10:

antenneX
P O. Bo_ 8995 Dept 19 Corpus Chnsb. TX 78412

Detailed applica tion manual
l ow power operaliorl, 19ma @ 12v
c ress decode< on the UAI-20 only

.... Hft\bIeod. ,..!fll, eee yell' warranly
Unk monitor-mil l rnorwlor mu~ control

Adjusuble~al",/liflk/DTMF .ludlO oulpulS
s.Ieoclable DTMF mul. on repeale • .lind ~n k audio
Repeal.., ~n k , au .~ilry and eonl.oI audio inpull

CIItCLE 82 ON READER SERVICE c:...MJ

• flave a lousV tllOboill sivnal on all bands'
• Need 5\ lnu penslW directIOnal antenna tor 10 meters'
• Cin't choose tleIween I 'o'!rtlCai 01 ~iront" antenna?
•~ a low lIOISt IIlIennlI tor 100 meters'
• wn II de$ogn .,~ but (lOIn wn b recIO f>r ..,."
•~ a prognm lor ..- desqln ..-~
• WlI'I. I) Incl OIA • $OIl'IIlOI1t sse !'lis~ rour~?
• DOff! "'- wI\lIl anllemi os besI lor IIA'nslIIS or 0lI'0!f5?
• Need a~ .....,.. __ lor ~ c."
• WlI'I. a dleap '<IIOmnr: iIltennil coupler tor .,., type rtf'
• Just *"" Il eam more iboot " !!'llrlas'
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PreAm

PSI
432

AMATEUR SOFTWARE
FOR YOURIBM
PClXTfATIPS2 AND
COMPATIBLES.

.__.-

... ... . T ..g NI.e. .,__ ••_
- "-...

CE5 b=...4

OSCAR MODE-J FILTERS

t:4i ! . ....101$S"ftMtJSfJ, oIIC

"""" '~h. fl:.:::~"mfl-
A "" Lt: CT1IIC unlden'

PREVENT DESENSE OF YOUR DOWN·lINK RECEIVER

12M TxH 2~~~ If-...J/

C IE is the world's largest independent
study electronics school. We offe r ten
courses coveri ng basic electronics to
advanced dllolital and microprocessor
technology. An Associate in Applied
Science in Electronics Engineering
T echnology is also offered.

Study at home - no classes. Pro
grams accredited and eligible (or VA
benefits.
• • • • • • • _ • _ _ _ _ 4 _ _ _ _ • • • _ •

__ _ __ 5Iu<tI<~

C IE CI.v.l.nd In.cleue.
of E'.ceranlc.

C IE Ckvd.nJ In" " ur. "t Ek.:UOfIlU
1776 u" 17,h St , . Ck~I..,J. Oh., «I H

YES' I * an , <u llf1" " ....rJ , SrnJ .... m~ CIE ",hu.>l
uul.'1 ""'tLd .... Jrra'1s ........., ,hr Asilu<ia,~ Drgttt........
l"nn, Namr
AJ,j, ...

C,,~ S'a..
A~. A...,. G o.kIPho" . No.
O>«k OOK fur G,I. Bull..,,, on EJo,;,"onal Bmrf,,,
o V......" 0 Ac"~ DulY MAl l TODAY!

AAR 103

CIACLl t 51 Ofrl IlU DEA SERVtCECARD

MMf2OQ- 7 $55.00 PSf4 32 $95.00
(usually sutticrentj (for extra protection)
I.L. @ 145 MHz D.5dB LL. @ 435MHz 0.1 dB
Loss @435MHz 40 dB m in Loss @ 145 MHz 70 dB typ
Send 75( (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord. MA

• PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

Sl
SPECTRUM INTERNATIONAL INC. (508) 263·2145
P.O. Box 10845, Concord, MA 01742, USA I ',•.]~

Come see us at Dayton Booth 166 &87 . IIiiiiI'
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Number 23 on your FHdbKk e.reI

73 INTERNATIONAL

Calendar lor July

1-Canada Day; National Day, Burundi and Rwanda (5th for Cape
Verde, 6th for Malawi)

4_Philippine American Friendship Day; Independence Day. USA (5th
for Venezuela, 9th for Argentina, 10th for Bahamas, 20th lor
Colombia, 26th for Liberia, 28th tor Peru)

12-Or8llgemans Day, Northern Ireland
14-BastiUe Day, France
17-COOstltution Day, Korea; Nallonal Holiday, Iraq (21st ier Belg ium)
ta-cuee retco Day, Nicara9ua
19- Martyrs' Day, Burma
22-Nallon al Liberation Day, Poland
23- Revolution Anniversary, Egypt
24-Slmon Bolivar's Birthday, Latin America
25-St .James Patron Saint. Spain
26-Nahonal Rebellion Day, Cuba
31-Revolution Day, Congo

••••••••••••••••••••••••••••••••••••••

cle ZS6ET

istreuon to introduce facilities for
"visiting" UN forces soquickly! A
big Rah Rah Rah so the chaps in
the l icence authority in Wind
hOek!-Peter.

[Remember that the following
was written Aprit 2.) Amateur Ra
dio operation from Marion Island
will soo n be ca using p ile-ups
when ZS8MI becomes active
again . The Island was last heard
on the ai r 10 years ago wh en Jo
han Jordaan ZS6BEE spent 14
months there . Thi s week Peter
Sykora ZS6PT left on the supply
sh ip and is expected to arrive
some time today. Within a few
days he will be act ive using the
new callsign ZS8MI . Besides HF
he will also be operat ing on 6 me
tres and on Packet Radio. The
aSladdress is PO Box 1387, Van
der Bijl Park 1900, or to ZS6PT via
the SARL aSl bureau . The old
cal/sign was ZS2MII-Perer.

KENYA.

Rod Hallen 5Z4BH
Box5S
APO New York 09675

Report from East Al ri ca

This has certainly been an ex
ci ting year so far! Just before it

73 ETIENNE PACKETNUT All MODES DIGI
••••••••••••••••••••••••••••••••••••••
F6FEF READ Aco SENT BY ZS6CE .nd ZSllSAT

HI THIS IS ETIENNE,KG 3>1 RANBURG DlSTRICT INEAR JOHANNESBURG]
ON 2S MARCH 1989. ZS6CE MADE THE FIRST S1XMETER ox FM PACKET CON·
NECT 1200 BAUO
THE TIME WAS 1732 LOCAL TIME.

THE FREa 500400FM'"
THE STATIQ/II F6FEF JN06 FRANCE.
CONDITJONS WERE FAlqlYGOClO ON SIX"
THE AVERAGE RETRY WAS. WHICH WAS GOOD, BEARING IN MINO TI-lAT IT

WASFMOXONVHF
RST SENT 579 RECErvEowAS559
AT 17320M ERROL IN KG 33CONNECTEOTO F6FEF, RSTGIVEN UNKNOWNRST
GIVEN579 [11

ZR6KE THENOIOGI THRU ZS6CERST RX'OWAS 599 AGN" .
All CONTACTS WERE SUCCESSFUlL
F6FEF (MIKEl THEN WENTON TOWORK ZR6KE-1 pees ANO SUCCESSFUllY
LEFTAMSG
A BEACON WAS AlSO SENT VIA ZS6CE ANO WAS HEARD FAIRLY WEU AT
ZS6CEOTH,
WEU ANOTHER FIRST FOR ZS PACKET
F6FEFFAOEOOUT lM5 MIN AFTER THE 1ST CONNECT,
WEll DONE TO All HI
e.s

ZS To F Packet Contact

26 Mar 89 06:05:46 Z From: Z56CE and ZS65AT-To: ALL
and ZS61T-Subject: FM SIXMETER PACKET FIRST " ZS"I

evanebre': In response to a pro
posal from the SARl, the licenc
ing authOrity in Windhoek, SWAJ
Namibia have int roduced a new
calls ign pref iX on appl icat ion
available to radio amateurs in
South West Africa whO are mem
bers of UNTAG. The fore ign ama
teur's home callsign will follow the
prefix ZS3UNf ...

The United Nations Transitional
Assistance Group (UNTAG) co n
sists of a team from Au stralia ,
Great Britain and other nations.
This group will supervise the tran
sition of the terntory to indepen
dence in terms of UN resolut ion
435 and is expected to stay for at
least 12 months . Previously li
cence facil ities have been umtteo
to perm its val id up to 3 months
unless the visitor arrived from a
co untry with which a bilateral
agreement had been concluded .
Now rad io amateurs of the UN
TAG group holding a valid CEPT
class I or CEPT class II compatible
licence may operate wh ile in the
ZS3 call area ,

Ap plication s shou ld be ad
dressed to : The Postmaster Gen
eral, (Radio Section) , PO Box 287,
Windhoek 9000, South West
AfncatNamibia .

Two repeaters for 2 metre m0

bile operation are currently opera
tional and a dig ipeater is planned
for installation during 1989 in the
territory. f know ofno other admin-

Roundup

Australia. 5Z4BH tens us that a
DOC brochure written for foreign
hams wiShing to operate in Aus
tralia recommends they avail
themselves of over-the-cou nter
service instead of applying ahead
01 lime. Visiting Sydney, that's
what he did, and: " I had my twa
meter han dy-talky with me and
was on the air and immediately
made welcome by the 2-meter re
peal er bunch even before I was
out of the DOC building." (See his
full report under the Kenya flag,
below.)

South Alr lca . Peter Strauss
ZS6ET writes thai life is hectic for
him. " I will be in Taipei [Taiwan]
from June 6th to 25th June , 1989 ,
on business. but also hope to
meet again OM Tim Chen. In the
meantime I have been appointed
a s th e IA RU co -ordin ator for
South Africa by the ' Interim Man
agement c cmrrunee' of SARL. "

Reporting in the South Af rican
Rad io Leag ue Bulletin , Peter
writes: Following the acceptance
by a large majority . . . the Head
quarters 01 the South African Ra
dio League (Will move) from Cape
Town to the PWV area (Johannes
burg) . . . This will bring a lot of
SARL HQ activity!-Peter.

New Z S3U N ca ll suffix now

edited by G.G.G.

such information as comes, rela
tive to that.

At the moment , we have th is
bulletin : FLASH!: There will con
tinue to be at least three different
kinds of electric plugs used in the
EC. A study fou nd it would cost as
much as US$80 billion 10 insist on
one type only!

Notes tram FN42

Esp"ranto , Le t 's see how
bright we a/l are. We are told that
there are four regional represen
tatives for those interested in the
International League of Amateur
Radio Esperantists, the one for
you to contact depending upon
where you live. Ready ? "Rffglon
8/ r"pr"z"ntoj: Nordamerlko
W2CIL E. Lindberg, 113 Maple
Drive, NY 14026 Bowmansville,
Usono; Sudamerlko- PT2CA E.
Alves Silva, cstxo Postal 04
0144, BR-70000 Brasnia (OF)
Brazilo ; Azio-Paci fico-.JRtfSG
K. Nakazima, Sim oongatamati
725, 192-01 Hati(}zi-si, Japanujo:
Europo-DJ4PG H. We lling ,
Bahnhofstr. 22, 3201 Hoheneg
geIsen, Germanujo. "

Additionally , there is the Es
peranto-DX-Club and its publica
tion, DX-Informilo . Contact GOn
ter Conrad, Kafkastr. 48/ 5M ,
0 - 8000 M()nchen 83, FR Ger
manujo.

European Community. The
other day we were asked whO be
longed to the EC- the " United
States of Europe," as some have
called it-which is due to put 12
nat ions under one economic roof
(among other standardizations in
the social fie ld) , by the en d 01
1992. They are, in alphabet ic or
der, Belgium, Britain, Denmark,
France , Greece , Ireland , Italy,
luxembourg, Netherlands, Portu
gal , Spain, and West Germany.
Compared to, say, the United
States, the population of the EC
will be 18rger- 322 million as
against 242 million. As standard
ization 01 communications is one
part of the planning, we will report
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UA3MI] c a n send r eplace
ments?"- which is what we did
say in the May issue-he did! And
Ken has passed them on to us.
Ken notes that on the back of the
amplifier phOto it says that it has
"equal performance with the Al
pha 770. "-eCG)

Dear Ken-Thanks for your let
ter and the news from Verno n and
USA. I am very sorry that my letter
was opened and tw o pictures
missing . I am enclosing cupn
cates. please send them to 73
Magazine .

I said hello to [Nambassadcr]
UA9MA and the gang in Omsk for
ycu-c-no oroorem. I have only one
daughter so far. My age is 41.
Ken, your plan s to visit the USSR
is very good. I also have a dream
10 visit the USA, but the demands
of my jobs will make it very diffi
cult.

Best wishes, dear Ken, to all
your family, also to the ham radio
gang in Vernon. III
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certifi ed list of contacts, a large
SAE, and $5 or 5 IRCs (not 10 as
stated in the 1987 ARRL Operat
ing Manual) to the RSA. PO Box
45681, Nairobi, Kenya.

Good news: It appears Kenya
will have a Novice licensing regu
lation in effect this yearl This
should help swell the ranks of 5Z4
amateurs. RSK will be doing its
part.

The station of UA9MI.

USSR

From Mike F. Shakirov UA9MI
PO Box 2056
Omsk644119, USSR
via Ken Carpenter KC4UG,

PO Box 586
Vernon, AL 35592

jFaster than we could say to
KC4UG, " maybe he (meaning

The UA9MI home-designed and brewed linear amplifier.

Jon and I are planning a DXpe
otticn to 9U5. We haven't set a
specific date yet, but it will be
either late Spring or Summer,
and before Jon leaves Ki gali
this Fall lor a new posting in
Capetown. No trouble with a li
cense and we have plenty of
equipment, but a big problem will
be a good portable antenna .
We've even picked out a location
on the snore of Lake Tanganyika.
The Comoros Islands (068) lOOkS

like a very good possibility for a
DXpedilion, also.

My biggest dream is to operate
from either 9X5, 9U5, or some oth
er exotic East Afr ican location on
RTTY, but first I'll need a portable
computer to travel with. I'm con
sidering the Toshiba T-1QOO or
the Sharp 4502, but I may have
to wait for my home leave next
year before I can get one. The
AEA PK-232 is a fantastic piece of
equipment, especially with the
PC-Packrat software, and easy
enough to travel with. I will be here
for the next two and a half years ,
and even when Jon leaves Kigali,l
hope I will be able to operate
9X5AA from lime to time.

I've written a logging program
running under dBASE III Plus that
makes logging and searching for
past contacts immensely easy.
I'm modifying it now so that it will
automatically give me excc,
WAS, WPX, and other reports.
Once a month I send an up-to
date floppy diskette with my log on
it to Bill KE3A, my QSL manager,
and he runs it on his computer. I
cer tai n l y a pprec ia te th i s l I
wouldn ' t have nearly as much
time to operate if I had to spend
time slaving over piles of QSLs.

RSK, the Radio
Society of Kenya ,
is still very active.
Total membership
now stands at 110.
The a-meter re
peater is being
moved to a better
location and a 70
em repeater is in
the works. The
club station,
5Z4RS, is being
renovated to en
coura ge mo re
members to use il.

If you' re inter
ested in the Ken
yan Award , ten
p o int s ar e re
qu ired . Contact
wit h any A SK
member counts 2,
and wi th 5Z4RS
counts 5. send a

began, I became ORV on ATTY
with my Compaq Deskpro 286,
AEA PK-232, Kenwoocl TS-430S,
and CushCraft A-3. I've been
making contacts as fast as 1can
type. ever since. That is, when I'm
here! Starting in mic:hJanuary. my
XYl and I spent five weeks on
R&R in Sydney, Australia. which
is her home lown.

My VK1HR license had expired
a few years ago, and I was hopeful
that it was shU available and could
renew it. I shouldn't have worried:
The whole process look less than
20 minutes and cost A$30 (about
US$27) for one year.

Now that is true over-Ihe-eoun
ter service. In fact, the DOC rec
ommends in a brochure written lor
foreign hams that they aventhern 
selves of this service instead of
applying lor an operating permit in
advance. I was on the air with my
a-meter handy-talky before leav
ing the building. They tell me
there are 90 z-meter repeaters in
VK land .

Before departing Nairobi, twas
lucky enough to become ac
quainted with Pat VK1RZ on the
, s-meter Australia-New zea
land-Africa (ANZA) net, which
meets every day at 0500Z on
21,205 MHz. Both Pat and John
VK2MUV were very gracious
hosts during my visit to Australia,
providing me with a super station
to operate from, and also orqaniz
ing a Ham Bar-B-Que in my honor.
Just before leaving Nairobi I blew
the finals in the TS-430S (too
much RTTY keydown time!!), so I
took it along and had it repaired by
Kenwood Australia.

As luck would have it , the ceo
tral Coast Amateur Radio Associ
ation was having its annual Field
Day near Sydney. (In the States,
we'd catlthis a Hamfest with deal
er displays, contests, seminars,
and a large flea market.) I was told
this was the largest Ham gather.
ing in Australia ever, with over
1200 in attendance. I attended a
seminar on Packet radio network·
ing which was way over my head,
bull 'm sure interested. Would you
believe I didn 't win the prize for
traveling Ihe farthest even thOugh
I came 8,000 miles!?

I was back home again only
long enough to warm up the rig 10
make sure it was operating prop.
erly before I was off again -to Bu
rundi (9U5) and Rwanda (9X5). No
activity in the for mer but I did
spend a lot of time in the shack of
Jon 9X5AA. He is a CW operator
primarily, so I did my part bygiving
out quite a few hundred SSB con
tacts on 10 and 15 meters.
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continued from p. 63
point 01 anachment for the Hustler
resonator.

Two Out 01 Three Isn't Bad

With that done, it was time lor a
trial. I installed the now 7.5 foot
mast on the mast spring mounted
atop the ball mount. I anached two
lengths of fishing line to the top of
the mast to serve as guys. Then I
installed a resonator spring atop
the mast, followed by a 75 meter
resonator.

No doubt about it, it was a tall
mobile antenna. Would this con
traption resonate on the 75 meter
band with more or less the same
resonator whip length? Would it
make any difference? And third,
would it work on any of the other
bands?

After all the guesstimating I had
done. I must admit that I was
somewhat surprised when I put
some RF into the extended Hus
tler and found the point of mini
mum SWR nearly on the same tre
quency as it was with the standard
Hustler.

Despite that ini tial success. I
had some doubts as to whether
the modification would actually re
suh in any noticeable difference in
signal strength . Transmitting with
constant power into each anten
na. both resonated to the same

frequency, there was a consistent
2 dB advantage for the longer an
tenna at a receiving site :l4 mile
away. I didn't get the 3 dB I had
hoped for, but 2dB sti ll seemed to
be a worthwhile gain.

I then tried the extended mast
with a 40 meter resonator in place
of the 75 meter unit. It also provid
ed a low $WA with only a slight
change in resonator whip length.
Tho gain on 40 m eters with
the longer antenna was again
2 dB . Down came the 40 meter
resonator and up went the one for
20 meters. After shOrtening the
resonator wh ip length approxi
mately 2 inches. the t t-toot an
tenna was ready for action on the
14 MHz band. Gain was again
2dB.

Increased bandwidth was an
additional benefit of the longer an
tenna . While there was minimal
difference between the two anten
nas on 75 meters, on 40 meters
the 2:1 SWR bandwidth increased
from 49 kHz to 75 kHz. On 20 me
ters. it went from 235 kHz to 370
kHz when I changed from the
standard Hustler to the extended
version.

The final question is: Is it worth
it? You have to answer that one.
On many transceivers today, 2
dB is typically no more than

half an 5-unil. Eleven feet of an
tenna is a lot of mobile antenna for
2dB. On the other hand. decibels
have a tendency to add up. and
you should notice a substantial
improvement if you change your
mobile antenna from a standard
Hustler antenna. bumper-mcunt
ec. to the extended vers ion
mounted as high as you dare on
the vehicle . (By my best esti
mates , an extended version
mounted on the bumper would
probably be indistinguishable in
terms of signal strength from the
stock antenna mounted high on
the vehicle.)

Also. by changing the length of
the extension, and hence the pos i
tion of the resonator coil , it may be
possible to squeeze another dB
out of the longer antenna. There is
room to experiment in this regard ,
particularty if you wish to optimize
the antenna for one particular
band.

OW-BASIC Program News

A BASIC program for estimat·
ing antenna gain for VHF/UHF op
eration appeared in this COlumn in
the Apri l 1989 issue. It was written
in GW-BASIC for IBM compat
ibles. Two readers were k ind
enough to send in their versions of
the program, modified for differ·

ent versi ons of BASIC. Chuck
Bates W6JWX provided a version
for the Commodore C-64. Chuck
will copy it to your S-V4 · disk il you
send it in a re-usable mailer along
with a return label and return
postage. His address is Chuck
Bates W6JWX, 1637 Lang Av
enue, West Covina , California
91790. Another version, for the
TRS-80, CoCo 3, was provided by
Lisle Hines K20LA, 11 Meadow
Drive, Homer, New York 13077.
You may obtain a printed copy of
either version of the program by
writ ing me. (Please enclose an
SASE with your request-Ed.)

One final comment on lhe VHF/
UHF program. I received several
leiters regarding the original pro
gram listing. Unfortunately, sever
al errors appeared in the program
after it left my desk. Specifically,
they are:
-The at signs ("@") right aller
the program line numbers in lines
30 and 40 . Replace these two with
a single space.
-The string " I asteris I ." which
appears throughout the program.
Change this string to .. • ".

You may obtain a d isk copy of
the program by sending a 5-V4·
d isk with mailer and return
postage to the address at the be
ginning of this column . •
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LETTERS
From the Hamshack

Japanese licensing Requirements

With half the population of the US, Japan
has more than one million hams, or lour
times as many ham operators. The monthly
issues of the largest Japanese ham maga
zine, CO Ham Radio, is more the size of
a telephone book. Japan's ham clubs
are full of high school students and enthusi
asti c newcome rs . Wh y? We c an find
information on amateur radio licensing in
Japan in Amateur Radio Guide by Kazuo
Niwa JA1AYO.

Japan's Radiotelephone (Fourth Class)
license requires radio knowledge at the
Japanese junior high school physics level ,
plus regulations, and allows 10 Watts cut
put on alt bands except for 30 and 20 meters
and all modes except CW. The Japanese
allow a 10Walt no-code license on most HF
bands on the theory that operation at that
power level wilt not cause harmful interfer
ence in other countries. In 1986, 1,368,083
Japanese held valid ham licenses. 01
these, 1,232,493 held Radiotelephone li
censes. Many hams never upgrade from
Fourth Class.

The Radiotelegraph (Third Class) license
requires a 5 wpm international Morse code
lest, but it has the same pnvneqes as Radio
telephone except that CW is permitted. In
1986, 78,934 people held the Radiotele
graph license.

The Second Class license requires radio
knowledge at the high school physics level,
plus radio regulat ions and a 9 wpm code
test , but allows 100 Watts output on all
bands. Japanese hams holding this license
totaled 45,108.

The First Class license requires a junior
college physics level 01 radio knowledge
plus regu lations, and a 12 wpm code test
(see the ARRL Operating Manual for the
Japanese Morse code) . Only f t ,548 hams
held the First Class license in 1986.

The large Japanese ham popu lation
drives a high occupancy of their 430-440
MHz and 1260-1300 MHz bands . The
Japanese have no 220 or 902 MHz ham
bands. They just have 144-1 46 MHz at 2
meters.

The Japanese situation is so distinc
t ive that it can only give us a few clues about
what no-code licensing might look like
In the US. The US no-code proposals I
have seen are for operation on the VHFI
UHF bands with an examination at about
the level of the Technician or General in
difficulty.

For the sake of a simple licensing struc
ture and the convenience of the volun teer
examiners, I believe the no-eode license
examination should be the technician ex
aminat ion minus the code test . let's give
the no-code licensees some limited access
to 2 meters. Contact with higher class li
censees on 2 meters will socialize them into
good ham citizens and enable them to meet
many other hams. let's welcome them as
full .fledged hams.

David Cowhlg WA1lBP
Alexandria VA

For informat ion on
Heaths complete
line of amateur rad io
products call

) ·HOO·44·HEATH
for your FREE
Heathkit~ catalog.

computer via RS-232
and you're ready to call
a fast -growing nu mber
ofpacke t hams.

111t" IIK-2t Pocket
Packet requires only a
single 12 VDC@40mA
power source or as
litt le as 29mA from an
optional HKA·2t -l .
internally mounted 4.8
von. 120 mAh, NICAD
bat tery.

The Heath* HK
21 Pocket Packet-

$219 95 ("m' l~u r
• Ml prl« )

To order,call
1-800-253-0 570

Best to start with.
Best to star with.

Heath Company
Benton Harbor, MI49022

Gary, you 're right. If hams wno have suc
cessfully overcome school bureaucracies
and been able to get school radio clubs
going will write in, giving details on how fhey
did it, I'll be delighted to gather the material
and publish it . . . Wayne

its credibility to school boards.
Someone with access to writing/printing

faci lities and a known name and access to a
nat ional audience could gather these mate
rials and ideas and package them for mass
use . I know that this sounds like another
dummy who says " you do it, I can't ," but
you are in a position to put this together. A
request in an article or in your edi torial for
info and ideas from existing clubs should
bring ideas and examples. Once put togeth
er, it should not be too expensive to print, so
if you market it just to cover costs, the price
should still be well with in anyone's budget.
I'll bet a lot of ham clubs would buy the
package and that they could find a ham who
would be the faculty advisor.

Wayne, Ifind it hard to believe I'm the first
to suggest this. So why has it not been done
yet? I think it 's a fabulous idea.

Gary R. lahr N6PBA
Mission Viejo CA 92691

itT's.or wire a separate
cable into yo ur mohi le
or base VHF or UHF
rig. Connect your

~ ow receive orIYleave messages
with other local hams
using the 16K Bulletin
Board featured on the
smanesr rxc avai lable
the Heath~ HK-21
Pocket Packet.

TIle BDS operates
under your call with
simple commands
l ike Send or W ri te a
message. Kill a message
and read the File
rnes....ages currently on
the system.And the
HK-2t Pocket Packet is
fully TNC·2 compatible.

Hookup is easy.
Plug in supplied cables
instantly to mosr

I've been reading you r magazine and edt
toners lor about 10 years with interest. Your
ideas about how to get the ham populat ion
growing are very good .1 agree thai we need
radio clubs in the schools, but you and I
both know that printing editorials has start
ed very few clubs in the years that you've
been talking about it .

The biggest help to growth has been that
several clubs have set up a Volunteer Ex
aminer program 10 hold exams before every
meeting. We give about four or l ive exams
each month, but almost every person we
test JOINS OUR CLUB. Without the orga
nized VE program, we wouldn't be giving
exams. The club membership is at its
highest level ever, and growing. The VE
Program gave us a track to run on.

What is needed to get school rad io dubs
going is a comprehensive kit. This would
cover all aspects of form ing and maintain
ing a club: who to contact in the school ,
by-laws, meeting formats, meeting ideas,
speaker sources, gear donation sources,
and success stories. If done well enough ,
and properly marketed, such a kit could
become a national standard , increasing

School Package Idea
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D Xdng, contests, pile
ups, traffic handling.

When you need to command
attention, you will with the
5B·1000 Linear Amplifier from
Heath. And you'll do it for a cost
that no one else can match.

From our recent DX-pedition
to Taiwan, operators easily
controlled pileups with the
SU·l000 and nothing more than
a dipole antenna. This means
that when cond it io ns are tough,
you know you can depend on
your 5B·I000 to lift your signal
above the rest. Whether
you're using a dipole or
stacked rnonoband beams.

Proven output power
We don't play games by

using old rating methods to
make you pay for input
power you don't get at the
antenna. 'What you do get is
1000 wall output of peak

envelope power on s.."B and 850
watts on CW': Even 500 watt
output on RlTY.

O n the chance that someone
might doubt our claims, at
hamfests we demonstrate that
with only 80 to 100 watts of
drive, our sn-lOoo develops
more output than even the
world-famous Heath 5B·220!

Designed for today, the
513-1000 offcrs quiet , compact
tabletop opera tion at rated
output. That's o nly 1.7dB (or
about Vi of an 5-unit ) below

the maximum legal power
limit.

"I built it myself!"
Because you build the

Heathkit 5B·\000 Linear
Amplifier yourself, you not only
enjoy cost savings, you have the
unique opportunity of knowing
your equipment inside and out.

A top quality amplifier, cost
savings, bragging rights, plus
industry-recognized Heathkit
manuals and technical assist
ancc from o ur licensed ham

consultants, should you ever
need it. An offer that's hard
to pass up.

See the 5B·I000 and our
comple te line of amateur
radio products in the 5pring
Heathkit Catalog. Call today
for your frce copy.

1-800-44-HEATH
( 1-800.444-3284 )

Best to stan with.
Best to stay wi tho

Heath Company
Benton Harbor, Michigan 49022

© 19 119 . Ik at h Company
Ht".llhkil " a rqti-.l:.,rnl

lra<kmark oi Ik a l h Comp;ony_
A ...bNdiU)' oiZmilh

EkcIronie5 Cocporalion.
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AVCOM

-

af, mc., PO Box 9577, Canoga
Park CA 91309. (818) 888-4927.
FAX: (818) 888-5112. Telex: 697
4899. ORION HT. Circle Reader
Service Number 202.

AVCOM's spectrum analyzers.
The signal strength meter on

the front panel is large and easy to
read. For dish peaking, the PTR
25 has an audible signal strength
indicator . Other featu res include
an internal AC supply, ccrarotor
and polarizer controls, and fast
recharge capability. For specifica
tions, contact AVCOM . Price,
$1525. AVCOM, 500 Southlake
Boulevard, Richmond VA 23236.
(804) 794-2500. Telex: 701-545.
FAX: (804) 794-8284. Circle
Reader service Number 203.

AVCOM'S ponable test receiv
er, the PTR-25, is a battery operat
ed satellite receiver. lis circuitry is
derived Irom AVCOM's COM-2
and COM-3R satellite receivers.
The buill-in B & W TV offers re
duced power consumption and
longer battery lile than compara
ble color units. A full range 01 out
puts are available for large TV
monitors, video recorders, and
audioamplitiers. AspeciallFsam
pled output is available lor observ
ing the 70 MHz IF signal, including
any terrestrial interference, on

ORION BUSINESS
INTERNATIONAL,INC.
The new Orion OR-2300 anten

na rotator, with worm gear drive, is
rated at 35 square feet. Compact
design allows crank -up and
stacked-tower mounting . The
large control box has easy-to-read
direction indicator with variable
speed.

The OR-2300 accepts mast di
ameters from 131. to 3\1 inches.
Flex-mount clamping corrects for
misaligned masts and absorbs
windfcad . Buill-in thrust-bearing
and double bronze bearing de
creases frictiOn and load transfer
to gear set . Available through
dealers . Suggested retail price,
$895. Orion Business/ntematio~

Number 25 on rour Feedbeck nrc!

NEW PRODUCTS

VideOsmith 's SPECTRUM PROBE
The Spectrum Probe leis you design and repa ir electronic

equipment laster and better. This probe causes a standard scope
to display logarithmic amplitude verucar versus frequency hOri
zontal . The frequency domain presentation, together with a large
visible dynamic range of amplitude, provides a picture of circuit
operation which has only been available with equipment costing
much more, such as a laboratory spectrum analyzer. The labora
tory spectrum analyzer is more flexible, but its input impedance is
usually 50n . This is line tor VHF, but it would heavily load most
circuits.

This Spectrum Probe has an input isolation capacitor of 10 pF.
comparable 10 most scope icw-capactv probes. to minimize
load ing 01 the circu it being probed . An adapter, supplied, allows
you to calibrate and operate in a 5On50 coaxial system. The
scope processes only a video signal. You can observe 100 MHz
carriers through the Spectrum Probe with a 1 MHz scope. Price,
$380. VideOsmith, 1324 Harris Rd., Dresher PA 19025. (215)
643-6340.Circle Reader Service No. 201.

PRODUCT OF THE MONTH

Compiled by Linda Reneau

ELECTRON PROCESSING, INC,

.-,.,. T'" ,,"'............... "'".....-

In the field, the IRON SLEEVE""
lets you put your hot soldering iron
back in your toolkit without having
to wait for it to cool. That's a time
savings of from five to ten minutes
per service call. The IRON
SLEEVE also protects the iron
Irom tip damage.

The IRON SLEEVE is a tube
11 " long and 1.5 " in diameter. It
contains a proprietary heat
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absorbing mass. Most soldering
irons 01 50 Walts or less fit the
IRON SLEEVE. It's held in place
by a hook-loop strap. Prices stan
at $20, with quantity discounts
available . Sales Department,
Electron Processing. Inc., (516)
764-9798. PO Box 708, Medford
NY 11763. Circle Reader Service
Number 207.

VALOR ENTERPRISES,
INC.

Valor Enterprises's Model
PAQM "communications exten
der" mobile VHF antenna pro
vides mini quarter-wave recep
tion. You can easily install this 2
meter unit with the l'M>inch mag
netic mount, 12-foot cable, and
BNC connector, that come with it.

You can modify the unit for co
erancn on 220 or 450 MHz. Price,
$14.45. ValOf Enterprises , Inc.,
185 W. Hamilton Street, West Mil
ton OH 45383. (513) 698-4194.
Circle Reader Service Number
205.
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2 meters 220 440

The only repeaters and controllers
w ith REAL SPEECH!

Create messages just by talking. Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warn ings, c lub news bulletins, and OX
alerts. Create un ique 10 and tail messages, and the
ultimate in a real speech user mailbox - only with a
Mark 4.

D iv i si o n of Kendecom Inc .
23 Elm Park, Groveland, MA 01834 (5081372-3442

No o th e r repeaters or con trollers m atc h
Mark 4 in c a p a b i lity and featu res. T h at 's
w h y Mark 4 is the performance leader al
amateur and co m m e rci a l repeater sites
around the w orld . O n ly Mark 4 g ives you
M essage Mastern,. r eal speech • vo ice
readout o f received s ignal strength,
dev iation , a n d freq uency error • 4
c h a n n e l receiver voting • c lock time
a n n o u ncem e n ts and functi o n control . 7
helic al f ilter receiver . extens ive phone
patch functions . Unlike others, Mark 4
even in c lu d e s power supply and a
handsom e cabinet.

Calt or write for specifications on th e
repeater, controller, and r ec e iver w inners .

TELEX: ' 4 9 3 22 56 KENDECOM
FAX: ' 50 83 73 73 0 4



Ham Doings Around th e World

•

uncete.send OSLand large SAS E to
KD5RZ{NRRSE). 1420 N. Tasker,
Hobbs NM 88240.

ATLANTAGA
JULY 8-9

The Atlanta HamFestival ~ill be at
me new Georgia International Con
vention and Trade Center near the
Atlanta Airport . Free parking, rea
sonable motels. The Atlanta Radio
Club, Inc., PO Box 77171, Atlanta
GA 30357.

MAPLE RIDGE B .C.
JULY 8-9

The Maple Ridge Hamlest will be
at St . PatriCks Ceruer. Prizes, com
mercial d isplays, ftea market, lood,
close to shopping and recreation
center, camper space, no hookups.
Talk-in frequenc ies : 146 .20/ .80 ,
146 .34 / .94 . B ob Ho ught o n
VE7BZH. Box 292, Maple Ridge
B.C. CANADA V2X 7G2.

INDIANAPOLIS IN
JULY 8-9

The 19th annual ARRL Division
Convention and Hamfest will be at
the Marion County Fairg rounds .
New equipment dealers , computer
and software dealers . Elect ronic
fleamarket , techn ical fo ru m s ,
awards, nonham activ ities . Free
hookup and camping. Motels close
by. S6 at gate, children under 12
free. Indoor Ilea market, air-condi
t ioned com mercial bu ilding . Six
large build ings. Indianapolis Hetn
fest Association, PO Box 11776, In
dianapolis IN 46201 . (317) 356
4451 .

GRANO JUNCTION CO
JULY 1

The Western Colorado Amateur
Radio Club, Inc ., will hold its Ham
fest at the Colorado National Guard
alTT"lOtY. Tables, $5; admission. $2.
VE testing. Randy Martens NT'N,
PO 80)( 3422, Grand Junction CO
81502. (303) 242-4205.

WILKES-BARRE PA
JULY 2

The Murg8sARC will hold its ham
fest at the lce-A-Rama Sports Com
plex . Free parking , VE exams. elec
tronic show. prizes. 110 V power,
outdoor f lea market ($3 per space).
admission $3. Indoor table, $9. Talk·
in on 53.61, 53.81,146. 52,146.61 ,
444.825. Mike Benish K3SAE, Bo)(
214, Rd #1, Pittston PA 18643. (717)
338-6863.

HARRISBURG PA
JULY 4

The HarriSburg RAe is having a
Firecracker Hamlest at the Bressler
Picnic Grounds. Ad mission , $3. Tail
gating, $2. Tables , $5 in advance or
$6 at site , Talk- in on 147.30/ .90 or
52f52 . Contact Dave Dormer
KC3MG, (717) 939-4957,

INTERNATIONAL BOUNDARY
JULY 7- 9

The International Ham Fest will be
at Peace Garden, on the mtemeuoo
al boundary 14 miles north 01 Dun
se ith, North Dakota, on Highway
28 1. Camping facil it ies, prim it ive
and modern , flea market, VE exams,
special event station , Saturday night
dance, ham and nonham act ivities .
Contact Tom Will iams WDfATI, 612
$ . 1fth St. , Bismarck NO 58504.
(701)258- 1947.

S. MILWAUKEE WI
JULY 8

The S. Milwaukee ARC will hold its
19t h annual $WAPFEST at t he
American Legion Post #434. Park
ing , p icnic area . free overn ight
camping. Adm iss ion $4 , including a
" happy time" with free beverages.
Prizes , exa ms. Talk-in on 146_580
MHz FM Simplex. The South Milwau
kee Amateur RadiO Club, PO Box
102, South Milwa ukee WI 53172 ·
0102.

CHEYENNEWY
JULY 8-9

The SHY-WY ARC will host the
" Wyoming Hamtest" at the Hiliday
Inn. Dealer exhibits, indoor swap tao
bres . forums, semi nars, and VE ex
ams. Admiss ion , $3 in advance , $4
at door. Talk-in on 146,175/.775 or
146 .22/ .82 . Contact Fred Dumire
N7JPR, PO Box 6262, Cheyenne
WY82003.

BATAVIA NY
JULY9

The 9th annual aerevre Harntest.
sponsored by the Genesee Rad io
Amateurs, will be at the Ale~ander

Firemen's Grounds . Indoor com
mercial exhibits, spacious flea mar
ket, ARRL VEC exams. free camp
ing (electric, $2), breakfast, chicken
BBO. OMIYL programs. Tickets $3
before July 1, $5 at gate . Talk-in on
144 .7 1114 5 .31 and 146 .5 2 .
G.R.AM., PO Box 572, Baravia NY
14020. SASE, please. For tickets ,
wr ite Knufe Ca rlson N20RX, 26
Burke t».. Batavia NY 14020.

LONG ISLAND NY
JULY9

L1MARC AAAL Long Island Ham-

HOBBS NM
JULY 8

KD5RZ will operate the tst Annual
Nat iona l Royal Ranger Specia l

.Event (NRRSE) Irom 1300 to OHIO
UTC, sponsored by the New Mex ico
Dist. Royal Rangers, a you ng boys
Christ ian Scoul ing O rganizal ion
(ages 12-18), Dept. of Assemblies
01 God . All amateur coerators are
invited to help their local Royal
Ranger Outposts. Suggested Ire
quencies: 3 .870 , 7 .250 , 14.250 .
21 .320, and 28.520128.380. For cer-
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fair will be at the New York Institute
of Technology. Tailgating. no reser
vations needed, sellers car space,
$5; general admission, $3 . Nonham
women and children tree . Talk-in on
14 6 ,25/ .85 . Awa rd s . Call Mark
Nadel NK2T, (5 16) 796-2366 or
Hank Wener, (201) 694-1811.

PITTSBURGH PA
JULY9

The North Hills Amateur Radio
Club announces its 4th annual Ham
fest. tl will be held at Ihe NOflhland
Public Library. Free admiss ion, free
dealer and tailgating space , free
parking. VEC testing, ARRL table,
prize drawings. handicap fac ilit ies.
For VEC information, send SASE to
John Rosttnwa ld NM3P, 400
Stevens Drive, Pittsburgh PA 15237.
(4 12) 931-2651 . Prereg istration
suggesled . Fo r Hamfest informa
tion, send SASE to Bob Fttrrey, Jr.,
N3DOK, 9821 Presidential Drive, AI·
lison Park PA 15 f01 . (412) 367
2393.

CATALINA ISLAND CA
JULY9

Amateur rad io station WA60PZ
wilt ope rate from 1500 to 0700 UTC
from Emerald Bay, Catalina Island,
to commemorate the Boy Scouts'
use of this bay since 1925. Frequen
cies: around 28.45 5SB, and the low
er 25 kHz of the 15, 20, and 40 meter
Gen eral phone bands. CW opera
tion will be around 7125 and 21150
kHz. For certificate, sand OSL and
9x12 SASE to Marshall Jacobson.
16441 Gilmore St., Van Nuys CA
91406.

DOWNERS GROVE IL
JULY9

The DuPage ARC will have its
Hamfest-Comp uter Show at t he
American Legion Grounds, Indoor
tables, outdoor Swapper's Row , lree
parking, handicap facilit ies. ARR L
approved, VE license tesling (bring
a copy of your license). Tickets, $2;
$3 at gate. Tables, $10; alter June
10 , $12. Talk-in on 145.25-600 .
Hamfest Chairman, DuPage ARC,
PO Box 7 f , Clarendon Hills IL
60514. Ed(312)985-0527; Jim(3 12)
964-5529: Evereft (3 12) 495-1253.

UNION ME
JULY15

The second annual Union Ham
fest, sponsored by the Maine Ham
fest Association , with beat the Union
Fairgrounds. Packet radiO, technical
programs, paved sales and tailgat
ing area . meetings fo r nets and
clubs, and exams, Camping, break
fast, supper. Admission, $2. Tallq at
ing and non-reserved sales space,
$1. Talk-in on 146.22/ .82 and
146.281.88. Maud N1EBC or John
PetersonN'CBA, Box 601, Augusta
ME 04330. (207) 445-29n.

AUGUSTANJ
JULY16

The Sussex County ARC will
spo nsor SCARC '89 at the Sussex
County Fairgrounds. Reg istration,
$3 . Ind oor tables, $7 . Ta i lgate

space, $5. Free pal1ling . Don Stickle
K20X. Weldon Rd., RD 4, Lake H0
patcong NJ 07849. (201) 663-06n.

WASHINGTON MO
JULY 16

The Zero-Beaters ARC will hold its
27th annual Hamlest at Bernie H.
Hillerman Park at Ihe Washington
Fairgrounds. Flea market ($2 pe r
space), FCC exams (bring photo
copy and original license), seminars.
dealer d isplays, nonham displays.
Admission and pal1ling Iree. Talk-in
on 147,84' .24 and 146.52 simplex.
AI Lanwermeyer WB0QB$, 909 No
ra St., Washington M0 63090. (314)
239-2072.

WOODLAND PARK CO
JULY 22-23

The Mountain Amateur Rad io
Club will hold its Annual SwapfesU
Campoul in Ihe Pike Nat iona t
Forest. Free parking, dealers, swap
'n shop, get-togethers . Advance
reservations required for overnight
camping. Sellers and overnig ht
campers , $5 per space per day.
Talk-in on MARC repeaters 145.16
and 448 .65 . MARC, Box 1016,
Woodland Park CO 80866. Joe
Tafoya NOCMD, (719) 687-3641.

GLENWOOD SPRINGS CO
JULY 29

The Ski Country Amateur Radio
Club Hamfest will be at the Colorado
Mountain College Community Edu
cation Center. Swap tables, VE ex 
ams, free admission. SCARC, PO
Box 302, Carbondale CO 81623.
(303) 945-9342.

ISHPEMING MI
JULY 29-30

The Hiawatha ARA will sponsor
their Upper Peninsula Ham Fest this
year at the Marquette Lake View
Arena. Large indoor display area,
prizes, plenty Of parking. GttOrge
Uuro N8HVT, Secretary, Hiawatha
Amateur Radio AssociatiOn, Rt. 2,
'00 North Da isy, Ishpeming MI
49849.

SALTlMORE MD
JULY 30

The BRATS Mary land Hamlest
will be at the State Fairgrounds in
Timonium this year. a-toot tables are
$35 each or 3 for $100, in the Main
Exhibit Hall. Fleamal1letlables, $20
each. Tailgating space, $5 per veh"
ere. AdmissiOn, $5 per adult, chil·
oren under 121ree. Free VE exams.
Talk-in on 146.16/.76, 147.631.03,
146.52. BRATS, PO Box59 15, Balti·
more MD21208.

PEOTONEIL
JULY 30

Hamfesters Rad io Club an
nounces its 551h annual namtest at
the Will County Fairgrounds. Air
conditiOned dealer displays, large
outdoor Ilea market, FCC exams.
Talk-in frequencies are 146.52 sim
plex and 146 .761.1 6 CFMC repeater.
Don Burch N9DWI, 8438 5 . KOlin Av·
eaue, Chicago IL 60852. (312) 582
9n6.
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Choice Selection.
Now you can have it all!~ all the qualities )OU'~ come to depend on in
our programmable cress tone equipment Astonishing Accurac}t Instant
~ UnequaIOO Retiability. and add full spectrum tone~
>roJti.tone """"'ility .ithout diodes. a repro0"aJTIITlale memory... 1lS our new
harvest ofCTCSS tone equipment

The choice is yours! If standard CTCSS ErA tones do not
suit )OUT taste, select any 32 tones of)OUr liking from 15.0Hz to
255.0Hz. And if "," chanlle "'"' mind. no problem; the mem
ory can be~ in)UUr shop y,ith our HHP-I programmer;
or at our factory for free. 'lOur working tone is accessed by a
simple DIP switch. so tbees no tiJssing with counters or other

""-Cell today toll-tree and find out more about this fresh new flexi.
bility in tone signalling, and don't forget to ask about muIti-tone
switching without cumbersome diode networks or binary switches.

IlS all brought to market by the people who introduce the fresh.
est ideas in tone ~linll. and ri coerse our customary same day
_ and ore sear warrantyapoIy

TS-32PCTCSSESCOIJEH·Ou:oDEH Basedonthetereprcen
TS-32, the industJy starxIard br 0YeI" a decade Thel'S-32P~ )'OU

theadded~cLacustom, ~memory base.A low price
of 557.95 makes it an eeen sweeter deal.

SS·32P to:NCODER Based on the equally popular
SS-32 encoder. Available for cress, or audible burst
tones up to655(lOHz. Price is $28.95.

SS.J2SMP SUB·MISIATL:RE ENCODER Our
smallest encoder for handhekI applications. Now )OlI

can s.ili<iy that customer that needs to access ITIJb.
pie repeatersites'A'ith a radio that has precious little
space inside. At 527.95, the price is small too.

HIIP.I HA."DHELD PROGRA.'1MER ror
pn:~ming the 32 memory locations in any of
our newprogrammable products, includins! our
SD-lOClO Tho-'Ibne Sequential decoder. The
HHP-l is battery operated for fiekl use. and
will program ANY 32 tones from 15.0 to
6550.0Hz in .1Hz. increments. Price is
S199.95. vAA

... !DO

______ COMMUNICATIONS SPECIALISTS, INC.--.Jf_ 426 West Thft Avenue · Orange, CA 92665-4296
__ Local (714) 998-3021 . FAX (714) 974-3420 • Entire U.S.A.1~-O547
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Never Say Die con'inued from page 53

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 subsc ription (or extension) to 73 . Entries not in envelopes
cannot be accepted.
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Mailing

The same Macintosh that does
the finished pages for you can
print out the self-sticking mailing
labels. Try to remember to leave a
spot for the label on the cover of
the newsletter. If you forget the
first month I guarantee you'll re
member it from then on .

Fo r postage you c an save
money by getting a permit and
printing the permit number on the
newsletter. Check with your post
master for details. II beats the

If he doesn't, you 're looking at a
higher cost when he has to clean
the black ink off the rollers, re-ink
them with red and run the paper
through the press a second time.

Most printers have offset press
es that will handl e 11 ~ x 17"
sheets. This will allow you 10 print
eight pages on one sheet of paper
if you make your page size 5112 · x
8", which is pretty standard. II's
easier to see on the Mac than 8'12 ·
x 11 · , too. Thus, two press sheets
will give you a te-pace newsletter,
allowing about eight pages for ads
($80). The printer should be able
to fold and trim tne pages for you
in eight-page sections, making it
simple to insert one in the other
and zap in a staple to hold them
together.

Printing prices vary somewhat
so if you start a club newsletter
please let me know your total
costs per issue so I can pass along
the information to help other
clubs. I'm interested, too, in see
ing your balance sheet for the pro
ject , showing income from ads
and all of your expenses. Only in
communist countries is there any
problem with making a profit, SO

make il make money for the club if
you can.

Reviews

We are lOOk ing for readers
who'd like to help out at home.
You can let us know how you like
any new piece 0 1 equipment you
buy. With all Ihe great new stuff
coming out, you 'd expect a ftood
01 reviews . By this printing , some
of you will have already some
months ' operating experience
with the new ICOM 725 and 765
HF rigs, or Yaesu 's new 1020 HF
rig-why not tell us aboulthem? If
feedback is any ind ication, the
readers are clamoring to know
about them. No. we're not inter
ested as much in a laboratory re
port as we are in a ham shack/op
erator's report.

When I'm thinking of buying
something new, which is most 01

the time-a lot of thinking, not so
much buying-I want to know
what others who 've bought it have
found. Is it easy to use? Is it fun?
Does it do everythi ng the ads say?
What do I need to go with it? I want
to know how it was for you and
how you think I'll like it.

Wouldn't you rather know how
other average hams make out
with new gear than read a scientif
ic lab report? On a transceiver,
how useful are the memory chan
nels? How easy is it to change
bands? What kind 01 signal re
ports does it bring? Will it control
my amplifier all okay? What prob
lems may I run into?

Let's say you've finally made
the big move and bought a packet
unit. What happened? How has it
woriled cut for you? Are you hap
py with it or do you wish you'd
bought another? How was your
first packet OSO? Are you having
fun? Would you recommend we
all give it a try? Any helpful ideas
to make our packet experience
more fun?

I'm not going to be satisfied un
til I 'm able to publish reports from
users on every new piece 01 ham
gear, from the largest to the
smallest. I want to be able to look
back in 73 and find oul enough
about anything I'm interested in to
make a buy/no-buy decision. III

some teachers or even school offi
cials-and it's just a step from
there to getting kids interested.

II your club does get a newslet
ter going I'd appreciate being on
the mailing list . And if it does as
wen for your club as newsletters
are doing for others, I'd like a note
from you I can publish in 73. It just
might get more clubs off dead
center. Sometimes it takes a lot to
stir up ham clubs which are in the
hand s 01 old timers.

heck out 01 licking rolls of stamps.

Be Conservative

The Mac is capable of doing all
sorts of amazing things so you 're
going to have your hands full
keeping the editor from showing
off a hundred different fonts in
each issue. Be firm . . . make him
stick to the same type fonts all
through the newsletter and not go
bereerx with Old English, German
Script and so on.

Macs make it easy to repeat art
work , so your club arti st can come
up with some cute drawings that
yo u can p ut here and there ,
changi ng sizes as you wi sh. A
friend of mine who was into com
puters earty on had a thing about
dragons (he still does), so he em
bellished his newsletter (People's
Computer Company) with all sorts
01 dragons-and that was before
the Macintosh.

The typesett ing programs han
dle H & J (hyphenating and justifi
catiOn), so don't go avant-garde
with ragged right copy: irs too
hard to read. Also, t highly recom
mend the use of a seril style of
type for body copy, and sans-serif
for titles. You don't know what a
serif is? TSk, look it up.

A good newsreuer will keep
your c lub growing and act ive .
There's nothing better to make
sure members don' t miss a meet
ing, and to get local hams to break
down and join the club. If your club
is giv ing Novi ce cl asses t he
newsletter is a great place to run
pictures of the prospective hams
and to reward them when they
make il. Can you get the newslet
ler posted on the bulletin board in
yo ur local grad e and h ig h
schools? Have you forgotten 10
send a copy to your local newspa
per editor and rad io station?

II your club is on the ball and
working hand in hand with local
service groups such as the Lions,
Kiwanis, Elks , Masons, and so on,
you can run artictes on your club
support activities in your newslet
ter and see that extra copies are
sent 10 the service club to be dis
tributed at thei r next meeling.

These service clubs often do
community work where comment
c at ions is helpful. It may be
cleanups , walking fo r dollars,
marathons, auctions, car rallies
whatever it is, your club should be
able to help with communicatiOns.
If you have anyone in your club
who is goOO at speaking, have him
address these service clubs and
explain the value of amateur radio
to the community and 10 the coun
try. With any luck you'll run across

PETER O. RUSSEllK1MJPORR'S ISLAND, MAINE

able to gel some nice testimoni
als. At $10a page it isn't like it's a
major advertisi ng investment.

Run your advertising depart
ment professionally. It's okay to
press members into service as ad
sales representat ives. Hand out
the assignments at meetings. Be
sure you get an okay for the ad
from the advertiser before you run
it. You're probably going to have
to set the type yourself. If there's a
photo you can charge the adver
tiser for the cost al tha halftone,
but not for the typesetting. Be sure
eve ry advertiser has okayed his
ad and knows it is going to run.
They can get awfully mad if you
run an ad without permission one
month and then bill them for it.
Thai 's one way to lose a cus
tomer, and his friends.

Another source of income is
f rom small ads by club members
wi th used ham gear (or anything
else) for sale , or wan ted.

Printing

If you have a small ctub and only
need a hundred copies you might
make a deal with someone in the
cl ub with a photocopier to buy the
paper and run oil the pages that
way. All you have 10 do is come up
with the copy-ready pages with
the computer. This, alas , will lim it
your use of photos severely. Pho
tocopiers make mud of pictures,
so you 'll want 10 depend on line
drawings. If you have an artist
or cartoo nist in the club you 're
all set.

I! COSIS a bit more, but with
quick-printers everywhere , not
much more, if you go photo offset.
Then you 'll be in great shape to
include pictures . For a little extra
you can even go to two colors-if
your printer has a two-color press.



For that new Machine-Spectrum now makes
3 lines of Repeaters-the world fa mous
Deluxe SCR1000A, the Low Cost line of
SCR77s , a nd the New State of the Art
SCR7000X with 'bu il t -in' Microprocessor
Controller .

Here are Just a few of the Standard
Features of the SCR7000X:

INQUIRE ABOUT-
. Our Drawing for a FREE SCR77 Repeater e, for all

customers who order a SCR7000X before 9 /29189!
(·Or eq uiva lent value of other Spectrum equipment.)

• Special Trade-I n Offer for owners of existing (eperat
Ing) Spectrum Repeaters or RF Sub-Assemblles
toward a new SCR7000X.

We 've got the greatest
design/performance
"Know-how"- 15 years
in the business-with
constant advancements in
our Repeaters & Link Units!

• Fully UH' PrOlr.....ma~

• Dl,Ital Readout of rnany lmportllnt opentln, Pllf'amet....

• VcHc. or CW Readout 0' Met... Function• • ID. hU M .

• Man, " bUilt In " Contra' Funetlon•

• 12 Auxiliary Functions

. Aut opa tChJReve, . e Pateh, 200 A"tadl.1 Number•.

• Court••, Tone & Antl· 'Kerch unk'

. AIl Funetlon. Remotely or Lac..lIy Controllable via DTMf or II
ComputerfTennlnal

. COmpute r mIIy be InterfKed v~ the RS-232 J-ck. or via your
Packet THC•

• Control via Repu t er Receiver. U nk Recefver or Phone Une•

• Flne st RF PerfMmanee In t h.'ndustryl

. 3 0 - 7 5 Watt Transmitter.

All Spectrum Repeaters are eveuecre with Sharp Rf filters 01
Preselectors. CTCSS. tOQ-t50W Power Amps. DupleKers ,
ceeroets. etc.

SPECTRUM COMMUNICATIONS CORP.

1055 W. Germantown Pk, 57' Norristown, PA 19403· (215) 631-1710' TELEX: 846-21 1
FAX: (215) 631-5017 cmcu:IUOIUIUOEItSf:IMCECARD

For the Latest in Repeater Technology
Go with the Leader-

SCR7000X

Shown in optional 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.
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Number 29 on your Feedback u rd

DEALER DIRECTORY
CALIFORNIA MISSOURI NORT H CAROLINA

Burbank
Free QSL Cards on orders over SIOO!! Discount
prices on all amateur produ<.:U . Open 7 days a week.
Call our Bulletin Board. '\·n:CH F:1,EClllOS
ICS. IOJJ lIolI,,,ood Wa, . Burbank CA 91505:
(SUI) 845-9203, 18 18) 8046-2298 FAX. (8 18) s.w.
67.$6 ~lodm1IB8S .

51. Louls
Hard to find pans , surplus electronics. standard line
items. Hams, hobbyists , indu...rial professionals
from nuts & bohs 10 laser diodes. . .Ekctronically
speaking . Gateway' s goI it~ M-F 9-$:30 Sal. 9-5.
GATEW"" ELECfRO:"iICS. 8123 Page- Bhd.,
St . Lours MO (..J130; (314) 427-41116.

Greensborc
9a.m . 10 7p.m. Closed Monday. lCOM 011 1' special
ty-Sales & Service. F &1'01 F.I.F:CTROSICS. 3520
Rocklnlthltm Road, GI'ftWiboro:'lie 27407; ' 9(9)

299-3-07.

OHIO

Trevose
AUlhorired factory sales and service. KENWOOD,
[COM, YAESU, featuring AMERITRON , B&W.
MFJ , HYG AIN, KLM , CUS HC RAFT , H US
TLER , KANTRO NICS. AEA , VI BRO PLEX ,
HElL, CALLBOOK, ARRl Publicauons, and
much more . HAMTRO;o.;I CS . I~C •• 4033
Bro..-tl.~,;lIe Road, Trevose PA 19047; (215) 357
1400. FAX 12I51 J55-S95ll . Sales Order 1-300
426-28l1I.

Soulh",ea 1t0000OrJ
Full l ine of Equ ipment and Accessories, in
hou se serv ice . Texa s II Ten Tee Dealer !
~tISSIO:-i C O M M VS IC AT IO S S, 11903
Alid-elodine. Suite 500, Houston TX 77082;
(713) 879-7764.

TEXAS

Dllllll.~

In Dall as s ince 1960. We Ieature Kenwood ,
ICOM. Yacsu , AEA , Bunernut . Rohn, amateur
publicalions , and a full line of eccessores. FlIC10ry
aulhorized Kenwood servee c eeie-, ELF.CfROS.
IC CF.:vrER, I~C .• 2809 R.- M e.• DaIIM TX
75281; (21-1' 969-1936.

Columbus
Cent ra l Ohio' s full- line authorized deale r fnr
Kenwood , [CO M, Yaesu . Ten -Tee , Info-Tech,
Japan Radio , AEA, Cushcraft. Hustler, and BUl
remur. New and used equipment on display and
operational in our 4O:Xl sq .It. store. Large SWL
de partment , too. VlIIlVERSAL AMATEUR
RADIO, 1280 Aida Drive. Re)noIdsbu.rg (CoIum·
bus) OH 4J068; (614) 866-1267.

PENNSYLVANIA

H_~

Hard 10 find parts , surplus electronics. standard line
items. Hams. hobbyiSis. industrial professionals-c
from nuts & bolts to laser d iodes.. .Elect ronically
spea ki ng, G a te way -s got i t ! M -F 9 -5 :3 0
Sat, 9- 5 .GATEWAY ELECTRONICS, 9890
Westpll rk nerve, H ouslon TX 77063; (713)
978-6575.

Manhattan
Manllallan' s la rgest and only ham and two-way
Radio Store. FUluring MOTOROLA, ICOM .
KENWOOD. YAESU. AEA . SONY. UNIDEN.
ICIC . Full stock of radios and lCC'ICSSOries. Open 7 days
M- F, 9-6:30 pm; Sat & Sun, 10-5 pm_ We ship
worldwide , BARRY ELF: CTROS ICS. 512
Broad",." ;o.;e'" \ 'or k ;o.;y 10012; (2121925-7000.
FAX (212) 925-7001.

Jamesto..n
Western New York' s finest anu.teur radio dealer
featuring ICOM - Lanen-A EA- Hamlronics
Astron . New and used gear . 8 am 10 5:30, Sat. and
Sun. by . ppo inlment. VHF CO!\-l !\-lUNICA ·
TIO;o.;S, 280 Tiffan,· A" e., Jamesto",n ;o.;y 14701,
(716) 664-6345. Circle Reade r Service numher 129
for more information.

NEW YORK

NEW HAMPSHIRE

NEW J ERSEY

L)ndhul"'it
A full service Ham JUdio Store! Discou nt tolles
and serviceon most nu.jor brand!.. Monday to Friday
12:00am to 7:00pm, Salurday IO:OOam to 4:00pm
'-' mile soulh of Rt .3 . ABARIS SYSTE~IS.

227 Slupesant An-nue, l.) ndhurst :'<lJ 01071;
(201) 391_7887.

Derr')'
Serv ing the ham community with new and used
equipment. We stock and service most major lines:
AEA . ASlron. B&W, Cushcraft. Eecomm . Hy
Gain . Hustler, ICOM , Kenwood. KLM , Larsen.
Mirage, Mosky; bools , rotors , cable and connec
tors . Busineu hours Mon .-Sat . 10-5, Thursday
10-7 . Cl osed Sun ./Holidays . RI V E~D t: I_L

ELECTRO;o.;f(.'S. 8 LondonderT}' Road, OeM'}'

;0.;" 0.'038; (6031434-5371.

COLORAllO

DELAWARE

IDAHO

KANSAS

;o.;ew Ca-I le
FlIC101j' aUl horired dealer! Yat";U, lCOM, Ten-Tee ,
KDK, Kenwood , AEA , K.anlronics , gamec. Full
line of acres..ories. 1'0 !'ale~ la.\ in Delaware . One
mile off 1-95. DEI _A WARt; A.\tATEUR see
PI.\', 71 Melldow RO.Ild . ;o.;ew Ca~lIe In ; 19720;
/J02) 328-1728.

Iktn'er
Hard to fi nd parts. surplui e lectronics. starllUrd hne
items. Hams, hobbyisls . induMrial professioaels-e
from mns & bolts to laser diodes ... Electromcally
~peaking, Gateway 's got il~ M·F 9-5:30 Sat. 9-5 .
GATt;\\'AY M.H.."RO:'llICS, 5115 N. Federal
Bl,·d. #32, Denver CO 80221; /.103) 458-~ .

rnsc""
Ross WB7BYZ has the lar~ stock of amateur
gear in lhe Inlermounlain WCl>I and the besI prices.
C all me fo r all your ham need s. ROSS DIS
TRIRUTI~G. 78 S. Stille, Pre\. ton ID 83263;
(2081esr-coc.

Wellin~l"n

We have it' ASTROS . BUTTERNUT. EI"COMM .
REATHKIT, GORDQS WEST , KA~IROr-;ICS .

LASER COMPUTERS. MFJ . RADIO SHACK.
TES·TEC. VALOR ANTEI"NAS & more . Small
to... n serv ice .... itb d iOKount prices. DA~D\'S,

124 So. Washin~lon , Wellinlton, KS. 67152,
(316) 326-6.114.

San rtK,to
Hard to find parts, surplus elect ronics, standard line
items. Hams, hobbyists , industrial professionals
from nuts & bolls to laser diodes ... Electronically
speaking. Gateway's gOI ill M-F 9-5:30 Sal. 9 ·5.
GATEWAY ELECTRONICS, 9222 Chl"ill~ake

Dri~ e, San Diq:o C A 92123; (619) 279-6802.

1 '

DEALERS
Your company name and message can conta in up to 25 words for as lill ie as $300 yearly (prepaid) , or $ 175 for six months (prepaid). No
mention o f mail-order business permitted . Directory text and payment must reach us 60 days in advance of publ icat ion . For example.
advertising for the April ' 89 issue must be in our hand s by February Ist . Mail to 73 AmareUT Radio. Rebecca Niemela, Box 278, Forest
Road . Hancock. NH 03449 .
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Pearls of Tech Wisdom

Cheap Tube Heatshrinking
Heal guns sold for use with heatshrink tub

ing are quite expensive, costing $100 or more.
Other methods, such as hair d ryers, electric
healers , propane torches. and soldering
irons, have their disadvantages and may even
be dangerous. However, there is an inexpen
sive solution .

Heal gun paint strippers under such brands
as Wagner, Black & Decker, and Craftsman
have become quite popular in the lasl year or
two. I bought one 01 these heal guns. but I
have yet to remove any paint! II works perfect
Iy for heatshrink tubing. It heals up quickly,
and you can easity control the amount 01 heal
by controlling the d istance of the gun from the
tubing.

These paint stripper guns typically cost
$20-30 . One brand sold for $15 after rebate.
What a bargain!

W.C. Cloninger, Jr. K30F

Fix tor TS-430 Blank Out
Did you ever wonder why the receiver

blanks out below 150 kHz on the Kenwood
T$-430$? I neveu $0, since I love to expert
ment on my own TS-430S, I wen t about the
task to find oU1 why. It seems that the VCO
signal was being switched off by ICl via 016
on the PLL Unit (X50-1910-00).

To remedy this, cut R52 (47k !II Walt resis
tor) located next to Plug 4. I did not measure

Your Bulletin Board

We are happy to provide Ham Help listings
free, on a space available basis. Please type
or neatly print your request on a full-sized
sheet of paper. Use upper and lower case
letters- not al/ capitals. Be sure to print num
bers carefully. A "t " and " I "; " 7" and " T" or
" I" and other numbers and letters can be
easify misread when they are not printed
clearly. " U" and " V" can also be confused.
Thank you for your cooperation .

Atter about forty years, I sold my SX-88, and
uncovered a considerable interest in the histo
ry of this old receiver. Now, much as car en
thusiasts have done with cars, I am attemptmq
to locate as many past and present owners as
possible of these old receivers. Anyone inter
ested is invited to write.

Also, I have an AZDEN 4000 2 meter rig
which needs service, and I can' t lind out
where to send it. Is this outfit still in business?

And finally, I'd like to know if anyone han
dles parts for the old Hallicratters.

Bob Forman W9RJH
Monmouth IL 61462-Q068

Looking for info to convert the Swan Mark 1
from 3-3OOZ to 3-500Z lube finals.

Kuby Kubichek
19254 Tranbarger 51.

Rowland His. CA 91748

the sens itivity below 150 kHz, but I was able to
receive the Russian woodpecker at 100 kHz at
S-5 on my S-meter. Not bad lor a rece iver not
designed to go down that low. (Reprinted from
Intemational Radio and Computers, Inc., the
IRI Kenwood Newsletter, November1Oecem
eer 1988, Issue 90.)

Craig Fay N7ETV
Las Vegas NV

Better AM on R7000
This simple procedure will narrow the AM

selectivi ty from the factory AM filler preset of
± 3.0 kHz at -6 dB. See page 33 of the Own.
er's Manual for a top view of the RFflF units.

Remove the receiver 's complete top cover.
Be careful 01 the speaker leads which are
plugged into the unit. Locate J8 in the IF units.
Carefully lift the shorting connector straight up
from the factory preset WICE position and press
it down firmly into the NAR position. Replace
the top cover and enjoy the receiver's im
proved AM selectivity. (Reprinted from Inter
national Radio Inc., ICOM' Newsletter, April
1988, Issue 84 .)

Rene Borde
Monitoring Times

220 AMPTVI
Those whO have a Ramsey Electronics PA

20 220 MHz power amplifier (2W in-lOW OU1)
may have noticed extensive TVI on channels
11 and 13. The lix is 10 replace the PIN diode
at the transceiver input end of the receive
pre amp with a MPN 3401 or similar unit with
higher isolation than the original. Problem
solved . (Reprinted from NCARCCommunica
tor, Vol. 5, Issue 7.)

Bill K1LNJ
KB8CI pass

Having buill the G4ZU (Dick Bird) Super
Mimi Beam, I'm interested in results others
have had .

A. Kohler WIJHC
842 5th S,E,

Mason City IA 50401

I will pay copying and postage costs lor
operating manual and schematic, but operat
ing manual primarily for MULT-TECH
MODEM model MT212A.

George L. Coleman KAIZIP
600 South 27th Street #103

Omaha NE 68105

Does anyone have a schematic on a TELCO
COUNTER 40, a 40 MHz frequency counter,
Model CT-40 , MFG. TELCO PROD. CORP.
GLEN COVE NY? Th e co rporation is no
longer in business. I will pay copy cost.

L.F, Boeckerman
4248 Barth Ln

Kettering OH 45429

Needed: powe r transformer for an old
Heathkit H().1 0 Monitor Scope . Thanks.

John R. Somers KC3YB
93-25 Beechwood Place

Crisfield MD 21817

I'm looking for the schematic for the RCA
14T302 CB to convert to 10 meters. Will pay
reasonable copying and shipping costs.

Chris Cina11l KA3UGA
819 Stella Ave.

CroydonPA 19020

1
Yes. please send inter-

Im arion on you r line of amateur

1 antennas to: I
1

_. I
1 AO~ESS I
I 1= ~n "'
I
(jIll~B)

1
I J
I I

One Newtronics Place

1 Mineral Wells. Tell8s 76Of!i7 I
1-

(817) 325-1386
_I- ------- -CIAeU 269 ON AE4DEA "AVICE CUO
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LIST

$473.95
SPECIAL
IC·12AT

3919 Sepulveda Blvd.
Culver City , CA 90230

213·390·8003
ClACl.E 272 Of! READER SERVICECARD

SPECIAL
FT-3'1 RM 220 FM Mobile $439.95 $259.95

IT·]61 GX<>-n. C"ll x........
FT·757G ~ II a.n. Cvg ~c....
FT·N 7 G~ G.n . C....' ~c .....
FL·7000 15m-leQmAMP
FT·212RH NEW2m4Sw
FT·712'WO roan 3Sw
FT-29OR ....__

FT-23 FVTT ...... HT
IT.l'36R. AI _

FT.... TO 2InI7Ocm tIT

S1'ECIAl
TM-3530A FM 220 MH.z 25w 519.95 C.IIS
T....321ACoo'n9k1 25wliloblle 469.95 C.IIS
TH-315A FUMFeature-<! 2.5w HT 419.95 C. 11 S

tf IIICOMI

jC.781 _DMu•• Hf R'll
lC-16S G.... C-.g XCVI'
lC-73S een. C.... ~"."

IC·751AG.n, C"V~cyr

lC-R7000 2!>-1300 MHz RCYI'
IC-fll1 A l(XHHz·30 MHzRcw
IC-228AIH f lol _ 25wl4~

C28AJH FIoI_ 25w145w
IC-2GAT2rnl.. HT
!C-9OO$oo;~_

ccssr
IC-2SAT2M
IC~FIol_25w

1C~"'T_$w HT

lC-36A 25.. Ft,l ~cvr
IC·WT 2rnf7Ocm HT

RZ·1 W__

T5-lI4OS/ATa.n. C"Il XCVI'
T5--14OSI...T <>-n. C.g ~cv,

T5 · 1405 a.n. Cvg ~c.r

n.t·5.5A,T 2m_70em ' ,2 GH.
T5-19O'" 2'm-1Ocm UGHz
T$-71 1" Moo)f sa. 2Sw
1"R-7!i',. .....,._2Sw
TM-231A2m4S.
JK.21~2mHT_.""

~T §or Poet<.!HT NEW
TM-nIA 2nv?V<7n FIol_
n.l-711,A 2mfl'Ot;m _

tH-75A 2InI7Ocm HT
~31A CompI<:1 FM 35.
TH.... 5AT 5.. Pod",. HT 220 MHz

KENWOOD

73

OlALER
H'IQ<J I ~ llS 11'<VITr o

Call _

Prov./State PC/ZIP _

GET YOUR BEARINGS STRAIG~H~T:m

MEMBERSHIP APPLICATION
Name
Street
Oity _

$25 in U.S. $36 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submltllng
proof 01 age. may request the special dues rate 01$20 In the US $28 elsewhere, in (US lunds)
Persons age 17 and younger may qualify lor spec.al rates. w rite tor applICation

For postal purposes. "Itv percent of dues is allocated to OST. the balance lor membershlp.

Chargeto OVISA 0 Mastercard OAMEX OOlSCoYel' EKplres _

Card Number Slgnalure _

The American Radio Relay league
225 Main 51. Newington, CT. 06111 USA

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

BENEFITS FOR YOU
aST. aSL Bureau, Awards, Low Cost Insurance, Operating Aids,

Government Liaison and More-Much More!

JlI last! '" rTl<Ip dedko!lted to the radio IJIrTldteUf . Announcing the Azimuth-Equidistant .....;,11 m /lp from
n the Great Circle M/lp Co.

An azimuth map provides informat ion about heading end range to any place on Earth. No longer will
you have to guess at which way to aim you r beam antenna for th,,! rare DX.

Each map is specially dra wn with your station at the exact center. The rest of the world is spread out
around you. To use the map. simply find the target slat ion and reed the compass heading from Ihe border
of the map, To f'nd the range, count the number of ring5 from II'Ie cent"!•• Each ring is speced 1000 miles
apart . Voila' You now know the true heading and range to the target station.

"The maps. are custom drawn "'ilh computer accuracy lor your location and are personaliled with your
station's call sign ", thoe lower light . EAch rTl<Ip ~sures 35-K23- . is brightly~. and is printed on
high quality poster $lock making it sultab~ for framing.

To order. send $39 t hoed< or~y order and yOUf $Iation's call sign and Iocalion (if you live in a large
cily. ste te which side of lown) to ' If tr. rn If'

\)n:a~ '" orc\~ ItH~px..o.

P, O. Box 69 140 1 • San Anto nio , TX 78269
CIRCll 348 ON READER S ERVICE CARD
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aaner 'N' Buy advert iSing must pertain to ham radIO products or services.

I C Incl ividu.1(noncomm&fcl. I) _...• . _ SO<" per woro I
C Commerel., _• • • . .. . . . . . . . . . • . . . S1.50 pel'" woro

I Prepayment required. Counr only rhe words in the text. Your address is I
free. 73 cannot verily advertising claims and cannot be held responsible

I for Claims made by the advertiser. Liability will be limited to making any I
necessary ccerecteos in the ne xt available issue. Please print clearly or

I type (double-spaced). I

I I

I I

I I
I I
I No discounts or commissions are ava ilable. Copy must be received in I

Hancock by the firs t 01 the second month preceding the C()V9r date. Make
I checks payable to 73 Magazineand send lo: Rebecca Niemela. Barter 'N' I

Buy , 8ol278, Forest Ra.d, H.neock, NH 03449.L .J

SSSS$ SUPER SAVINGS SSSSS WANTED, MILITARY SURPLUS
on electronic parts, components, R.F, HARRIS CORP,. MODEL RF
supplies, and computer acces- 280 TRANSCEIVER, RF 281 AN-
scnes. send one dollar lor 1-year TENNA COUPLER, RF 280 MOO-
subscription to Ollr 4O-page cata- ULE BOARDS, URC-94 TRANS-
logs and their supplements . Get CEIVER, ALSO NEED ARC-164,
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BARTER

aSLs TO ORDER. Variety of
styles, colors, card stock. W4BPD
oso, PO Drawer OX, Cordova
SC 29039. BNB250

THE DX'ERS MAGAZINE Up-Io
date . info rmative, interes t ing.
Compiled and ed ited by Gus
Browning W4BPD, exe c Honor
Roll Certifica te 2-4. Send for free
sample and subscription informa
tion today. PO Drawer OX, Cor
dova SC 29039. BNB261

aSL CARDS. look good with top
quality prin ting. Choose standard
designs or fu lly customized cards.
Better cards mean more returns to
you . Free brochure, samples.
Stamps appreciated . Chester
aSLs. Dept A, 310 Commercial,
Emporia KS 66801. BNB434

SUPERFAST MORSE CODE SU
PEREASY. Subliminal cassette .
$10. LEARN MORSE CODE IN 1
HOUR. Amazing new supereasy
technique. $10. Both $17. Money
back guarantee. Free ca ta log:
SASE. Bahr, Dept 73-72535 Mari
ena, Palmbay FL 32905. BNB531

SB·220/221 OWNERS: 17 de
tailed mods which include 160-6
meter o p e r a t io n, a SK,
+ enhanced p.s. 50% rebate lor
new mods submined! 9 pages 01
3-5OOZ tech info. $11 postpaid .
Inl o . SASE. BOB KOZLAREK
WA2SaQ, 69 Memor ial Place ,
Elmwood Park NJ 07407.

BNB581

ELECTRONIC KITS & ASSEM·
BLIES. For our latest catalog.
SASE (45C) to : A&A Engineering,
252 1 W. LaPalma, #K, Anaheim
CA 92801 . BNB624

COMMUNICATIONS BATTER
iES: HT-CLONE-PACKSI ICOM:

Numbltf" 32 on your Feed~ke-n:t

'N' BUY

BP·3S Double BP3 " Wall Charge
able" $43.95, BPS $42.95, YAE·
SU: FNB2 $21.95, SANTEC: 142/
442 /1 2 0 0 (3 P in ) $22 . 9 5 .
. , REBUIL DING-SEND·UR
PACK" Icom BP3 $20, BPS $28,
BP7/8 $34. Yaesu FNB4/4A $38,
Kenwood PB21 $18, PB251H126
$28. T·T 2991 $29. " U-OUIT RE
PAIR INSE RTS " ICOM: BP2
$18.95, BP3 $16.95, BPS $23 .95,
BP7/BP8 $28 .95 , KENWOOD:
PB21 $12.95, PB24 $19.95. AZ·
DEN 300 $22.95. YAESU: FN841
4A $32.95, TEMPO: S l ,2,4,5,15/
450 $22.95, " ANTENNAS" 2MTR
5/8-TeI/BN C $18 .95. " CORD·
LESS PHONE & PAGER BAT
TERIES" BEST PRICES-FREE
CATALOG. $3 Sh ipping/order.
PA + 6%, Visa-MIC +$2. (814)
623-7000 . CUNARD ASSOCI
ATES. Dept. 7, R.D. 6 Box 104.
Bedford PA 15522. BNB628

MORSE CODE PROGRAM. IBM
PC. Does everything! $12 super
value. Moneyback guarantee.
Bahr, Dept. 73-7, 2535 Marietta,
Palmbay FL 32905. BNB629

ROSS' SSSS NEW J uly SPE
CIALS: KENWOOD TH -205AT
$249 .90, TW-4100A $459 .90, TM
2 3 1 A $390 . 9 0, T S·440 S
$1039 ,90, TH-3 1AT $19 9.99 ;
KLM t<T-34A $384.90. 435-40CX
$199.90, ICOM IC-27A $334.99,
IC-4 5A $289 .90 , IC-32AT
$539.90 , IC-725 $809.90. MFJ
949C $134.90, 986 $239.90, 1278
$22 4 .90, YA ESU FT·711RH
$369 .90 , FT-411 $336 .90, FT·
109RH $ 2 7 6 .99 , FT·209RH
$276.99, FT-73RTT $289.90, FT
33RTT $299 .90, CUSHCRAFT
ARX2B $39.90, R4 $204.90, A3
$259.90. ALL L.T.O. (LI MITED

TIME OFFER) LOOKING FOR
SOMETHING NOT LISTED??
CALL OR WRITE . Over 8780
ham-related items in stock for im
mediate shipment. Mention ad .
Prices cash, F.O.B. PRESTON.
HOURS TUESDAY- FRIDAY 9:00
TO 6:00, 9 :00-2 :00 P.M. MON
DAYS. CLOSED SATURDAY &
SUNDAY. ROSS DISTRIBUTING
COMPANY, 78 SOUTH STATE,
(P .O. BOl 234), PRESTON 10
83263. (208) 852-0830. FAX (208)
852-0833. BNB654

WRITTEN EXAMS SUPEREASY.
Memory aids from psycholOQisU
eng ineer cut studytim e 50 % .
Novice , Tech, Gen: $7 each. Ad
vanced , Extra: $12 each . Money
back guarantee. Bahr, Dept 73-7,
2535 Mar ietta , Palmbay FL
32905. BNB691

ROSS SSSS USED July SPE·
C I AL S: KE NW OOD TS·530 S
$619.90, R·300 $189.90. T-599D
& R-599D $509 .90. T8-930S Wf
AT $1399 .90 , ICOM IC-211
$389.90,1C-271H $689 .90, P8-20
$ 159 .90 , Y A ES U F TV-650
$ 179.90 , YO- l 00 $169 .90, FT·
720VH $229.90, YC-601 $169 .90,
ROBOT 400 $329 .90. LOOKING
FOR SOMETHING NOT LI ST·
ED?? CALL OR WRITE. WE
HAVE OVER 235 USED ITEMS in
stock. MENTION AD. Prices cash,
F .O .B . PRESTON . HOURS
TUESDAY-FRIDAY 9:00 TO
6:00,9:00--2:00 P.M. MONDAYS.
CLOSED SATURDAY & SUN
DA Y . RO S S D ISTRIBUTING
COMPANY, 78 SOUTH STATE,
P.O. BOX 234, PRESTON 10
83263. (208) 852-0830. FAX (208)
852-0833. BNB709

SSO PACKET DIGICOM >64-A
fantastic software based PACKET
system lor the Commodore 64 .
Order KIT #154 lor $49.95 or As-
sembly #154 for $79.95, both in
etude FREE DISC. Add $3.50 sIh.
A & A Engineering, 2521 W. La
Palma, #K, Anaheim CA 92801 .
(714) 952-2114. MC or VISA ac
cepted. BNB732

HA M TRADER Y E L L O W
SHEETS. In our 28th year. Buy ,
Swap. Sell ham radio gear. Pub
lished twice a month. Ads quiCkly
circulate. no long wait IOf results.
Send bu siness size SASE lor
sample copy. $1310r one year (24
issues). P.O.B. 2057, Glen Ellyn
IL 60138-2057 or P.O.B. 15142,
Seattle WA 98115. BNB741

on our mailing list. BCD ELEC
TRO, PO Box 830 119, Richard
son TX 75083 or call (214) 343
1770. BNB749

WANTED: Ham Equ ipment and
other property. The Radio Club of
Junior High SChool 22 NYC, Inc.,
is a nonprofit organization, grant
ed 501(C)(3) status by the IRS, in
corporated with tile goal of using
the theme of ham rad io to further
and enhance the education of
young people nationwide. Your
property donation or financial sup
port would be greatly appreciated
and acknowledged with a rece ipt
for your tax deductible contribu
tion. Have a wonderful vacation,
but remember your support is
needed as mLlCh in tile summer as
the rest of the year. WB2JK.J and
the Crew do not stop when school
does. Please write us at: PO Box
1052, New York NY 10002. Round
tile clock Hotline: (516) 674--4072.
Thank you! BNB762

INDIVIDUAL PHOTOFACT
FOLDERS. #10 to #1400, $4.00.
#1401 up, $6.00. Sam 's books,
S1.00. Postpaid. Allen Loeb, 414
Chestnut Lane, East Meadow NY
11554. BNB766

VHF TO MICROWAVE: GaAs
FETs, MMICs. transistors, etc .
SASE; WA31AC, 7148 Montague
St., Philadelphia PA 19135.

BNB771

HAM LOG COMPUTER PRO
GRAM Full features. 17 modules.
Auto-logs , 7-band WASfDXCC .
Apple $19 .95 . IBM , C P/M ,
KAYPRO, TANDY, CR8 $24.95.
73-KA1AWH, PB 2015 , Peabody
MA 01960. BNB775

WANTED: Sunair GCU-910A or
GCU·935 Antenna Coupler. Ray
Dunham, 1030 Hills ide Ave.,
PacifIC Grove CA 93950. BNB790

ELECTRON TUBES: All types &
sizes. Transmitting Receiving, Mi
c rowave . . . Large inventory =
same day shipping. Ask about our
3-5OOZ special. Daily Electronics,
PO B ox 502 9 Co m p to n , CA
90224 .800--346--6667. BNB792

QUALITY QSl CARDS, RUB
BER STAMPS. Envetopes and
printed letterhead. Send 45c
postage or SASE lor samples.
Large selection at att ra ct ive
prices. SandoUar Press, P.O. Box
30726, Santa Barbara CA 93130.

BNB812
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creasing 10 good for the last four
days of the month.

DX in the summer doesn't look
good for the HF bands, BUT look
on 6 and 2 meters for excellent
opportunities during the second
and fourth full weeks ol the month.
On many days, the Earth's mag
netic lield will be unsettled to ac
tive, rising to storm levels around
the 4th, 14th, and 25th. Ell

by Jim Gray W1XU

••••••
'."'.".'...........
u.o..................... " •-_.
'....,._..

"

... ."'0...",..'... " .. ae
"".'0. '. 0 .. .. au

, -
'."'."-' " is 20120 - , - " re

, .......". " "
rs au " " zu ec........... ts ts zu ae " ae au zo au t s " "••G• • • G zc " " .. "....." " " " "_.

,'I<1~n - , --- - ,
, ......0 , 5 " 5 " " " to "-.-. 20 ; 20 zo - '"_ .'0' ''0 ;15 I , 5 au " " " "_....."'. ae

_.....,...--
... I ••

PROPAGATION

I 5 I I 5 au.."..".. , , ,
, .......". " " " ae -.-...,....

" " ae , - " • "...........
" " ao 20' _ i s 15'-'15..._ " , , - ,_.

" - "-- , 5 ' 15 - ac " ee ( 0 20 zo ..
...."'0 " .. ac , .. so ., • '".....,..,... t s - - " '" '" t s ".......0·'." " .. '",'. ( ." eo • • .._........

" - ec an eo ec "I ... . I • c " '" " - -
. ... COO" ac eo sc - zu '" " an , ,

JULY
"" WE .., "'" '" sar

1
F-P

2 3 4 5 6 7 8
P P-F F-G G G G G

9 10 11 12 13 14 15
G-F F-P P P P P-F P-F

16 17 18 19 20 21 22
P-F F F F F-G G G-F

23 24 25 26 27 28 29
F-P P P-F F F F-G G

30 31
G G

Jim Gray W1XU
POBox 1079
Payson AZ85541

Condi tions in July will be spotty.
The first ten days of the month will
be good to fair for the HF bands.
The 11 th through the 18th will be
poor. The 19th through the 22nd
will be good to fair, and the 23rd
through the 27th poor 10 fair, in-

MOSLEY 75 METER 2-element
linear loaded beam-82FT ete
ments- 36FT boom-one of a
ki nd prototype-works great ,
used 3 months, sold OTH must
sell antennas-cost $2900, sell
$1497-KK4WW, PO Box 1.
Blacksburg VA 24063. (703) 382
4458. BNB896

WANTED-Basket case Drake L
4B linear for restoration project .
Ed Boothe, 115 Locust Dr., Biloxi
MS 39532. (601) 392-2834.

BNB897

KITS- Video transmitters, FMI
SCA receiver, video, RF, infared.
carrie r-current projects . Send
SASE for details. North c ountry
Radio , PO Box 53A, WYKAGYL
Station , New Rochelle NY 10804.

BNB899

JARSFEST ' 89. BENSON NC
Oct 1. JOHNSTON AMATEU R
RADIO SOCIETY, PO BOX 11 54,
SMITHFIELD Ne 27577. BNB893

BIRD ELEMENTS . WATT
METERS, DUMMY LOADS- Buy
and sen. (609) 227-5269 . Eagle,
100 Dearbome Ave., Blackwood
NJ 08012. BNB894

ANTIQUE RADIOS. tubes, wiring
diagrams, & literatu re, send 2
stamps to VRS(Sn, PO Box 541 ,
Goffstown NH 03045 lor large list .

BNB895

SPECTRUM ANALYZER adapter
for your scope. Good for home
brewing, signal spoil ing, etc . 160
MHz. $375 . SASE more inlo.
Chuck Pound NX9V, 207 West
Street, Mineral Point WI 53565.

BNB898

HAM PROGRAMS and other
" shareware" for IBM/compat
ibles. Large SASE lor catalog.
JK&S, POB 50521 , Indianapolis
IN 46250-0521. BNB900

WW5B, PO Box 460, Brookshire
TX n423. (713) 934-4659.

BNB886

DUST COVERS-Protect your
va luable Radio Gear. Custom
made, beautiful IiI. Send Make/di
mensions. Most Radios, $12.95.
Catalog, $1 . Dinosaur Covers ,
173 Foster Road, Lake Ronkonko
ma NY 11n9. BNB888

SUPER HAM PROJECTS &
USED GEAR LISTS! Send SASE
to: WA4DSO, 3037 Audrey Dr.,
Gastonia NC 28054. BNB890

SURPLUS CATALOG. 72 pages.
$2. Surplus, PO Box 276, Alburg
VT 05440. BNB89 1

220 MHz AMP WANTED. MINT
ENCOMM 250 WATT MODEL
ONLY. CONTACT WA9K LZ at
A.R. 4 BOX 15A, FLOWER IN
47944 .OR CALL (317) 869-4073.

BNB892

QUANTITY DISCOUNTS ON
TEKTRONIX DUAL TRACE #661
SCOPES (DC-3500 MHz). Excel
lent condition , $60 ea (lots of 10
$50 ee). Also: Hewlett-Packard
Signal Generators 1.8-4 Giga
Hertz, excellent condition , $50 ea
(lots of 10-$40 eej . Also: Various
signal generators 1-7 GigaHertz,
$5Oea (lots of 10-$40 ea).F.O.B.
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HUGE K1BV OX AWARDS DI
RECTORY. complete rules for
over 1015 certificates, 102 coun
tries, 230 pages. $15.50 postpaid.
Ted Melinosky, 525 Foster St. ,
South Windsor CT 06074-2936.

BNB835

100 QSL CARDS $81 Sh ipped
postpaid . Free samples . Shell
Printing, KD9KW, PO Box 50A,
Rockton 1l 61 072. BNB859

THE NATIONAL HAM SHOPPER
" NHS." monlhly buy, sell, trade
publication. Why keep thai OLD
RIG around? You could tum it into
CASH$ or erctner rig you always
wanted. Adds are quickly adver
tised and answered lor fast re
suns. As a NEW SUBSCRIBER
you can place one FREE ADD
(with a 60 word limit). Add Rate:
Noncommercial .25/word ; Com
mercial .60fword. Subscription:
$10 .00/year, $20 .00/2 years .
SEND TO: NHS. PO BOX 10738,
ELMWOOD. CT 06110. BNB865

CURRY COMMUNICATIONS
proudly introduces a complete
line of easy to build kits lor L.F.
and 1750 meters. Please write for
brochure . Curry Commun ica 
tions, 852 North lima Street, Bur
bank CA 91505. BNB874

WANTED: All types 01 Elect ron
Tubes. Call toll lree 1 (800)421
9397 or 1 (612) 429-9397. C & N
Electronics , Harold Bramstedt,
6104 Egg Lake Road, Hugo MN
55038. BNB878

FOR SALE: Full size schematics.
Comple te set s for Ranger 4R
3300-$20 .00, Ranger AR
3500-$25.00. 1.0. Advertising ,
1405 s tevenson Dr., Suite 3 No.
694, Springfield IL 62708.

BNB879

RIT KITS for most transceivers,
$15. Info only , send SASE. Loren
Wallen KA7AZM, 6323 S.W .
l OO1h, Tacoma WA 98499.

BNB885

ARC-150 , ARC-159 RADIOS.
TOP DOLLAR PAID OR TRADE
FOR NEW AMATEUR GEAR.
WRITE OR PHONE BILL SLEP,
(70 4) 524- 751 9, SLEP ELEC
TRON tCS COM PANY, HIGH
WAY 441 , OTTO NC 28763.

BNB816



YAESU USA 17210 Edwards Road. Cerritos, CA90701
(213) 404 -2700. REPAIR SERVICE: (213) 404-4884.
PARTS: (213) 404·4847.

1\0 wonder Yaesu's FT-212R Series and
FT-4700RH mobiles are so popular,

Not only are the features unique and
plentifu l.The operation hassle-free.And
the mounting options flexible. But also,
each rad io now features a built-in PL
board. Plusyou choose the optional
mic that best fits your operating and
budget needs.

FT-212R SERIES_MOBILES THAT
DOUBLE AS AI'SWERII'G ~I ACHI 1\ES_

Let the 2-meter FT-212R and 440-~lH z

FT-712Rtake messages while you're away (with DYS-1 option)' 45-watt output (35W
on 440 ~IH z ) . Built-in PL encode/decode.B memories.Auto repeater shift .Scan
ning routi nes. Offse t tuning from any memory channel. Extended
receive.Audible command ve ri fication.
High/low power switch. Oversize amber
display. Choice ofoptional nuc, More,

FT-4700RH. DUAL-BA1\D PERFOR~IAI'CE ,

RE~IOTE-HEAD DESIGN_
Mount the FT-4700RH almost any

where-the "brains" on your dash, visor,
or door; the "muscle" under your seat. 50
watts on 2 meters, 40 watts on 70 cm. Full
crossband duplex. Simultaneous monitoring
of each band, complete with independent

squelch setti ngs on the main and
secondary bands. Buil t-in PL
encode/decode.9 memories (each

band). Extended receive. Reverse repeater shift. High /low
power swi tch. Patch cord for remote mounting. Bright
LCD display. Backlit controls, Choice ofoptional mic,
~Iore _

Want more information? Call (800) 999-2070 toll 
free. Or askyour dealer about Yaesu's FT-212R Series and

FT-4700RH mobiles today.1Wo of America's favorites.
Choose yaur
optional mic
.IfH·/.S C8 M fF
m~or JfH-15

D8 lJ1JfFcue
dialer mic

YAESU
Prices and specifications subject to change without notice. Pl. is a registered trademarkof ~Iotorola . Inc. Specifi·
catio ns guaranteed only within amateur bands.



• Complete all band, eu m ode
transceiver with general
coverage receiver. Receiver
covers 150 kH z-30 MHz.All
modes bunt-m: AM. FM. C'N. FSK,
LSB.USB.

• Superb. human engineered
front panel layout for the
DX-minded or contest ing
ham. Large fluo rescent tube
main display w ith d immer; direct
keyboard Input of frequency;
flywheel type main tumnq knob
WIth ooucet encoder mechanism
all comtnne to make the TS-940S
a JOY 10 operate.

• One·touch frequency check
(T-F SET) during split
operations.

• Unique LCD sub display ind i
cate s VFO, graphic ind ic at ion
of VBT and SSB Slope tuning ,
and time.

• Simple o ne ste p m ode chang"
ing w ith CW anno unceme nt .

• Other vital operating tunc
tions. Selectable semi or lull
break-in CW (QSK). RITIXIT, all
mode squelch. RF attenuator hiler
select switch, selectable AGC.
Cwvanaoie pitCh control. speech
processor, and RF power ou tput
control. programmable band
scan or 40 channel memory scan.

KENWOOD U.S.A. CORPORATION
2201E. Dominguez 51.. Long Beach.CA 90810
P.O. Box 22745. Long Beach. CA 90801-5745

KENWOOD
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3) SSISlope Tuning.operalin, in thetSBand
use molles. this iranI pan.1 t entrol allows
independent.continuously uriable adjus t·
rnent otlhehi gh or10wlreQuencysiopesolthe
IF passband The t Co sub display illuSlfates
the filtering pcsruon
4) IF Notch Fille r. The tunable nc tcf til ler
sharply allenuates inlertellng signals by as
muCh as~ O ~ B. As sho wnhere.the Interlenng
signal IS reducell. while the desued signal
remainSunatletled tne notch tille r wOlks i1t
all modes except FM
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1.

2.

1) CW Variab lll B.alldwidth Tun iag. Vlry the
passband Mdth tontlnuous" in the CW FSK.
and AM modes. without atletting the tenter
IJequency tms etlectlvely minimi lllS ORM
from nearbysse and CW signals.

2)AF Tune.En ab l ~ d withthe pus f 01abu tton.
this CWmterte rence lighter inserts a tun
able.threepole aCl ive fi llerbetweentheSS BI
CWdemGdula lOr and lhe audiO amplifier Our'
in, CW OSos. this contlol can be us.d 10
red uce III lerter,n, Signals and noISe. and
peaks audIO 'reQuencyresponse tor optimum
CW perlurmanc.

TS-940S
Competition class
HF transceiver
T5-9405-lhe standard of
performance by which all
other transceivers are judged.
Pushing the state-of-the -art
in HF transceiver design and
construction, no one has been
able to match the T5-9405 in
performance, value and reli
ability. The product rev iews
glow with superlatives, and
the field-proven performance
shows that the 15-9405 is
" The Number One Rated HF
Transceiverl"
• 100% duty cycle transmitter.

Kenwood specifies transmi t duty
cycle time. The T5·940$ is suer
arueed 10 operate at full power
ou tput tor oenoos exceeding
one hour. (14.250 MH z, Cw. 110
walls.) Perfect for RTTY, SSTV,
and other long -duration modes.

• First with a full one-year
limited warranty.

• Extremely stable phase lock 
ed loop (PLL) VFO. Reference
frequency accuracy is measured
In p arfs per million!

Optional accessories ; crystal oscillator . MC-43S UP/DOWN hand
• AT-940 full range (160-10m) automatic rnic. e MC-60A, MC-BO. MC-85 deluxe base
antenna tuner - 5P-940 external speaker station rmcs.e PC-1A phone oaten » Tl-922A
w ith audio liIIenng . YG- 455C· l (500 Hz). linear amplifier . 5M·220 stanon monitor
YG· 455CN-l (250 Hz). YK-BBC-l (500 Hz) CW • B5 ·B pan display . 5W-2ooA and SW2000
liIIers; YK-88A-l (6 kHz) AM liIIer · VS-l voice SWA and power meters > IF-232CfIF-10B
synthesizer . 50-' temperature compensated computer interface.
COmplele sevce m;l""aI5 are .Wildab!e 10' aN Kenwood eeoscewers ana most eccessooes
Specolrcar,ons, 'ealu'es, and pllces a'e subfl.'C1 ro change ""Ir,OUI nonce0' oblrgaiJon
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