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1988 Cn_nudu/ USSR Trans Polar Ski Trek

“For more than three months, under the most exacting
conditions, the lcom equipment rmed superbly in

support of the Polar Bridge Expedition. . . lcom equipment
was our first choice.”

— Barry Garmatt VESCDX/VEBCDX/AKODYX, Chief Operator/North Pole 28
1988 Canada/USSA Trans Polar Ski Trek

ICOM 1C-761
ON TOP OF THE WORLD

The Canada/USSR Trans Polar Ski » 100% duty cycle « High stability crystal
Trek did not include leeway for second oscillator I*S‘E]f -calibrating SWl{bridgE
best. That's whWh&y chose Icoms IC-61  «Multi dple filter selection «Dial or front

HF transceiver. With amateur radioas the sole keypad frequency selection «32 memories
means of communication in their 1,240 mile  « All bands, all modes with generallmverage
venture across the frozen Arctic, excep- recerver » Passband tuning «IF shift

tional performance and dependability were  «Built-in 1ambic keyer «Semi or full QSK
vital to their mission. Just as they are to rated at 60WPM «Built-in wide/narrow First in Communications
your globe-spanning home station activities. ~ SSB and CW filters. ICOM America. Inc. 2380-116th Ave. NE. Belevue. WA 98004

THE COMPLETE HF TRANSCEIVER!  BEST IN RELIABILITY! 515 Pt Drv, Sulle 12, . T 5063 1777 hoen
Includes: «Built-in AC power sup Ely Field proven top performance backed by a  Pakway, Sute 201, Atanta, GA 30349
» Automatic antenna tuner 105 one-year warranty and four North Ameri- BN Ga o i s o B e

dynamic range «Exceptionally low phase can service centers. Icom's IC-761. .. when  a staed specifcations are subject o change witout notice or bigation, Al

noise « 100W output on most modes there 1s no room for second best. RTINS sy Mwc i Egustme g souicls
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THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

¢ |nitiate phone calls from your HT or mobile
* Receive incoming phone calls
yEW!+ Telephone initiated control. . .

N AN K

speaker phone as a control head.

AT A,

DIAL ACCESS REMOTE
8

DTMF CO0Os CON
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Private Patch IV

CONNECT SysTeEMS N

Operate your base station with complete control from any telephone
Change frequencies from the controlling telephone

Selectively call mobiles using regenerated DTMF from any telephone
Eavesdrop the channel from any telephone
Use as a wire remote using ordinary dial up lines and a

@ «—»

POWER

The new telephone initiated control
capabilities are awesome. Imagine
having full use and full control of
your base station radio operating
straight simplex or through any re-
peater from any telephone! From
your desk at the office, from a pay
phone, from a hotel room, etc. You
can even change the operating
channel from the touchpad!

Our digital VOX processor flips your
conversation back and forth fully
automatically. There are no buttons
to press as in phone remote
devices. And you are in full control
100% of the time!

The new digital dialtone detector
will automatically disconnect Pri-
vate Patch IV if you forget to send #
(to remotely disconnect) before
hanging up. This powerful feature
will prevent embarassing lock-ups.

The importance of telephone in-
itiated control for emergency or
disaster communications cannot be
overstated. Private Patch IV gives
you full use of the radio system from
any telephone. And of course you
have full use of the telephone
system from any mobile or HT!

To get the complete story on the
powerful new Private Patch IV con-
tact your dealer or CSl to receive
your free four page brochure.

Private Patch IV will be your most
important investment in commun-
ications.

= NEW FEATURE oy
% /# or multi-digit connect/discon
necl

Fully regenerated tone dialing

Pulse dialing

Toll protection

Secret toll override code
Busy signal disconnect
Dialtone disconnect

CW identification

Activity timer

Timeout timer

Telephone initiated control
Regenerated DTMF selective calling
Hingout

Ringout or Auto Answeron 1-81iNgs o
3.

Busy channel ringout inhibit
Status messages

Internally squelched audio

MQV lightning protection

Front panel status led s

Separate CW ID level control

24 dip switches make all features
user programmable/selectable.

Connects to MIC and ext.
speaker jack on any radio. Or
connect internally if desired.
Can be connecied to any HT.
(Even those with a two wire inter-
face.)

Can be operated simplex,
through a repeater from a base
station or connected directly to
a repeater for semi-duplex opera-
tion.

20 minutes typical connect time
Made in U.S.A.

OPTIONS
2 second electronic voice delay

FCC registered coupler
CW ID chip

CONNECT SYSTEMS INC.

23731 Madison St.
Torrance CA 90505
Phone: (213) 373-6803

AMATEUR ELECTRONIC SUPPLY

Oakland CA, Phoenix AZ
San Diego CA, Van Nuys CA,
Atlanta GA

HENRY RADIO

Miami FL

N&G DISTRIBUTING CORP.

OMNI ELECTRONICS

Milwaukee WI, Wickliffe OH, Los Angeles CA Laredo TX
B e MSONEIBL L INTERNATIONAL RADIO SYSTEMS PACE ENGINEERING
ega Miami FL Tucson AZ

B ) SO OORE JUNS ELECTRONICS THE HAM STATION
Gass % Culver City CA Evansville IN

e o MADISON ELECTRONICS SUPPLY WESTCOM

g Houston TX San Marcos CA

ERICKSON COMMUNICATIONS MIAMI RADIO CENTER CORP. CANADA:

Chicago IL Miami FL EIASEI"HTEIE ELEE;‘HQHIE
HAM RADIO OUTLET MIKES ELECTRONICS i

Anaheim CA, Burlingame CA Ft. Lauderdale, Miami FL Surrey B.C.

COM-WEST RADIO SYSTEMS, LTD.
Vancouver B.C.
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CHECK OUT THE WAVES
OF THE WORLD!

SANGEAN, the world's largest single All models carry the famous SANGEAN
manufacturer of portable multi-band radio guarantee of quality and workmanship; the
receivers, invites you to enjoy a world of signature ot a company whose only desire
listening with any one of our full feature is to make the best multi-band portable
4,8,2,10,12 or 15 band receivers. radios available.

All SANGEAN receivers are packed For a FREE full color catalog call

with the features and performance you want  1-800-232-2929 (outside California), or

- at a price just right for your budget. From 1-818-288-1661 (in California).
our tlagship model ATS-803A with all the

features of many higher priced receivers, to H

our palm sized MS-101 - just right for SHNGE N
those on the go who want fo take the world A World of |_i£;,~|-e|'|i|"|gTM
with them.

A
W

o
L ¥
i

AMERICA, INC.
Q060 Telstar Ave., Suite #202 El Monte, CA 91731 Telephone: (818) 288-1661 Fax: (818) 288-8231
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MFJ 3 KW Roller Inductor Tuner

. . . lets you get your SWR down to absolute minimum -- something a
tapped inductor tuner just can'tdo...
.. . plus you get a peak reading Cross-Needle SWR/Wattmeter, 6-position

antenna switch, balun for balanced lines and 1.8-30 MHz coverage...$239.95

MFEJ DIFFERENTIAL-T TUNER

KILOWAETT SERIES ROLLER INBUCTO

RHODEL MF . SRk

124

DHFFERENTIAL
CAPCITANCE

AMTERNA

FLAS MEADING
ST W TTRE TR

MFJ-986

$2 3995

MFJ's innovative new Differential-T
Tunert™m uses a differential capacitor that
makes tuning foolproof and easier than
ever. It ends constant re-tuning with
broadband coverage and gives you
minimum SWR at only one setting.

The new MFJ-986 is a rugged no-
compromise 3 KW PEP Roller Inductor
antenna tuner that covers 1.8-30 MHz
continuously, including MARS and all the
WARC bands. The roller inductor lets
you tune your SWR down to the
absolute minimum -- something a
tapped inductor tuner just can’t do.

A 3-digit turns counter plus a spinner
knob gives you precise inductance
control -- so you can quickly return to
your favorite frequency.

You get a lighted Cross-Needle meter
that not only gives you SWR, forward
and reflected power at a glance -- but also
gives you a peak-reading function! A
new directional coupler gives you even
more accurate readings over a wider
frequency range.

You get a 6-position ceramic antenna
switch that lets you select two coax lines
and/or random wires (direct or through
tuner), balanced line and external
dummy load.

A new current balun for balanced
lines minimizes feedline radiation that
causes field pattern distortion, TVI and
RF in your shack. Ceramic feedthru
insulators for balanced lines withstand
high voltages and temperatures.

New Antenna Tuner Technology

MFJ brings yvou three innovations in
antenna tuner technology: a new
Differential-T'm circuit simplifies tuning;
a new directional coupler gives you more
accurate SWR, forward and reflected
power readings; and a new current balun
reduces feedline radiation.

Differential-T Tuner!™:
A New Twist on a Proven Technology

By replacing the two variable
capacitors with a single differential
capacitor you get a wide range
T-network tuner with only two
controls -- the differential capacitor and
a roller inductor.

That's how you get the new MFJ
Differential-T Tuner'™ that makes tuning
easier than ever, gives you minimum
SWR at only one setting and has a
broadband response that ends constant
re-tuning. You'll spend your time QSOing

MFJ . . . making quality affordable

instead of fooling with your tuner.

The compact 103% x 42 x 15 inch
cabinet has plenty of room to mount the
silver-plated roller inductor away from
metal surfaces for maximum Q -- you get
high efficiency and more power into your
antenna. "

The wide spaced air gap differential
transmitting capacitor lets you run a full
3 KW PEP -- no worries about arcing.

A New Directional Coupler:
Accurate SWR and Power Reading

MFJ’s Cross-Needle SWR/Wattmeter
gives you more accurate SWR and power
readings over a wider frequency range
with no frequency sensitive adjustments.

That's because MFJ's new directional
coupler gives you up to an order of
magnitude higher directivity and
coupling factor than conventional circuits
.. . plus it gives you a flat frequency
response that requires no frequency
compensation,

The cross-needle meter lets you read
forward/reflected power in 2 ranges:
200/50 and 2000/500 watts. The meter
lamp is front-panel switched and requires
12 volts.

A switch lets you select peak or
average power readings.

A New Current Balun:
Reduces Feedline Radiation

Nearly all commercially built tuners
use a '"'voltage™ balun. The “voltage"”
balun forces the voltages to be equal on
the two antenna halves. It minimizes
unbalanced currents only if the antenna
is perfectly balanced --not the case with
practical antennas.

The MFJ-986 uses a true current
balun to force equal currents into the
two antenna halves -- even if your
antenna is not perfectly balanced -- so
you get minimum unbalanced currents.

The current balun gives superior
balance over the "voltage' balun.

Minimum unbalanced current reduces
field pattern distortion -- which
concentrates your power for a stronger

MFJ ENTERPRISES, INC.
Box 494, Miss. State, MS 39762
601-323-5869 Telex: 53-4590 MFJSTEKYV

signal -- plus it reduces TVI and RF in
your shack caused by feedline radiation.

The MFJ-986 Differential-T Tunerim:
Get absolute minimum SWR

Get the tuner that incorporates the
latest innovations by the world’s leader
in antenna tuner technology.

See your dealer today for the new
MFJ-986 Differential-T'm 3 KW Roller
Inductor Tuner. Include $10
shipping/handling if ordering direct.

WHY CHOOSE AN MFJ TUNER?
Hard-earned Reputation: There's

just no shortcut. MFJ is a name you can

trust -- more hams trust MFJ tuners
throughout the world than all other
tuners combined.

Proven Reliability: MFJ has made
more tuners for more years than
anyone else -- with MFJ tuners you get a
highly-developed product with proven
reliability.

First-rate Performance: MFJ tuners
have earned their reputation for being
able to match just about anything --
anywhere.

One full year unconditional
guarantee: That means we will repair
or replace your tuner (at our option) no
matter what for a full year.

Continuing Service: MFJ Customer
Service Technicians are available to help
you keep your MFJ tuner performing
flawlessly -- no matter how long you
have it - just call 601-323-5869.

Your very best value: MFJ tuners

I give you the most for your money. Not

only do you get a proven tuner at the
lowest cost -- you also get a one year
unconditional guarantee and continuing
service. That's how MFJ became the
world’s leading tuner manufacturer -- by
giving you your very best value.

Choose your MFJ tuner with
confidence! You're getting proven
performance and reliability from the
most trusted name in antenna tuners.
Don't settle for less.

Call or write for a free full-line MFJ
catalog with all 10 of our tuners and
tons of ham radio accessories!

FOR YOUR NEAREST DEALER

or to order call toll free

800-647-1800

One Year Unconditional Guarantee

CIRCLE 24 ON READER SERVICE CARD



What’s ‘‘Hot’’ About Microwaves

Microwaves first awed 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 3 minutes. Now, we hear more
about communications associated with mi-
crowaves. Telephone companies routinely
use microwave relays, and many television
studios transfer their programming to the
broadcast site via microwave links. The prolif-
eration of satellite dishes in residential back
yards and on homes attest to the immense
popularity of satellite TV, in which signals on
the microwave bands are uplinked to, and
downlinked from, satellites orbiting the
equator.

Do the same waves both cook and carry
communications?—most certainly! Further-
more, microwaves are part of the electromag-
netic wave spectrum, which contains waves
of immensely varying properties, such as X-
rays, ultraviolet light, visible light, infra-red,
and those that carry AM and FM broadcast
signals, among others. The form of these
waves, however, are exactly the same—they
differ only in frequency.

More and more hams are taking an interest
in microwave operation. Why this is just a
recent phenomenon, and their vast potential,
is the thrust of this month's column.

Long Known About

It's a little 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 distant.! As
early as 1933, a commercial microwave link
was set up across the English channel, which
operated for many years.

Why haven’'t hams, however, really ven-

tured into these bands until recently? For a
combination of reasons:

* Line-of-sight propagation. Except during
highly unusual weather conditions, micro-
waves travel in a straight line. Waves of much
lower frequencies, generally those below 30
MHz, usually travel to the ionosphere, which
refracts them back to Earth to points many
miles away.

» Specialized components. Only very precise
(and expensive) components could cleanly
generate such high frequencies.

e High attenuation. Microwave energy is
much more absorbed by organic matter than
waves of lower frequencies. Even moisture
greatly absorbs microwave energy at certain
frequencies 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
communication systems in earnest in the past

4 73 Amateur Radio » October, 1988

20 years, which has increased the supply, and
driven down the cost, of microwave compo-
nents. Transponder-equipped satellites for
many communication services, including am-
ateur radio, now orbit the Earth. They greatly
increase the range of line-of-sight signals, 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 there is in the microwave region—
one ham band alone contains almost as much
bandspace as all the ham bands below it com-
bined!? This permits much wideband opera-
tion, which is desirable since, the wider the
signal, the more quickly it can convey informa-
tion. There are many modes of operation, too,
that hams can investigate in the microwave
regions, which can’t be in the lower frequency
regions due to the relatively narrow band allo-
cations there. A secondary reason is that mi-

Number 1 on your Feedback card

Welcome, Newcomers!

crowave antennas do not need to be as large
as those needed for lower frequency signals,
for comparable gain. These antennas, too,
are easily made to be extremely directive,
which helps reduce unnecessary interfer-
ence.

Microwaves offer a unique opportunity for
hams to explore new techniques and opera-
tion methods—and more cheaply than ever
before. Come and explore this frontier!/|EEl

de NS1B

! Marconi’s best-known contribution to radio
communications is the first transoceanic wire-
less transmission. In December 1901, Mar-
coni sent the letter *'S"’ from a site near St.
John's Newfoundland, which was received in
Poldhu, Cornwall.

2The 3¢cm (10-10.500 GHz) band is 500 MHz
wide. All the amateur bands below 3cm to 160
meters total up to less than 510 MHz of
bandspace.
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Number 2 on your Feedback card

NEVER sayY DIE

Wayne Green W2NSD/1

Ham Fun

If we're going to kick-start ham
radio we're going to have to put
more fun into it—particularly for
the kids. One easy way is to get
our clubs going again with hidden
transmitter hunts.

Since this is virtually a lost art in
America, we'll be starting a
column on fox hunting in Novem-
ber. | hope we'll be able to build
enthusiasm for the European
style of fox hunting—mostly done
on foot instead of driving around
in cars. This is better geared to
getting youngsters into action.
The exercise will be good for you
old duffers too. Work off some of
that paunch.

The column will be written by
Joe Moell KOOV, who co-authored
the book, "Transmitter Hunting:
Radio Direction Finding Simpli-
fied,” the RDFer's bible.

Meanwhile, I'll be looking for ar-
ticles from you on hiding transmit-
ters, building miniature transmit-
ters to hide, designing and building
hand-held direction-finding anten-
nas, and building small DF receiv-
ers. Don't let me down on this.

Of course there are practical
RDF applications such as finding
unidentified repeater pests and
service net jammers, locating a
stolen rig which suddenly appears
on a repeater, finding TV cable
leaks, finding line noise sources—
things like that.

If we can make fox hunting as
popular here as it is in Europe and
Asia, we may eventually be able to
field some teams for the interna-
tional fox hunting contests in Eu-
rope.

Atlanta Was There—
Where Were You?

A few years ago it looked as if
the Atlanta hams might be able to
give Dayton a run. It hasn't hap-
pened. It was going pretty well
when Chaz Cone W4GKF was at
the stick, building steam.

Two years ago they moved the
hamfest into the World Conven-
tion Center, next to the Omni Ho-
tel. Big place, but the parking is
expensive and a long walk from
the hamfest—too far to carry
heavy ham gear, the hotel's ex-
pensive, and there are no nearby
camping facilities. It's not easy to

GSL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center, 70 Rte.
202 N., Peterborough NH 03458, Attn: QSL of the Month. Winners
receive a one-year subscription (or extension) to 73. Entries not in

envelopes cannol be accepted.
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get stuff in and out of the indoor
flea market.

The exhibits committee appar-
ently gave so many booths to local
club groups and non-ham ex-
hibitors that they ran out of com-
mercial ham equipment exhibit
space. This limited the dealers
and manufacturers exhibits to a
pitiful few.

The talks were handled well,
but were very sparsely attended. |
only pulled about 25 or so for my
two talks. They might have pro-
moted them a bit better, but most-
ly it was the overall lack of atten-
dance. The hamfest just wasn't
supported by the local hams—
much less those from neighboring
states.

| missed the 1987 Hamfestival (|
was visiting the USSR), but | was
there for 1986 and it was very
poorly attended. It was a bit better
this year, but the hams from Geor-
gia, Alabama and other nearby
states were staying away by the
thousands.

The few dealers who exhibited
said their sales went well, with just
about everything moving. Unlike
1986 and 1987, the few hams who
did come brought money and
spent it.

In the 70s, the Atlanta Hamfest
was unique in that it regularly
pulled bigger crowds on Sunday
than Saturday. That's gone. Sun-
day was a wasteland, with many
exhibitors pulling down their
booths two or three hours before
the show's official closing time.

As a known fooder, | was
pleased to see a $5 buffet—rather
good one, too. Plus they had free
chow for the exhibitors, some-
thing guaranteed to put on a
pound or two for me. Fortunately |
got trapped at the 73 booth by a
long-winded ham filling me in in-
depth on his station equipment,
so | missed the dessert—all gone
by the time | got there!

Continued on page 90
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Once again, Kenwood brings you
another Dual Bander First! The
TM-621A is the first 144/220 MHz FM
Dual Bander. The Kenwood TM-621A
and TM-721A (144/450 MHz) re-
defines the original Kenwood “Dual
Bander” concept. The wide range of
innovative features includes a dual
channel watch function, selectable
full duplex operation, 30 memory
channels, extended frequency
coverage, large muiti-color dual
digital LCD displays, programmable
scanning, and more!

e Extended receiver range (138.000-
173.995 MHz) on 2 m; 70 cm coverage
s 438.000-449.995 MHz; 1-1/4 m cover-
age is 215-229.995 MHz. (Specifications
guaranteed on Amateur bands only, Two
meter transmit range Is 144-148 MHz.
Modifiable for MARS/CAP. Permits
reqmred )

.: '\.._31_ :j-l\_ll

Banders

ate frequency dis
n" and “sub-band.
o i;‘:;ﬂ: channel n. A special

memaory channel for each band stores
frequency, offset, and sub-tone of your

favarite channel. Simply press the CALL

F o1
fUNCUo

key, and your favorite channel is selected!

Optional Accessories:

» RC-10 Multi- fum.tn::m handset/fremote
controller » PS-430 PUW{}rSUﬂpty TSU-6
CTCSS decode unit = SW-100B Compact
SWR/poweriolt meter » SW-200B Deluxe
SWR/power meter® SWT-1 2m antenna
tuner® SWT-2 70 cm antenna tuner = SP-40
Compact mobile speaker » SP-50B Deluxe

mobile speaker
DC line noise filter =
MC-85 Base station mics.
band 2 m/70 cm mobile antenna (mount not

144/440MHz FM DUAL BANDER TM-721A

A.BLC.
T.8EL
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LOW
DM

ACTUAL SIZE FRONT PANEL
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U muiti-tunctiion memory ::.z"--"*E'ff-"E‘."_';::_-"., ® Dual anten
1-:1 memaory charmels. and one call " e TM-621A has auto offse ’
channel for each band store frequency, o Full duplex oneration.

repeater offset, CTCSS, and reverse,
Channels "A" and “b" establish upper

and lower limits for programmable band
scan. Channels "C" and "d" store transmit
and receive frequencies independently
f{:Jr Ddd spljts

n 1-1/4 m, Ap.:u.brﬂ:-:_- o wétfa |

m fron PIDWN kr_ﬂys on
mmrophane {Eﬂcc}de built-in, optional
TSU-6 needed for decode.)

v o B b
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|OW pOWEr.
e Automatic Band Change (A.B.C
Automatically changes between main Hands:
and sub band when a srgﬂal 1S DI’E‘SEHI’
“[ | watch function allows VHE and -
i_ Coive simuiteneousiy: e Supplied acces - 16-key DTMF
it b i iy hand mic., mmuntmg bracket DC cable.
|1 o ; ,.U sl Complete serviceé marnuals are availabie for all Kenwood
? baiance col 1 a [ransceivers anc .U': accessofies. Specifications, features
1 2 | " and prices are subject to change without notice arobligation.
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TM-721A shown with optional RC-10

PG-2N DC cable = PG-3B
MC-60A, MC-80,
* MA-4000 Dual

KENWOQOD

KENWOOD U.S.A. CORPORATION

supplied) » MB-11 Mobile bracket « MC-43S 2201E. Dominguez St., Long Beach, CA 90810
UP/DWN hand mic. = MC-48B 16-key DTMF PO. Box 22745, Long Beach, CA 90801-5745
hand mic.
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Competition class

HF transceiver

T5-940S—the 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 TS-940S in
performance, value and reli-
ability. The product reviews
glow with superlatives, and
the field-proven performance
shows that the TS-940S is
“The Number One Rated HF
Transceiver!”

¢ 100% duty cycle transmitter.
Kenwood specifies transmit duty
cycle time. [he [15-940%5 is guar-
anteed to operate at tull power
output tor pencds exceeding
one hour. (14,250 MHz, CW 110
watts.) Perfect for RTTY, SSTV,
and other long-duration modes.

e First with a full one-year
limited warranty.

e Extremely stable phase lock-
ed loop (PLL) VFO. Reference
freguency accuracy Is measured
in parts per million!

Optional accessories;

# AT-940 full range (160-10m) automatic
antenna tuner e SP-940 external speaker
with audio filtering = YG-455C-1 (500 Hz),
Y(GE-455CN-1 (250 Hz), YK-88C-1 (500 Hz) CW
filters; YK-88A-1 (6 kHz) AM filter # V5-1 voice
synthesizer ® SO-1temperature compensated

OMTHDIEE SeErvice manuals drg

Specifications, features, and prices

KENWOOD
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AF signal spectrum

AF tune operation
o The AF TUNE function reduces
interfering signals and white noise
e This funclion should only Ge used
~guring operation in the CW moge

1. CW VBT 3. '
—=! | Desired Hi-Cut Lo-Cut
R B signals SLOPE | =4 SLOPE
;‘ {CW]' TUHE;-— -\ TUNE
i interfering ::mfﬂﬂn r' .L, 3 w
Interfering | signals H{SSE‘JI <} (SSB)
signal - |.~ -’rSSB} | \ _Interfering
(CW) [ ~ signal
\\A \ (Cwi
CW VBT SSB SLOPE TUNE
o inrtaiing Desired signal _4_- ; e Sarfuritg aloral
signal - 3 Notch filter / (CW)
. Desired signal

(SSE)

n-;;_l_a.lm the center
signal

Intﬂﬂnﬁﬂg
of the desi

1) CW Variabhle Bandwidth Tuning. Vary the
passhand width continuously in the CW, FSK,
and AM modes, without affecting the center
frequency. This effectively minimizes QRM
from nearby SSB and CW signals.

2) AF Tune.Enabled with the push afa button,
this CW interference fighter inserts a tun-
ahle, three pole active filterbetweenthe SSB/
CWdemodulator and the audio amplifier. Dur-
ing CW 0S0s, this control can he used to
reduce interfering signals and noise, and
peaks audio frequency response for optimum
CW performance.

3) SSB Slope Tuning.Operatingin the LSBand
USB modes, this front panel control allows
independent.continuously variableadjust-
ment of the highorlow frequencyslopesofthe
IF passband. The LCD sub display illustrates
the filtering position.

4) IF Notch Filter. The tunahle noich filter
sharply attenuates interfering signals by as
much as 40 dB Asshown here, the interfering
signal is reduced, while the desired signal
remains unaffected. The notch filter works in
all modes except FM.

avatlable for all Kenwood transceivers and mast ace
¥ o e L |I_|'E- l.r-'l'l'-ili-l'-"ﬂ"-'." 1out fotice

crystal oscillator ® MC-435 UP/DOWN hand
mic.® MC-60A, MC-80, MC-85 deluxe base
station mics. » PC-1A phone patch e TL-922A
inear amplifier ® S\M-220 station monitor

# B5-8 pan display ® SW-200A and SW-2000
SWR and power meters o [F-232C/IF-10B

{:Dr'nputer iI'It{ﬁ' [e'l{;u:-z

SRCITTES
. r-“ .;|,=-j'[||_ T

rrﬂ'r."'#' PR s

e Complete all band, all mode
transceiver with general
coverage receiver. Receiver
covers 160 kHz-30 MHz. All
modes built-in: AM. FM, CW. FSK,
LSE, USE.

® Superb, human engineered

front panel layout for the
DX-minded or contesting
ham. Large Hluorescent fube
main display with dimmer; direct
keyboard Inpul of frequency;
fiywheel type main tuning knob
with optical encoder mechanism
all combine to make the TS-9408
a joy [0 operate,

® One-touch frequency check

(T-F SET) during split
operations.

® Unique LCD sub display indi-

cates VFO, graphic indication
of VBT and SSB Slope tuning,
and time.

e Simple one step mode chang-

ing with CW announcement.

® Other vital operating func-

tions. Selectable semi or full
break-in CW (QSK), RIT/XIT, all
mode squelch, RF attenuator, filte
select switch, selectable AGC,
CW variable pitch control, speech
processor, and RF power output
control, programmable band

scan or 40 channel memory scan.

KENWOOD

KENWOOD U.S.A. CORPORATION
2Z201E. Dominguez St.,

Long Beach, CA 90810

PO. Box 22745, Long Beach, CA 90801-5745



Number 3 on your Feedback card

EDITED BY BRYAN HASTINGS NS1B

Write On!

Want to earn some extra money and see
your name in print, to boot? Due to the
reader feedback we've been getting for the
past year, 73 Magazine will be running more
reviews and light construction articles. To
facilitate this shift, we need help from you,
our faithful readership.

Builders generally don’t try to write about
what they build, mostly out of pen fright, but
the plain fact is anyone can write . Ask for our
writer's guidelines to see how easy it is. And
don't worry if your prose isn't perfect—
coherence is the main point. If your idea is
good and reasonably explained, we will pay
you top dollar for your piece.

How about an intriguing piece of ham
gear on which you can’t find a write-up any-
where? Perhaps you could be the first to tell
the world about it! Send for our reviewer’s
form sheet.

73 Magazine is your forum. Don't keep
your great ideas hidden in the shack—
bring'em out for hamdom to read!

Joe Ham

Jack Speer N1BIC of Buckmaster, Inc. re-
ceives the monthly computer FCC data
tapes of all licensed amateur radio opera-
tors. From the master file of all US licensed
ham radio operators as of year end 1987,
he determined the average age of US hams:
50 years.

Spread Spectrum

in an effort to pack more signals into a
given piece of spectrum, engineers have
traditionally looked for ways to minimize the
bandwidth of radio signals. Imagine, howev-
er, a signal whose energy is spread out over
a vast piece of spectrum—say, 500 MHz—
so that the only effect it has on the ear is a
slight raising of the noise floor. This is called
spread spectrum (SS). Communications
using this mode are possible when a trans-
mitter and receiver follow identical FM
schemes. Two SS signals occupying the
same piece of spectrum, but using different
modulation schemes, do not interfere with
each other. Since the variety of possible
waveforms and deviations (which compose
a scheme) are nearly infinite, then it's possi-
ble to pack very many signals on the same
piece of spectrum.

Many of you may be aware of the research
going on with SS in the military and defense
organizations, but few are aware that this is
a legal mode for amateur radio! Those inter-
ested in finding out the latest in SS research
for ham radio should contact the Amateur
Radio Research and Development Corpora-

tion (AMRAD). Their address is PO Drawer
6148, McLean, VA 22106-6148.

You can also contact the AMRAD CBBS at
(703) 734-1387. The system accepts 300,
1200, and 2400 baud, and the data path
settings are 8 data bits, 1 stop bit, and no

parity.

USSR
Packet Radio?

On 28 June at 0324Z, Bill Slack NX2P
worked UA3CR via packet radioon 14.105
MHz. Readers may recognize the Soviet call
as none other than that of Leonid Labutin,
whose interview appeared in the April issue
under Ham Profiles. He is a foremost Soviet
ham who coordinated communications for
the Canada/USSR polar ski trek that took
place earlier this year. Leo is also avidly
interested in packet radio, but at the time of
the interview indicated that packet radio was
not then an accepted amateur mode in the
USSR. This has apparently changed!

Packeteers who hear UA3CR and want to
connect with him should bear in mind that
Leo may have his transmit and received fre-
quencies offset. Bill correctly guessed this
after a half dozen retries, though signals
were strong and the channel was clear. To
effect the offset, simply move the frequency
in small steps until you get a response to a
connect request, and then adjust the RIT
until you can decode the response.

Japan Ham News

Two bits of news from the Land of the
Rising Sun:

—The JARL will soon begin work on an-
other flight model of the JAS-1 with an eye
toward launching a second amateur radio
satellite, tentatively called JAS-1b.

—According to a report released by the
Telecommunications Bureau of the Ministry
of Posts and Telecommunications, as of 31
March 1988, they have issued a total of
1,608,128 amateur radio operator licenses.
The JARL News did not indicate whether
this figure represents all such licenses is-
sued, or just current licenses.

More Able Cable

If the FCC has its way, you may get cable
television delivered by the telephone
company. The FCC says it may allow tele-
phone companies to enter the cable televi-
sion business in the same areas it allows
phone service. The proposal may be just
what's needed to get the telephone compa-
nies to install fiber optic wiring into resi-
dences, which currently costs a subscriber
four times the amount over the installation of

copper wiring. Fiber optic (lightwave) wiring
of homes also allows phone companies to
provide two-way services, pay per view TV,
security, interactive video, and many other
services not possible with copper wiring.

NIAC

Wayne Green W2NSD/1 has sent a letter
to members of the amateur radio industry
concerning the need for forming a Nation-
al Industrial Advisory Committee (NIAC).
The NIAC would act as a liaison between the
amateur radio community and the FCC.

Green says that a previous NIAC was
supported by the FCC, which provided a
meeting room and support materials but
“‘austerity programs finally doomed it."”
Wayne wants to revive it, saying: ""We've let
what was a hobby that provided virtually all
the R & D for the communications industry
rot. By allowing about 90% of the school
radio clubs to die 25 years ago we've cut off
the input of youngsters—the people who
were doing most of the inventing and
pioneering.”’ He wants NIAC to research
ways of attracting youngsters to ham ra-
dio. . . and to provide a voice with the FCC to
help stave off a further loss of frequencies.

Wayne wants the NIAC to meet four times
a year. The main annual meeting would take
place in Washington DC, and the other three
would take place at the three major ham-
fests—Orlando/winter, Dayton/spring, and
Atlanta/summer. There would also be a
monthly NIAC newsletter.

For more info on NIAC, contact Wayne at
73 HQ, at the address listed below.

Lithium Cell
Warning

Do you realize that your (modern) HT
may contain a miniature bomb? Lithium
cells, used to maintain memory contents
even when external power is removed, con-
tain a volatile and toxic compound called
thionyl chloride. Trying to force current back
into these cells can result in a devastating
explosion! Consider the case where a bus
ticket dispensing machine was being re-
paired when the lithium battery’s blocking
diode failed. The resulting explosion injured
five people who required hospital treatment
for fume inhalation.

Big Thanks

...to the AMRAD Newsletter, JARL
News, the ARRL Gateway, CQ Bars, and
W5YI Report for this month's out-of-house
news. Keep your news items and photos
rolling into 73 Magazine, 70 Rt 202 N, Peter-
borough, NH 03458-1194, Attn: QRX.

73 Amateur Radio = October, 1988 9



Packets Full of Pixels

Number 4 on your Feedback card

Packet Scan Amateur Television

y many hobbies include amateur

radio, computers, and video. |
recently discovered a way to combine
all three into a fun-filled **super hob-
by'" that results in very-slow-scan
television images sent across town or
around the world via packet radio.

Packet radio can be used for almost
every type of communication, from
simple messages and QSOs, to sending
computer programs and data files.

Once a computer file exists, it 1s sim-
ple to transfer its contents to another
station over a packet radio connection.

My first experiments in what | call
“*Packet Scan Television™ (PSTV)
took place in early May 1988, shortly
after an exciting trip to the Dayton
HamVention. One of the things that
attracted my attention while nosing
around Hara Arena in Dayton early
that Saturday morning, was a display
by Kinney Software.' They developed
a computer program and a small video
digitizer circuit that could be plugged
into the user port of a Commodore 64
computer.,?

Their system 1s designed to take a
video signal from a camera or VCR, and
convert it into a digitized bit pattern that the
computer can display on its screen and store
in a disk file. The electronic circuit is a syn-
chronized video sampler which operates un-
der control of the computer. Each horizontal
line of the incoming video signal is sampled at
a certain point and a pixel (picture element) is
collected and digitized. When each line of the
incoming picture has been sampled at the
same point, a column of digitized video infor-
mation has been obtained. This is stored in
the computer’s memory.

The tuming 1s advanced, then a new column
1s sampled slightly to the right of the previous
column. When added to the computer’s mem-
ory, a new, wider column of video informa-
tion 1s created. When the entire width of the
incoming picture has been sampled, the com-
puter contains an 8K byte file which fully
describes the picture in digital format.

To get you started on this project, Kinney
Software offers an etched circuit board, full
documentation, and the software to perform
these amazing video tricks. The sale price at
Dayton was a paltry $35, and [ couldn’t resist
what looked like a bargain. As it turns out,

10 73 Amateur Radio = QOctober, 1988

by Robert G. Pratt WD8AQX
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Photo A. Kinney video digitizing circuit.

my purchase of their Video Digitizer was a
good investment.

On my return home, an extra $20 at Radio
Shack provided all the necessary electronic
parts. For those less inclined to go shopping,
or those who have only a meager spare parts
box in the basement, parts kit KVD #01 can
by purchased from Midwest Surplus Elec-
tronics, PO Box 607, Fairborn, Ohio 45324,
The price is $19.95 plus $2.00 shipping and
handling.

The Kinney Circuit

This circuit consists of four integrated cir-
cuits, four transistors, several capacitors, a
handful of resistors, five pots, and a couple of
connectors (see Photo A). It took longer to
buy the parts than to install them. In a couple
of short evenings, it was all together and
ready for the smoke test.

One of the mice things about thas little gem
of a circuit is that it actually worked when |
first turned it on. There was no troubleshoot-
ing, weeping, or gnashing of teeth. Well, |
have simplified it a bit to spare you some of
the details. 1 DID have to adjust the pots. It
took about five minutes and was done *‘by

guess and by gosh,”" with a little help
from the Kinney instruction sheet.

Is That Me?

[ had set up my video camera in
anticipation of the circuit working, but
when the screen imtially sprang to life
under control of the software, there
was nothing but a big white square. |
studied it carefully, wondering what to
do.

I cranked the brightness pot on the
circuit board down to % scale, and a
black and white scene appeared, show-
ing equipment on shelves and the rear
view of a fellow hunching over a com-
puter keyboard. It must be some image
they put on the demonstration disk, 1
thought, although the scene looked
vaguely familiar. I leaned back to re-
consider,

A few seconds later, the fellow on
my screen was now also leaning back
in his chair. I'm not always quick to
grasp a new concept, but when this one
finally sunk in, I let out a shout that the
neighbors are still talking about. From
that great beginning, everything has

continued to go well.

The circuit and software capture a new
picture from your camera or VCR over a
period of about three seconds. Each sample 1s
digitized by the computer and stored in a
bit-map memory. The software (Photo B)
allows you to select the gray scale from 2
(black and white) to 8 (six shades of gray
between black and white). You can **pseudo-
color’ the images by substituting other col-
ors for the gray shades. You can also com-
mand the computer to save the pictures (black
and white only) to the disk and recall them for
later viewing.

The on-screen menu (Photo C) also pro-
vides for picture storage in formats compat-
ible with other graphics software, such as
Print Shop. Newsroom, Koala, and Doodle.
This latter feature is a real bonus because it
allows you to print the captured pictures on a
conventional printer, or use them in newslet-
ter articles. I've tried two of these already and
found that Print Shop does a nice job. News-
room picture printouts, however, appear
somewhat coarse and lacking in detail.

A nice feature of the Print Shop program? is
that the user can add text to the video image



by using some of the commands in Print
Shop’s Screen Magic section. | tried this by
taking a picture of me in my ham shack,
facing the camera this time to show my better
side (Photo D), then adding my call letters to
the lower left comner. It worked fine, and
when saved to disk, produced a file that could
be read back into the Video Digitizer pro-
gram for *‘slide-show’’ type displays.

The Inspiration

I was chuckling about my great success
with this project when another idea hit me.
Since [ can store the picture in an 8K disk file,
why not transfer the file over packet radio
to someone else so he can view the picture on
his screen, or commit it to posterity on his
printer?

Gerry Gomes (WBBRNY) lives about 25
miles south of me, has the same computer |
have, the same Kinney and Print Shop soft-
ware, and a great experimenter’s mentality.
Gerry and I have whiled away many hours on
the Edison UHF repeater while hunched over
our computers, desperately trying to untangle
the mysteries of wayward electrons.

B 58,
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Photo B. Kinney Software gray-scale selection
menu.

I called Gerry on the repeater, and he was
as intrigued as | was about trying to send
my first picture file. It took several minutes
to make the packet transfer on 2 meters, then
I waited while Gerry loaded the Kinney
software.

““What will the picture show?"" he wanted
to know. **Not a fair question,’” I said. The
real test would be to see if he could higure out
what 1t was.
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Photo C. Kinney Software onscreen menu. This
provides for picture storage in formats compatible
with other graphics software.
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Photos D, E Photograph of WDSAQX in his shack . .

miles away via 2-meter packer video.

The world’s longest two minutes passed,
then the repeater burst to life again. ““Wow,
it’s vour ham shack and you're sitting right in
the middle of it!"" he shouted. The picture
(Photo E) was not as clear as a regular televi-
sion image because of the lower resolution of
the digitizing process, but Gerry was able to
describe some of the equipment in my shack,
and tell that I had a silly smirk on my face.
Not bad for our first shot at **Packet Scan
Television. ™’

Gerry then loaded the Print Shop program
on his C-64, entered the picture file I had just
transmitted to him, and printed a copy of my
picture on paper. Although not quite as sharp
as the video display, the paper allows you to
permanently save a hard copy of the image
for decorating a wall or using in a newsletter.

Gerry had not yet built the Kinney circuit

.and the same image received by Gerry WBSRNY 25

when this first great experiment (00K place,
so0 he was not able to digitize an onginal
picture from his camera. The Kinney disk
contains some demonstration pictures, how-
ever, and he decided to take one of these,
modify 1t using the Print Shop Screen Magic
program, and send the picture back to me so
we could claim a two-way video exchange,

A few minutes later my packet TNC sprang
to life with a connect from WBSRNY and the
picture was on its way. While waiting for the
transfer to finish, I grabbed the mike on my
UHF rig and made the same mistake Gerry
had made earlier. **“What will I see?"” | asked.
“You tell me,”" he said.

When the transfer was complete, | saved
his file to disk, loaded the Kinney “*Video™

Continued on page 94
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ALINCO ELECTRONICS 20705 South Western Ave., Suite 104 Torrance, CA 905018 (213)618-8616

The NEW Generation of T.T.& T. Hand Held Transceivers VMR
From Alinco Are Just Around the Corner!

Introducing The DJ-100T 2 Meter Hand Held Transceiver
* Tiny = 1-3/16" D x 2-3/8" W x 6-5/8" H

* Tough = 6.5 Watts (With Optional EBP-8NAZ Nicd Battery Pack) ALINCD
. VYHF FM TRANSCEIVER DJ-1007
* Terrific = Features and Benefits
1
NAAAA » LCD with Switchable Backlighting -
h_h.:}?;; e‘l-“""i i* * 10 Memories -
J_: 5‘_‘,,1?1"“30 1 * BNC Antenna Connection
~  §299° S + 16 Button DTMF Pad
"YW\ » Easily Accessible Dip Switches For Encoding

Sub Audible Tones

» Battery Save Draws 15mA For Extended
Battery Life

e .20uV Sensitivity
¢ 144.00 MHz to 147.995 MHz
* CAP and MARS Modifiable - Simplex only

» Standard Battery, EBP-O9NAZ
Has DC/DC Converter Built In

o Stores Standard Repeater Offsets In Memory

» Full Range of Accessories
e 220 MHz and 440 MHz To Follow Shortly

.r_"
e 5,
L™ SOL

CAl

A FUNCTION v MEMOD (r G e h
I : j.’

(Optional EBP-2NAZ Ni-Cd battery)

CIRCLE €7 ON READER SERVICE CARD

Alinco’s products are carried by these fine dealers

A-Tech - Burbank. CA EGE. INC. - Sglam. NH HSC - Santa Clara. CA Ril Elecironics - Hamilton, DH
Amsteyr 3 Advance Comm, - Wilmington. DE Erickson Communications - Chicago. IL HSC - Sacramento, CA Reno Radio. Reno, NV

Amateur Comm. ETC. - San Antonio, TX FAM Elactronics - Greenshoro. NC HSC - Sunmyvale. CA Fivendall Associgtes - Derry. NH

AES - Miwaukes Wi Floyd Blectronics - Collingvilie, il imernational Asdio Systemns - Miami, FL Rogus Bectroncs - Southington, CT
AES - Driands, FL Thea Ham Ststion - Evensville, IN Jun's Elsctronica - Culver City, CA Rrosen's Blectronics - Willamson, Wy
AES - Clearwater, FL The Ham Hut - Amarilio, TX Mennddy Associales - San Antonio, TX Ross Distributing Co. - Preston, ID
AES - Las Vegas. NV Hatry Redho - Hartlora, CT KA Electronics - Houston, TX Satelinte Cty - Minneapoie MN
Austin Amsteur Radio Supply - Austin, TX Henry Aadio - Los Angeles. CA MaJison Elactronics - Houston, TX Tel-Com Elactronic Comm. - Litheton, MA
Barry Blectronics - New York, NY Hirsch Sales Co. - Wiliamsville, NY Maryiand Radio Center - Leured, MD Texas Comm. Center - Houston, TX
Burghardt Amatewr Center - Watertown, SO HR Blectronics - Muskagsn, Mi Memphis Amatoeur Electroncy - Mempheg, TN Texas Towers - Plano, TX

Colorago Comm Center - Derver, CO HRO- Anahesm, CA Michigan Rado - ML Clamens, W VHF Communications - Jemestown. WY
Delgwars Amateur Supply - New Castie. DE HAD - Attants, GA Mission Consulting - Houston, TX Wilkams Radwo Sales, Coltan. NC
Doc’s Communicatons - Rossville, GA HROD - Burfingame, CA Missouri Radic Center - Kansas City, MO

E! Original Blectronics - Brownswille, TX HRO - Osidand, CA MHAG Elctronics - Miami, FL CAMADA:

EEB - Vienna. VA HRO - Phoenix, AZ Omni Electronics - Larsdo, TX Canadian Distritator

EGE. INC. - Woodbridge, VA HROD - San Diego. CA Quemant Electronics - San Jose. CA Texpro Sales inc. - Burlington, Ontario

HAO - Van Nuys. CA AF Emerprises - Mernibeid, MM |416) 332.5044



73 Review
Alinco 24T 144/440 MHz FM Transceiver

This little rig gets an A+

Alinco Electronics Inc.

20705 South Western Ave., Suite 104
Torrance, CA 90501

(213) 618-8616

Price: $637.95

M ost hams shopping for a new mobile FM
rig have at least narrowed down the
choice offerings from the Big Three manufac-
turers. I'm here to offer some simple advice to
those folks: Wake up! Take a close look at
Alinco's 24T. This is one of the nicest, easiest-
to-use rigs in its class, and for a very reason-
able price.

This little black beauty offers virtually every
feature an FMer could desire in a 2'2 pound
package. Besides two VFOs, 21 memories,
and 25 watts on both bands, the 24T boasts a
DTMF encoder, subaudible tone encoding
and decoding, a built-in duplexer, pro-
grammable offset frequency, priority channel
designation, and scanning (140-150/440-
449.995 MHz). The 52" by 2" by 6%2" pack-
age will mount almost anywhere in today's
cramped car interiors.

First impressions can make or break a
friendship. The 24T's cheerful, informative,
light green LCD and simple control layout do
not intimidate the new user, unlike so many
rigs these days. Every function is clearly
labeled, and most are self-explanatory. Three
switches atop the unit select scan resumption
delay (0 or 4 seconds), scanning speed
(4 channels per second or 20 channels per
second), and beep on/off. When turned on,
the beep reminds the user of frequency
changes, especially useful when he or she
can't devote any eye time to the rig. A reset
switch next to the switches clears all memory
and returns the CPU to its factory-pro-
grammed state.

Masters of the obvious will, no doubt,
wonder at the mic connector missing from the
front panel. Not to worry! The rear panel
sports a 6" cable with an 8-pin male mic con-
nector, to which the microphone attaches.
Similarly, a female UHF connector dangles
from another short, rear-mounted cable. Why
take up precious front and rear panel space
with big connectors? The main advantage of
this arrangement seems to be installation
flexibility and neatness. No more need for
UHF elbow adapters, crimped coax, or panels
obscured by cables run amok.

Further, easy access to the antenna con-
nector, the quick-disconnect power cable, and
a snap-in mobile mount, cut radio installation
and removal time to just a few seconds. In ten
seconds or less the radio can be out of sight,

by Jennifer Roe WA60OHX

secure from prying eyes and fingers at shop-
ping malls or darkened urban streets. The
safest radio is one that isn’t there to steal.

Travellers or those who change vehicles
frequently will like the 24T's small size, light
weight, and ease of installation. Solder a
cigarette lighter plug to the power cord, throw
a small mag-mount antenna into a suitcase,
and voila! A complete VHF/UHF station ready
for action anywhere.

The rig’'s 25 watts on both bands let it reach
out and touch just about any repeater worth
bringing up, and it gives plenty of margin for
long-distance simplex operations. With a Bird
4381 power meter and a 5012 load, | measured
23.5-26.5 and 22-25 watts output on the 144
and 440 MHz bands, respectively. Low power
measurements, 6-8W and 5.3-6W, ran slight-
ly higher than the specified 5 watts. The unit
draws about 300 mA in the receive mode and
just over 5A while transmitting at high power.

Initial set up and operation is straight-
forward. Turn the power on with the ON/OFF/
VOLUME knob, adjust the squelch setting
with the concentric ring, and tune to the appro-
priate frequency with the larger, main tuning
knob on the far left of the front panel. The
UP/DOWN tune buttons on the hand mic also
change frequency. Two small buttons under-
neath the main tuning knob change the fre-
quency up or down in one megahertz incre-
ments. Another small button selects high or
low power, and the fourth button in this panel
position initiates scanning. Seven of the eight
buttons on the rig’s right front panel are dual-
function. Alternate functions are selected by
first pressing the F button, then pressing the
correct funtion key.

For repeater operation, the +/— offset key
alternatively toggles between —,+, and sim-
plex. Unusual offsets can be programmed
simply by hitting F, OW (offset write), and by
using the tuning knob to select the correct
offset. The user can select 5, 10, 15, 20, or 25
kHz tuning steps in a similar way after hitting
F, TS (tuning step).

Storing frequencies in the 21 memories is
as easy as one, two, three. The MR key cuts
the mode to memory recall. Use the MHz tun-
ing keys to select a memory. Tune the appro-
priate frequency into VFO A or B, and hit the
MW (memory write) key. Memories 1 and 2
contain “‘call channels,”” which are frequently

Number 5 on your Feedback card

used channels you will want to be able to recall
quickly with one or two keystrokes (CALL 1,
or F, CALL 2). Memories 20 and 21 store low-
er and upper scan limits, respectively. Scan-
ning in memory recall mode will initiate step-
ping through all 21 memories. The memories
store all programmed information, including
offset, subaudible tone selection, and priority
channel designation. (The 24T samples the
priority channel one second out of every six
seconds.)

No options to buy here, either. The 24T
includes both a subaudible tone decoder and
encoder. The decoder functions as a "tone
squelch”; that is, the squelch will not break
until the appropriate tone is received. Of
course, the encoder transmits a subaudible
tone for other transceivers or repeaters em-
ploying tone squelches. One of the 37 CTCSS
tones are selected by hitting TONE and select-
ing ENCODE, DECODE, both followed by F,
TONE NO. and tuning in the right tone with the
main tuning knob,

The 24T features a built-in duplexer. With a
single dual-band antenna, the rig can operate
in a crossband, full duplex mode. (Use of two
antennas requires an external duplexer.)
Loading the separate transmit and receive fre-
quencies in the two VFOs and pressing F,
DUAL enables this mode. This is also handy
for programming non-standard offsets not
viable with the OW function.

The Alinco 24T's electret condenser mic
sounds pretty darned good on transmit, and
its 2 waltts of audio power is more than ade-
quate for noisy road conditions. The speaker
is on the bottom, suitable for most installa-
tions. Those not satisfied with the rig’s internal
speaker can always plug an BQ) external
speaker into the jack in back.

Packeteers should rejoice to find adequate
audio qualities and performance for their fa-
vorite mode. On the down side, Alinco does
NOT provide audio on the mic connector.
However, pin 6 is left free for what should be a
relatively easy modification to correct this
deficiency.

This rig is, in a word, HOT. It looks and
sounds good. There are no nasty surprises
like three-handed control combinations.
There are NO options to purchase for full-
featured operation. Above all, the price is
fantastic |58
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A Trip Throu
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et’s try something fun for a moment.

Grab a ruler, or a tape measure if it’s
handy. Got it? Pick up a pencil and draw a
line 5" long. Now use the ruler to divide it in
half, just over 2'2". Finally, divide that line
in halfto 13%".

You have just sketched the dimensions of a
quarter-wave antenna for the 13 centimeter
band—2.3 GHz, which i1s 2300 MHz, or
2,300,000,000 Hz. (That's a LOT of Hertz!)
Pretty small, isn’t it?

The thrust of this introduction to the ama-
teur microwave bands is think small. On the
other hand, we can also think BIG while we
think small, and I'll show you what I mean as
we move on.

Overview

The majority of amateurs are active on the
HF (High Frequency) bands—that is, 160
through 10 meters. These are the first fre-
quencies on which most operators get up and
running. A considerable number of hams
venture higher, to 6 meters, 2 meters, 1.25
meters, and even 70 centimeters, which 1s as
high as most of them will ever go.

But to think that life ends after 450 MHz is
grossly in error. The biggest chunk of spec-
trum allocated to the Amateur Radio Service
lies above 900 MHz, where one band alone
(23 centimeters) iIs larger than the combined
bandwidth of all allocations from 160 meters
through 220 MHz! That's a lot of room to
play with, and the room is largely empty most
of the time.

For whatever reason, the bands above 900
MHz are underused by most amateurs. Could
it be ignorance? Reluctance to spend money?
Little or no understanding of propagation at
these frequencies? Probably a combination of
all three! Well, grab your hats and come
aboard for a short flight over the **Uncharted
Territories’” as we unravel some of the mys-
teries of microwaves!

The 902 MHz (33 Centimeter) Band

Compared to its higher-frequency cousins,
33 cm 1s just coming into adolescense. Yet
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by Pete Putman KT2B

it’s a “*hot’” band of late, with a preponder-
ance of schematics for preamps, converters,
transverters, and amplifiers showing up in
numerous publications. The allocation is ac-
tually from 902 to 928 MHz, but for the
moment most activity is taking place near the
low end of the band, between 902 and 904
MHz.

“...(23 centimeters)
is larger than the
combined bandwidth
of all allocations from
160 meters through
220 MHz! "’

A half-wavelength at 33 cm is roughly 6'2"
long, making designs of high-gain antenna
arrays quite simple. Two popular yagis are
(1) Conventional half-wave element types
and (2) Full-wave loop designs. As I men-
tioned earlier, thinking “*small’" allows us to
think **big,”” which translates into multi-
wavelength booms for higher forward gain
and fairly narrow beamwidths.

Since 33 ¢m hes just above the cellular
telephone frequencies, much surplus cellular
equipment has been modified (or stripped for
parts) and incorporated into amateur stations.
Many semiconductors developed for cellular
operation are easily obtained at a reasonable
price, and a number of designs based on com-
mercial power modules have sprung up in
amateur microwave newsletters.

At the moment, there are no manufacturers
in the USA or Japan with a line of amateur
transceivers for this band. There is a mobile
citizen’s radio service in Japan which uses
low-power FM equipment in the 900 MHz
range, and perhaps some of these units will
make their way across the Pacific. Currently,

only SSB Electronics of West Germany,
and LMW Electronics of England, manufac-
ture linear transverters for 33 cm. Both mod-
els accept all modes (except ATV) and
run about 20 and 6 watts output respectively,
using a 144 MHz IF. For ATV buffs,
PC Electronics of California sells a 33 cm
transmitter with the capacity for audio sub-
carrier.

Propagation at 902 MHz closely resembles
that found on the 23 cm band (1240-1300
MHz). Radio waves at this frequency propa-
gate line-of-sight and are largely limited by
atmospheric attenuation. Obstacles such as
densely foliated trees, large buildings and
hilly terrain, can become formidable obsta-
cles to the average 33 cm signal! The quantity
of precipitation in the air can also degrade
communications.

For the average home station running 5-10
watts to a single loop/dipole vagi, communi-
cations from 25 to 50 miles can easily be
reached with smooth terrain. The fun begins
when atmospheric conditions form tempera-
ture inversions, layers of cooler air trapped
between layers of warmer air. This phe-
nomenon creates something approximating a
“*duct’’ (such as that in air conditioning), and
33 cm signals entering the duct may come
from hundreds of miles away.

Such paths have occurred from the central
states to the northeast, across the Gulf of
Mexico, along the Atlantic coast, and even
from Hawain to southern California. While
the path from Hawaii to Los Angeles has been
worked on all bands from 144 through 1296
via tropo, it remains to be done on 33 cm. As
of this writing (7/10/88), the record for a 902
MHz contact is 623 miles, between Texas and
Flonda.

The 1240-1300 MHz (23 Centimeter) Band

Of all the bands above 900 MHz, 23 cm is
probably the most accessible at present. It's a
worldwide allocation (unlike 33 cm), and
many (ransveriers, iransceivers, antennas,
preamps, and amplifiers are available for it.
For those inclined to homebrew, circuits




GET YOUR BEARINGS STRAIGHT
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* Automatically erases memory
and rapidly charges NiCad
batteries up to 15 Volts.

| | _ _ 7 i » Allows batteries a long life
A’r last! A map dedicated to the radio amateur. Announcing the Azimuth-Equidistant wall map from . 1 ;
the Great Circle Map Co with maximum Capac’tY
; An azimuth map provides information about heading and range to any place on Earth. Mo longer will ™ HEID'S restore a tired battEr}f.

you have to guess al which way to aim your beam anlenna for that rare DX
Each map is specially drawn with your station at the exact center. The rest of the world is spread out e Full 2 year Wﬁrrﬂnty+

| around you. To use the map, simply find the target station and read the compass heading from the border . C\DSI effective. saves money
: ; oy | ¥ w

| of the map. 1o find the range, count the number ol rings from the center. Each ring is spaced 1000 miles - 2

| apart. Vaila! You now know the true neading and range to the target station ot PDHEE de LEG" never hﬂd ”.

| he maps are custom drawn with computer accuracy for your location and are personalized with your SO gﬂﬂd
station s call sign at the lower right. Each map measures 35 xZ23 | is brightly colored,. and is printed on
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high quality poster stock making it suitable for framing
To order, send $39 check or money order and your station's call sign and location (if you live in a large

city, state which side of town) to: 6' - -y Q—Ir- - = Im (\E EE:H“I T unlm e
R + ’ 5 Somerset Dr., Coatesville, PA 19320

P.O.Box 691401 * San Antonio, TX rELr_’t'::EJ NQUIRIES INVITED | (215) 383-6395
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The Advanced Radio Devices (ARD) R9100 is the heavy duty antenna rotator designed for the big gun with antenna loads to one
ton, All components are designed and selected for durability and long life, a quality often over looked.

The control systemn provides both analog and digital readout of direction to within +1 degree. Provisions for external computer control
which allows rotor positioning by the mere keyboard entry of a target country’s prefix. Software is provided for use with most

popular computers.

This quality rotor is the most capable and powerful unit designed for the amateur market today. You can pay more and get less.

SPECIFICATIONS
Rotating torque: 10,000 inch lbs.
Braking torque: 24,000 inch lbs.
Vertical load: 2000 lbs.

Mast sizes: 2.0 to 3.5 inch O.D.
Motor: 1/3 HP

Rotation speed: 1 RPM
Weight: 230 Ibs.

Size: 14.9x25x15.1 inches (wlh)

Write for complete specs and
installation information

| : i Distributed Excluswely by EEB

B O:rders: 800-368-3270 g e e
EEB Electronic Equipment Bank
B  5!6S Mill St NE, Vienna, VA 22180

(just minutes from Washington, DC)
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abound to help the ham get up and running in
a hurry.

23 ¢m has been in the allocation tables for
quite a while, and a detailed band plan exists
supporting a variety of modes, including
packet, SSB/CW. ATV, and satellite opera-
tion, A half-wavelength at 23 cm 1s about
44", making the design of high-gain yagis
quite easy. Many 23 cm designs have been
scaled down to 33 cm with excellent results,
and solid-state amplifier designs for 23 cm
have also been used this way.

23 cm is also part of the Enhanced Novice
allocation, and this. coupled with the popu-
larity of the band overseas, has led to a major
commitment by the large manufacturers to 23
cm transceivers. Kenwood, ICOM, and Yae-
su all manufacture FM handhelds and mobile
radios for 23 cm, while ICOM and Yaesu also
make multi-mode base station transceivers.
On the transverter side, SSB, LMW, and
Microwave Modules all make high-perform-
ance equipment. SSB and Down East Mi-
crowave sell a full line of solid-state
“*bricks’’ (amplifiers). Antennas are avail-
able from KLM, Tonna, Larsen,
J-Beam, and Down East. PC Electronics also
makes a nice 23 cm ATV unit.

Moonbounce (EME) operation is quite
popular on 23 cm, partly because a high-gain
array of yagis (or even a dish) doesn’'t take up
much room. Many weak-signal operators
around 1296 MHz are running some truly
monster arrays. How about four 55-clement
yagis on an H-frame? (Imagine running 220
clements on 2 meters!) Propagation is very
similar to 33 cm, with everyday communica-
tions possible over a 25-50 mile path on
smooth terrain.

Tropospheric enhancement can produce
spectacular results on 23 cm. During the June
1988 VHF Contest, daytime SSB/CW
contacts from the eastern shore of Virginia to
New York City, Long Island, and South
Jersey, produced signal levels in the S-1
to S-3 range. However, at about 9 PM, the
same signals were literally 60 dB over S-9
due to tropospheric enhancement. The rea-
son? The ocean cools off faster at night than
the shore areas, and tropo “‘ducts’” were
formed.

From late summer through late fall, tropo
enhancement can often occur many miles
inland. A tremendous opening in late
November 1986 resulted in hundreds of 1296
contacts between stations in New York,
Pennsylvania, and Ohio, and stations in
Texas, Oklahoma, and Kansas. In many
cases, both sides were running under 10 watts
output to modest antennas . . . . . testimony to
the power of a tropo opening!

The 2300-2450 MHz
(13 Centimeter) Band

|3 cm has been coming into its own lately,
with a general upswing of interest along
the East Coast, central Midwest, and South-
ern California. A half-wavelength at 13 cm is
just 2.5", making the construction of a
conventional dipole-element yagi somewhat
difficult. Here is a band in which dish an-

tennas start to look more attractive, but the”
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ever-present loop yagis are quite practical
as well.

All modes are permitted on 13 cm, but the
most popular are SSB and CW weak-signal
work. 13 ¢cm is also used for remote FM links
and control lines in areas where high moun-
tains offer linc-of-sight paths to urban areas,
and telephone lines would be impractical.
Satellite operation is now available with the
addition of a 13 cm downlink from Phase 3C,
using a beacon at 2400.325 MHz and a Mode
““S™" uplink/downlink from 435.600 to
2400.700 MHz.

13 cm tends to be an experimenter's band
due to the lack of commercially-manufac-
tured amateur equipment. Only two compa-
nies make transverters for this band—again.
SSB Electronics and LMW Electronics.
Another stumbling block for potential
builders is the lack of linear solid-state
devices for power levels over | watt. Most
designs adapted from commercial or military
devices rely on 26-volt supplies and ground-
ed-base bipolar transistors. As such, they run
Class C only, but this 1s not a problem when
operating CW.

The limitations of low power are more than
made up by larger antenna arrays, suchas4 to
10 foot dishes or multiple-bay loop yagis. A
fly in the ointment 1s the considerable losses
incurred in conventional transmission lines at
this frequency, as the dielectric tends to ab-
sorb RF energy. Most serious 13 cm opera-
tors use % " hardline, and even it has moder-
ate losses at this frequency.

Despite the drawbacks, propagation at
2300 MHz can be extensive. A modest station
running |1-2 watts to a 20 dB antenna
should be able to work about a 10 to 15 mile
radius from the home station. Longer paths
can be worked during periods of enhance-
ment, and a well-equipped station running 50
to 100 watts to a 20-23 dB array might be able
to work over 200-300 miles if conditions
are right.

Precipitation poses a major hurdle, as large
raindrops or snowflakes tend to reflect or
refract the signal away from its intended re-
cipient. Indeed. many 13 ¢m operators work
each other along partially-obstructed paths,
taking advantage of consistent refraction by
nearby hills or buildings. Stations have even
worked via “‘airplane scatter’” where the sig-
nals have used a 747 passing overhead as a
reflector. This technique has also been tried
on 23 cm.

The 3300-3500 MHz (9 cm),
5650-5925 MHz (6 cm),
and 10000-10500 MHz (3 cm) Bands

Here is some truly uncharted territory.
Talk about available spectrum space! The
3 ¢cm band alone 1s bigger than ALL amateur
allocations through 13 ¢m. These are truly
the “*millimeter-wave' bands, with a full
wavelength at 10,000 MHz (or 10 GHz) mea-
suring just over | inch. As might be expected,
construction of conventional yagis would be
all but impossible here, so waveguide and
feedhorns are the preferred method of trans-
mission, either directly or to illuminate
a dish.

Virtually anything can send a signal
from these bands astray: A bird flying in front
of a dish, tall buildings, vehicles, dense
rainclouds or foliage. These are literally
**line-of-sight”’ frequencies. Power genera-
tion at these frequencies 1S not an easy
task. Most stations are typically running
under 1 watt, often at less than one-tenth of
| watt.

Two modes predominate here: Wideband
FM, employing Gunnplexers or similar Gunn
diode oscillators. and narrowband CW/SSB,
using transmit/receive converters with inter-
mediate frequencies at 144 MHz. Virnually
all of the equipment used on 9 cm and 5 cm
i1s homebrewed, while there are at least
two commercial units on 3 cm, the SSB Elec-
tronics Microline Transverter, with about
100 mW output, and the previously-men-
tioned Gunnplexers, with 10 to 20 mW
output,

Signals can also be enhanced by tropo-
spheric effects (although to a far lesser degree
than on 903 and 1296). The record for a
2-way 10 GHz path was set from the coast of
Spain to an island in the Mediterranean Sea—
a path entirely over water. In this case, the
ducting was used as an extended waveguide
to get more mileage out of the milliwatt signal
levels.

Summary

The frequencies from 900-10000 MHz
represent a vast resource that lies largely un-
tapped by all but a small percentage of ama-
teurs, yet nowhere else in the spectrum do we
have the space to run virtually all modes with
little or no QRM. and minimal interference
from inclement weather. Although high pow-
er levels are harder to obtain, higher gain
antennas more than compensate.

This ““trip"" has been by no means conclu-
sive! I have purposefully neglected the bands
above 10 GHz due to the limited scope of this
article. If you are stimulated to try operation
on one or more of these bands, | suggest you
obtain copies of the following publications:
(1) The ARRL Handbook , 1988 Edition, (2)
The VHF/UHF Manual . by G.R. Jessop, (3)
The Proceedings of the 1987 Central States
VHF Society Conference, (4) The Proceed-
ings of Microwave Update ‘87, and (5) Pro-
ceedings of the Mid-Atlantic VHF/UHF Con-
ference. All are available from the ARRL
Publications Dept.

You may wish also to subscribe to any of
the numerous regional newsletters that detail
UHF and microwave operation. Three good
choices would be the Midwest VHF Report ,
published by Roger Cox WBODGF, 3451
Dudley St, Lincoln NE 68503; VHF/UHF
and Above, published by Rusty Landes
KAUHPK, PO Box 126, St. Mary of the
Woods, IN 47876: and Feedpoint . published
by the North Texas Microwave Society, c/o
Wes Atchinson WASTKU, Rt. 4, Box 565,
Sanger TX 76266. Another newsletter,
which has some excellent circuit ideas from
time to time, is Cheese Bits, published by
the Mt. Airy VHF Radio Club, c/o Harry
Stein W3CL, 2087 Parkdale Ave. Glenside
PA 19038. B8
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SALES SERVICE *ALL PRICES SUBJECT TO CHANGE

ICOM LIST  OuRS! : KENWOOD LIST OURS!
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FELLOW RADIO AMATEURS,

You've discovered the greatest hobby in the world. And 73 Amateur Radio captures the excitement of amateur
radio like no other ham magazine in print today. With 73, you’ll have fun discovering the thrills of this great hobby.
And while you’'re at it, you'll also learn more about ham radio.

Don’t take the risk of missing out on all 73 has to offer. You can have your issue of 73 delivered to your home
every month for just $19.97 (12 issues)—that’s 43 % off the cover price!
And with every paid subscription we'll send you a FREE GIFT: a great looking 73 baseball cap.
88 A home delivered copy of 73 means you'll never miss out on these tremendously popular
monthly columns:
*Construction projects: The most homebrew projects anywhere .
*Product reviews: Belly-to-belly matchups of new gear.
® Aerial View: Everything vou’ll ever want to know about antennas.
*RP: For low power aficionados.

:- *WEATHERSATS: Get the latest fax on the weather.
; sNever Say Die: And you bet I won't.
*73 International: 73 Amateur Radio is the only ham magazine
with monthly news from every corner of the world.
D YE ’ I want to receive my copy of 73 Amateur Radio at home
o every month. Please start my subscription immediately: |
| year (12 issues) for $19.97 and a FREE 73 BASEBALL CAP!*
= Name
Address
City aiate_Fp
_— 1 Bill Me [1 Check Enclosed [] Charge my credit card
SUBSCRIBE TODAY Sy
: _ S L1 MC [] Visa L] Amex Exp. Date
And remember—x?fnh every paid subscription Signature
UI'dEI’, you Il receive a FREE 73 BASEBALL Offer vahd for a limited time only. Canadian-and foreign surface orders: 327 per year (12 issues) LS. funds.
" ] Please allow 4-6 weeks for delivery of first issue. *Free gifts are sent to paid subscribers only.
Cﬁp, d]'ld SAHE 43 ':J'?f; DFF THE CDvER PRICE«- Mail {:‘mm“ to: 73 Amateur Radio , P.O. Box 931, Fﬂl‘iﬂiﬂ'ﬂdﬂlt‘* NY 11737-9631 ?E-'lﬂEEC l
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For the Finest in Repeaters,
_ Gow:th the Leader—

ﬁ- SPECTHEM COMMENICATIONS

lﬂM 220 MHz

SCR1000A 2M or 220 :
REPEATER W/150 WT. 2M Amp
& 30A POWER SUPPLY.

(All items available separately)

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.S.A.P.!

SPECTRUM

We’'ve got the greatest
design/performance
‘““Know-how’’— 15 years

in the business—with
constant improvements in
our Repeaters & Link Units!

For that new Machine—Spectrum now makes
3 lines of Repeaters—the world famous
Deluxe SCR1000A, the Low Cost line of
SCR77s, and the new State of the Art
Microprocessor Controlled SCR7000X Line
of Repeaters which will be out very soon.

The SCR77 Repeaters maintain the quality of
design, components and construction which
have made Spectrum gear famous throughout
the world for years. However, all of the “*bells &
whistles’' have been eliminated—at a large
cost savings to you! The SCR77 is areal “"'work-
horse'’ basic machine designed for those who
want excellent, super-reliable performance
year after year—but no frills!

Of course, if you do want a Full Featured/
Super Deluxe Repeater with Full panel
metering and controls, and a compilete list
of ‘built-in’ options, then you want our
SCR1000A or the SCR7000X.

All three available with: Autopatch/Reverse
Patch/Landline Control; TouchTone Control of
various repeater functions; ‘PL’; “Emergency
Pwr./ID"': Tone & Timer Units; Sharp RX Filters;
Power Amps; etc.

Sold Factory Direct or through Export Sales Reps. only.

Complete Line of VHF/UHF Rcvr. & Xmtr.
Boards & Assys. also available. Plus ID,
COR, DTMF Control Bds., Antennas,
Duplexers, Cabinets, etc. Inquire.

CORP.

/577 SPECTRUM COMMUNICATIONS

1055 W. Germantown Pk, S10 » Norristown, PA 19403 ¢ (215) 631-1710 « TELEX: 846-211

FAX: (215) 631-5017
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AUTOPATCH

WITH REPEATER CONTROLLER

CES 510SA-Il FEATURES:
* Simplex sampling for fixed station * Supplies programmable logic for use
operation as a repeater controller, including

XMIT hang time, TOT, CW ID interval,
and courtesy beep

= Remote base station operation
enabled by special security code

* Reverse patch capable, automatic
ring-out upon receipt of an inbound call

* Four selectable CW IDs for repeater
or patch time out, patch on, and

and toll restrict error message

Regardless of your autopatch requirements, the CES Model 5105A-11 will supply
reliable, long term service for amateur fixed station or remote repeater sites.

Make The M{Innnectinn
Communications
Electronics
Specialties, Inc.

931 S. Semoran Bivd./Suite 218
Winter Park, FL 32792

* Half or full duplex operation for
repeater use

* Variable sample window and sample
rate in simplex

* Moblle access via single- or multi-
digit DOTMF codes

* Remotely programmable functions
include connect code, activity timers,

g r.[ﬂr {l;:':;lll it “'m E-H"ﬂﬂ fiM
::::'.'- i B ; X
g FNfT ArdE

NO MASTER - NO CAMERA - NO FILM - NO DEVELOPER

DIRECT ETCH dry transfers make guality circuit boards fast
without formal artwork. A new Master Assortment includes over
4000 donuts from .050" to .250" and 118 trace lines from .014"to
125" |t also contains all sizes of through hole and surface mount
devices including DIP, TO, DIN, D and edge card connectors,
SO. SOL, PLCC, flatpacks, SOT's, 2 terminal tubular and flat
SMD's. The Master Assortment has 69 cut apart dry transfer sheets
with complete instructions. Works with all common etchants.

DE-973 Master Assortment (69 pattern sheets) ....... .. $34.95
(Add $2.00 shipping. NJ and CA residents also add sales tax)

DATAK Corp. » 3117 Paterson Plank Rd. « N. Bergen, NJ 07047
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A PICTURE IS WORTH A
THOUSAND WORDS

YOU ALREADY HAVE:

TRANSCEIVER

ANTENNA

COLOR VIDEO MONITOR
AUDIO TAPE RECORDER

SIS S

ADD:

ROBOT COLOR SLOW
SCAN CONVERTOR
(Video Transceiver]

YOU NOW HAVE:

V] A COMPLETE COLOR
VIDEO STATION

No modifications. AM/FM/SSB;
Direct, repeater or satellite
operation. Computer interface.

SALE PRICE: $1095.00
REGULAR: $1295.00

NOW THROUGH DECEMBER 1, 1988
CALL TO ORDER

1.619.279.9430
VISA MASTERCARD ACCEPTED

ROBOT RESEARCH [INC.

5636 RUFFIN ROAD
SAN DIEGO, CA
92123.1317 USA
TEL 619.279.9430
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Number 7 on your Feedback card

10 GHz Polaplexer Transceiver

A unique system for ﬁ;ﬂif‘duplex 0pefdﬁ5ﬂ:ggg ;ﬁe 3 cm band.

he construction of the polaplexer

transceiver was prompted by Wo60Y]
and others who needed circulators for their
own projects. A very simple 10 GHz
transceiver could be built but required a
circulator, a hard-to-find and expensive
component. The point we were trying to
accomplish was an inexpensive alternative
that could provide excellent performance and
an easy construction project. This approach
goes back 30 to 40 years and involves many
amateur s efforts, including W6IFE and
W6VIX. Ed W60Y's design is quite simple
and uses only one out-of-the-ordinary
component—a Teflon™ rod.

Required Components

The shopping (junkbox) list includes a
Gunn diode, a short section of WG-16
waveguide, brass shim, 1/16" brass rod, and
a 1" piece of Teflon™ rod. Those with their
own Gunn oscillator will not need the Gunn
diode. I used a Solfan intrusion alarm Gunn
oscillator that I found at a burglar alarm com-
pany. The power output of this unit normally
is 5 to 10 mW. After substituting a higher
power Gunn diode, however, the unit now
produces 100 mW output. I was able to obtain
a large quantity of high power Gunn diodes
for 6. 10, and I8 GHz operation. You can
easily find the remaining pieces in most local
well-stocked hardware stores or at the local
swap meets and surplus dealers. The high

- g3 13716

' - b4
% N | [
] —.—.==?
II ‘ ﬂﬂaﬂ. L] L]
TEFLON | na%" 1" Q.0 0930 1D
TRANSFORMER | o kozs* BRASS TOILET

Figure |. Cut-away profile of the circular waveg-
uide, with the Teflon™ piece inserted.
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by C.L. Houghton WB6IGP

power Gunn diodes I have made are available
for amateur radio construction. 1 will make a
kit of these components available to those not
able to locate them.

Easy Design

The design of the polaplexer is very sim-
ple. It uses standard plumbing brass tube
found in a bathroom water closet as an over-
fill pipe. The cost of these pipes 1s about
$2.50 in most hardware stores. One end of
the tube is fitted with a waveguide flange, that
is turned out on its center to fit the outer
diameter of the 1" brass pipe. Through this
flange is where the Gunn oscillator attaches.
This can take several forms, including the
familiar intrusion alarm microwave units or a
homebrew Gunn oscillator made out of a
piece of WG-16 waveguide. In either case,
the oscillator is coupled through a Teflon™
transformer which is positioned just inside
the mounting flange on the inside of the 1”
brass tube.

The Gunn oscillator serves both as the
transmitter and injection oscillator for the
detector mount. The transmitter is frequency
modulated by varying the power supply
voltage. On receive, a small portion of the
oscillator power i1s coupled into the detector.
The difference frequency, 30 MHz in this
case, is detected by the mixer diode and am-
plified by the following IF stage. The sensi-
tivity of this polaplexer is quite competitive

with a good circulator and performs quite
well. It is especially good when used with a
quality low-noise detector diode. I use a Mi-
crowave Associates (M/A COMM)
IN23WG with a maximum noise figure of
6.5dB.

Approximately 30 dB of isolation between
transmit and receive is achieved due to cross
polarization in the circular waveguide. When
using a polaplexer, offset the unit 45 degrees
from true when working vertical Gunn units.
The convention is to rotate the receive off
vertical towards the right when facing the
distant station. When operation is with other
circular units, no offset adjustment is neces-
sary. See the system photographs and Figure
1 for details. Add to this package a simple
regulated power supply of about 10 volts DC
with an [F amplifier operating at 30 MHz for
the detector IF output and you are nearly
ready to put this system into operation.

Making The Flange

The heart of the system is a 5 13/64"
section of brass tubing. I first mounted the
tube into a flange that was prepared by open-
ing the | by 2" normal rectangular to a full
circular to accept the 1" brass tube’'sOD ina
slightly tight fit. I used a lathe to cut open the
waveguide flange, and fashioned a square
piece of brass plate with a center cut hole to fit
the 1" tube.

After assembly, polish the finished flange

3 918" —+ |
et [ | DET
r—z WS | | [ FLANGE
5 WG-18
| fo | o) r—r &/32 INJECTION rfL‘JE._']T
P g SCREW OFFSET 45'—--2'-2» SILVER SOLDER
(I EA e WAVEGUIDE / BRASS
5 | o g e age ~ 3 TUBE
| £ ! L R Al /16T PIN - g0*
6732/ @ = —LFCanGE FLANGE \2 i R
SCREW— DET
FLANGE
TOF END
VIEW VIE W

Figure 2. Two views of the circular waveguide. The left diagram shows the top view, with the square figure
in the center as the detection flange. The right diagram shows the end view.



fit the scale shown in Fig-
ures 3 and 4. The vanes are
soft-soldered into the S180

and joint end surface on a flat surface with a
fine piece of 400 grit sandpaper to make the
flange’s fit tight and uniform. Place the paper

le———— 0. 900 - e 0. 400" —| L

. ‘ ' . = : 0.100"
on a small piece of glass scrap to maintainthe ~ waveguide for a final fit. A = —t =
flat surface when polishing. For home-brew-  After all other operations e ToP PLATE

are completed, set them WALL THICKNESS

aside for the time being.

ing flanges, I suggest using 3/16-to 1/4 " -
thick brass plate. After checking for good fit,
remove the rear flange for attachment.

I then removed a short section of wave-
guide with the flange attached to serve as the
detector mount. This section of waveguide
need be only about % " long, extending out of
the back of the flange. Cut one off from some
scrap piece of waveguide with the flange at-
tached. File the end of the waveguide to fit the
curvature of the outside of the brass tube,
taking care to align the waveguide length
parallel to the tube length. Mount the flange
centered 2 9/16" (2.5625") from the end of

VANE
(2 REQ'D)

Detector Pins :
I-—D.d-ﬂ{l —_——— i-

\ TOP PLATE 0.100"

WE‘?“"; :

TOP PLATE 0.100"

Kot
SOFT SOLDER VANE
AND TOP PLATE TO

INSIDE OF DETECTOR
HARD SOLDER

I.0. OF BRASS TUBE
PLATE TO TOP OF
VANE (TACK - {MOUNT AS LAST ITEM)

SOLDER)

See Figures 1 and 2. Four
holes are now drilled into
the brass tube. The first hole
1s located 0.30" back to-
wards the end of the tube
from the center of the at-
tached waveguide detector
mounting flange. This hole
point is centered on the
brass tube and is perpendic-

VANES AND TOP PLATE
ARE 0.010 SHIM STOCK

END VIEW

the brass tube. The center measurement is
from the inside of the waveguide. See Figure
2 for placement of the detector flange on the
brass tube.

Detector Construction

With hard silver, solder the short piece of
waveguide to the side of the brass tube. Make
sure to remove any solder that flowed inside,
so the inner surface is a smooth transition
from brass tube to waveguide—excess solder
is quite messy. The primary reason for using
hard silver solder is so it will stay intact when
other parts are soft-soldered to the polaplex-
er. Don’t ruin a careful and time-consuming
alignment with quick construction methods
and soft solder! Also, place moist paper towel
into parts of the soft-soldered to keep exces-
sive heat from desoldering them.

Verify the alignment of the half-finished
assembled polaplexer after the silver solder-
ing operation. If in good order, remove the
brass tube inside the waveguide fitting by
drilling some of the center material away.
Fine-file to keep from scoring the waveguide
itself. Caution: Do not remove the small edge
lip of the brass tube as it extends into the
inside of the flange for 0.150” on either side
of the inside of the waveguide fitting, 0.9"
length side of waveguide. See Figure 3 and 4,
inside of waveguide detail.

Detector Vanes

Now prepare the brass vanes for insertion
into the waveguide opening. The space is an
equal distance across the width of the detector
coupling. Fit them with a section of brass on
the top section, approximately 0.4" by 0.1".
All parts are made from brass shim stock
about 0.010" thick. I prepared the parts by
cutting all components and trimming them to
fit. 1 then made a jig, with small pieces of
wood scraps, to hold the two vanes in position
while 1 silver soldered the two top pieces
together. I soldered the top of the vanes to the
bottom of the top plate (0.4 by 0.1") using a
small amount of silver solder to tack the
pieces together.

Once the vanes were fitted in, I cleaned up
the part by removing excess solder, and begin
fitting it inside the flange for good fit. It
requires patience, since it will more likely
move the vane part during soldering. File to

ular to the axis of the detec-

OBLIQUE VIEW

tor flange. Make sure the
drill press does not wander
and that the hole drilled is
centered and uniform on both sides of the
tube. Iused a 1/16" bit in my drill press and a
short section of angle bracket to hold the
brass tube in a bench vise while drilling.

I used a small guide drill about 0.030" to
ensure that the holes are centered where 1
want them. It is not necessary to drill through
the material—it just provides a guide. I avoid-
ed center-punching for fear of scoring the
material.

The other three holes are 0.25" center-to-
center apart from the first pin. I tapped the pin
in with mild force as the brass rods were a
tight fit. I suggest cutting off the excess with
wire cutters, since bending to hold in place
distorts the inside position. Soft-solder both
sides of each pin to the outside of the brass
tube. Note that a tight fit keeps excess solder
out of the inside of the circular waveguide.

Injection Screw

The oscillator injection screw is mounted
45 degrees offset from the perpendicular
plane line of the detector flange of the 1/16"
pins. A 6-32 screw is inserted into the guide
to act as the injection coupling into the detec-
tor mount. It controls the amount of oscillator
power to inject into the detector diode. It’s
located 3 9/16" from the rear flange. See
Figure 2.

Mount the rear flange to the tube with its
bolt holes aligned to the oscillator unit. Make
sure the wide internal section of waveguide is
in the same plane as the 1/16” pins below the

Photo A. Rear view of polaplexer showing Teflon™
transformer and four brass pins on the side ofa 1"
tube. Detector mounted on polaplexer.

Figure 3. Details of detector vane mounting.

detector mount. Then soft-solder the rear
flange. As a last point, soft-solder mount the
vanes to hold them more firmly in place.

Operation Modes

The input end of the brass pipe is actually a
circular waveguide and is operating TE-11
mode. To this flange the Gunn oscillator is
attached. Use a home-brew job or a surplus
Solfan oscillator. The orientation of the
flange and the Gunn oscillator is in respect to
the four pins centered in the circular wave-
guide. They are parallel to the broad face of
the Gunn oscillator 1" wide opening (0.9"
inside dimensions). See Figure 2. Both
flanges are bolted together in normal opera-
tion through the four bolt holes located in the
corners of the flanges of the Gunn mount and
the circular waveguide flange.

Teflon™ Transformer

The neat trick required at this point is
coupling the rectangular waveguide to the
circular waveguide. The key player is a one
inch stock piece of Teflon™ rod, which is cut
to fit inside the circular waveguide flush with
the end of the flange. Build the Teflon™ trans-
former by milling or drilling a series of cuts
and depressions in the front and rear face.
This accomplishes the required transforma-
tion from rectangular (TE-10) to circular
waveguide (TE-11) mode. Its operation can
best be explained one of two ways: A dielec-
tric lens through which the microwave ener-

Photo B. Test circulator with short section of circu-
lar waveguide. It couples the noise generator to the
circular waveguide to allow the evaluation of the

polaplexer.
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be built out of a short piece of waveguide.

Gunn Oscillator

It is not important what Gunn oscillator is
chosen, all that is needed is a source of 10
GHz energy.

I used one of the Solfan 10 mW output
oscillators on my first home-brew project.
Set the oscillator near the frequency of inter-
est, say 10.250 GHz, and attach the Gunn
oscillator to the rear flange. Couple to the
detector flange the diode detector. Make pri-
mary adjustments with a current meter in

Photo D. Ed WoOY] on Mt. Soledad, using the series with the crysta] detector. Adjust [l:te
polaplexer, Solfan Gunn oscillator, and home- ~ 4epth of the E“”P!‘“E_ screw (6/32) to obtain
brew 30 MHz receiver. Ed is looking through a about 0.8 mA as indicated on the series me-
bore-sight tube mounted on the dish. ter, then lock the screw in position. Coupling
the detector to an IF strip provides a complet-
The center of the Teflon™ is drilled with a  ed full-duplex transceiver. 1 normally have a
0.218" diameter hole (13/64 " drill bit =  single stage low-noise pre-amp between the
0.203") through the Teflon™ center. Oneend  detector output and IF input. I use a single
of the Teflon™ transformer is machined out,  U-310 FET in grounded gate, feeding one of
centered on the 0.218” bore, a 0.750" wide  my single chip receivers operating at 30 MHz
Photo C. Completed polaplexer mount with Solfan ~ cut 0.031" deep. The other end of the (TDA-7000 Signetics chip).

Gunn oscillator attached. Teflon™ transformer has a similar cut 0.684"

_ , wide centered and 0.450" deep. This gives a Best DX So Far
gy is forced to travel and arrives after go-  ¢imple transition between rectangular wave- The best DX using one of these units with
ing through the insulating material, in 2 oyide (TE 10 mode) and circular (TE 11  atwo foot dish was about 110 miles to Heaps
new relationship in respect to the origi-  p4de). Peak from Mt. Soledad in San Diego by

nal signal (plain old obfustication), or just
simply black magic! I prefer the latter expla-
nation.

N6IZW , experimenting just for fun, insert-

With care, machine the Teflon™ pieceona  W60YJ. Ed was using one of my TDA-
lathe. 1 made a perfectly adequate trans- 7000 IF amp receiver boards operating at
former on a drill press using bottom cutting 30 MHz, approximately 70 kHz bandwidth.

. _ bits for the inside depressions in the Teflon™,  The construction of workable microwave
ed asolid hard rubber dog ball intheopenend  j¢e the center hole of the Teflon™ trans-  transmitters and receivers is not magic—
of a radiating waveguide. Its shape made It gy mer as a guide placed over a wood dowel,  they can be built at home with a limited

behave like a lens or magnifying glass which
gave (a little) gain to the microwave signal.
It collimates the microwave energy into a
focused point due to the different travel times

pinned to a large board fixed to the drill table.  workshop.
Using a small end bit, as a mill turning the )
Teflon™ part on the pin, will control the cut in Kit

_ the soft Teflon™ as to depth and edge cut. It I have a kit of raw materials to build this
through the dog’s ball. takes some time, but works quite well. Fix  polaplexer mount for those not able to find
Teflon™ Tooling the position of the board with one or two  them locally. The kit includes a short section

clamps to hold the position securely while  of WG-16 waveguide, a piece of Teflon™

Machine the Teflon™ transformer to fit  yning the Teflon™ part. Use safety glasses  rod, 1/16 brass rods and shim stock for the

inside the brass tube. The transformer resem-

_ and care when working with any power tools.  vanes. Cost is $7.50 post paid. Also available
bl:?s f nanRierless (heee Mg, with a hole  geq Figure 5 for dimensions on the Teflon™  is a 50-100 mW output Gunn diode tested at
drilled through the center of its bottom. It (raneformer. 10.250 GHz for $5 post paid, or both items

should be 0.843" long and about 0.930" wide

to fit snugly inside the circular wave-  Detector Mount
guide brass tube. Different suppliers have a

for $11 postpaid from the author. Other Gunn
diodes tested with output of 100 mW and up
_ _ _ _ , Refer now to Figure 6. A detector mount  are $10 each.

slightly different wall thickness in their brass  ino 4 low noise M/A COMM 1IN23WG One final piece of advice: Get the RSGB
tube, so cut to fit the individual tube. diode attaches about halfway forward onthe  Handbook . 1t's an excellent authority on

brass tube to the detector flange. Cut a hole  microwave, a source I wouldn’t be without.

cyl o A, through the brass tube inside the detector [ would be glad to answer any questions
a 0| flange 0.4" by 0.704" after the flange  concerning this project or any other mi-
ﬁ is hard-soldered to the tube. The detec-  crowave related items. For a prompt reply,
tor mount can be a surplus mount or can please include a SASE. See you on 3 em! &
o a
0.400
TOP VIEW |__u_345_ ol _-— GG i e G (B
SHOWING INSIDE DETAIL OF . t
UBE CUT-AWAY. NOTE REMAINING Q.09
TABS INSIDE WG-FLANGE | _% T i Z-MATCHING
P/0 BRASS TUBE. ; T ~—J«———BASE TO GROUND
e IN BRASS BLOCK
0750 0.218 0466 ilﬁf'“’ SNUG FIT
o o) 0930 | ﬁ : __F l E
| T /.f
— . 0090 | f;/f& 0123 ':l'l_'ﬂ.:llifé{lﬂtifnlﬁ
—1 ¥ — ¥
D.03I~-I-~ 0,450 ~—— INSULATED BUSHING
2 = |* BRASS TUBE TR = il
TOP VIEW — = IN23 DETECTOR
TEFLOM BMNC
:’E%SL:::‘EEEHTED b TRANSFORMER |

Figure 4. Insertion of the vanes into the waveguide  Figure 5. Cur-away profile af a Teflon™  Figure 6. Side view of circular waveguide showing detector
flange. transformer. mount.
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THEY'LL THINK

THEY'RE JUST
HAVING FUN

YOU'LL KNOW
THEY'RE
LEARNING

Carole Perry’s (Dayion 1987 Ham of The Year)
“Introduction To Amateur Radio”
package allows children of all abilities
to achieve success.

Ready-to-teach package contains: Teacher’s
Manual with 26 lesson plans, Code Practice
Oscillator for Morse Code practice,
Spacecode audiocassette which follows
lesson plans

L Any molivated teacher can teach the program

| | Hom Radio program is used as a maotivational
tool to teach skills in other subject areas

24 hour Hotline Is available for help
and questons
High motivational activities, homeworks, fund
raisers, quizzes, & reproducibles included

e T o (P s i
M@ﬂtOﬂﬁ NY 10313-0006

Tal=t (718) 983-1416
T N T

LIMITED TIME ONLY—FREE VIDEO
CASSETTE SHOWING
CLASSROOM USE

| Poyment enclosed (shipping
and handling FREE)

.| Bill me; school address only
(shipping and handling will be added)
Please send me one package of “Introduction To
Amateur Radio” at only $99.95

I Please send me ndditional Codekey

CHECK ONE

1000's at only $19.95 each $
Please send me odditional SPIJ cecode
oudiocassettes at only $6.95 each §
th orders of 5 or more of the sgome fem
TOTAL PRICE
umbear where gpphcatie I

ioka discount of MO% W

Hlease include tax exempl n
Nome

I itte/Posidion
School/Organization I

alreal Address

City State

Jip Doytime Phone

S S N S
CIRCLE 241 ON READER SERVICE CARD

MADISON

CALL FOR ORDERS

1(800) 231-3057

1-713-520-7300 OR 1-713-520-0550
TEXAS ORDERS CALL COLLECT
FAX 1-713-771-7759

ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED
New lcom IC 781 Trades wanled

Kenwood TH215A, TH25AT Trade in your old HT
New Kenwood TM-621A_ 144/220 MHz FM Call

Kermwood TS 1405

New Kenwood TM-221A. 45W, mobile. Call
ICOM 2BHITTM

lcom 761 2300.00
Shure 444D 56 .95
HEIL BM 10 Boom Mike, wired 8 pin 69 00
HEIL HMS5 Desk Mike 59 00
Cushcraft 124-WB (146 MHz) 33 .00
Butterrwit HFGY, BO-10 vertical 12500
Huster (G7-144 129.00
L arsen 2-meter on glass 43 95
Anteco 2M, 5/8, Mag. Mount, Comp 2500
Van Gordon G5RV 44 .00
Valor ABS maobile 79.00
Thousands of panal meters .. . .3.95up CALL
Aerovox 1000 pl/S00 V thE:dlhmugh capu .................. 1:88
Transformer 120V Pri., 1050 VIT1A. (Sec. #18 Wire) 50.00
100 mid/450V Axial Cap 2.20
8315P-PL250 Siverplate (Amphenol) 1.25
82-61 N Male (Amphenol) 3.00
Double Female LIHF 1.00
UG176 RGBX each 30
GE 61468 1495
3-5007 140.00
GE 12BY7A 7.00
oMb 1295
6KD6 -y 12.95
Cetron 5728 ....... el TOUOR: . | 5 4
6JB6A i O e R
8350 18.00
USED EQUIPHEHT

All eguipment, used, clean, with 90 day warranty and 30
day trial Six months full irade agans! new equipment. Sale
pnice retunded # not sabished

Call for latest used gear

(B0Q) 231-3057
GNU PROD
TE Systems 2m Amp 30- 160 watts GaAs fat $229.00
POLICIES

Mirimum order $10.00. Mastercard, VISA, or C.0.D. All prices
FOB Houston, except as noted, Prices subject to change without
notice. llems subject o prior sale. Call anytime lo check the stalus
of your order. Texas residents add sales tax. All tems full fac
tory warranly plus Madison warranty.

Bird and Belden products in stock, Call today.

MADISON

Electronics Supply

3621 FANNIN
HOUSTON, TEXAS 77004

CIRCLE 25 ON READER SERVICE CARD

RF POWER

TRANSISTORS

We stock a full line of

Motorola & Toshiba parts SEE YOU AT THE

; ANAHEIM, PORTLAND
for amateur, marine, and % BOX HAMFESTS
business radio servicing BORO

Partial Listing of Popular Transistors in Stock
Matched Pairs and Quads Availabie

PN Ne! Ea PN Nel Ea
BFRY96 $ 275 SD1407 $25.00
J310 1.00 SRF2072 12.75
MAF 134 16.00 SRFJ3662 24.00
MRF 136 21.00 SRF3800 17.50
MRF137 24.00 U310 1.75
MRF 138 35.00 2N1522 11.95
MRF 150 A7.50 2N3553 2.25
MRF174 80.00 2ZN3TT 3.50
MRF208 11.50 2N3866 1.25
MRF212 16 .00 2N&048 11.95
MRAF221 11.00 2N4427 1.25
MRAF222 13.50 2N5109 1.75
MRF226 14.50 2ZN5179 1.00
MRF227 3.00 2N5589 7.25
MRF237 2.00 2N5590 10.00
MRAF238 12.50 2N5591 13.50
MRF240, A 15.00 2MN5641 9.50
MAF245 27.50 2N2642 13.78
MRF247 26.00 2N2643 15.00
MRF 260 7.00 2N5945 10.00
MRF262 B.75 2N5946 12.00
MRF 264 10.50 2NG60BO 6.25
MRF317 56.00 2ZNG60B1 B.00
MRFaz1 24.00 2ZNB082 9.50
MRF422 36.00 2N60B3 9.75
MRFa28 50.00 ZNG0B4 11.50
MRF433 11.00 25C730 1.25
MRAFa499 A 12.50 25C1307 3.00
MRF450 13.50 2SC1946, A 15.00
MRAF453 15.00 25C1947 9.75
MRF 454 14.00 25C1969 3.00
MRF455 11.75 25C2075 3.00
MRAF458 20.00 25C2097 28.00
MRF460 44.00 25C2166C 3.50
MRF475 3.00 25C2290 16.75
MRF476H 2.75 25C2312 495
MRFA477 11.75 25C2509 9.00
MRF479 10.00 25C2630 28.00
MRF 485 wr aExn 18.00 2SC2640 15.00
MRF492 16.00 25C2641 16.00
MRF497 14.25 25C2879 22.00
MRF515 2.50 IN204 2.00
MRF555 3.00 dN211 2.00
MRFG07 2.50 40582 7.50
MRFG30 4.25 OUTPUT MODULES
MRFE41 18.00 SAUS 450 MHz 55.00
MRAFG644 21.00 SAUTTA soame:  50.00
MRFB46 25.00 SAVE 158 MH; 42.50
MRF 648 31.00 SAVT 148w 42 50
MRF6&60 10.75 SAV12 23.50
MRFB3T 2.25 SAVIS 270 Mu; 48.00
MRFB43 22.50 M5TT12 M57733 use
MRFB46 37.75 M57737.5C1019 SAV7
MRFB73 24.50 SC1027 use SAU4
MRFS01 1.25 MHW710-2 3 61.00
MRF911 2.00 MHWB20-2 B89.50
MRF966 2.75 TUBES
NEZ25537 2.75 12BY7A 5.75
NE41137 2.50 5728 T160L 83.00
PTO9B47 21.00 61468 14.00
RF120 22.00 4CX2508B 95.00
SD1278-1 1375 3-500Z 125.00

Hi-Gam. Maliched. and Selected Parls Available
MATCHED TUBE FINALS IN STOCK FOR HAM ECHIPMENT
WE SERVICE ATLAS ASTRO & SWAN—CALL FOR INFO

RF Power transistiors in stock for Atias. KLM. Collins.
Yaesu, Kenwood. Cubic, Mirage, Motorola. Heathkit,
Regency. Johnson, lcom. Drake, TWC. Wilson, GE. elc
Cross-reference on CD, PT, SD, SRF, JO, and 25C P Ns,

Quantity Pricing Avallable COD VISA MC
Ship Hand. 1 Ib. U.S. or Foreign Sm Pkt Air B oz. §5.00

Orders received by 1 PM PST shipped UPS same day
Next day UPS delivery available

PARTS ORDERS ONLY — NO TECHNICAL
(800) 854-1927
ORDER LINE and or TECH HELP
(619) 744-0728

FAX 619-T44-1943

- RF PARTS

1320 Grand Avenue
San Marcos. CA 920689
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Number 8 on your Feedback card

VHF[U HF Tape Antennas

o
"ﬁl-.--'h.__-hgf
"i-.,-.--

Easy-to—make

Wl antennas.

by Fred Graham WB3H CZ %'\‘"’\—\
/ \’_\.—\—-\__\:‘:‘\L.ﬁ .
A ntenna experimentation and shortened slightly, 1.e. 5%, to
construction on the 144 Materials compensate for the dielectric con-
MHz, 220 MHz, and 440 MHz BNC Female 1o stant of the plastic material on
amateur bands is often cheap “F" Male Adapter Radio Shack #278-256 which it is mounted. The dimen-
and convenient due to these fre- _ ) i sions given in Figure 1 are for an
quencies’ short wavelengths. One Copper Foil Tape Venture Tape antenna constructed on polyester
such simple beast is the tape Venture Tape Corp. sheeting 0.003" thick, mounted
antenna. 30 Commerce Road directly on **Dry Wall"" wall-
Rockland, MA 02370 board.

An Idea Is Born (617)-871-5964 Although the antenna’s length
I often sketch antenna designs Plastic Sheet Mylar,™ Polyester, Acetate, etc. has to be adjusted for proximity to
on large engineering graph paper. NTC Plastics the wallboard, its operation is not
Frequently, 1 had to recalculate . , " otherwise affected. The transmit-
and redraw the designs to visualize P petching TIsnaloines R Bt oK) ted and received signals will show

how certain modifications would
affect antenna operation. It was while draw-
mg a design for a 440 MHz antenna that |
realized that the actual dimensions of the an-
tenna were fitting on my graph paper.
Voila!—if I could replace the pencil lines on
the paper with a conducting material, I could
test the antenna with a transceiver and easily
trim and adjust it for best results.

The Materials

Narrow, adhesive-backed copper foil tape
used in making stained glass, available in
hobby shops, was the perfect choice. When
the antenna is laid out on clear Mylar,™ ac-
etate, or polyester sheets, it can be pinned to
the wall or ceiling for testing. Modifications
are easy to make with an X-acto knife and
soldering iron.

The clear plastic sheeting, 0.003" to
0.005" thick, is usually available at art supply
stores. | found I could buy rolls 12 feet long
and 40 inches wide. These dimensions al-
lowed me to experiment with full-sized, mul-
ti-element antennas for two meters.

The following describes a simple folded

dipole antenna for 2 meters that can be
mounted, for vertical or horizontal polariza-
tion, either on the wall or ceiling of the shack
with push-pins. It has a professional appear-
ance. Since the folded dipole has a balanced
input impedance of 300Q, Tused a TV match-
ing transformer to convert the unbalanced
5200 output of my handheld to approximately
300€2 at the antenna. These small transform-
ers work quite well up to the 5 watt level and
can be used at 440 MHz. | have not tested the
transformers beyond 5 watts, but I have load-
ed them with 3002 carbon resistors at 440
MHz, and measured virtually no loss or re-
flected power.

Not Always “*492/1°

The resonant physical length of the antenna
will vary according to its proximity to the
wallboard material on which it is mounted. I
have found that mounting the antenna on
“Dry Wall’' requires about a 20% shortening
of the element from the value given by the
expression: 492/f (MHz). If the antenna is
suspended in free space it will only have to be

L

el

Antenna mounted on D03 polyester sheel

Noje Mol drawn D sCale
316" copper foil tapa
Colger transtormer leads 10 anisnna lesdpoant
Solder foll cross-pieces at ends of antenna
Support transformer and feediine with cable clamp or 1ape
Lise pushpins or lape 10 mount antenna on wall board.
Foadpoint centerad al middle of element (18.75")

from
ceniar
............................ mr Iy [N TR St e 1 o 1 Ja])
copper
sirip

Figure 1. Two meter copper foil folded dipole.
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dramatic improvement over sig-
nals with **rubber duck’’ antennas. Take care
not to mount the antenna near any hidden
AC power lines inside the wall. The feedline
to the matching transformer can be any length
of RG/58 or RG/59 coax, preferably with
BNC connectors at each end. Buy an adaptor
to convert the BNC connector to the *'F"
style connector on the matching transformer.
Better yet, use a cable with a BNC on one
end and an *'F"’ style on the other—this saves
both the cost and the electrical loss of the
adaptor.

The folded dipole exhibits wider band-
width than a single conductor dipole—it's
possible to cover each of the 144, 220, and
440 MHz bands with a single antenna.

Folded dipoles with other than 3002 feed
impedances are easily built by varying the
width and spacing of the dipole conductors.
The copper tape is available in widths from
5/32" to % ". The ARRL Antenna Book gives
details for various folded dipole feed
impedances.

Antennas In The Works

I am presently working on versions of the
J-pole, vertical phased array, and log period-
ic antennas for wall mounting on thin plastic
sheets. I am also considering different meth-
ods of supporting these antennas and giving
them rigidity so they can be hung from the
ceiling and directionally rotated.

Conclusion

These two-dimensional copper tape anten-
nas are very easy to put together. They
provide an inexpensive and convenient way
of experimenting with interesting antenna
configurations to use in the VHF and UHF
amateur bands. The TV matching transform-
ers work very nicely as broadband 4:1 balun
transformers up to 5 watts, and at frequencies
as high as 900 MHz. Have fun'E8




THE MOST AFFORDABLE
REPEATER

ALSO HAS THE MOST IMPRESSIVE

PERFORMANCE FEATURES
(AND GIVES THEM TO YOU AS STANDARD EQUIPMENTI)

KIT, ONLY $675 —
wirep $975 =
VHF OR UHF

FEATURES:

« SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf
models gives 12dB SINAD of 0.12uV (vhf), 0.15uV (220). UHF model
0.25uV std, 0.1uV with optional helical resonator preamp.
*SELECTIVITY THAT CAN'T BE BEAT! Both 8-pole xtal filter &
ceramic filter for > 100dB at only + 12kHz. Helical resonator front
end to combat desense & intermod.

*CLEAN, STABLE TRANSMITTER, up to 18W output standard; 50W
with accessory power amplifier.

*FCC TYPE ACCEPTED for commercial high band and uhf.
*Courtesy beep, field-programmable CWID, flutter-proof squelch,
automatic frequency control to compensate for off-frequency trans-
mitters (all standard features).

*Full range of options available, such as autopatch, phone line or
radio remote control, sub-audible tones, duplexers.

HIGH PERFORMANCE TRANSMITTERS
& RECEIVERS FOR REPEATERS
AUDIO & DIGITAL LINKS, TELEMETRY, ETC.

*FM EXCITERS: K e 3]
Kits $99, Wit $179. 2W “Q
continuous duty. TCXO0 & Ny ra
xtal oven options available. W
*TAS1 for 10M, 6M, 2M, €
150-174, 220 MHz. iy B

«TA451 for uhf. =
FCC type accepted for commercial bands.
«Call for latest information on 900 MHz transmitters.

*VHF & UHF AMPLIFIERS. For FM, SSB, ATV. Output from 10
to 50 Watts. Several models, kits starting at $79.

| .
'-\.1 S T
o

£

*R144/R220 FM RECEIVERS for 2M,

150-174,0r 220 MHz. GaAs FET

front end, 0.12uV sensitivity!

Both crystal & ceramic

filters plus helical resonator

front end for exceptional

selectivity: > 100dB at + 12kHz

(best available anywhere)!

Flutter-proof squelch., AFC tracks

drifting transmitters.

Kit $149, wit $229.

*R451 UHF FM RCVR. Similar to above. Tuned line front end,
@.25uV sens. (0.1uV with optional hel. res. preamp). Kit $149,
wit $229.

*R901 FM RCVR FOR 900 MHZ. Triple-conversion, GaAs FET front
end, @.2uV sens. Kit$169, w/it $259.

*R76 ECONOMY VHF FM RCVR for 10M, 6M, 2M, 220. Without hel
res or afc, Kitsonly $129,

*Weather satellite & AM Aircraft receivers also avail.

FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CALL FOR DETAILS.

e Send $1 for 36 page catalog by return mail.
(Send $2.00 or 4 IRC's for overseas mailing)

eOrder by phone or mail * Min $3 S & H per order

eUse Visa, Mastercard, Check, or UPS COD.

GaAs FET PREAMPS
at a fraction of the cost of
comparable units!

LNG -(*) 4

GaAs FET
PREAMP

FEATURES:
*Very Low Noise: 0.7dB VHF, 0.8dB UHF

*High Gain: 13-20dE, depending on freguency
*Wide Dynamic Range: 10 resist overigad
eStable: new-lype dual-gate GaAsFET

* Specily tuming range desired: 26-30, 46-56,
137-150. 150-172, 210-230. 400-470, or
800-960 MHz.

MINIATURE

— s GaAs FET
I PREAMP

oNLY S 24 /i,
$39 Wired/tested
GaAs FET Preamp

similar to LNG, except designed for low cost
& small size. Only 5/B"W x 1-5/8"L x 3/4"H.
Easily mounts in many radios.

* Specify tuning range desired: 25-35, 3555,
55-90, 90-120, 120-150, 150-200, 200-270,
or 400-500 MHz.

LNS-(*)

IN-LINE
PREAMP

onNLY $79 /i,
P99 wiredrestec

GaAs FET Preamp with features similar to LNG
series, except automatically switches out of
line during transmit. Use with base or mobile
transceivers up to 25W.

*Specify tuning range desired: 120-175,
200-240, or 400-500 MHz

HELICAL RESONATOR
PREAMPS

Low-noise preamps with helical resonators
reduce intermod & cross-band interference in
critical applications.

MODEL HRA<{*), $49 vhf, $84 uhf.

= Specify tuning range desired: 143-150, 150-
158, 158-162, 162-174, 213-233. 420-450,
450-465, or 465-475 MHz

HIGH-SPEED
DIGITAL RF
LINKS

You've waited a long time for a
simple, reliable, low-cost 9600
baud PACKET NETWORKING
system. Now you've got it! Our
new MO-96 MODEM and direct
FSK Transmitters and Receivers
for 220 or 440 MHz interface
directly with most TNC's. Fast
diode switched PA’'s output 15
or 50W. Call for complete info
on the right system for your
application.

*COR-3 Kit. Control ckts and
audio mixers needed to make a
repeater. Tail & time-out timers,
local spkr ampl, courtesy beep
. 3 1
*CWID Kit. Field programmabile,
timers, theworks ........ $59
*TD-2 DTMF DECODER/
CONTROLLER Kit. Full 16 digits,
switches 5 functions, toll call
restrictor, procgrammable, much
more. Great for selective calling
o e e R e, B T 4 A $79
*AP-3 AUTOPATCH Kit. Use
with above for repeater auto-
patch. Reverse patch and phone
line remote controlstd. ... $79
*AP-2 SIMPLEX AUTOPATCH
TIMING BOARD Kit. Use with
above for simplex autopatch

*MO-202 FSK DATA
MODULATOR Kit. Run up to
1200 baud digital signals
through any fm transmitter with
full handshakes. Radio link
computers, telemetry gear,

" ! N Y $39
*DE-202 FSK DATA

DEMODULATOR Kit for rcvr end
of link

RECEIVING
CONVERTERS

A&ntenna Received
input Range  Outpat

28-13 144-148
0-52 8-
054 j44-748
141318 I8-30
Tad-1ag 28-30

MODELS 145147 28.30
Kit with Case $59 146348 2830

da-TId Z8-30
Kit less Case $39 oodta e
Wired wicase $89

222-224 28-30
UHF MODELS

Kit with Case £69
Kit less Case £49
Wired wicase $99

A33-434 28-30
435437 28-30
#12-436 144-148
& 332436 S-Sl

439 2% 8126
W02-@3E A23-E48
#03-532 A430-450

See catalog for full line of 2w

converters for vhl & uhf. Kits only §79.
Linear Amplifiers avail. up to 50 w.

25th Anniversary

amironics, inc.

65-J MOUL ROAD*HILTON NY 14468-9535
Phone:716-392-9430 samtrenics® is 2 registered trademark




r Easiest Packet Radio Ever!

s F E A R keeping you from joining the thousands of hams who are having the time of A A A A A
their lives with packet? FEAR no more! Here's the easiest packet radio set up yet — and
you don't even need to buy one of those TNCs — just let your PC do the work. The DRSI
PC=Packet Adapter plugs into your IBM PC (or clone) and gets you on the air in min-
utes. Seconds even. The one-page Quick-Start-Guide will have you instantly
going like an expert. It doesn't even keep you from using your
PC for other work! Now, in addition to everything else, you'll i :
have a dual-port TNC with cross-band digipeating...even if you po=e g penety

don’t even know what that means right now. Find out why AN
thousands of hams are so excited — get your feet wet in A ' =
packet with the DRSI system. It's only $139.95. RO L e 2 TR

To get going on the HF bands you'll want the DRSI HF+ Modemn/ (5 WP B rtii :
Tuning Indicator — an extra $79.95. Go first class and getboth— & g
or stick to VHF with the basic PC+Packet Adapter. Find out for your-

self why packet is the fastest growing phase of amateur radio today. e~ 4
| [It'saballl See it at your dealer todayy. @~ = (bR o !
A A A Packet Radio
without a

$ D n SI Packet Radio TNC

Digital Radio Systems, Inc. (800) 9939-0204
2065 Range Rd. A Clearwater, FL 346235 A (813)461-0204

CIRCLE 239 ON READER SERVICE CARD

Hob, WA3QLS Paul, WA3QPX

AEA » ALINCO « AMERITRON » CUSHCRAFT « ICOM

e KANTRONICS « KENWOOD e MFJ « MOSLEY » SANTEC
e TELEX HY-GAIN » TENTEC » YAESU « AND MORE!

71 Meadow Road, New Castle, Del. 19720

Factory Authorized Dealer! 1o ebrating oy
9-5 Daily, 9-8 Friday, 9-3 Saturday MNiversary;

Large Inventory, Daily UPS Service 800 -44 1 - ; 0 08 Kathernne, KA3IYO

ey 544 New Equipment Order & Pricing ' *§§
| [T 302-328-7728 2]
- SERVICE, USED GEAR INFO

NO Sales Tax in Delaware! one mile off 1-95

." 3 o g i -

| » . Prices are subject to change withoul notice or

bl *< B :,- obligation. Products are nol sold tor evaluation.
- B Eo ¥ E

i
L
=,
k]
I

n:" Wy

Please send all reader inquiries directly.



73 Review

by Pete Putman KT2B

SSB Electronics LT-33S

902 MHZz Linear Transverter

Number 9 on your Feedback card

Transverters Unlimited
Box 178

New Boston, NH 03070
(603) 547-2213

Price Class: $600

he 33 centimeter band (902-928 MHz) is

to many amateurs today what 1296 MHz
was 20 years ago: uncharted territory with lots
of potential. The increased availability of com-
mercially-manufactured equipment for 23 cm
has taken away much of its mystery. SSB
Electronics of West Germany has been in the
forefront of supplying such equipment with
their now-famous LT-23S linear transverter. It
stood to reason that when 902 MHz became
available, they would follow up with a similar
unit, the LT-33S. (Photo A.)

Both the LT-23S5 and LT-33S share many
things in common, not the least of which is
overall appearance. The same housing has
been used with a slightly modified front panel.
From left to right, rocker switches control LO
selection, TX, and Power On. A meter has
been included to show relative output power—
unlike the LT-23S5 it is illuminated, which is a
nice touch.

Rear panel connections are also similar:
BNC input for the 144 MHz IF, BNC input for
the 8902 MHz receive input, and a type N con-
nector at the output of the PA board. Note that
(as on the LT-23S) no T/R switching is includ-
ed and an antenna relay must be added. SSB
also brings +13.8 VDC out to a separate bind-
ing post which activates on receive and drops
out on transmit. This scheme, incidentally,
protects mast-mounted preamps, though | still
encourage using a sequencer instead.

Most of the circuitry in the LT-33S derives
from the 1296 MHz unit. The maijor difference
is in the final amplifier which incorporates a
pair of Phillips ON4284 devices in parallel, as
opposed to the LT-23S which uses 2 BLU99s
in the same configuration. Amplifier operation
is in Class AB1 mode, grounded emitter for a
truly linear signal. What goes in comes out,
whether it be SSB, CW, AM, or FM.

The final amp now uses ON4284 devices
because the BLU99s kept failing at 902 during
high VSWR stress tests. Conversely, the
ON4284 does not have significantly more gain
than the BLU99 at 1296, hence the two differ-
ent types of finals in the two transverters. The
good news is that the 902 final configuration

Photo A. SSB Electronics LT-33S 902 MHz
transverter.

produces over 20 watts output saturated,
which is a good amount of drive when using an
outboard tube amplifier: It's also plenty of
power for QRP work as well.

The front end device is an active RF am-
plifier using the time-honored Mitsubishi
MGF1302, rated at about 1.3 dB noise figure.
Early models of the LT-33S ran only & watts
output and a lesser-quality GaAsFET was se-
lected for the front end. The consequences of
this were low gain and poor compression per-
formance! The MGF1302 works much better
in this regard, making the unit slightly more of
a "bunny rabbit”’ than an "alligator’’ (more
ears than mouth).

As on the LT-23S, a 144 MHz IF is the stan-
dard configuration, although you can special-
order 28 MHz IF frequencies. The use of a 144
MHz IF allows for better filtering of the LO
signal. With a 28 MHz IF, it would fall at 874
MHz and be considerably more difficult to fil-
ter out than if a 2 meter IF was used. In this
case, the LO would be at 758 MHz and is
easily trapped out. On-board resistors allow
drive with up to 12 watts to interface with the
popular multimode radios, most of which run
10 watts or have adjustable power output.

Practice shows that a lower drive level re-
sults in more linear operation. Typically, 1to 2
watts drives the transmit mixer and the output
is clean and stable. An adjustment for drive is
available near the power resistors and it should
be set just below the point at which the output
saturates—typically in excess of 20 watts.

Performance

| used the LT-33S extensively during the
ARRL January VHF Sweepstakes with a
Down East Microwave 33 element loop yagi at
about 45 feet. The feedline was 9913 (what
else?) and no external power amplifier was
used. It is certainly a challenge to work DX on
a band where activity levels are low and most
contacts are made with schedules. It's even
more of a challenge with 20 watts, but the
LT-33S came through with flying colors.

From my location in FN20, central Bucks
County, 22 contacts were made in 6 different
grid squares. Several were long-haul to FN42
(W1RIL) and FN32 (WA1MBA). There were
many CW schedules and the LT-33S heard
them all after some jockeying of the rotor box.
No external preamp was used, and I'm not
sure one is needed with the stock setup.
Should an external amplifier be used, howev-
er, it might be worth considering.

One problem (if it could be called that) was
extensive warbling of the signal (also called
FMing), due to LO instability. | attribute that

instability, however, to poor voltage regulation
caused by too much of a voltage drop in the
DC power leads from an Astron RS-7 supply.
This was confirmed in on-the-air tests with
K2SMN and WB2WIK, so the power leads
were cut to 2 feet. The problem completely
disappeared! Another cure for this condition
on the LT-23S has been to re-route the coax to
the final amplifier with a pair of 90 degree BNC
connectors around the LO crystal. (I'm not
sure why that latter problem should have ex-
isted in the first place, but the fix works 100%.)

The LT-335 was also used on the ARRL 903
Spring Sprint. Its small size and ease of
switching are well suited to portable operation
and grid-hopping. With a storage battery as
the power source, it would be an excellent
idea to disconnect the lamp from the power
output meter to save on current drain. Such
radios as the Yaesu FT-290R are ideally suit-
ed for portable |F stages. By using a coax
switch and a small 2 meter beam, schedules
can be quickly coordinated and completed.

SSB Electronics also makes a 902 trans-
verter kit, using the UEK-3 and USM-3 mod-
ules (RX Mixer and TX Mixer). This combina-
tion uses a great deal of the circuitry from
the LT-33S and the output stage is a BFQ34
running about 5 watts. The advantage of
this scheme is that it allows customization
of a transverter housing and antenna/DC
switching.

Conclusion

The SSB Electronics LT-33S is a well-de-
signed and engineered linear transverter for
all-mode operation in the range 902-906
MHz. The front end exhibits excellent sensitiv-
ity and the power output is more than ade-
quate for external amplifiers or straight-
through operation. It is ideally suited for
portable and/or contest operation, which should
encourage more 902 MHz grid-hopping!lEEl

Photo B. Interior view of the LT-33S. This view
looks down at the IF board. The PA is on the
rear wall.
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Number 10 on your Feedback card

Portable Re-entrant Cavity Two
Meter Antenna

Rubber duck portability with quarter-wave performance!

his article describes an application of

Tucker's design which results in the
most satisfactory two meter portable antenna
this author has ever used.! What makes the
design so attractive 1s that it can be easily
stowed for travel, vet is a significant im-
provement over a duck or a quarter-wave
vertical. In addition, it doesn’t require radials
or a ground plane. A possible disadvantage in
the minds of some might be that, because
tuning 1s required. a visual readout device 1s
called for.

Not Much To It

This system is a half-wave vertical fed
by a resonant cavity. By visualizing the
radiator turned to the horizontal, and an
open wire quarter-wave transmission line
substituted for the cavity, and a coax feed
line tapped in at the 50C point on the open
wire line, you can see the classic Zepplin
antenna design.

The cavity is simply a tin can (coffee or
dog food can recommended) approxi-
mately 5-6 inches high by about 3 inches
in diameter. These dimensions are much
shorter than a quarter-wave, but the an-
tenna will be capacitively loaded to reso-
nance. After painting the outside (only) of
the can a color of your choice, bore or
ream the proper holes for a coax bulkhead
connector. One and one-half inches up
from the bottom is about right. The center
rod is made from any collapsible whip
which will extend to 44 or more inches. It
should be attached to the bottom center of
the can, either with the whip-mounting
screw (some whips come with this), or by
soldering it with some sort of bracket.
Tucker recommends a UG-177/U hood.
Whenever attempting to solder to chrome
plated brass, it is best to sand off the
plating first,

Before installing the whip section,
mount the 50 pF capacitor (see Figure 1).
We used an air variable cap, but a piston
trimmer might do the job if the transmit
power is very low. The cavity is a high-Q
device capable of developing some sur-
prising voltages. Don’t use compression

by Don Morgan W7ACI

and ceramic trimmers because their configu-
ration makes hand capacitance unavoidable
while making adjustments. We designed this
antenna to use with an HT—if you use more
than a few watts, don’t place your finger in
the opening of the can while transmitting.
Doing so exposes you to a zap and severely
detunes the cavity. The outside is *“cold’" at
all tmes.

Use an SWR bridge for initial tuneup. The
three variable quantities to optimize are: the
tap point of the feed, the capacitive loading,
and the length of the whip. A tap point about
one and one-half inches up from the bottom i1s
the place to start. Extend the whip to 38
inches above the top of the can. While feeding

1L-®
g
T
—(®)
- &
R e

Figure |. Configuration for the re-entrant cavity antenna.
Points A-F are: whip ant., 50 pF cap., §0-239 hood, coax
fitting, coffee can, tap point (clamp or solder).

RF into the cavity, tune the variable capacitor
to about half mesh and watch the SWR meter
drop to near zero. If it doesn’'t, move the tap
point up or down a fraction. Once the correct
tap point has been found, it will thereafter
remain fixed (soldered or clamped) and the
variable and whip section can be returned to
pre-marked positions each ime the antenna is
extended for use.

I prefer, however, to retune the capacitor
with some sort of readout device, such as a
neon bulb or RF sniffer, because it is quite
critical. A germanium diode across a 50 or
100 microammeter makes a dandy sniffer.
Merely tune for maximum meter deflection
(output). Again, Tucker stresses that good

bonding of the capacitor rotor to the
cavity is an absolute must to avoid hand
capacity. A short length of coax from
the cavity to the transceiver completes
the job. Weighting the can or using
magnets and a plastic lid are possible im-
provements.

Light Comparison
A low-powered handheld using a rub-

ber duck antenna was positioned in front

of a field strength meter (set at maximum
sensitivity) to make the meter read exactly
full scale. The distance between the duck
and the meter measured 17 inches. The
antenna described in the text was then
substituted for the duck, and the proce-
dure was repeated. The distance for a full
scale reading increased to 27 inches. The
square of the ratio of the two distances,
converted to dB, is a fair indication of the
“*gain’’ of the half-wave vertical. In this
case, the half-wave indicated about a 6.7
dB improvement.

If you like to build things that produce
outstanding results, this project is for

vou. k8]

Reference

1. William Tucker W4FXE, **Re-entrant
Cavity Antenna For the VHF Bands,"
appeared in May 1981 issue of Ham Radio
Magazine (pp. 12-25) and treats the sub-
ject in substantially greater detail.
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W2DRZ 902 MHz Linear Transverter
Module and Sequencer

Tightwad’s way to get on 33 cm.

Number 11 on your Feedback card

VHF Communications
915 N. Main Street
Jamestown, NY 14701
716-664-6345

Prices: W2DRZ 902 MHz Transceiver $299.00

144 MHz 30 Watt Attenuator/post amp $49.00

've been saying it all along: You don't nec-

essarily have to spend an arm and a leg to
get a signal up and running on 902 MHz!

How nice to be able to substantiate that
claim with the W2DRZ 902 MHz transverter, a
professionally constructed unit that will take
less than 1 mW of drive at 144 MHz and yield
nearly 3 watts output.

Photo A shows the main transverter board,
and it's a very compact layout. Note that the
transverter is sold without a case...This
saves the buyer a few bucks and allows cus-
tomization when installed. But the unit is com-
plete, requiring only 13.8 VDC, a 2 meter
transceiver, and a coaxial relay to switch the
antenna between transmit and receive. In ad-
dition, an external PC board serves as a power
attenuator and IF post-amplifier so that 144
MHz multimodes can be used as the IF
source.

Let's take a look at the lineup: The local
oscillator employs a 2N5179, running at 94.75
MHz. This is then doubled to 189.5 MHz, then
doubled again to 379 MHz. The output at 379
MHz is fed through a interdigital filter and dou-
bled one last time to 758 MHz. This LO signal
is taken from a second interdigital filter to
knock down harmonics and is injected at
about +7 dBm.

The 2 meter IF source comes in through a
10 dB resistive 5002 pad. In theory, the user
will employ the outboard attenuator board and
reduce the input signal to about 10 mW at the
IF input. This means only 1 mW of drive is
required to drive the mixer, which is a Mini
Circuits SRA-5 diode ring mixer. Being a pas-
sive diode ring mixer rather than an active
type, it exhibits some conversion loss, but has
high dynamic range-a typical characteristic of
diode mixers.

The output is fed through a PIN diode switch
array and then to a CGY21 power GaAsFET,

Photo A. Top view of the W2DRZ 902 MHz
linear transverter. TX/RX connectors are io
the left, and 144 MHz IF IN/OUT to the right.
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developing about 8 dBm at 900 MHz. To mini-
mize spurious outputs, a Toko 3 section heli-
cal filter follows the CGY21. This filter has a -3
dB bandwidth of about 15 MHz, ensuring a
clean signal. Incidentally, all units come tuned
for a 902 MHz center frequency, but can be
easily retuned for operation higher in the
band.

The buffer, driver and final amplifiers are
located after an on-board 5002 relay which
switches low level TX and RX signals. A sec-
ond CGY21 provides about 22-25 dB gain
and in turn drives an MRF557 to about 500
mW output. The final device is an MRF839,
developing 2 watts across 500). This latter
device can actually make up to 5 watts output,
but begins to compress at about 2.5 watls.
W2DRZ suggests running no more than 2
waltts to run a clean, linear signal.

The receive section is simple: 902 MHz sig-
nals are fed through the on-board 50(2 relay to
the same CGY21 used as the first low-level
amplifier, then back through the SRA-5 mixer.
That's itl The manufacturer claims a 5 dB
noise figure for the CGY21. As a result,
W2DR<Z strongly recommends a good low-
noise GaAsFET ahead of the receive input,
preferably with about 15 dB gain or so. But as
you'll see momentarily, the power GaAsFET
gives a good accounting of itself.

My initial tests with the unit were done with
no chassis enclosure. This transverter doesn't
seem to care where it's set up. . .the output
remains constant and the receiver is quite sta-
ble. If you've had your fill of unstable LOs, or
oscillating receiver sections, this will be a wel-
come relief! To obtain output, linitially used an
HPG08F Generator (with Boonton 92 to mea-
sure input levels) and a Bird 43 with a 5 watt
400-1000 MHz slug and 25 watt Termaline:

Performance Measurements
Linear Qutput Power

Input Level Output Power
-10 dBm 700 mW
-7 dBm 1.5W
-4 dBm 3.0W
-3 dBm 35W*
-2dBm 40W
-1dBm 45W
0dBm S50W*"*

(NOTES: "—Transverter is in compression
and non-linear at 3.5 watts output.
**—Transverter heavily saturated at 5 watts
output.)

As far as the receiver performance goes, |
was not able to make detailed tests as my
signal generator cuts off at 450 MHz, so in-
stead | relied on over-the-air observations,
specifically with the N3CX beacon on 903.080
MHz 25 miles distant. Comparisons were
made against an SSB Electronics LT33S
which has a sensitive front end and noise fig-
ure of under 1.5 dB.

The W2DRZ Transverter held its own very
well against the LT33S, which is impressive
because the front-end comparison is between
a small-signal low-noise GaAsFET (MGF
1402) and a power GaAsFET (CGY21)! Based
on my resulits, it would appear that the noise
figure of the W2DRZ unit is probably closer to
2-2.5 dB and not the 5 dB claimed by the
manufacturer, which was understandably
done to be conservative!

A 12-15 dB GaAsFET ahead of the W2DRZ
unit would probably result in a very sensitive
front end with high dynamic range, as the
power GaAsFET/diode mixer combination
saturates at about -12 dBm input. This would
resultin a 1 dB compression point of about +8
dBm output, which is excellent by any stan-
dard! What this means to a 902 user is relative
immunity from front-end overload by UHF TV
stations or other nearby high-power RF
sources, and the resultant IMD products.

Conclusions

In all, the ratings for the W2DRZ 902 MHZ
transverter are quite conservative. The output
of 2 watts is sufficient to drive a gain block to
20 watts, which is plenty of power for everyday
work. Since the unit is linear, SSB, CW and
FM modes can be used. The receiver is sensi-
tive enough out of the box for everyday work,
but a modest low-noise preamp will make a
difference. The overall construction quality is
excellent, and the modular system approach
makes completing your 902 station a snap. It's
awinner! &}

Photo B. The accessory sequencer board (left)
and attenuator/postamp board (right). A 30
walt 2 meter multimode may be used as the IF.
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500" galvanized 7 stirang

500° galvanized 7 strand

HYQAIN/TELEX ANTEMNMNAS
HF ANTENNAS Tribands

TH3JIRS
THSMKZS
THZMK3S
THTDXS
EXP 14
QK710

103BAS
105BAS
155BAS
204BAS
205BAS
7-18
7-25
7-35

1BHTS
14AMU

1BVS
12AV0S
14AVO/WBS
1BAVT /WRS

187D
28005
58005

3 element "Junior Thunderbird
5 element “Thundertwrd
2 sement  Thunoerbird
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txpiorer 14 nband Deam
30/40 W conv. Exp 14
Mongband
Long John 3 element 10 mir
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portable tape dipole 10-80 melers
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OSCAR LINK ANTENNA

f0cm, 435 MHz

Complete Oscar link sysiem

CUSHCRAFT ANTENNAS

AQP-1
APS

Al

AT43
AT44

42 18Xl
H4

A4S

AV4

AVS
ARXZE
ARX450B
Al44-11
A147-11
Al47-22
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A144-20T
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2I0WE
32-18
4248
10-4CD
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22 element Power Packer

10 element 2 mir "Oscar

20 element 2 mtr. 'Oscat

15 element 2 mir 'Boomer
17 element FM 'Boomer’
144-148MHz, 30 element

19 element 2 mir. 'Boomer’
24 element ‘Boomer

4 element 10 mir Ekywalkm
4 element 15 mir. “Skywalker’
4 glement 14 MHZz 'Skywalker

HUSTLER ANTENNAS

48TV
LSBTV
ATV
ROTORS
Alkance
Alliance

1" I E.-'-»

il =y
(2l ki if'|
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g

rl’l s rm
- e e

Pl P
=
= -.
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40-10 mir. vertical
B80-10 mir werhcal
B band trap wvertical

'tIJE. Pud" l-!hr 8 'ﬂw loss loam par lool

1198 AGAU Columbia supertiex 100

1180 RGBU Low loss 100% bondad foll shiesg
B8% fin copper braided sheild -per fool

National Tower Company
P.0.Box 15417 Shawnee Mission, KS. 66215

Price Subject to Chanage Without Notice

FREE BASE STUBS WITH
EACH BX SERIES TOWER

55650

$66.00
$73.50
2133.00
$136 00
$166.50
$13.50
£196.00
£250.00
$334 .50
$431 50
$226.50
£308.00
392 50
£284 50

x CALL FOR PRICES *

z¥5.1.+..$99.90 INF5 . . 389 90

45 Channel 7 band, w/aircralt, AC TURBO SCAN® ore
programmable 45 pre- programmed Oy siale for polce
programmed Channels, search or lire & weather, instanl weather
scan, alarm ¢lock, priority, perma-  scans 50 channel per second.

nent backup. ch lockoul, scan 782 . .. ..... 9269.00
delay, AC/Dc with both cords 75 Ch 12 band 800 MHz, aircratt

& ‘weather, Turbo Scan, AC

lll-iilir.'llguhual-d' 55 Ch '1-1'5.?;4:1“.;1?1? adapter. DC cord & mobile Mt
crat, Ch lockout, scan delay, w/ %ﬁ*“”  §198.80
:E':‘rira ulcﬂ;;g,hargm Dallery PaCK  same as above with 35Ch 11

ok band
B BessxiT ... $114.90

10 Channel 10 band hand held

BC10OXLT - $199.90
100 Ch 11 band aircrafl H/H
BCZOOXLY : $279.90

200 Ch 12 band BOOMMHz H/H

BC145XL =E $92.90
BC?DIL 16 Ch 10 band programmalie
BC17SXL $154.90
81 59 90 4 16 Ch 11 band aircraft prog
20 Ch 10 Dn'ﬁ"" Ch BCZ10XLT . $179.90
nﬂwcut rionity 40 Ch 11 band air & weather
sCan LE'_'=&-.I aulo BCAOOXLY ... ... . 524990
search, program- 40 Ch 12 band 800MHz AC/DC
mable, LCD display BCSGOXLT . . . _. $99.90
track tumng. direct 16 Ch 10 band mobile w/bracke
Ch access, AC/DC BCSBOXLT . ... . . $5219.90
w/rechargable 100 Ch 11 band mobile, weather
nicads & charger/ BC76OXLT . ..... .. $279.90
adapler ‘ 10 Ch 12 band mobile, BOOMHz2
SUPER T
CONVERTER
8001. . ... $69.90
SUPER CONVERTER, designed o
recewve Iregquencies DEIwEEN
B10MHz & 912MHr and convert
them down 1o 4£10MHz thry - .
S1ZMHr Easy 0 msiad

RANGER

10 meter transcenver. 25 wall
can be programmed to spht
transceve. SSB. CW._AM_FM
programambie scanming. fully
dutomatic nosse blanker, 2V H
7 LW

wso . $349.90

-
uniden
25 WATT 10 METER Irans-
gelvar, all mode operation, mulll
function LCD meter, Freq lock,
squelch, NB. RF gain, PA, ex
(ernal cpeaxer cann
TVaWx9vaDx? 3/3H

wzs10  9239.90

REGENCY LAND MOBILE

Utili-Com, 1 watt/2 Ch Z-way
hghtwetght . battery operaled poriable
w/ Nexible antenna, plashic case & bal
lery charger Suppiied wilh finesrary ire !
guency 121 645 i

e ne13008
s MAXON In Szﬁ.gs

Model 495A - -ﬂ MHz, FM E 'A‘lu‘l’ RADIO

® up to Vo mile. i!iaﬂeru:q optional

MU ABB. . e $34.95

same features as 495A excepl uses ''AA’
nicad batterieés and comes with Datiery charger

TENNA PHASE Il POWER SUPPLIES

PS7 : 524 90

Fulty requiated 3" p consiant.10 amp Surge EZD&" )

PS12 . Y $34 .90

F".l ¥ TEedu ..I.!E": .: En—; -_. 154 |.F' 1-| MDD SUTUE ;.__-i%:"cﬂ-“[ :-!1-'.'”1":1'-1
foteChgn W/ imsianl suld resel

Ps520 . . 564.30

Fully regulated, 25 amp surge capaCity. 'J 8 VUL, 20 amp Constant
with meter

PS25% . .579.90

Reguiated 4 5-15VDC-25 Amp constant 27 amp surge. msiant aulo

resél. dual meter for current & vollage

PS35 599.90

-

Same as above excepl. 35 amp constant, 37 amp surge, adjusiable
fram 10 to 15 volts

CIRCLE 323 ON READER SERVICE CARD

SAVE OVER 75% ON
BEL RADAR DETECTOR

COMPUHETERODYNE
RADAR DETECTOR

High-Quality Performer! Rely on this

miniaturized, yet incredibly sensitive BEL

MicroEye Radar Detector. It employs the

latest microprocessor-controlled circuitry

to warn you of radar from ahead or behind.

Order this Model 864 today at HUGE

savings!

¢ Compuheterodyne Circuitry Detects
Distant K- or X-Band Radar.

® 4 LEDs and Audio Alarm Alert You.

® Duration and Frequency of Beeps and
Soft Clicking Sounds Increase as Radar
Gets Closer.

e City/Highway Sensitivity Switch.

® 12V Unit Plugs into Car Lighter. Mounts
on Dash or Visor. Measures 1%4"H x
3%4"W x 412"D.
1-Year Limited Factory Warranty.

mfr. List: °139.95 $29

Value Price . ... .. ey
Item H-3837-7410-947
Shipping, handling: $5.00 ea.

Check Local Laws for Possible Use Restrictions.

Credit card customers can order by
phone, 24 hours a day, 7 days a week.
Toll-Free: 1-800-328-0609

SEND TO:

BEEM0O] Authorized Liquidator I
1405 Xenium Lane N/Minneapolis, MN 55441-4494
Send___Radar Detector(s) ltem H-3837-7410-947 at $29
each, plus $500 each for insured shipping, handling.
(MN residents add 6% sales tax. VA residents add 4.5%
sales tax. Sorry, no C.O.D.s).

O My check or money order is enclosed. (No delays

in processing orders paid by check,)

e DR ol o O

Acct No. Exp I
PLEASE PRINT CLEARLY

Marme

Address Apt #

City State

ZIP Phone L !

Sign Here

L---------J
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Protect Your Antenna & Home!

A must in every shack Now you can scan. heavy Wind Gust.. Wind
Chrection  Temp HILo and more! Gel your own computenzed weather
station at an incredibly low, affordable pnce

v, "
L N B )

U T

The New Aamuth Weather Star by Usgitar = a hagh qually powes
packed weather computer ust loaded with leatures Lives you accurate
weather data  nght in your shack. &t the Touch of a hnger Lreated
anth the Latest CWOS mecio-Chep technolDgy

You Get All These Exciing FUNCTIONS & FEATURES with the TWZ
HANDY, COMPACT SIZE: 2% = 2% " = 1%

LARGE, EASY TO READ LCD READOUT Gives you Wind Speed »
Hecords High Wind Gusts » Wind Chrection » Wind Chill Factor »
Outside Present Temperature (Remaote sensor included) » Records
High'/Low Temiperature = Reads in Fahrenhen!. Celsius, Miles/Hour, o
KM/H! = Programmable Scan! = Uperates on UG (Haftenes Nol
Inciuded) or AC wath Opbonal adaptios

DX

[ 4

b

D

RIR

I

R

A Power-Packed Micro

Weather Computer for Your Station...

Reads Wind Speed (MPH/KPH) » Hi Gusts - Wind Direclion
Temperature (Presenl-Hi-Low) « Wind Chill = Scans All!

WEATHER STAR

oyiDIGITAR

Your TW2 SYSTEM COMES COMPLETE WITH = TW2 Weather
Computer = Anemometer & Wind Vane made of high impact, UV
resistant plastic, with stainless beanngs & shalt for years of rouble iree
service = 40 Feet of Cable lead-in with connectors = Outside
lemperature Sensor « & Mounting Hardware « AMAILABLE OPTIONS
» Staniess Desk Stand (DSK27) @@ $995 » Rechaigeabie MNi-Cad
Battery Pack (BP3) @ $6 95 » 40 Ft Extension Controd Cable (EC20)
& 1495 (Raquares 2) = AC Power Adaptor (PS12) @ $995 « Pliease
add $3 95 for Shwppng & Handlng of TW2. For each opbon add $1 (0

CREDIT CARD ORDERS ONLY = CALL TOLL-FREE 1-BD0-882-7388

TDDAY! (thes Senace Call 213-473-1332 I @

(9AM to 6PM PST) Ca Res_ add sales tax
WEATHER STAR

AT

1845 W Obympsc Bl Suite 1100 Los Angeles, A 90064 LISA (Dept W)
AVAILABLE AT HENRY RADIO & ALL HAM RADIO OUTLETS!

CIRCLE 158 ON READER SERVICE CARD

Aries—1

An“i-uur Foairio Foros

ID(Sta): YORBC Mame : CHAR _
Date: 08-10-88 Begin: 21:05]
Turpe (wmode) IUSE My RST:
Femarks:
Data:
Status:

[

(I/R] [CLS] Marwal Mode

UOARBC DENVER CHARLIE
HOME BREU XHMIR,

T = S i i - - T Tl i A T N - i B i e T s e il S-S0~

City: DENVER
End Q50 21:087:122
Hizs BST:50

‘Data Base 7/ Status Wi ndnu'_

R R, T R e e .

3 ELEHENT TRIBANDER, LIVES MEAR UNMCLE JUE

4

Scratch—-Pad r
Term Unit 170 Window

jrated erlt:r W S'.-IELHI'--

State:CD

Freq:. 28 485 0
FPowar: QfL:

(CLD]) [S»/F] [Qu/eX]

mMIuIPs—TO W

} CW/RTTY type ahead Window ‘

IMJMMWWMIEM

FOR IBM PC/XT/AT PS/2 & COMPATIBLES - $89.95 -

Aries—1...

. Imseris OATE / TME from Compuler - FREQUENCY / MODE from Transcewer (nleracive compuler copable models)
. Inferfoces wilh Kontronics, ALA and MEJ Mylli-mode Terminal Unils Tor miegroled DN-SCREEN I/0
.. Works wilh o Mouse and/or Funclion Keys lor los! ond eosy conlrol of Terminal Unils and Dala Enlbry,
Is uselul with or withou! inlerfocng lo Terminal Unids ond Tronscewers.
Hus o Conlesl Mode ond aulomalic slring replocement capabihly whuch gwve new -rlr_'--_i.“.ir--':, lo guick exchanges
Has Aulomobe Dup checlong ond the gbdly lo seorch / prnl dofe ; J J5

T R L i clrpumey s paedwtdn ! wm FreEmm
A il 0 5 e . ri Ll |

base by Coll. Country, Freq. USL mip, el

SR A
Foul TuUn CRneEY QICQTe

= | — ik il B rmmiianl il . -l § R, R inman ol ol i i hand =3 B "
b w r exomple [he chaty o conducl ond log vorce conlocte. whie dione erie ochke! mod bor

Jown-000Ng MEssoges nilo o coplure le

An Extremely useful program! Most Aries-1 Users “fire up” the program when-
ever they are in the shack. Whether operating Voice, CW, Packet or any other
mode, you will find having an on-line Log with integrated Terminal Unit |/O and
quick access to all of your other ham software a really enjoyable way to operate.
\ YISA Our 10th Yeer of delivering Quahity Software Lo Lhe International market - - MasterCard

7

/

—————

SlILS

- (607-748-9028)

CIRCLE 338 ON READER SERVICE CARD
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Sittlite

Gooseneck Lamps and Accessories

® Quartz Halogen
Bulb

¢ Dimmer
Controlled

e 12” and 18"
Lengths

¢ Slot for Color
Filter

e 12 Volt
Operation,
AC or DC

¢ Mounting

Accessory

Options

Performs with consistent reliability
providing dimmer controlled
illumination for late night DX’ing.

34 95
-~ Includes shipping

& handling

(= ST e A

——
Credit card customers can order by

phone, Call: (313) 231-9373

- O e -

Send To:
Littlite/CAE Inc.
P.0O. Box 430
Hamburg, Ml 48139
My check or money order is enciosed.
Charge: VISA L1 MasterCard
Acct No._ o 1 M
PLEASE PRINT CLEARLY

Name

Address.
City E SRR =
State____
Phone |
Sign Here i

CIRCLE 278 ON READER SERVICE CARD



Number 12 on your Feedback card

The Pee Wee Thirty Transceiver

A compact 30 meter CW/AM QRP transceiver (Part )

fter completing the assembly and pow-

ering-up of the rig, check the following
list of key point receiver voltages. Use circuit
ground as a reference point for these mea-
surements. I used a 12.5 volt source to estab-
lish these following voltage values.

1. Cathode of ZD16.5V
2. Cathode of ZD26.5V
3. Pin5ofIC13.7V

4, Pin8 of IC17.5V

5. Pin6ofIC211.8V
6.C4]1 +9.9V

Your measurements should be within 13 %
of these. They help spot a major construction
error right off, and could save you from a lot
of grief!

Next, after putting out the fires and clear-
ing the smoke, align the IF stages. Builders
with access only to a frequency counter can
use the BFO as a 455 kHz signal generator. I
used this simple alignment procedure on one
of my rigs, and it worked very nicely,

As shown in Figure 7, remove the wire
from switch S3B that comes from C24 on the
circuit board, and connect it across a 10k
potentiometer to ground. Connect a 0.01pF
capacitor on the wiper of the potentiometer.
With the BFO turned on (switch S3 to CW)
and a frequency counter connected across the
potentiomer, adjust T8 for455 kHz, TB was a
fairly touchy adjustment on my rigs, so try to
get 1t as close to 4535 kHz as possible. Use the
BFO’s front panel control for fine tuning.
You now have a crude, but adequate, signal
gencrator with a variable output attenuator
for 455 kHz!

Remove the wire from S3B that comes
from the cathodes of D3 and D4 on the circuit
board (again see Figure 7). Connect a 10k£2
resistor and about a 1UF capacitor in parallel
from this wire to ground. Con-

by Dan Eggert AC9E

on, or as close as possible to, 455 kHz.
Throughout the alignment, always keep the
signal generator’s output at a level enough to
adjust transformers’ T3, T4, and T3 for a
peak of about 0.75 volts on the voltmeter. It
may also be necessary to lower the receiver
gain during the alignment to maintain the
0.75 volt peak. With a 455 kHz signal source
connected at the output of T4 (gate of Q4),
adjust TS for a peak on the meter. Move the
signal source to the output of T3 (the gate of
Q3), and adjust T4 for a peak on the meter.
Move the signal source to the output of T2
(gate of Q2), and adjust T3 for a peak on the
meter.

Repeat the alignment of T3, T4, and T5
again, but keep the signal source at the out-
put of T2 (gate of Q2). Use the highest re-
ceiver gain setting possible, and the lowest
signal source input level that is needed
for a peak of 0.75 volts on the meter. Re-
connect the wires previously removed from
52 and 53, and restore the circuit to its nor-
mal configuration. Check the local oscil-
lator(s) by placing a frequency counter at
the circuit connection of R4, C35, and the
gate of Q2.

For the tunable version, switch the tunable
oscillator on and adjust T7 for the proper
front panel tuning range desired (RX fre-
quency is 455 kHz), or just simply play
around with this adjustment with an antenna
connected to the rig later. Preset trimmer
capacitors C13 and C14 to mid-range. With
the crystal oscillator switched on, adjust T6
for the frequency of the crystal selected. The
best way to align T6 is to use a scope at this
test point and adjust T6 for a peak output.
Builders without an RF signal generator for
the receiver alignment can peak T1 and T2
while receiving a weak signal with a fairly
constant signal strength. The peak in T is not

sharp, however, and it is somewhat hard to
recognize.

On one of my rigs, T2 peaked at a point
where the tuning slug almost bottomed out.
To avoid this, solder a very small-value ca-
pacitor across the primary of this transformer
on the solder side of the circuit board if neces-
sary to lower the tuning range.

If you didn’t use the BFO as a signal source
for the receiver alignment, then adjust T8 for
a BFO output frequency of 455 kHz with the
BFO tuning control at mid-range. If you used
an RF signal generator for the receiver align-
ment, and a frequency counter was not ob-
tainable, then inject a 455 kHz signal through
the IF stages and adjust T8 for a zero beat
when in CW mode. The receiver should now
be ready to tune in the world!

Transmitter tune-up is very simple. With
the rig connected to a wattmeter and dummy
load, adjust the oscillator trimmer CS, and
then the output trimmer C11 for maximum
output power. Repeat the adjustments again
for maximum output. Adjust the crystal trim-
mers C2 and C3 for the desired crystal output
frequencies with a frequency counter, if
available.

With the transceiver on a dummy load and
keyed, adjust the receiver’s crystal trimmers
C13 and C 14 so that the side tone heard in the
receiver 15 the same with either frequency
selected.

Conclusions

The rig design 1s basic, but most improve-
ments would involve a lot of extra construc-
tion and redesign. My main goal was to
develop an inexpensive, simple, and fun-to-
operate rig.

It's quite possible to work good DX on the
Pee-Wee 30—1 just recently received an S-7
report from a ham on the Caribbean island of

Grenada. QSOs like these are

nect a voltmeter across the re-
sistor and capacitor, and set 1t

FROM C2a

= METER

-
-

up to measure 1 volt DC. Remove
the wire from S2 that comes from
ZD1 on the circuit board to
disable the local oscillators. Ad-
just the receiver’s gain control
potentiometer for maximum sen-

!

Oluf [
10k }i = —
- TO
TEST
POINTS

o

COUNTER

FROM D3,Da

B —

very satisfying on a QRP home-
brew rig putting out only about
two watts. QRPing is a joy to the
ham who truly likes a challenge.
Join the fun!

The component kit, including PC
board, is available for $95 from
Hobby Electronics, PO Box
44247, Denver, CO 80201. Ask

sivity.
During the IF alignment, make

sure that the signal source stays  ment.

Figure 7. Frequency counter and volt meter connections to aid receiver align-

for kit #H73001. The PC board
alone is available for $35.
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Luniden

$12,000,000
Scanner Sale

Uniden Corporation of America has pur-
chased the consumer products line of Re-
gency Electronics Inc. for $12,000,000. To
celebrate this purchase, we're having our
largest scanner sale in history! Use the
coupon in this ad for big savings. Hurry...offer
ends December 31, 1988.

* % * MONEY SAVING COUPON % *

Gef special savings on the scanners
listed in this coupon. This coupon must
be included with your prepald order
Credit cards, personal checksandquan-
tity discounts are excluded from this
offer. Offer valid only on prepaid orders
malled directlyto Communications Elec-
tronics Inc, P.O. Box 1045- Dept. UNIS,
Ann Arbor, Michigan48106-1045 U S A
Coupon expires December 31, 1988
Coupon maynotbe usedinconjunction
with any other offer from CEl Coupon
may be photocopied Add £9.00 for ship-
ping in the continental US A

Regency TS2-T ......... $259.95
Regency TS1-T ......... $189.95
Regency INF1-T ........ $119.85
Regency INF5-T.......... $79.895
Regency HX1500-T ..... $159.95
Regency UC102-T ...... $109.95
Regency RHE606B-T.....5419.85
Bearcat 200XLT-T ...... $249.95
Bearcat 100XLT-T ...... $184.95
Bearcat BOOXLT-T ...... $249.95

Uniden TALKER-T ...... $179.95
*dkk VALUABLE COUPON * %% %

NEW! Bearcat? 760XLT-T

List price $499.95/CE price $244.95/SPECIAL
12-Band, 100 Channel ® Crystalless ® AC/DC
Frequencyrange. 28-54,118-174, 406-512, 806-956 MHz
Excludes 823.9875-849.0125 and B68,9875-804.0125 MHz
The Bearcat T60XLT has 100 programmable chan-
nels organized as five channel banks for easy use,
and 12 bands of coverage including the 800 MHz,
band. The Bearcat TE0XLT mounts neatly under
the dash and connects directly to fuse block or
battery. The unit also has an AC adaptor, flip down
stand and telescopic antenna for desk top use. 6-
S/16" Wx 1%" Hx7%" D. Model BC 590XLT-T is
a similar version without the 800 MHz. band for
only$194.95 CTCSS squelch option now available.

SALE! Regency® TS2-T

List price $499.95/CE price $269.95/SPECIAL
12-Band, 75 Channel » Crystalless ®» AC/DC
Frequencyrange 29-54, 118-175,406-512 B06-950 MHz
The Regency TS2 scanner lets you monitor Military,
Space Satellites, Government, Railroad,

Justice Department, State Depariment, Fish &
Game, Immigration, Marine, Police and Fire Depart-
ments, Aeronautical AM band, Paramedics, Am-
ateur Radio, plus thousands of other radio fre-
quencies most scanners can't pick up. The Regency
TS2 features new 40 channel per second Turbo
Scan” so you wont miss any of the action. Model
TS1-T is a 35 channel version of this radio without
the 800 MHz. band and costs only $198.95.

Regency® RH256B-T

List price $799.95/CE price $298.95/SPECIAL
18 Channel ® 25 Walt Transceiver ® Priority
The Regency RH2568 is a sixteen-channel VHF land
mobile transceiver designed to cover any frecuency
between 150 to 162 MHz. Since this radio is
synthesized, no expensive crystals are needed to
store up to 16 frequencies without battery backup.
All radios come with CTCSS tone and scanning
capabilities, A monitor and night/day switch is also
standard. This transceiver even has a priority func-
tion. The RH256 makes an ideal radio forany police
or fire department volunteer because of its low cost
and high performance. A 60 Watt VHF 150-162
MHz. version called the RHB08B-T is available
for $429.95. A UHF 15 watt, 16 channel version of
this radio called the RU1S6B-T is also available
and covers 450-482 MHz. but the cost is $454 .95,

NOdNOD
NOdNOD

NOdNOD

®.
O
=
",
O
<

* %% Uniden CB Radios * %%

@ The Uniden line of Citizens Band Radio transceivers is

styled to compliment other moblle audio equipment.
Uniden CB radios are so reliable that they have a two
year limited warranty, From the feature packed PRO
810E to the 310E handheid, there is no better Citizens
Band radio on the market today.

PRO310E-T Uniden 40 Ch. Portable/Mobile CB .. . S83.85
PRO330E-T Uniden 40 Ch. Remote mount CB.._ 5104 .85
PROSOOD-T Unigen 40 Channal CB Mobile .. ... . S38985
NINJA-T PRO310E with rechargeabie battery pack$99.95
B10-T 1.2V AA Ni-cad battery for Ninja (set of 10, .. 52085

KARATE-T Uniden 40 channel rescue radio . 55395
PROS10XL-T Unigen 40 channal CB Mobile.. ... . 535885
PROS20XL-T Unigen 40 channal CB Mobhile . . 556 895
PROS40E-T Uniden 40 channel CB Mobile. .. ... .. 59795
PROB40E-T Uniden 40 channel SSBCEBMobile ... $137 35
PROT10E-T Uniden 40 channel CBBase .. .. .. .5§119.95
PROB10E-T Uniden 40 channel SSBCB Base .. . $174 95

* % % Uniden Radar Detectorsx x

Buy the finest Uniden radar detectors from CEIl today.
TALKER-T Uniden talking radar detector. £184.95
RD?7-T Uniden visor mount radar detector .. _____. .$99.95
RD9-T Unidan “Passport” size radar detector .$114 85
RDOXL-T Uniden "micro” size radar detector.. ... $144.95
RD25-T Unidan visor mount radar deteclor....... 554 95
RDS00-T Uniden visor mount radar detector.. ... .. 57485

Bearcat® 200XLT-T

List price $509.95/CE price $254.95/SPECIAL
12-Band, 200 Channel ® 800 MHz. Handheld
Search & Limit » Hold ® Priority ® Lockout
Frequency range: 29-54, 118-174, 406-512. B06-956 MHz,
Excludes 823.8875-848.0125 and B68.9875-894.0125 MHz.
The Bearcat 200XLT sets a new standard for hand-
held scanners in performance and dependability,
This full featured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz. band and 100 channels, order the
BC 100XLT-T for only $189.95. Includes antenna,
carrying case with beit loop, ni-cad battery pack,
AC adapter and earphone. Order your scanner now

Bearcat® 800XLT-T

List price $549.95/CE price $259.95/SPECIAL
12-Band, 40 Channel » No-crystal scanner
Priority control ® Search/Scan ®» AC/DC
Bands: 29-54, 118-174, 406-512, 806-912 MHz
The Uniden 800XLT receives 40 channels in two banks
Scans 15 channels per second. Size 9% x4'%" x12%.
if you do not need the 800 MHz. band, a similar model
called the BC 210XLT-T is available for $178.95

Bearcat® 145XL-T

List price $189.95/CE price $94.95/SPECIAL
10-Band, 16 Channel ® No-crystal scanner
Priority control » Weather search ® AC/DC
Bands: 29-54, 136-174, 406-512 MHz

The Bearcat 145XL is a 16 channel, programmable
scanner covering ten frequency bands. The unitfeatures
a built-in delay function that adds a three second delay
on all channels to prevent missed transmissions. A
mobile version called the BCSB0XLT-T featuring pri-
ority, weather search, channel lockout and more is
available for $94.95. CEl's package price includes
mobile mounting bracket and mobile power cord.

™

Regency® Informant™ Scanners
Frequencycoverage: 35-54, 136-174,406-512 MHz
The new Regency Informant scanners cover virtu-
ally all the standard police, fire, emergency and
weather frequencies. The INF1-Tis ideal for truck-
ers and is only $129.95. For base station use, the
INF5-T is $84.95. Order your scanner today.

NEW:! President® HR2510-T

List price $499.95/CE price $239.95/SPECIAL
10 Meter Mobile Transceiver ® Digital VFO
Full Band Coverage ® All-Mode Operation
Backlit liquid crystal display ® Auto Squelich

RIT » Pre rammed 10 KHz. Channels
Frequency Coverage: 28.0000 MHZ to 20.6959 MHz

The President HR2510 Mobile 10 Meter Transceiver
made by Uniden, sets a new standard in amateur
radio communications. Fully Featured-The HR2510
has everything that you need. Up to 25 Watt PEP
USB/LSB and 25 Watt CW mode. Noise Blanker.
PA mode. Digital VFO. Built-in S/RF/MOD/SWR
meter. Channel switch on the microphone, and
much more! The HR2510 lets you operate AM, FM,
USB, LSB or CW. The digitally synthesized frequen-
cy control gives you maximum stability and you
may choose either pre-programmed 10 KHz. chan-
nel steps, or use the built-in VFO for steps down to
100 Hz. There's also RIT (Receiver Incremental
Tuning) to give you perfectly tuned signals. With
receive scanning, you can scan50 channelsin any
one of four band segments to find out where the
action is. Order your HR2510 from CEIl today.

BC760XLT
800 MHaz.
mobile scanner

SPECIAL!

* % % Uniden Cordless Phones % % *
A major consumer magazine did a comparison study on
cordless phones. The check points included clarity,
efficiency and price. Uniden was rated bes! buy

XET00-T Umden Cordiess Phone with spaaker £385 495

* * % Extended Service Contract + %«
it you purchase a scanner, CB, radar detector or cordiess
phone from any store inthe U.S or Canada within the last 30
days. you can get up to three years of extended service
contract from Warrantech This service extension plan begins
after the manufacturers warrantly expires. Warrantech will
perform all necessary labor and will not charge for retum
shipping. Extended service contracts are not refundable and
apply only tothe aoriginal purchaser. Atwo year éxtendedcon-
tract on a mobile or base scanner is $29.99 and three years is
$39.99. For handheid scanners, 2 years is $55.99 and 3
yearsis $79.99 Forradardetectors. two yearsis$29.99 For
CBradios, 2 years is $39 95 For cordless phones, 3 years is
$34 99 Order your extended service contract today

OTHER RADIOS AND ACCESSORIES

BCSSXLT-T Bearcat 10 channel scanner $114 95
BCTOXLT-T Bearcat 20 channel scanner . $159.95
BC17S5XLTY-T Bearcat 18 channel scanner .5156.95
SPECIAL! HX1500-T Regency 55 ch. scannar. . $169.95
R1080-T Regency 45 channel scanner $119.85
UC102-T Ragency VHF 2 ch. 1 Watt transceiver, . $114.95
BPS5-T Regency 168 amp reg. power supply. . $179.95
MAS48-T Drop-in charger for HX1200 & HX1500 .., $58.85
MAS518-T Wall charger for HX1500 scannar .. ,,...$14.95

MASS53-T Carrying case for HX1500 scanner..... 514,95

MA257-T Cigarette lighter cord for HX12/15800 ... $14,95
MAB17-T Ni-Cad battery pack for HX1000/1200 ... $398.85
BP205-T Ni-Cad batt. pack for BC200/BC100XLT ... 549,95

B8-T 1.2 V AA Ni-Cad batteries (set of eight).....,.$17.95

FBE-T Frequency Directory for Eastern U.S.A......$14.85
FBW-T Frequency Directory for Western U.S.A . . . $1405
ASD-T Air Scan Directory . . .$14.85
SRF-T Survival Radio Frequency Directory %1495
TSG-T "Top Secret” Registry of U.S Govt. Freq.. .$1495
TIC-T Techniques for Intercepting Comm:. . $14.85
RRF-T Railroad frequency direciory ... .. .. 51485
EEC-T Embassy & Espionage Communications.... $14.85
CIE-T Covert Inteliigenct, Elect Eavesdropping $1495
MFF-T Midwest Federal Freguency directory . 51485
ABO-T Magnet! mount mobile scanner antenna. ... $3595
ATO-T Base siation scanner antenna : .$35.85
AS00-T 10 & 11 Meter-500 Watt antenna......__$38.85
A1300-T 25 MHz-1.3 GHz Discone antenna $10985
USAMM-T Mag mount VHF ant w/ 12° cable $39.95
USAK-T &% hole mount VHF ant. w/ 17" cable $35.85
USAKAS0-T % hole mount UKF ant w/ 17 cable £3585

Agd $4.00 shipping for all accessones ordered at the same time.
Add $£9.00 shipping per radio and $4.00 per antenna.

BUY WITH CONFIDENCE

To get the fastest delivery from CEI of any scanner,
send or phone your order directly to our Scanner
Distribution Center” Michigan residents please add 4%
sales tax or supply your tax |.D. number. Written pur-
chase orders are accepted from approved government
agencies and most well rated firms at a 10% surcharge
for net 10 billing. All sales are subject to availability,
acceptance and veritication. All sales on accessories
are final. Prices, terms and specifications are subject to
change without notice. All prices are in U.S. dallars. Out
of stock items will be placed onbackorder automatically
unless CEI is instructed differently. A $5.00 additional
handling fee will be charged for all orders with a
merchandise total under $50.00. Shipments are F.0.B.
CEl warehouse in Ann Arbor, Michigan. No COD's.
Most items listed have a manufacturer's warranty, Free
copies of warranties on these producls are available
by writing to CElL Non-centified checks require bank
clearance. Not responsible for typographical errors.

Mail orders to: Communications Electron-
ics;, Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $9.00 per scanner for U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a
Discover, Visa, American Express or Master
Card, you may call and place a credit card order.
5% surcharge for billing to American Express.
Order toll-free in the U.S. Dial 800-USA-SCAN.
In Canada, dial 800-221-3475. FAX anytime,
dial 313-971-6000. If you are outside the U.S.
orin Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CEl logos are trade-

marks of Communications Electronics Inc
Sale dates 9/15/88 — 12/31/BB AD #100188-T

Copyrighte 1888 Communications Electronics Inc.

For credit card orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.

Consumer Products Division
P.O. Box 1045 [J Ann Arbor, Michigan 48106-1045 U S A
For orders call 313-973-8888 or FAX 313-971-6000
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Passions of the Ether

Number 13 on your Feedback card

Hams and their reasons to be

t1$ a rare treat for a writer to contemplate a

blank screen on the eve of deadline, trying
to get in the mood and feel the audience then
suddenly realize that with every reader he
shares a single potent passion. Ham radio is
more than a mere vertical market—it’s obses-
sion, religion, and lifestyle of choice for a
diverse scattering of technoid humanity. This
touches me with something approaching
poignance, spawning a temporary departure
from the usual theme of this series.

Actually, what started all this was a sort of
introspection, the kind of analysis that ac-
companies any personal expenditure of man-
years and kilobucks. Why am I doing this?

Growing Pains

As you have probably noticed from my
recent articles about the Winnebiko, my
high-tech nomadness is getting out of hand.
The OSCAR Mode L station is now under
construction; I can operate 80-10 HF while
camped and 10-6-2 FM-SSB-CW while ped-
aling; the bicycle-mobile packet station in-
cludes a BBS; and I'm seriously considering
trying ATV with a Sony 8mm video system.
Both bicycle trailers are being rebuilt with 55
watts each of additional Solarex PV modules,
and I'm using Tedlar™ substrate material
with a bonded shielding layer to build a dedi-
cated pop-up operating position for the whole
lightweight **shack.’” The 70- and 23-cm OS-
CAR beams break down and ride in a foam-
lined drawer under the trailer, the extendable
mast supports five different antennas and a
preamp, and in addition to all this, there are
expanded computer systems, nav/mapping
systems, a voice-data-fax cellular phone with
answering machine, and much more.

So what madness drives me to dedicate all
available resources to a gizmological rour de
force that, put crudely, merely lets me travel
around in slow, high-risk discomfort while
chatting occasionally with fellow techies?

[ started pondering this question as a sort
of intellectual background task last month
while visiting WA4ONG in Richmond. Jim
1s building a new house, and we rented a
U-Haul to pick up his new 170-foot Rohn
535G tower a hundred miles north at EEB.
He’s looking for a few hundred feet of fiber-
optic cable to control an all-band IC-900 at
tower-base from the house. He just set up
an all-mode satellite station with the largest
possible beams, another tower, and fully-
automatic AZ-EL tracking and transceiver
tuning under control of a dedicated PC. This
same ham also operates a busy 4-port packet
BBS with online CD-ROM call directory,
and extends his coverage with a remote site or
two. Why does he do it?

by Steven K. Roberts NARVE

““Well, there’s a bit of the anarchist in
me,’ " he said. ‘‘In fact, it irritates me to
register my tower with the FAA.™’

As I write this, I'm visiting another Jim—
AB4CZ in Norcross, Georgia. We're parked
in his driveway 1n our temporary mother ship
(a 35-foot school bus that lets us make the
rounds of manufacturers, clients, hamfests,
and trade shows while hustling books and
working on the new bike system). I sit here
keytapping in his driveway, my fingers danc-
ing to the rhythms of Bob James, while our
host pursues the passion. I see him up there
clambering across the steep roof, risking his
life with a sore back to replace the 3/8-wave

20-meter vertical with a new beam, dropping
another run of coax along the fat bundle that
already links his covenant-stretching subur-
ban antenna farm to a room full of equipment.
His bride of two weeks attempts to involve
him in domestic activities, but he will have
none of it this afternoon. His eyes are gleam-
ing with radio waves. Why?

**] feel a strong pride in my ability to com-
municate over long distances, All my life I've
really loved radio. . . "

Everywhere we go it’s like this. Rooms
papered with QSLs, relations with neighbors
strained by skyhooks, budgets reeling under
new gear, late nights digging through QRM
in the quest for a ZA or an SU, impromptu
on-air gatherings dedicated to quantifying the
incremental improvement in somebody's
audio hams across the land are crazy with the
urge to communicate.

What Makes Radio Special?

The computer hobby was like this during
its short life in the 70°s, but as it matured from
wire-wrapped 8008s to the epoch of software
superstores, it quickly evolved from toy to
tool. When I found my dear old BE-
HEMOTH plastered with tax charts and
schedules, something happened to the thrill.
Computers have become like oscilloscopes
and milling machines: tools of exquisite
beauty, gateways to other passions, high-tech
chameleons that change color and form with a
whim and a keystroke.

Perhaps the computer hobby was prevent-
ed from reaching amateur radio proportions
by a device technology that packages insane
complexity into untinkerable modules—
a technology that either works or doesn’t,
offering none of the tweakings and mysteri-
ous RF tricks that we hams both love and
hate.

But ah, radio. What else can span cultures,
thrill us with raw power, enchant us with
magic while puzzling us with complexity,
challenge the intellect, satisfy the urge to
compete, dazzle onlookers, serve the public,
guarantee a circle of friends, reward 1n pro-
portion to effort, offer security in strange
places, bring out the anarchist lurking within,
offer a constant flow of irresistable new toys
to keep the checkbook depleted, and tie it all
together with a tingling undercurrent of fun?
What else could drive me to further burden an
already-overloaded bicycle, something I
swore I'd never do? What else could make
you browse this issue of 73 and lust after
boxes, Birds, and Butternuts with all the
tight-chested urgency of youthful desire?

Go on, admit it. You concoct elaborate
justifications, but your purchases and
projects are based on passion.

OK. Let’s pin it down. What kind of pas-
sion? The more I travel among hams, the
more | see a discrete set of motives lying
behind the mad pursuit of signals through the
ether. How many of these basic ham-types
apply to YOU?

The Anarchist

In these days of insane politics, candidates
of dubious motives, terrorists, scattered
mini-wars, and earnest discussions of mad
Star Wars pursuits, it is tempting to dedicate
energy to the elimination (or at least the
avoidance) of governments. Forget your na-
tionalism for a moment and join me in a quick
fantasy. . ..

We're cruising the Galaxy in a starship,
and broad-spectrum electromagnetic activity
with a higher-than-normal autocorrelation
function suggests life on a blue-green planet.
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Discreetly we hover, all sensors on. Initial
conclusion: a single intertwined ecosystem,
dominated by a single intelligent species.

Looking closer and extracting meaning
from the jumble of transmissions, however,
we begin to observe that the planet is criss-
crossed with boundaries, some following nat-
ural geographic features, others imaginary.
Different abstract regions, populated by the
same species, spend 10-20% of every indi-
vidual’s income on the tools of warfare. Hu-
mans crossing imaginary lines can be har-
rassed, searched, taxed, imprisoned, or
killed. Artificial trade restrictions exist,
raising the overhead of living.

Radio waves have no respect for borders.
When they are wielded by humans who feel
likewise, the result is a refreshing sense of
freedom from the artificial constramnts of
governmental policy. Even though an Ameri-
can ham can’t ask an Irish ham to call a friend
in Dublin, the capability is there; even though
there are places where ham radios are consid-
ered spy equipment, it's good to know that if
it all hits the fan, we amateurs will be there to
help knit humans together. Every new sta-
tion, be it a packet BBS ora 1.2 Gig HT, adds
to the general ability of our species to keep
itself from dissolution.

The Survivalist

Closely related to the Anarchist 1s the
Survivalist, but the motives are more person-
al, less related to politics than preparedness.
We have recently seen the effects of massive
single-point failure in communication sys-
tems, when that switch in Illinois crashed and
left thousands without information links.

There is genuine satisfaction in owning
equipment that will work when commercial
services are shut down by disaster, war, or
economic collapse. This is one of the plea-
sures of my bicycle, in fact. Not only does all
the equipment run on solar power, but so does
the bike itself. The personal effect of an
American information/power/fuel disaster
would be softened by the presence of radio
systems that keep right on working under
natural power, assuming that no NEMP has
come along to blow away all my chips.

The World Citizen

Culturally, ham radio can be described as a
global door-opener. Peace and understanding
among various aggregates of Earth's citizens
depend more on communication than any-
thing else (something fully realized by totali-
tarian leaders who do their best to prevent it).
We have been conditioned to believe that
difference means danger, that at any level of
magnification, world affairs reduce to a para-
noid “*US versus THEM™ formula.

Politics aside, the easiest way to fix this
illness is to simply communicate (interactive-
ly, not just by watching the occasional PBS
documentary about the rituals of Zambian
natives or Russian holiday fashions). Hams
are in a unique position to spread a demystify-
ing awareness among their fellow citizens—
spending hours in relaxed conversation with
new friends worldwide, they realize that
they "re not all that different.
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Talk to aliens beyond the QTH and signal-
report level. Discover that they 're not aliens
after all. Share those insights with ethnocen-
tric Americans, and realize that you're help-
ing save the world.

The Social Animal

Of course, not all hams want to think
globally. There’s nothing intrinsic to a radio
that forces its user’s mind to open. That's
OK—there are plenty of other good reasons
to do this.

Consider the neighborhood. If yours is like
the ones I knew before moving to a bicycle. it
is a random assemblage of not-necessarnly
compatible people cast together by economic
strata and chance. The contrasts can be
absurd. Both Jims mentioned earher are
harrassed at some level by their neighbors for
antennas and unsightly visiting nomad buses,
while the neighbors™ goal in life 1s a perfectly
manicured lawn and a clean Cadillac.

This seems a strange way to live—to be cast
into physical proximity with those ol incom-
patible natures. It’s one of the dnving forces
behind my continued wandering. I prowl the
land in search of exceptions.

The social ham, like the computer net-
worker, has discovered a solution to the prob-
lem. When you go on the air, your neighbor-
hood becomes virtual, whether the scale 1s
global or repeater-wide. Your contact is
brain-to-brain (not face-to-face), and the ef-
fects are interesting. First, when it doesn’t
matter what your friends look like, you can
make some astonishing connections. Second,
when their location is no more important than
their alma mater, your relationships are not
constrained by geography. From the folksy
Possum-Trot net to the Sunday morning
meetings of old friends on 40 meters, hams
have found ways to step outside the
boundaries of their physical neighborhoods.

This has led me to make my home in Datas-
pace, a not-land where bigotry is obsolete and
geography falls apart. Hams have known this
for decades, and often see the physical reality
of suburbia as an insignificant backdrop for
their real life, instead of the mind-numbing
trap that it can so easily become.

The Socially-Inhibited

Then there's the other side of the same
issue. Some people don’t have a choice. They
are shunned. Perhaps scar tissue or deformity
makes them hard for style-conscious Ameri-
cans to face. Perhaps they're fat, ugly, or
confined to a wheelchair. Maybe their speech
is made tortuous by cerebral palsy or stutter-
ing. Maybe they're a minority race in the
wrong part of town—or female and techno-
brilliant in a culture that frowns on that ten-
dency in “‘girls. ™

The point is, ham radio can open communi-
cations channels while hiding whatever 1t 1s
that makes normal socializing difficult.
While anonymity can be abused (especially in
the computer networks), it can save the very
lives of those driven into desperate loneliness
by their appearance.

There's a brain in every body, even if the
face doesn’t meet curremt standards or the

peripherals don’t all work. If you know
someone like this, dying slowly of intellectu-
al neglect, take the time to demonstrate ham
radio. You may make a life worth living . . ..

The Public Servant

I've always been fascinated by this much-
publicized aspect of ham radio. Individuals
build communication systems on behalf of
society, out of pocket, without pay, often
taking time off from work when volunteer
radio duty calls. It takes a variety of forms,
ranging from building packet mail-forward-
ing systems to manning a disaster-relief nerve
center, and the motives behind it are among
the most noble of any n our culture. There
really are people whose need to help other
people. even strangers, is a major personal
priority.

Actually, there are two forces at work
here. One is the humanitarian support of
those in trouble (or practice for real emergen-
cies by helping at public events), and the
other is the creation of systems that keep
communication flowing without cost or cor-
porate substrate. The former is easy to under-
sand, but the latter is not so obvious.

What, exactly, drives a ham to spend thou-
sands of dollars to bring a new packet BBS
online? I think we'll find that it spans most of
the other motives in this article, from being
the biggest digital signal on the block, to the
seductive delights of technology, to the hope
that all our communication eggs don't end up
in an expensive and volatile government
basket. When you consider the cost of such a
station can run $10,000 or more, the power of
the motives behind it becomes obvious.

And what about AMSAT? The packet
satellites going up next January will be cheap
at about $40,000 each, and the OSCAR 13
system just launched has been estimated at
roughly $2 million. This not casual tinkering,
folks., this is passion.

The Good Samaritan

Of course, there are thousands of low-bud-
get hams who live far from the big projects.
They never participate in emergency pre-
paredness exercises, and may even grumble
when their favorite repeater 1s tied up all day
by logistical support for a 10K run.

But these same folks would elbow each
other aside in the rush to help a stranded
motorist or call the police about a drunk driv-
er. Whether it’s our familiar need to help our
fellow man, or a less-noble desire to justify
the money spent on radios, may be hard to
tell, but the net effect is an ad hoc cadre of
concerned citizens with radios.

I have felt deep satusfaction in stopping my
bike to help stranded motorists, and though I
am of little use for towing or jump-starting, |
can sure do something about calling for help.

Perhaps this sort of thing also exonerates us
a bit, making our obsession with new toys
seem a bit less selfish. . ..

The Sportsman
And then there’s the scoring culture. For

many hams, DX contacts are not so much
cultural interconnections as fodder for the



coveted **“Worked More Than 100 Countries
on Less Than 33 Watts While Eating Burritos
in the Snow™" award. These contacts have a
formula look about them, and there have been
rumors of robot contest ops that compete
effectively.

Some people run contests for the glory.
Others for the exercise. Others for a concen-
trated dose of that enchantment that comes
with working every new state or country (I
ran about 150 QSOs on Field Day as a casual
one-delta for this reason). Some do it to re-
ceive external, objective feedback on the ef-
fectiveness of their station. And stll others
do it to add excitement to the process of
advancing the state of the art in communica-
tion techniques (collecting meteor-scatter
grid squares).

As with most aspects of ham radio, the
question of motive is mired in complexity.
Clearly, there is thrill in competition, and
some of the more sophisticated forms of
“*radiosport’’ reward not the bucks spent on
big guns, but the hours spent on fine-tuning
receive efficiency and operating skills.

The Showoff

But some people have no such motives—or
if they do, they 're secondary to the feeding of
an overgrown ego. You meet them occasion-
ally on the air; it seems that every club has
one. Outlandish claims of technical derring-
do are always afloat when this bozo is
around, and be careful lest you become
drawn unwillingly into a battle of one-up-
manship.

Ham radio can be appealing to the egotist,
for a new audience is only a CQ away and
verification of lies is next to impossible. This
kind of person cannot survive in a closed
community, and so turns to short-term rela-
tionships to feed the habit of trying to impress
everyone. And with the full range of this
complex hobby available as fodder for in-
vented experiences, he can get away with it
for quite a while before other hams start
experiencing mysterious local QRM after
being dragged into a QSO with him.

The Practical Ham

This one’s easy, and also common. There
are four ways to stay in touch with the world
from your car: cellular phone, CB, business
radio, and ham radio. The first is expensive
and non-social, but very reliable and quiet
near cities; the second is culturally useless,
but occasionally handy on the Interstate;
the third involves business licensing and
expensive hardware; the fourth is easy, fun,
reliable, and affordable. I have met a number
of hams who got their license only for the
ability to autopatch home every afternoon
and say, ‘"Honey, I'm on the way. Need
anything?"’

Maggie KASZYW joined me electronical-
ly as a condition of the high-tech nomad job.
Getting there was a big challenge for one
whose life had been spent far removed from
technology, but she did it, and it has not only
kept us in constant contact, but has nearly
doubled our range of on-the-road relation-
ships. Ain’t technology wonderful?

I would broaden this category to include
safety. I have often pedaled into the ragged
end of an unfamiliar city, paused by the road
to store all the local repeaters in memory,
then pressed on with the reassurance of an
occasional reset beep in response to my left
thumb.

And for some people, ham radio is all that’s
available. In the wilds of Nevada, there are
whole communities without telephones that
are linked together via a mountaintop
repeater and local hams.

The System-Beater

Any comparison between ham radio
and other communication links brings up
another point. Some hams have discovered
that routine personal long distance con-
versation is free via radio and expensive via
phone. That sounds like a good stand alone
reason for getting a license, even if you're
not interested in socializing or exploring the
technology.

The Tinkerer

Ah, the urge. Tinkering goes with radio the
way clambering goes with mountains. The
combination of the latest magazines and a
robust junkbox is seductive and irresistable.
The acrid smells of solder and silicone, the
warm convective flow that spells victory in
the smoke test, the probing touch of meter
and scope. Graticules in the night. Dragging
a clip lead from the clutter of your bench,
shaking off a litter of excised caps and un-
nameable bits of electronic detritus from past
projects. Stepping barefoot with a shout on an
upended DIP. Ripping open padded bags
from mailorder parts houses. Poring through
flea market bins, your mind a confusion of
possibilities locked in mortal conflict with
economic reality. Hauling your new widget-
framus over to a friend’s house to use the
signal generator. Making the HW-8 better. It
never ends, and never should. This is ham
radio’s essential nature, and may there never
be a day when we all become appliance-ops!

The Gadget Freak

But there’s another side to the love of hard-
ware. Did you sit in the numbing torpor of
grade school, keeping awake during the
drone of history class by drawing magnificent
pictures of your future laboratory?

Do you thrill to the IC-781, reach across
hamfest vendor tables to feel the dials, and
imagine your house bristling with log period-
ics, discones, rhombics, and helices? Do you
periodically clean up the shack (especially
upon receiving a new piece of equipment),
then sit back and gaze at 1t all in a sort of
marveling fog?

If so, you're a gadget freak. You want all
new electronic toys, and find their acquisition
at least as exciting as their use.

The Magician

Early in this series, I related an event that
took place during one of my first forays into
HF QRP. I spoke of the sliced rock in the
Virginia sunshine that pumped current into a
box of chemicals, conjuring a few Megahertz

of RF modulated by my wiggling fingers and
shoved out to a wire in the trees. Across the
ocean, 6000 miles away, a stranger heard the
disturbance in the ether and responded. Soon
we were becoming friends through some-
thing best described as magic.

Despite Maxwell’s equations and the sci-
ences of propagation and antenna design,
there i1s something arcane and wonderful
about radio. Computers work with digital
perfection, cars run as long as you keep ‘em
oiled. but radio waves behave on the whims
of sunspots, meteor trails, ionospheres and
tropospheres. You can never know every-
thing about it, and thus there are always sur-
prises and confusions, wonders and delights.
Hopping around the globe through a little box
on your desk, hearing exotic places calling
from deep within a tangled spectrum of voic-
es and carriers . this is something as much in
the blood of radio as the triode-burned finger-
tip and the dittybop of code practice. And
now we have EME, and OSCAR, and much
more to keep our eyes wide with wonder as
we refine our skills and peel away the obscur-
Ing mysteries.

The Explorer

For the scientist, of course, all this trans-
lates into invention and discovery. How
much effective bandwidth can be crammed
into a 5 kHz channel, anyway? Will a lot of
spread-spectrum stations raise the noise
floor? Which is better, a lot of directors or a
phased array?

How can the packet network become inter-
woven so deeply that it becomes self-main-
taining and invisible to the users? Can you
predict tropospheric ducting? Ham radio can
keep you exploring for a lifetime, even if
you couldn’t care less about today’s WX in
EA8-land.

The Teacher

For decades, of course, ham radio has had
a life of its own. It has become populated
by people of such diverse motives that it is
increasingly hard to make generalizations.

But some hams, in love with the spirit of the
hobby, dedicate themselves to keeping it fu-
eled with new blood. School programs, video
tapes. Elmenizing . .. all this reminds me of
Bradbury’s Fahrenheit 431 in which people
“*became’’ their favorite books so that litera-
ture wouldn’t die under a repressive regime.
Keeping the spirit alive is a tradition in ham
radio, and has a lot to do with preventing the
median age from advancing even faster than
it does.

And so there we have 1it. A marathon
overview of the motives that drive otherwise
sane people to fling themselves into the ham
radio passion. How many of these ‘‘types”’
did you recognize in yourself? I am a blend of
twelve of them, and I'm sure that's not at all
unusual,

Whatever your motives, please share them
with others. Keep ham radio thriving in all
possible ways. And if you happen to see a
couple of loonies pedaling their stations past
your QTH, invite 'em in for a beer. Cheers
and 73's from the road!!! E§}
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Number 14 on your Feedback card

Antenna Systems—Part 2

W3ZC continues to dispel popular antenna system misconceptions.

I n Part 1 (September 1988 73), | stated the
ideal of a matched antenna system—that
antenna, transmission line, and transmitter
output impedances are all 50Q). This, howev-
er, 1s not usually the case. Amateurs are not
single frequency operators, and we know that
antenna impedance changes with frequency
of operation. How to match (or come reason-
ably close to matching) impedances?

Assume you have a beam and you want to
feed it with 5000 RG-8/U coax. There are
several factors to take into account. First,
coax is unbalanced transmission line—almost
all the current travels in the inner conductor,
with very little, if any, in the shield. Second,
the driven element of a beam is much like a
dipole. It is a balanced antenna, It expects
equal currents to flow on each side of the feed
point. With directors and reflectors. it has an
impedance of around 15Q (dependent pri-
marily on the element spacing). The prob-
lems therefore are to change from an unbal-
anced to a balanced configuration, and to
match the beam impedance of 1502 with the
coax impedance of 50€).

One way to do both of these tasks is with a
balun (contraction for **balanced-to-unbal-
anced. ') This 1s really a transformer with a
ferrite core.

A 4:1 balun does both jobs. The problem
with a balun is that, at the band edges, espe-
cially with a wide spaced beam, the mismatch
is high, causing the ferrite core to heat up if
you're running considerable power. There
are also environmental considerations with a
balun. The balun core can corrode, changing
its characteristics.

Most hams get around this by using a coil
of coax. in which the shield acts as a matching
stub and performs the impedance trans-
formation. This configuration is almost
entirely reactive and consumes very little
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power even at the band edges where
mismatches are usually greater. There may
be a space problem regarding where to place
this coil of coax, but up on the tower it's
usually out of the way.

Antenna Gain

This term tends to confuse people, because
it implies an increase in total energy after
going though a given antenna system. What
gain really 1s, however, is 4 ratio between the
strengths of useful radiation patterns of two
antennas. These two antennas are the refer-
ence antenna, and the antenna to compare to
the reference, both with the same input ener-
gy. The units are usually given in decibels, or
dB. Note that the **gain’" that we see is mere-
ly a redistribution. or rearrangement, of the
supplied energy. The more the supplied ener-
gy 1s concentrated into the useful radiation
patterns, the more gain that antenna has.

In HF antennas, a common standard of
comparison is the isotropic radiator. This is a
hypothetical antenna that radiates equally
well in all direcuions. Another common refer-
ence antenna is a half-wave dipole in free
space, which has a little over 2 dB gain, in
reference to an i1sotropic radiator. Its pattern
appears from the top view as a pair of oppos-
ing ellipses, both emanating from the feed
point. As viewed from the end. the pattern is
circular. Some of the pattern energy i1s not
useful—for example. the portion of the field
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Figure 12. Tvpical balun used to isolare a grounded
source from a load (antenna).

that radiates straight up or straight down is
usually wasted. Antenna engineers can de-
sign systems that take this unusable energy
and redistribute it into the side lobes. thus
increasing the field intensity of the side lobes.

Beams and parabolic reflectors take this
“concentrating”” further. Instead of a bidi-
rectional pattern, as with a dipole, they focus
the available energy into a single direction,
attaining larger, more directive, gains.

A word of caution. Advertisers’ antenna
gain figures often don't tell the whole story—
they often don’t give the reference antenna.
When you read about an antenna having a
given gain, you don't know whether it's in
reference to an isotropic antenna, a half-wave
dipole in free space, or some other reference.
Manufacturers use different standards. Al-
ways ask “‘the gain over what?"’

Wrapping Up

The following statements sum up this two
part series.
|. In any antenna system consisting of care-
fully selected quality components, don’t
bother trying to get the SWR below 2:1. Any
further work to reduce an SWR of 2:1 on any
coaxial line will be completely wasted from
the standpoint of increasing power transfer
significantly.
2. Low SWR alone is not proof of a good
quality antenna system, or that it is working
efficiently. Low SWR with a suspicious an-
tenna can indicate that something else is
‘WI'I'JI'I!g.
3. SWR in the antenna system is determined
only by the matching condition at the antenna,
and s nor changed or brought down by any
matching device, such as a Transmatch, in-
stalled at the input end of the transmission
line. Low SWR obtained by using a matching
device at the input indicates that the output of
the transmitter and the input to the antenna
svstem are matched and that maximum power



will be transferred. The SWR between the
feedline and the antenna remains unchanged.

4. Adjusting any matching device placed at
the input of the transmission line, such as
Transmatch, L match, T match, or the trans-
mitter output tuning, for maximum transmis-
sion line current creates a perfect mirror or
conjugate termination for the reflected wave.
The reflected wave, therefore, is totally re-
reflected upon arrival at the transmission line
input. The tuner gives the proper mismatch
cancelling reactance to effect this action. The
reflected wave is re-reflected in phase with
the transmitter output wave, the sum of which
constitutes the incident power.

“Low SWR alone is

not proof of a good
quality antenna system.”

5. If a suitable matching device (such as a
Transmatch) cancels all of the reactance de-
veloped by a non-resonant length radiator and
a random length feedline which i1s mis-
matched at the antenna feed point, the anten-
na system is resonant, the mismatch effect is
cancelled. maximum current flows in the ra-
diator, and all real power available at the feed
point is absorbed by the radiator.

A. The radiator of an antenna system need
not be of self-resonant length for maximum
resonant current flow.

B. The transmission line length need not be
any particular length,

C. A substantial mismatch at the transmis-
sion line antenna junction will nor prevent the
radiator from absorbing all real power avail-
able at the junction.

6. Reflected power does not represent lost
power over that which exists in a matched
situation, except for an increase in transmis-
sion line attenuation losses. In a loss-less
transmission line, no power is lost because of
retlection. Only when the matched line atten-
uation and the SWR are both high is there
significant power lost from reflection. On HF
bands using low-loss cable, reflected power
loss 1s generally insignificant. At VHF, how-
ever, it becomes significant, and at UHF and
higher, 1t is critical.

7. Total re-reflection of the reflected power
at the transmission line input is the reason for
its not being dissipated in the transmitter. It 1s
conserved rather than lost.

8. Reflected power does nor flow back into
the transmitter and cause dissipation and
other damage. Damage blamed on reflections
is really caused by improper output cou-
pling—not by SWR. Tube overheating is
caused by overcoupling, mistuned loading,
or both. Tank coil heating and arc-overs
result from a rise in loaded Q, caused by
undercoupling. With manipulation and/or the
addition of a matching device (such as a
Transmatch), proper output coupling can be
attained no matter how high the SWR. The
transmitter doesn’t “‘see”” SWR at all. It

sees an impedance resulting from an SWR.

9. Both coax and open wire feeders can
rachate, though nor to any significant level,
by re-radiating energy coupled from the an-
tenna due to feeder positioning, or by feeding
a balanced antenna with unbalanced trans-
mission line. Transmission line radiation has
no relationship to the level of SWR.

10. Lowest feedline SWR occurs at the
self-resonant frequency of the radiating ele-
ment it feeds, independent of feedline length.

11. SWR cannot be adjusted or controlled
In any practical manner by varying the trans-
mission line length.

12. SWR indicators need nor be placed at
the feedline/antenna junction to obtain a more
accurate measurement, The accuracy limits
of the common SWR meters indicate that
SWR at any point in the antenna system may
be determined by simple calculation involv-
ing the SWR at the point of measurement, the
transmission line attenuation per unit length,
and the distance from the measured point to
the desired point.

13. If the SWR readings change signifi-
cantly when moving the SWR meter a few
feet one way or the other, it indicates that
some other problem exists and nor that the
SWR is varving with line length. The SWR
bridge need nor be placed at half-wave inter-
vals to obtain a correct reading.

14. A dipole cut to be self-resonant at 3.75
MHz and fed with either RG 8/UorRG 11/U
will not radiate significantly more at 3.75
MHz than at 3.5 or 4.0 MHz for feeder
lengths up to 200 feet, providing proper load-
ing can be attained.

15. With the use of a Transmatch or a
simple L or T network at the line input, prop-
er coupling can be attained over the entire
band with any random length coax.

6. Changing the height of a dipole above
ground or lowering the ends of a horizontal
dipole to make an inverted V will have an
insignificant effect on the amount of power
reaching the antenna from the standpoint of
attempting to reduce the transmission line
loss due to SWR.

That's it! I hope this has been an elucidat-
Ing series on antenna system impedances and
how to match them .8}
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his article describes some of the test

equipment which members of the San
Diego Microwave Group use to make moun-
tain-topping more enjoyable. The 10 GHz
detector mount and its many uses are central
to this project. You may be quite surprised by
the variety of uses we came up with, and still
more wait for your discovery!

I describe a detector amplifier that im-
proves the operation of a remote coupled
wavemeter for frequency tests and measure-
ments. In a later article, I will cover the use of
a backfire antenna detector, antenna bore
sight indicator, and a method of injecting a
two meter handheld into a 10 GHz transceiv-
er and copying it, which allows for very accu-
rate frequency measurements on 10 GHz.

The 10 GHz Detector Mount

The detector mount, the backbone of this
project, is made from a short piece of 16
series waveguide measuring 2" by 1" on the
outside, and 0.4" by 0.9" on the inside of the
guide. You need only a short section of
waveguide for each detector mount, which
you can make quite easily from a discarded
piece of waveguide (make sure it has flanges
attached). This could be part of an attenuator
assembly. You can build the flanges on each
end of the attenuator into two detector
mounts. Ease of construction depends on
what you can find in surplus.

If the piece of waveguide you obtain is

for ¥

by C. L. Houghton WB6IGP

longer, you could place a three-screw tuner
just ahead of the flange before the detector
diode. This can tune out mismatches, thus
improving mount efficiency. My mounts
didn’t need this, but yours may. The mount
with a slide screw tuner would make a fine
detector for your 10 GHz microwave receiv-
er. This type of detector is normally used
with a waveguide circulator or a polaplexer
type of transceiver system. (See the article,
10 Gigahertz Polaplexer,™” in this issue.)

Detector Mount Construction

I cut off the section of WG-16 with a hack-
saw, leaving a single flange and attached
waveguide about 1'% " to 12" long, then fit
the waveguide with a piece of brass about
0.125" thick, the holder for the ground end of
the IN23 diode. Solder this piece of brass to
the bottom of your waveguide (the 1" wide
side), flush with the back end of the guide.
File the back end of the guide flat and check
with a carpenter's square to make it's true and
flat. Spilt solder in the guide is quite lossy,
and should be filed away.

Now drill a hole into the top and bottom
piece of the guide through the brass stock you
soldered on. This hole must be small, souse a
1/16" drill bit. Chuck the bit up in your drill
so as to have just enough extending to go
through both top and bottom in one motion,
without the drill wobbling or going off true.
This pilot hole is centered '4-guide wave-
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Microwave Test Equipment

Hz

“Several ways to use the detector

length from the rear of the guide end oppositc
the flange. For 10.2 GHz, the '%-guide wave-
length 1s 0.378," 10.3 GHz 1s 0.371," and
10.4 GHz 15 0.366." This i1s measured from
the back end of the open waveguide to dead
center in the waveguide face (on the 1" side).
See Figure 1 for details.

The bottom end of the mount is drilled out
to 15/64 and then opened up to accommodate
a tight fit for the IN23 diode. Do not go too
fast or make the hole too large—a tight fit is
necessary for a good ground connection.
Drill out the top hole (now 1/16) to open it up
for the top of the 1N23 diodes pin. I used a
7/64" bit. Open it up a little if you need to.
Tap the diode with a 3-56 thread, or any
thread on hand that will fit the top pin of the
diode. Short the diode during this operation
to prevent destruction from static discharges.
Tin foil works well.

When a few threads have been cut, clean
the device and place a small mica washer just
under 1/4” in diameter over the top of the
diode's pin. Next, insulate the pin. Cut a
piece of Scotch tape and place it on a piece of
glass, then trim your final section 0.080"
wide, just long enough to go around the pin
once. When the tape is in place, it will serve
as a centering collar and insulate the pin from
the top of the waveguide mount.

Fit the top part of the diode that extends
from the waveguide, with a second mica
washer, and place a small brass washer and
ground clip with the nut to secure the entire
assembly. Inspect the inside dimensions and
remove any burrs that might have crept in to
the operation, and which could possibly short
out the diode and pierce the mica washers. |
therefore recommend polishing with 400 grit

€ 10 10M

Figure I. Two versions of the detector mount construction.
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Figure 2. Derector amplifier schematic.




paper. If you are satisfied with the mount,
remove all parts and solder a back plate on
(with the diode removed).

When soldering, place the unit on the end
plate and insert a small moist piece of paper
towel to hold the side plate and prevent the
solder from melting. Use a small amount of
solder to attach the end plate. Keep heat to a
minimum to prevent solder from flowing in-
side in the guide. Remove all excess solder
and rosin, clean with alcohol, and assemble
the diode on the mount itself.

You can make a mount as above, but with a
different top section. It's a tricky soldering
job, however. Drill a large hole in the top
previously used for the top pin of the diode
and fit in a short section of brass tube, which
you then solder to the top of the waveguide.
Next, you attach a BNC nut to the top of the
tube and solder it firmly in place. Attach a
short piece of brass rod, drilled to accept the
BNC center pin on one end and the IN23
diode tip on the other. When the assembly is
insulated with a layer of Scotch tape, and
inserted into the brass rod with the BNC nut
attached, 1t will make contact and complete
the mount. You will have to adjust the bottom
spacer and the length of the brass tube so that
the IN23 diode pin makes contact with the
brass rod that has been drilled to accept the
IN23 diode’s pin. The rod should be nearly
flush with the top of the waveguide. See Pho-
to A for the pre-assembly and Photo B for the
finished detector mount.

Detector Mount Testing

When the detector mount is finished, check
the diode with an ohmmeter for front-to-back
ratio. Use the times 10 scale, since most
diodes show about 5k reverse and 100 ohms
forward. Do not use the times [ scale,
because on some meters too much current can
destroy or damage the diode.

When you are ready to use the finished
detector mount, connect a 100-microamp
meter to the diode clip and ground, and turn
on the Gunn diode oscillator. Hold the detec-
tor mount one or two feet from the antenna.
You should have a reading on the meter
showing relative power received. You can
use the detector as a field strength meter to
tune the Gunn oscillator and antenna to best
match. By coupling a small horn antenna to
the front of the diode mount, you can move
further away and see the strength and pattern
of your system. This is, in effect, a mini
antenna test range. Credit for the detector
mount with the threaded diode goes to the
very fine RSGB VHF/UHF Handbook .

Detector Amplifier

By attaching a simple amplifier to the
detector, and coupling an absorption
wavemeter with a small horn antenna, you
can go further away from your source and
make frequency measurements. The detector
and wavemeter has to be coupled very nghtly
to see the slight dip in power from the absorp-
tion wavemeter.

The amplifier was very useful in remote
operation to check our frequency. Without it,
we had to insert the wavemeter into the feed

Photo A. Pre-assembly of detector mount with
modified top section. Brass tube is soldered over
the large hole on top of the waveguide. BNC nut is
then soldered to the 1op of the brass tube.

Photo C. 20dB directional coupler CG-176 mount-
ed between my Gunn oscillator and magnetic isola-
tor. Forward (left) is the detector mount and the
three-screw matching network.

of our Gunn oscillator, which doubtless upset
our measurements from the loading on the
oscillator, large magnetic 1solators notwith-
standing. The amplifier on the wavemeter
skirted this problem by allowing operation at
some distance in front of, and just to the side
of, the main lobe of the antenna. This made
our frequency readings a bit more accurate.

Amp construction is straightforward. Itis a
simple single-stage current amplifier and
peak detector rolled into one op amp. You
can use the amplifier with either a commer-
cial or the above home-brew detector mount
with good results. The circuit was designed
by my partner, Kerry Banke N6IZW, who
selected the RCA CA-3130 because of its
ability to work from a single 9 volt transistor
radio battery. It works quite well. See Figure
2 for the circuit diagram.

Amp Operation

Enclose the entire amplifier and connecting
cable in a tight RF-proof enclosure. This unit
will be used on some high peaks where there
may be much high power commercial opera-
tion. The RFI will influence your test equip-
ment and can cause severe overloading to
some two meter radios.

You can also enclose the entire back end of
the detector mount in a small shielded box.
This provides the best shielding.

Wavemeter Variations

We tried two varniations of wavemeter
setups, and each had advantages over the
other. For the first, we attached a small horn
antenna to one side of the wavemeter, and the
detector mount to the other end. I then cou-
pled the amplifier to the detector mount
which allowed me to move about the front
side of the dish antenna and obtain an on-scale
reading without loading on the Gunn oscilla-

Photo B. Fully assembled detector mount showing
countersunk diode.

Photo D, Completed amplifier in metal box con-
nected to wavemeter (FXR) with a very short coax
cable.

tor. With the higher meter reading, the dip at
resonance with the wavemeter was now very
easy to read and we could easily and confi-
dently adjust our frequency on remote field
outings. See Photo D, which shows the
wavemeter and amplifier 1 use for remote
readings.

The second method uses a 20 dB direc-
tional coupler inserted between the Gunn
oscillator and the antenna, in front of the
detector mount for the receiver. I bought the
coupler, labelled CG-176-A, from a local
surplus dealer for $7.50. The wavemeter,
with horn removed, is fitted with a coax-to-
waveguide adapter and connected to type
“*N'" connecter on the coupler. Using the
coupler, I can conveniently make frequency
adjustments from the back of my dish. (See
Photo C, Directional Coupler). This is much
safer, since 150 mW of microwave energy
going to a 30" dish giving 30 or so dB gain
can cause bodily damage, especially to the
eves. BE CAREFUL!

Future Goodies

In a second article (to appear in 73 at a
future date), I describe in detail the Backfire
Antenna and the two meter injector. The two
meter injector lets you set a frequency accu-
rately by coupling an HT to your 10 GHz
receiver.

I will make available high power Gunn
diodes, case style 118 with silver brass nivets
operating at 10 GHz, with measured power
output of 50-100 mW, for $5 each, postpaid
continental US. There are select, higher pow-
er devices available for 6 GHz, 10 GHz, and
18 GHz. (Power output varies from one cavi-
ty design to another.) I will gladly answer any
questions regarding this or related projects.
Please enclose an SASE for prompt reply . B8]
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i Continuous ICS" Size [IN) Shipping
RS-M SERIES MODEL Duty (Amps) (Amps) HxWxD Wi [lbs.)
" = ; * Switchable volt and Amp meter
RS-12M 4 12 4% x8x9 13
= Separate volt and Amp meters
RS-20M 16 20 5x9x10% 18
A > RS-35M 29 35 X 11 % 11 27
RS-50M 37 50 6 x 13% x 11
MODEL RS-35M i e
VS-M AND VRM-M SERIES » Separate Volt and Amp Meters » Output Voltage adjustable from 2-15 volts » Current limit adjustable from 1.5 amps
to Full Load
E= e e . Continuwous IC§* Size [IN) Shipping
W, 2en- . MODEL Duty [Amps) [Amps) HxWxD Wi, (Ibs.)
@13.8VDC @10VDC @5VDC @13.8v
VS-12M 9 <1 2 12 4% X Bx9 13
VS-20M 16 9 4 20 5x 9 x 10% 20
V5-35M 29 15 i 35 5x 11 %11 29
V5-50M 37 22 10 50 B xX13% x 11 46
» \ariable rack mount power supplies
VRM-35M 25 15 7 35 o% x 19 X 12% 38
VRM-50M KT 22 10 50 o X 19 x 12% 50
RS-S SERIES * Built in speaker
. Sh— Continuous Ics* Siza (IN) Shipping
MODEL Duty (Amps) Amps HxWxD Wt. [ibs.)
RS-TS 5 7 4T x 10% 10
RS-10S 7.3 10 4 X 7% x 10% 12
RS-125 9 12 4% x8x9 13
RS-20S 16 20 5x9x 10% 18
MODEL RS-12S

*ICS—Intermittent Communication Service (50% Duty Cycle Smin. on 5 min. off) CIRCLE 16 ON READER SERVIAE FARR



WE SHIP WORLDWIDE

For the best buys in town call:

q WORLD WIDE AMATEUR RADIO SINCE 1950 212-925-7000
Your one source for all Radio Equipment! Los Precios Mas Bajos en
NS F Nueva York . . .

Electronics Corp.

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

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

HnE

ONV Safety
belts-in stock

May We Help You With the Best in Commercial
and Amateur Radios? Lew W2BIE, Toni, Kitty
WA2BAP, and Jan KB2RV.

R-7000, IC-761, IC-375A, 275AMH, 3210A, 4T5A/
H, 735, IC-800, IC-228H

FT-767GX, FT-757GXIl, FT-311 RM,

KENWOOD FRG-8800, FT-736, FRG-9600, FT-

- B nw 711RH, FT-2700RH, FT 212/712RH.
- "5 25 [Ra— YAESU § icom Landmobile HTs ] 117 SM_AHT MfTC;H I
. woireano FT-23/73/33/727R | IC2AT/12AT  1COM: U16, H16. V100, U400 ZEIENCR SAIDDIEN AT SA ) TRt ~
yrore F1-211/709RM | ICOZAT-32AT YAESU:FTH2002007 = Sielep il i isin-Tiuko. :W
Fonren FT-1903/1123 | IC2/4GAT ! & M55 M700 B e R [ TR RN
TS440S/AT. A-5000. R-2000, TS-940 SIAT  FTH-2005/7005 | IC-A2/U16 oot vyt 2an. 50O HIENS A
M 221AJ421A. TM-257T0AIS0O0AII0A TR-751A s
Kenwood Service Repar, TM-T21A. TS-T11/B11A .-'.:
I TMISI0A. TH205AT, TH215A TM-E21A TM-I21A RE - e LB = g :-
151405, 756805 Concepts F-'HIFA TCHIV D Sﬂﬂﬂ_r *
, Budwig ANT. Products TEPATCHIY, Duplex ;
| NEL-TECH DVK-100 Digital Voice Keyer s
| FLUKE 77 Multimeter :
r Boclia Mimtioe )
Armateur FHadi g 590 9 ;
VoCom/Mirage/Alinco :
Tokyo Hy-Power/TE SYSTEMS 3
Amplifiers & .3
IB8ZHT G AMERITRON AMPLIFIER AUTHORIZED DEALER £e
2o il COMET ANTENNAS £
Antennas IN STOCK ‘%
ALINCO ALD 24T STOCKED £3
(@ ' DJ-100T 4
— ‘@ YAESU FTR-2410, Wilson :;
\ % Soldering Computer Interfaces ICOM IC-RP 3010 (440 MHz) ;z.
) Stocked: MFJ-12708 ICOM IC-RP 1210 (1.2 GHz) 4
= L P Station, MFEJ-1274. MFJ-1224. AEA ICOM IC-RP 2210 (220 MHz) ’-
] ' =y __-- |
PK-88, MFJ-1278, PK-232 i
48 Watts, $68 WIEAX. . 3 Tuner 229B
MICROLOG-ART 1, Air Disk, Complete Butternut Antenna
SWL, Morse Coach Inventory In Stock!
KANTRONICS DIGITAL FREQUENCY COUNTERS HEIL
UTU, KAM, UTU-XT, Optoelectronics model 1300H, 0-1300MHz EQUIPMENT
KPC 2400, KPC IV | Trionyx, Model TR-1000, 0-600 MHz IN STOCK
y EIMAC .
3-5002 MEISHE::;‘:J&?E% ? ST SANGEAN Portable Shortwave Radios
& 572B. 6JS6C Telephone for export in stock
12BY7A & , BENCHER PADDLES. HyGain Towers.
AEA 144 MHz BIRD i INSTOCK shipped direct to ¢
AEA 220 MHI a“mete;s E, :H‘:_ e -? - You FREE of
- : MIRAGE AMPLIFIERS hi {
AEA 440 MHz Elements 75“-3‘ = 7 ASTRON POWER SUPPLIES New TEN-TEC e
ANTENNAS In Stock = - Saxton Wire & Cable, Int’l Wire Corsair ll, PARAGON

I
| MAIL ALL ORDERS TO: BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012 (FOUR BLOCKS NORTH OF CANAL ST.)

LARGEST STOCKING HAM DEALER
COMPLETE REPAIR LAB ON PREMISES

New York City’s

We Stock: AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astalic, Astron,
B & K, B & W, Bencher, Bird, Butternut, CDE, CES, Communications Spec.,
Connectors, Cushcraft, Daiwa, Digimax, Drake, Eimac, Heil Sound, Henry.

*‘Aqui Se Habla Espanol”’

BARRY INTERNATIONAL TELEX 12-7670
MERCHANDISE TAKEN ON CONSIGNMENT
FOR TOP PRICES

Monday-Friday 9 AM 10630 P M Thursday to B P.M
Saturday & Sunday 10 AM. o 5 PM. (Free Parking)
AUTHORIZED DISTS MCKAY DYMEK FOR
SHORTWAVE ANTENNAS & RECEIVERS
IRTILEX-“Spring St. Station”
Subways: BMT-“Prince St. Station”

Commercial Equipment
Stocked: ICOM, MAXON
Midland, Standard
Wilson, Yaesu. We serve
municipalities, business-
es. Civil Defense, elc.
| Porlables, mobiles, bases,
| repealers

| Wanted: Full ime Technicians

Hustler (Newtronics), Hy-Gain, icom, KLM, Kantronics, Larsen, MJF, J. W
Miller, Mirage, Newlronics, Nye Viking, Palomar, RF Products, Radio Amateur
Callbook, Saxton, Shure, Telex, Tempo, Ten-Tec, Tokyo Hi Power, Trionyx
TUBES, W2AU, Waber, Wilson, Yaesu Ham and Commercial Radios, Vocom,
Vibroplex, Curtis, Tri-Ex, Wacom Duplexers, Repeaters, Phelps Dodge,
Fanon Intercoms, Scanners, Crystals, Radio Publications, Uniden, Kenwood,
Maxon, Metron, RFC, Amp Supply

WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
HAM DEALER INQUIRES INVITED PHONE IN YOUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS stocked & serviced on premises.

i Sy b _ : ALL
IND-“F” Train _l‘:hn'-“.-r Station Amateur Radio Courses Given On Our Premises, Call SALES
Bus: Broadway #6 to Spring St. Export Orders Shipped Immediately. TELEX 12-7670 FINAL

Path—9th SL./6th Ave. Station.

CIRCLE 41 ON READER SERVICE CARD




73 Review

by Pete Putman KT2B

Down East Microwave
Model 2345LY

45 Element 23 cm Loop Yagi

Price Class: 2345LYK 23 cm Loop Yagi Kit:

Number 16 on your Feedback card

Down East Microwave
Box 2310, BRR #1

Troy, ME 04987

(207) 948-3741
$82.00
2345LY Assembled and Tested: $99.00

he 23 centimeter band

(1240-1300 MHz) is fast be-
coming the most accessible of the
amateur microwave allocations,
mainly due to the wide range of
commercially-made equipment
available, This includes several dif-
ferent antenna designs from both
foreign and US manufacturers,
ranging from loaded mobile/base
whips, to 'long-boom’’ designs for
weak signal (SSB/CW) and ATV
work.

The Down East Microwave
2345LY falls into the latier category,
using 45 full-wave loop elements on
a 15 wavelength boom to achieve
nearly 20 dBi gain. The design is
based on the classic loop yagi pio-
neered by G3JVL many years ago,
and loop yagis have found wide acceptance
from 903 to 3456 MHz since. Down East’'s
literature claims that "*. . . four 23 cm 45 ele-
ment ‘loopers’ compare favorably in gain to a
7-foot dish, with much less wind resistance.”
Not only that, but four loop yagis are consider-
ably easier to install on a frame and use with a
rotator than a dish.

Check Out The Parts

| selected the "K' (kit) version for this re-
view. 2345LY construction is guite simple, al-
though there are several bags of parts to con-
tend with. | suggest you first sort all of the
hardware into four or five piles.

Photo A. This view shows how the driven element is fed, using
UT-141 rigid coax line. The loop is a full wave at 23 cm. Input
impedance is 50().

erwise you may mix up the parts, causing
great confusion! The differences in circumfer-
ence between element #D23 and #D24 is just
0.101 inches, so a mistake there would be
hard to find and correct.

It's best to install the elements from the rear
forward. The lockwashers allow quick tighten-
ing, but make sure the ends of each loop don't
flex inward or outward. Holding the loop while
spinning the socket drive will prevent this.
Tighten the loops as snugly as possible to
avoid misalignment from light bumps or inci-
dental contacts as the antenna is installed.

As with all Down East loop designs, two

reflectors are used. Unlike the 33
cm and 13 cm versions (reviewed
earlier this year), the two are of dif-
ferent width aluminum stock. The
driven element is fashioned from
brass strip and tubing, with pre-
drilled holes for the UT-141 coaxial
feeder.

Photo A shows the position of the
driven element relative to the reflec-
tors and first director. Down East
supplies a pre-cut piece of UT-141
cable soldered to a flange-mount N
connector. This cable is inserted
through the tubing end of the driven
element and soldered to the top. Be
careful to align the N connector with
respect to the boom before solder-
ing the coax! The reason for this
action is that the connector and
flange will be bent forward to attach under
Director #1, with the connector facing the front
of the boom. Be sure to flow solder evenly
around the shield of the rigid coax line where it
attaches to the driven element.

The two boom sections attach using the
hardware from elements #D22 and #D23,
allowing quick break-down for transporting
the yagi. The boom-to-mast assembly con-
sists of two pieces: (1) A machined piece
of V2" square tubing and (2) A mast plate
with hardware. The tubing fastens to the
boom with two 8-32 screws, washers, and
nuts. The plate attaches at a right angle with
two more B-32 screws, and the en-

Down East ships a small package of
4-40 stainless screws, lockwash-
ers, and nuts that are used to se-
cure all 45 elements to the boom.
Sort these into three piles for quick-
er assembly. 8-32 nuts, lockwash-

ers, and bolts are also included for

the boom-to-mast clamp assembly,
and these can be set to one side.

Assembly

Only one tool is really needed for
95% of the assembly work. Use ei-
ther a ¥a" wrench, or, better yet, a
Ya" socket drive/spintite. There are
7 sealed bags containing like ele-

ments, and each is clearly labelled.
Don’t open the next bag until you
are finished with the prior one, oth-

tire assembly can then be bolted to
a mast.

The only catch here is that Down
East supplies U-bolts for 1" diame-
ter mast stock! If using a larger ma-
terial, a hole will need to be drilled
on to the plate accordingly. Proba-
bly the reason(s) this size was ar-
rived at are the accessory stacking
frames for two or four "loopers,”
that use 1" stubs with 2" bolts to
make the mast connection. Evident-
ly, Down East expects to sell lots of
these in pairs! Keep in mind that the
2345LY (like the 33 cm and 13 cm
versions) must be mounted above

Photo B. The 2345LYK in service (rear) and Down East 3333LYK is
front. They make a nice pair for microwave operation!
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any mast. If the mast protruded into
the loop area, it would seriously de-
tune the antenna.



Technical Data for
the Down East Microwave 2345LY

Specification Rating
Frequency Range: 1.2510 1.3 GHz
Number of Elements: 45
Boom length: 143 inches
(15.7 wavelengths
@& 1296.000 MHz)
Weight: 5 pounds
Gain: > 20dB

{3 dB Beamwdth, E-plane)
Maximum Power Capacily:

VSWR:
(measured with Bird 43 and
25K slug @ 1296.100 MHz)

550 watts average
1.05:1

Photo B shows the 2345LY installed on my
“solution’’ to the 1* mast clamps-a custom-
welded trident assembly with 1 stubs at
either end. (This might be a neat thing for
Down East to add to their catalog!) This sys-
tem allows the use of two separate loopers
anywhere along a 12" to 2" mast. It is also
used when | go portable on 203 and 1296. The
2345LY is to the right, with the 3333LYK to the
left. The load is sufficient for a garden-variety
CD45ll rotor to turn without much sweat.

Observations

How does it work? Very well! The pattern of
the 2345 is not quite as sharp as my Tonna 55
element yagi, but in everyday use with a
transceiver (such as the IC-1271A) or
transverter (such as the LT-238), there was
little noticeable difference. Communications
were possible from this location to Baltimore,
southern New Jersey, and into Massachu-
setts, using an outboard 60 watt amplifier. It
will be interesting to see how the circular po-
larization obtained from the use of a loop ele-
ment minimizes '‘multipath’ signals from
nearby hills and obstructions.

One advantage of the 2345LY is the ab-
sence of a boom brace. The 1" diameter tub-
ing used for the boom, is rigid enough that
“‘sag’’ isn't evident. Matching was a breeze:
Down East suggests bending the driven ele-
ment to 2.75 inches high for best match. How-
ever, | merely soldered the UT-141 cable to
the driven element and made no attempt to
adjust the height. As the table shows, virtually
no reflected power was detected.

Another advantage that "looper’” fans are
quick to point out is that raindrops and con-
densation droplets fall to the mounting point of
the antenna, minimizing detuning effects that
can drive conventional half-wave elements
out of resonance. This is certainly true, but
note also that heavy, wet snow tends to pack
up in loop elements.

Regardless, the Down East Microwave
2345LY is an exceptional value in a high-gain,
lightweight yagi for general 23 cm work. Note
that the 2345 is also available assembled and
tested, but the kit version is easier to ship.
Construction is simple and the materials are of
high-quality T60-6 aluminum stock with stain-
less hardware. It should find favor not just with
SSB and CW types, but also ATV, packet, and

FM operators k]

DOWN EAST MICROWAVE

/ 4

MICROWAVE ANTENNAS AND EQUIPMENT
* Loop Yagis » Power Dividers * Linear Ampiifiers » Complets

Arrays = Microwsve Transverters « GaAsFET Preampe
= TROPO = EME » Weak Signal - OSCAR = 802 » 1268 = 1296
& T304 = 2400 » 3458 MHz
23451Y 4521 loop Yagl 1206MHz 20080 97
1345LY 45s loop Yag 2304MHI 20081 S84
3333LY 33l loopYagi 902MH:z 185081 $97
Above antennas assembied and tesied Kis avadatse

MICROWAVE LINEAR AMPLIPHIERS
SSB- ATV - REPEATER - OSCAR

2M6PA 1Win1BWouwt 1240-1300MHr 138V §255
Z3I5PA  10Wmn35Woul 1240-1300MHz 138V $305
3318PA ITWin20Wout 200-930MHz 1318V $255
IFISPA  10W in40Woul 900-830MHzr 138V $§305
Z3LNA Preamp OT7aBNF 1298MHz 3850
JILNA Preamp 0SOBNF. S902MH: $80

Add 55 for shappang - UPS/a8
LW 1296 and Z3046Hz Transvener kls o siDch

Write For FREE Catalog

:-m DOWN EAST MICROWAVE E—E‘ﬁ
Bill Olson. W3HQT
Box 2310 RA1, Troy, ME 04987 U.S.A.
(207) 948-3741

UAI-10 AND UAI-20
UNIVERSAL REPEATER/LINK
AUDIO INTERFACE

Detailed application manual
Low power operation, 19ma (@ 12v
CTCSS decoder on the UAI-20 only
Assembled, lested, one year warranty
Link monitor-mix/monitor mute control
Adjustable repeater/link/DTMF audio outpuls

Selectable DTMF mute on repeater and link audio
Repeater, link, auxiliary and control audio inpuls

UAI-10 UAI-20

$44.00 $89.00
CREATIVE CONTROL PRODUCTS

" 3185 Buniing Avenue

Grand Junction, CO 81504
(303) 434-9405

R-7000 Widespan Panadaptor

Panadaptor especially designed
for the R-7000 receiver. For use
with a standard scope. Variable

span width from 1 to 10 Mhz.
Uncover unknown elusive signals.
Complete with all cables, & 90 day
warranty. $349.95 Shipped. Pa.
res.add 6%.

GTIl Electronics

RD1BOX 272
Lehighton, Pa. 18235
717-386-4032
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THE RACK IS BACK

« mve space - B0 veriscal

« grganire your radwo room

= gel the peofesniomal ook

+ hawe finsdr Dp o=l W your radas
« keesp your eguipment safe snd clean
« hide all the pasizhily wines

= prolisst your mvesiment

Bl B B B e [ R G

NOVEX rack mounts are standard EIA
19 inch size aluminum panels and are
optionally equipped with handles and/or
forward facing speakers.

Now available for meost ICOM,
KENWOOD, and YAESU radios and

accessories.

Prices start at a low $79.95 each.

B Orders: 800-368-3270 "5

EEB  Elecironic Equipment Bank
e w S165 Mill St NE, Vienna, VA 22180

[inst minotes From Wahington, DC)

-
WORLD’S SMALLEST

THE AMAZING WEATHER COMPUTER THAT
YOU CAN HOLD IN THE PALM OF YOUR HAND.

IMGITAR's new TWR-3 Micro Weather Station includes
a compuler, precision wind vane and speed sensor with
mounling hardware, and 40 feei of cable. For only
$159.95. With the optional, auteomatic-emptying RG-2
Rain Collector ($49.95) vou can even monitor rainfall!

= WIND SPEED = RAINFALL iOptionali

« WIND DIRECTION = TIME OF DAY

« WIND CHILL = AUTO SUCAN

= WIND GUST RECORD = METRILC | STANDARD

s TEMPERATURE s NICAD READY

» HVLOW TEMP RECORD = ONE YEAR WARRANTY

MAGNAPHASE INDUSTRIES, INC.
1502 PIKE STREET N.W.
MATE IWUSA ALUBURN, WA Ss001
ORDERS ONLY: 800-322-F502
INFORMATION: 2067356374 FAX: 206-T35-9044

MAC & VISA

- WEATHER STATION

J
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ABO VE AND BEYOND

Pelte Putman KT2B
3335 Fieldstone Dr.
Doylestown, PA 18901

FN27...Yet Again!(Part 2)

The bulk of the assembly work
went fairly quickly on Friday. The
weather was excellent (in stark
contrast to 1987) with tempera-
tures in the 80s and a light breeze
blowing. Many of the antennas
had been assembled beforehand
and partially broken down for tran-
sil. It was a simple matter 1o get
the two meter station up and run-
ning in short order. The H-frames
fell together beautifully, and the
skyline soon filled with 70 feet of
tower and 68 elements-worth of
yagis!

Ivars and the two Toms set
about constructing the UHF/SHF
tower. They had to find some way
to cram 536 elements onto an 18-
foot mast atop the W51 tower trail-
er! It took nearly all day to do it, but
the resulting configuration was
worth the effort. It looked like an
abstract sculpture! Meanwhile,
Steve and Bill assembled the four
6-meter beams in jig time to dis-
cover that the rotor atop the W-67
was defunct! Murphy had finally
arrived!

Rich arrived about 3 PM with
the station tents—brand-new
Hillary models he picked up onthe
way in. The dome design let a lot
of light in during the daytime, and
was just big enough to accommo-
date the 7-foot tables laden with
equipment. The 6 meler rotor was
fixed, and | removed three Honda
generators from my pickup—one
for each station. Two were 5000-
walt units and the remaining unit a
4000-watt model, so we had a fair
amount of power on tap. By 6 PM,
every station was on the air and
percolating nicely, so we took it
easy the rest of the night.

Final Moment Draws Near

Saturday found us increasingly
tense as 2 PM neared. Would it all
work? Would it continue to work?
We had our answer right away, as
the keying relay failed immediate-
ly on 6 meters! Qutput was low on
2 meters for some strange reason,
and the 220 kilowatt was running
unsteadily. Oh well. . .another
typical June contest! | did some-
thing I'd never done before, and
started out on 432 SSB running
250 watts.

VHF and UHF Operation

Within the next hour, the 6
meter relay problem was solved
and we burst onto the band with
a vengeance! The 2 meter am-
plifier was finally retuned, and
with the aid of an intermediate
amplifier, we were seeing 1500
watts output. Tom Richmond
and Tom Hodge spent quite
some time tweaking the 220 sta-
tion, but managed to coax about 1
kW output from it as things stabi-
lized. .

What a joy to have separate
rotors! | was surprised at the
amount of activity on 70 cm early
on, and began piling up grid

causing a problem with receiver
sensitivity that | was not able
to resolve. We were barely able
to hear the Rover station in near-
by FM28—only 4 miles to the
north! It was heartbreaking to
know we were heard in FN21,
FN2@, and FN30, but couldn’t
reciprocale.

Tom Hodge pulled out his mi-
crowave equipment, and we set
about making a few Rover con-
tacts on 2304, 3500, and 10,000
MHz. FM27 was easy, as we were
about 100 feet apart and knocked
off the QSOs in short order. A for-
ay in the car and some nosing
around resulted in a somewhat
mucky but appropriate path back
from FM28 on the three bands.
We weren’t ambitious enough to
drive 40 miles south to FM26,
though. Many local operators

“The tropo enhancement
at night
was truly spectacular.”’

squares. In fact, the first 12 con-
tacts were each made with a dif-
ferent grid! We were definitely be-
ing heard on 432. 220 was also
enjoying some early activity as the
sought-after “‘Fox Nancy Twenty-
Seven'' report was given over and
over.

Shortly after, Murphy struck
again. The 220 station began key-
ing the RF VOX line on the
THL250U, which resulted in some
high speed data bursts on 70 cm
instead of clean CW. Turning on
the GaAsFET preamp alleviated
the problem, but the 220 signal
was "“pumping’”’ the front end on
432. Out came the 5-year-old
Mirage D1010, and we made do
with 130 watts for a while.

Over on 6 meters, the operators
managed to go through 3 trans-
verters and 4 preamplifiers while
maintaining an excellent QSO
rate! Six was opening in all direc-
tions except Europe, and our
gamble with the four 5-element
yagis was paying off in spades. It
began to look like we might actual-
ly approach last year's total of 204
grids. 2 meters was aiso enjoying
reasonable success, as many rare
grids were picked off to the west
and south.

Many stations were worked
on 903 and 1296 during the activi-
ty hours that evening and Sunday
morning. However, Murphy also
took a swipe at the 2304 station,
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gave us contacts on 220 and
2 meter FM, following up with a
visit to the site to ogle the tower
trailers.

The tropo enhancement at
night was truly spectacular. Sta-
tions that were barely 6 dB out of
the noise on 1296 were 60 dB
stronger at 9 PM! | found myself
ragchewing with stations in Long
Island, New York, and southern
New Jersey on both 903 and
1296, enjoying armchair copy.
Even stations along Chesapeake
Bay were booming in from Balti-
more and points west. if only more
stations had gotten on then and
taken advantage of it!

Things drew to a close all
too soon as the 2304 station went
up in smoke, six meters blew
another transverter, and the two
meter intermediate amplifier
kicked the bucket. Fortunately,
the antenna rotors held up as we
were blessed with light winds all
weekend long. | spent the last 10
minutes of the contest trying to
work K1TR in FN42 (made it) and
we knocked off contacts with
north central Ohio on both 2 and
432. The six meter guys made a
last, frantic sweep through an
opening into Arkansas and the
southwest before throwing in the
towel.

| had been keeping track of all
the contacts on my AMQ portable
PC inside Bill's trailer, and was

able to come up with a reasonably
clean log about half an hour afier
the contest ended. There was no
doubt we bettered our 1987
score—we made over 100 more
contacts with far fewer six and two
meter openings. The final tally:

Band QSOs Grids
50 431 161
144 331 52
220 67 26
432 83 31
903 11 6
1296 35 13
2304 2 2
3500 2 2
10000 2 2

The total was 964 QSOs and
295 grids for 361,080 points. In
1987, we had made 846 QSOs
and worked 313 grids (mostly on
six) for 330,000 points, so our ob-
jective of bettering our score had
been achieved. The goal was for
1,000 QSOs and 300 grids. . .we
came darn close! In fact, the only
band showing little improvement
from 1987 was 432, where we ac-
tually worked eight less QSOs but
three more grids. It's hard to imag-
ine making more than 1000 con-
tacts from an area as remote as
Chincoteague without some in-
credible band conditions from six
meters right on up to the mi-
crowave bands.

Kudos

Many people donated time,
energy, and equipment to make
this effort successful, and I'd
like to thank them for it: Deb Davis
from ICOM for the 75 series
multimodes, Donna Irby from
Encomm for allowing their proto-
type UHF amp to be beta-tested,
Everett Gracey of RF Concepts
for an RFC 3-312 which per-
formed flawlessly driving the 8877
on 220, The PX Shack for supply-
ing all of the FOFT Tonna anten-
nas, Mike Crawford WA2VUN for
his generator, and all of the cus-
tom antenna support fabrication;
Bill Olson W3HQT for his help in
debugging the LMW 13 cm
transverter, Dave Mascaro
WA3JUF for retuning the 13 cm
amp at the last minute, Joel
Knoblock of the RF Connection
for providing a sample of their new
9913 cable for 432 MHz, and,
most of all, Jim Thompson, Secre-
tary of the Curtis Merritt Harbor
Committee for his assistance in
getting permission to use the site
in the first place!

I'll follow up on some of the
equipment performance in future
columns. See you in Novem-
ber. . .Above and Beyond! k&
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Quality Test Gear & Electronic Kits for Professionals and Hobbyists
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sl , 7 RAMSEY ELECTRONICS, INC.
TERMS: » r . r -iln i d
L eety ot s ,;:;ﬂt::r::ﬁmi,%f:;zn;i:u’:::iz"..,a PHIJNE ORDERS CALL 25758airdra.
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'E:'I]H[IHUI.II“ 51[ $10.00 » glruiun add ;5“.-'.,1 for sur;an;u mail » GO0 add $2.50 Y
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CIRCLE 34 ON READER SERVICE CARD




HF Equipment Regular SALE * Large Stocks o | (e
IC-781 Xevr/Revr/ps/tuner/scope ... 5395.00 Call 0 g : 7o Y :
’ == * Fast Service MasterCard | ViSA

ICOM "~aes’

VHF/UHF base multi-modes Regular SALE
IC-275A 25W 2m FM/SSB/CW w/ps 1299.00 1149
IC-275H 100W 2m FM/SSB/CW ...... 1399.00 1229

Hand-helds Regular SALE
IC-2A Z-meters........ 289.00 259%
IC-2AT with TTP....... 319.00 279"
IC-3AT 220 MHz, TTP 349.00 299%
IC-4AT 440 MHz, TTP 349.00 299*
IC-02AT/High Power 40900 349%

IC-375A 25W 220 FM/SSB/CW....... 1395.00 1099 IC-03AT for 220 MHz 449.00 349*
IC-475A 25W 440 FM/SSB/CW w/ps1399.00 1099 IC-04AT for 440 MHz 449.00 389%
IC-761 Xcvr/Revr/ps/tuner .......... 2699.00 2369 | 1C-475H 75W 440 FM/SSB/CW....... 1599.00 1289 IC-u2AT for Zmw/TTP 32900 289*
HM-36 Scanning hand microphone 47.00 IC-575A 25W 6/10m xcvr w/ps...... 1399.00 1249 IC-u4AT 440 MHz, TTP Eﬁgﬂﬂ?gg’f
SP-20 Ext speaker w/audio filter .. 149.00 139* | (NSNS . IC-2GAT for 2m, TIP 429.00 379™
FL-101 250 Hz 1st IF CW filter ... 7350 15t e f'g,
FL-53A 250 Hz 2nd IF CW filter ... 115.00 109% L Al e,
FL-102 6 kHz AM filter .............. 59,00 | IC-u2A for 2m w/o TTP

|Reg $299 - Closeout $249°%

Aircraft band handhelds Regular SALE

NPl IC-12AT 1W 1.2GHz FM HT/batt/cer/TIP 473.00 369%

== A-2 5W PEP synth. aircraft HT.......... 525.00 479%

s | IC-471H 75W 430-450 ..... Closeout 1399.00 989 | A-20 Synth. aircraft HT w/VOR......... 62500 569%

- PS-35 Internal power supply ....... 219.00 199% | Accessories for all except micros Regular

— AG-35 Mast mounted preamp ...... 99.95 BP-/ 425mah/13.2V Nicad Pak - use BC-35 79.00

- AG-35 (Purchased with IC-471H) 9995 9% | BP-8 800mah/8.4V Nicad Pak - use BC-35... 79.00

SM-6 Desk microphone ............... 47 95 BC-35 Drop in desk charger for all batteries 79.00

IC-751A 9-band xcvr/.1-30 MHz rcvr1699.00 1469 | EX-310 Voice synthesizer ............. 59.00 B lopE R s eras
PS-35 Internal power supply ....... 21900 1992 | TS-32 CommSpec encode/decoder.... 59.95 EEH E:ﬂ"’: Eggg Ig; gl: :2:23 gg-%ﬁg --------- gg ?}H
FL-32A 500 Hz CW filter (Ist IF)....  69.00 UT-15 Encoder/decoder interface...  33.00 LC-02AT Lyealher case for Dix E‘EUU'EHWEF?E 54 50

FL-63A 250 Hz CW filter (1st IF).... 59.00 UT-158 UT-15S w/TS-32 installed..... 96.00 Pl Tosnpadioes AT
FL-52A 500 Hz CW filter (2nd IF)... 11500 109% | VHF/UHF/1.2 GHz Mobiles Regular SALE | gp.2 .:p’s..'..arfr';rrgfnf‘ u'fé’;é Etuua;gﬂaa. ..Heaigau :laﬂ'
FL-53A 250 Hz CW filter (2nd IF)... 11500 109% | IC-37A 25w 220 FM/TTP mic Closeout 499.00 349" | BP-3 Extra Std. 250 mah/R 4V Nicad Pak . 3950

FL-33 AMfilter.....oooveeeene..... 49.00 IC-47A 25w 440 FM/TTP mic Closeout 549.00 399% | BP-4 Alkaline battery case ..........coovvevrnns, 16.00
FL-70 2.8 kHz wide SSB filter ...... 59.00 PS-45 Compact 8A power supply... 14500 134* | BP-5 425mah/10.8V Nicad Pak - use BC35 65.00
RC-10 External frequency controller 49.00 UT-16/EX-388 Voice synthesizer ... 3499 CA-5 5/8-wave telescoping 2m antenna . 19.95
; : SP-10 Shim-line external speaker ... 3599 CP-1 Cig. lighter plug/cord for BP3 or Dix.... 13.65
IC-28H 4SW 2m M. TTP mic ......... 499 00 439* | CP-10 Battery separation cable w/clip........ 2250
IC-38A 25W 220 FM, regular mic ..... 459 00 349% | DC-1 DC operation pak for standard models 24 50
IC-38A 25W 220 FM TTP mic 429 DO 389 MB-16D Mobule mtg bkt for all HTs............ 2599
IC iah B\Ill 440 Jbﬂ FM. IEEUFET T'}'IIE _159[]{] 169% LC-2AT Leather case tor standard models..... 5450
' « | RB-1 Vinyl waterproof radio bag................ 3595
IC-48A 25W 440-450 FM, TTP mic.... 509.00 449% HM-9 Speak :
-9 Speaker microphone.........oovvvvnne, 47.00
HM-14 Extra TTP microphone ...... 93.00 HS-10 Boom microphone/headset............. 24 50
UT-28 Digital code squelch......... 39.50 HS-10SA Vox unit for HS-10 & Deluxe only 2450
UT-29 Tone squelch decoder ....... 46.00 HS-10SB PTT unit for HS-10 .. e 948D
HM-16 Speaker/microphone ....... 34.00 §S5-32SMP Commspec 32-tone encoder ....... 2795

_ : —__ IC-228A 25W 2m FM/TTP scan mic... 508.00 “3:; For other HT Accessories not listed please CALL
IC-735 HF transceiver/SW rcvr/mic 1099.00 959% | 1C-228H 4SW 2m FM/TTP scan mic... 339.00 479

Receivers Regular SALE

PS-55 External power supply....... 219.00199% |  UT-40 Pocket beep function........ 45.00 R71A  100kH2 to 30MHz receiver...... $999.00 869

AT-150 Automatic antenna tuner ... 445.00369% | 'C-900A Transceiver controller......... 639.00 563" RC-11 Infrared remote controller....  70.99

FL-32A 500 Hz CW filter ........... 69.00 UX-19A 10m 10W band unt ....... 299.00 269% | FL-32A 500 Hz CW filter ............. 69.00

EX-243 Electronic keyer unit ....... 64 .50 UX-29A 2m 25W band unit......... 293.00 263% FL-63A 250 Hz CW filter (1st IF} ... 59.00

UY-30 ToneBicoder. . .. . . . 18 50 UX-29H 2m 45W band unit......... 349.00 319% FL-44A SSB filter (2nd IF)............ 178.00 159
e Reoutar SALE | UX-39A 220MHz 25W band unit.... 349.00289% | EX-257 FM unit...........occooeeeee 49.00
'Iié'_‘j;{{ | gﬂwl%w”f;é ¢ 28T |g"’gg§’;?u' 1649 UX-49A 440MHz 25W band unit.... 349.00 319 EX-310 Voice synthesizer .. 59.00

; S0 SONG S1ate amp W/ DS 1999.90 2099 | (NEEOA Brf TOWUnIE ... 1oussrsnee: 349.00319% | CR-64 High stability oscillator xtal ~ 79.00
PS-15 20A external pOWEr SI.JEIl:II_}' ..... 17500 159 LUX-129A 1 2CHz 10W h: | 549 00 499% SP-3 External speaker .. t5.00
PS-30 Systems p/s w/cord, 6-pin plug 349.00 319 3 Sl Ao b L CK-70 (EX-299) 12V

obile mount T/ 1SIATIEIR. . HE o8 IC-1200A 10W 1.2GHz FM Mobile..... 699.00549% |  BE-70 (58-209) 12V D ﬂﬂf“ﬂ" ------ te 3y
el b s IC-3200A 25W 2m/440 FM w/TTP. ... 695.00529% | o S0t AAONE oMM e O 048
SP-7 Small external speaker .......... 51.99 e NOUR SIMNERIRL <ot . RC-12 Infrared remote mmmue%"“ 7099
H-E'l‘ E& = Erﬂﬂﬂ EDE? TE'F ?51#1 76 00 AH-32 Zm/440 Dual Band antenna ... 39.00 EX-310 Voice synthesizer 59 .00
CR- I,Ejh E'ftafh Ffl' KENe S 45 AHB-32 Trunk-lip mount ........... 35.00 TV-R7000 ATV unit..................._ 139.00 129%
PP-1 Speaket/pafch.................. 17900 164% | [arsen PO-K Roof mount .......... 2000 AH-7000 Radialing antenna ... 99,00
SM-6 Desk microphone ............... 4795 : (14)
SM-8 Desk mic - two cables, Scan..... 89.00 EE:: SE‘LL““ 'LI;:-;:.!:.:IE ;35;: : %g_ gg HOURS * M h F . g 5 30 S 9 3
SM-10 Gompressor/graph £Q. 8 pinmic 143.00 1335 | gp_1210 1.2GHz 10W 99 ch FM xcvr1529.00 1349 USRS

AT-100 100v 8-band auto. antennatuner 445.00 383 | po 29210 290MHz 25W repeater ...... 1649.00 1469 | | Milwaukee WATS fine: 1-800-558-0411 answered

:L?JB ?ﬂr E;-uT:rd iﬂi;i;;irstng‘atﬁzz ggg gg gég:: RP-3010 440MHz 10W FM repeater... 1299.00 1149 | | evenings until 8:00 pm Monday thru Thursday

" = WATS lines are for Quotes & Ordering only,
AH-2A Antenna tuner system, only.... 519.00 449% Due to the size of the ICOM product line, some accessory . .
GE-S5, World clock—or ».o.. oo 91.95 795 | femsare netiisted 1 you have s question;please call | | use Regular line for otherInfo & Service depl.

Order Toll Free: 1-800-558-0411 i wsutsemetrosres

AMATEUR ELECTRONIC SUPPLY.

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 ® Phone (414) 442-4200

AES® BRANCH STORES ———— — Associate Store

WICKLIFFE, Ohio 44092 ORLANDO, Fla. 32803 CLEARWATER, Fla. 34625 LAS VEGAS, Nev. 89106 CHICAGO, lllinois 60630
28940 Euclid Avenue 621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS
Phone (216) 585-7388 Phone (407) 894-3238 Phone (813) 461-4267 Phone (702) 64/7-3114 5456 N. Milwaukee Avenue

Ohio WATS 1-800-362-0290 Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS Phone (312) 631-5181

Ogtside 1 _800-321-3594 PUsi9e1.800-327-1917 No Nationwide WATS =9 1.800-634-6227 1'% 1-800-621-5802




INTERFERENCE ? NOVEX

o e e e = - S e e

&f‘.. e LG5 EhR : DMA4061 Dip Meter every ham needs one
' * VHF and UHF Coverage "

* [nterference Location

bj PPPLER SYSTEME

cED w4 * Computer Interface

CEGREER

* Stuck Microphones
* Cable TV Leaks

* Speech Synthesizer

: : i s A must for every ham shack - check coils, tank Circuits,
* SEGU“W Mﬂ_ﬂ“ﬂnng * 12 UDC UJFI'EI"EIIDI"I antenhas, use as RF generator , internal moduelation, look
for harmonics: 1.5 230 MHz 6 plug-in coils

only $79.95 + $4 S&H

New Technology (patent pending) converts any VHF or UHF FM receiver into an SWR-3P swn;p{.wm;pmm Strength
advanced Doppler shift radio direction finder. Simply plug into receiver's antenna Measures output/SWR,
and external speaker jacks. Uses four omnidirectional antennas. Low noise, high I 0w T

sensitivity for weak signal detection. Call or write for full details and prices. T T e

.7 e 150 Mz
DOPPLER SYSTEMS, INC. P.O. Box 31819 5t e
Phoenix, AZ 85046

¢ 5% whip antenna
CIRCLE 15 ON READER SERVICE CARD

R s Syotems 4§

'E'E_-:& e

(602) 488-9755 only $19.95 +$4 S&H

PM330 RF Power Meter/Dummy Load

& 14 o3 MHz
= 50 ohms "R"f

INTRODUCES [ e B - 0 e e
HI1 power output
THE Oﬁfd Ke(;ez only $99.95 + $4 S&H ; i
OFFERING FE525IJ Euunter M-:J W yVour transmit frequency
= BUILT-IN SPEAKER = BATTERY OPERATED I —————
— = OPTO ISOLATED QUTPUT WITH NO MECHANICAL T/R « 7 digits
SWITCHING L :_.-:cura.'.e :-.1|:l -.:Lll.:rlt
. rAE C[FMEes 0T 580
SPECIAL 3 99 » REVERSE POLARITY PROTECTION e
INTRO: m XX » SELF COMPLETING DOTS AND DASHES  Excellent for audio
S&HS$3 — COD'SADDITIONALS2 . POWER LOGIC LED INDICATES KEYING S— " [ FUt e PP
AND BATTERY STATUS nnljr 5129 95 + Ed S&H

OUR WARRANTY IS THE BEST IN THE BUSINESS: All products guaranteed for 1 year under our
ZERO CUSTOMER COST warranty. No charge for shipping and repairs.

s Syolems & . 1814) 965-5937
RD1 BOX 83; WILCOX,PA 15870

B Orders: 800-368-3270 ey & b b
EEB  FElectronic Equipment Bank
TREMTY 5165 Mill St NE, Vienna, VA 22180

[jtesl mminuted from Yashington ]_I":_:']

m QSLs|

Twao-Color
X av & Rainbow Assortment
- ! Hr Ship NextDay 2nd Day  ASAF
PR CR RN 100 539,850 520,05 %1995
eI 200 $39.95 $34.95 $20.0%
ST 54995 544.95 S319.95
' ! 2040 554.95 549.95 S44.93
=% & =y far glasso=s!  1OHOHD 599.95 589.95 579.95
AntennasWest i st iy mi

(801) 373-B425 Box 50062, Prove. UT 84603

CIRCLE 85 ON READER SERVICE CARD

snap
-On-
choke

ELIMINATES RF INTERFERENCE IN:
TV sets, Radios, HI-FI, PA systems, Telephores, VCRs,
Test Equnpm:.nt Burglar and Fire alarms, Modems,
Monitors, Computers, %tm!m and TV stations, etc.

e Bl B B

EASY TO USE: futs over and snaps onto small, lar rge and
ribhon cables. No need Lo rewire connectors. Unique,
split ferrite core design fits up 10 RGBU coax cables.
WORKS IN "COMMON MODE", filters current in-
duced in the braid of shielded cables and ground wires!
Special ferrite material effective 0.5 - 200 MHz.

NEW ONLINE CALL DIRECTORY

Our new HAMCALL service gives you
472,526+ Hams, via your computer.

DBOES NOT YOID EQUIPMENT WARRANTY $29.95 per year — unlimited use!
Available froen vour dealer
i oy ¥ Hrise i BUCKMASTER PUBLISHING
computeradio Mineral, Virginia 23117
Box EHE.I]Pim: Brook, NJ (17058 $E1m|2 .t? 9 : 4 703: 894-5777 800: 282-5628
Tel: (201) 227-0712 2SS SO SIBRING: . £ CIRCLE 156 ON READER SERVICE CARD

Send personal check with order, we ship same day First

Class. 30-day money back warranty. Quantity discounis. Bl'lllg ﬂliﬂgs dﬂWl‘I fﬂl" CB To 10 METE Rs
CIRCLE 345 ON READER SERVICE CARD Safﬂty and convenience. - 2

e — —— — i ———— — - —

i i s s Dl g We specialize in CB radio modification plans and
MAO Electronics Compﬂ ny tower in vertical upright position. Safety lock system op- hardware. Frequency and FM conversion kits, repair
erates while raising or lowering. Nevar can fall,
PO BOX 6871, ALEXANDRIA VA 22306 O L L S e books, planls..h@h-perfnrmance accessories. Over 12
CHUCK 703-360-5145 MARY . instructions. For Rohn 20 and 25 G Towers, yvears of satisfied customers! Catalog $2.
MICROPROCESSOR, DIGITAL, & LINEAR IC'S RS2 Ty dfy e Ao fLjead $297.00 ppd. CBC INTERNATIONAL
FAST AND COURTEOUS SERVICE Fiier ftewvt ot St IE st R toae | gy oy P.0. BOX 31500X, PHOENIX, AZ 85046
NMEW for ROHN 45 and 55 Towers -

MAIL ORDER SPECIALS L e Y] THIS MONTH'S GOODIE FROM THE CANDY STORE:
FRANKLIN ACE lDﬂD/IED[] H?Eﬂﬁgﬂtsihﬁ Ball Thrust Bearing TB-25 for any of above $64.50 ppd. KEN“TOOD TM-221A
ACECALC OR DATAPERFECT SO ) Send for free details of aluminum towers specifically -E!E UNDER

B0 COLUMN CARDS $40 andM-18 (18" wide). Allbol-ed construction,nowelds Easy 1o -—N o 2400.00

7.37 MHz TURBO KIT FOR IBM PC'S $50 LT:E:;A?E;i:;i:]:J::f;fs‘:rn‘::::;ncruthpf::r:a.‘mr i SIMILAR SAVINGS ON KENWOOD, ICOM. YAESLU, HYGAIN,
HARDWARE RESET KIT FOR IBM PC/XT $10 i ETC. ALLLT.0.  ALLIANCEHD-73 $112.90

atistaction guaranteed. Call today and charge to Visa, TR RS HAM HELATE FTEAY I STOE  ALL IMRICES CASHFEr PRESTON

27256-20 ’5 68764 tﬁ 80287 sl[}ﬂ . MasterCard or mail check or money order. N i il Tty (i

A Ll [-|. S ? ROV et FOFR SN E TR NG S00 LISTER S CALLGEAYERIT]
51 SEL & SN1-20 DTME CEIPSTY L UIENDINEERNG tic. ROSS DISTRIBUTING COMPANY (-0 o234
r y 78 South State Street, tan, idah x
NO MINIMUM URDER' LIMITED QUM‘ITITH Boonville MO 65233 Tele:mmm|'2E%¥|F85;—BEBGFEWELEJ?§;; aliaﬂignn RO, & SAT
(816) 882.2734 FAX 816-882.7200 CIRCLE 254 ON READER SERVICE CARD

CIRCLE 320 ON READER SERVICE CARD CIRCLE 72 ON READER SERVICE CARD



Number 18 on your Feedback card

RrrYLOOP

Marc |. Leavey, M.D. WA3AJR
6 Jenny Lane
Baltimore, MD 21208

BASICRTTY

September . the thoughts that it
stirs are profound indeed. For the
child, a return to school. For the
parents, their child's return to
school! Hmmm ... |think | found
a congruence there. Anyway,
whether back to school or back to
basics, this time of year is just
right for looking at a letter | recent-
ly received.

Stan Rutherford WOEUG in W.
Des Moines, lowa, is interested
in getting onto, as he puts it, ""Just
plain RTTY; no packet, no AM-
TOR or any other of that space
age stuff.”’” He has an HF
transceiver and simple computer
(C-64), and wants to know what
else he needs.

Well, Stan, you already have
the kernel of a very capable RTTY
station. Your transceiver is mod-
ern and quite capable of SSB
operation, which correlates with a
good capacity for RTTY as well.
The computer can serve as the
‘‘glass terminal’ for the station.
All that you need is a way to
convert the computer-standard
ASCI|, used by the computer, to
RTTY-standard Murray, used on
the air. There are at least three
ways to do this.

The cheapest way is to secure a
program to enable the C-64 to
operate on RTTY directly, either
alone or with a simple, one-chip
demodulator. | am not aware of
any software packages for the
C-64 for this purpose, as | am
for the TRS-80 CoCo, but | do not
doubt that they exist. (Three days
after the publication of this article |
will receive notice of no fewer than
eight of them!)

Converting the audio output
of your receiver to the voltage
blips your computer uses may
require a hardware device vari-
ously referred to as a “TU" (Ter-
minal Unit), Demodulator, or
RTTY Interface. Staying cheap
for a second, designs for a one-
chip version have been covered
here in RTTY Loop in the past,
and are adequate for strong signal
work or VHF, where noise is not a
problem.

Transmitting at this level can
take several avenues. If the com-
puter is capable of putting out a

Amateur Radio Teletype

clean sine wave, that tone itself,
properly shifted and encoded, can
be used to key the transmitter.
Otherwise, another one-chip card
can be put together toconvert TTL
signals to audio tones. As with the
demodulator, simple one-chip
AFSK generators have been
detailed in past issues of RTTY
Loop.

The next step up, in cost if noth-
ing else, would find you using a
hardware card to plug into the C-
64 to operate on RTTY. These are
available from several sources.
Check the ads here in 73. Back
Issues may also prove fruitful, as
manufacturers seem intent on
adding the latest features (and
costs), rather than keeping a
product simple and cheap.

And, finally, there is the dedicat-
ed RTTY interface box. Ranging
from simple converters to elegant
muiti-mode wonders, these little
LED-encrusted bricks make oper-
ating on RTTY little more trouble
than calling up the local bulletin
board system.

Of course, if you get such a mul-
ti-media wonder, it might not be
long before you wonder just what
that PKT or ARQ light is all about.
You might very well find that some
of the "'space age stuff'’ isn't all
that exotic, after all!

RTTY on the CoCo

Malcolm Hall KE5S0K, in
McGehee, Arkansas, is another
beginner. Malcolm has a TRS-80
Color Computer Il, and wants to
put it onto RTTY, again as simply
as possible. He notes that when
he turns the computer on, the
screen reads “"COLOR BASIC 1.2
(C) 1982 TANDY,” and wonders
about the capabilities of this
machine.

In an all too familiar plight,
Malcolm relates going to the local
Radio Shack, asking about RTTY
for the CoCo, and they did not
even know what he was talking
about.

He also notes that, while he has
seen some programs published
for RTTY, they were for different
machines and ''the commands
are different from mine."

Well, to begin with, Malcolm,
the machine you possess is
equipped with Color BASIC, the
simplest BASIC to come on a
CoCo. BASIC is, however, far too
slow on the CoCo, or most ma-
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chines for that matter, to be used
in the conversion of ASCII to
RTTY. While using machine
language may seem to be an
obstacle to you, it really can work
to your advantage.

By using a program written in
machine language, the language
directly understood by the CPU of
your computer, you are freed from
the restraints placed upon the
system by the resident version of
BASIC. Such programs have
been written for the CoCo, the
most recent of which was pub-
lished in the January 1988 issue of
RTTY Loop. If you can’t get a copy
locally, send me a tape or disk,
with $2 and a stamped, self-
addressed mailer, and | will be
happy to send you a copy of the
program.

On another note, Malcolm asks
whether he needs a printer, or if
the video screen will suffice.
Again, it depends on what you
want to do. For simple ragchews, |
can't see any more need to pro-
duce a paper copy ofaRTTY QSO
than to make a transcript of the
conversation | had on the 2 meter
repeater this afternoon. If, on the
other hand, you are handling mes-
sages, or are into RTTY pictures,
then a printer becomes essential.
Almost any printer will do.

Not all beginners use simple
computers. H. Jack Meadows
WD7I1 of Mesa, Arizona, notes that
he has been inactive on RTTY for
ten years, since giving away his
Model 19, and that things certain-
ly have changed. He wonders
what it would take to put his Mac-
Intosh SE computer onto RTTY,
and suggests an AEA PK-232
“plus what?"'

How about a cable and modem
program, Jack? That's about all it
would take with this class of
“smart demodulator.” Talking to
any of these upper level TUs is
really little different than talking
to a telephone modem. As we
discussed last month, a dedi-
cated program, such as the kind
published for the PC clones, does
make life easier, but it is not
absolutely necessary. | think
whatever communications pro-
gram you have would be an excel-
lent starting point. Then again,
| may very well hear of a specific
PK-232 -> Mac interface shortly
after this column sees the light
of day!

In Search Of. . . .

Every once in a while someone
drops me a note in which he or she
tries to enlist my aid in search of
something or other in the RTTY

field. Occasionally, | have even
heard of the item being sought.
Bingo for this one.

Charles Gelsinger of Albu-
querque, New Mexico, has been
looking for two TTY re-inkers that
were used, he believes, on Mod-
els 15and 19, He describes a very
small unit, about one by two inch-
es, which was mounted in the rib-
bon path to keep the ribbon fresh-
ly inked.

Emerson Cyrus BP6QA writes
from Barbados of his interest in a
CW program in addition to the RT-
TY program for the Color Comput-
er. Well, Emerson, | have not seen
a public domain or shareware CW
program for the CoCo, yet. There
are several RTTY programs,
several of which have been fea-
tured in this column, and a few
commercial CW programs, but |
have seen nothing from the non-
commercial sector.

| have received more than a few
questions for such an animal.
Does anyone know of a true CW
program, as opposed to just a
Morse tutor? Let me know, okay?

Dr. James Kretzschmar NdHCJ
of Davis, California, is interested
in receiving commercial RTTY,
such as from the news services.
He wonders if there is any way to
do this “'without involving the
purchase of a computer.”

Sure. Go out and purchase a
commercial RTTY receiving
setup. Otherwise, you are going to
have to deal with the fact that
commercial stations use a variety
of shifts, speeds, and codes which
render them far different in many
respects from ordinary amateur
RTTY.

But, assuming you are not rich
enough to afford a commercial
demodulator, even though the
commercial units use them as
well, you are going to have to bite
the bullet and get a computer.
Now, this can be a dedicated com-
puterized interface, such as the
popular AEA PK-232, or a big
commercial terminal. | think you
will find that a unit such as the
PK-232 will decode about any-
thing up to a certain level.

To control the interface you will
need some sort of terminal, which
may be just that—a dumb termi-
nal—or an inexpensive computer,
such as a simple CoCo or C-64,
running a tegminal program. For
output or hard copy from the
setup, about any printer will do.
It's going to cost you about $500
for a setup like this, or perhaps a
tad more (not including receiver),
but it should be worth it. Let me
know how things turn out. B8]



QEP’s NOT TOO LATE SALE

Your not too late, copper prices
WILL drive up the price of coax
even more. Better b it NOW.

e BELDEN 9913 low-loss
500 ft Roll $200.00 or 42¢/ft.

e BEEDEN €214 (foam) N A
500 ft Roll $165.00 or 36¢/ft.

e BELDEN 8267 RG-213
500 ft Roll $200.00 or 46¢/ft.

AMPHENOL SPECIALS

PL-259 silver (mica filled) $1.25
U6-21D 'N’' male cable end 2.75
UG-21D 'N" (fitted for 9913) 3.50
UG-23D 'N" female cable end 3.95
UG-29A *N' Barrel (jack-jack 4.50
UG-57B 'N®" Barrel (plug-plug) 5.20
UG-58A 'N®' Chassis receptacle 3.50
UG-83U "N' Plug to UHF Jack 8.00
UG-146 "N' Jack to UHF Plug 6.95

Copper-clad 14 ga. (7x22)

7¢ a foot (any length)
Identical to Belden 8000

VISA & MASTER CARD ACCEPTED
SHIPPING IS ADDITIONAL
Call TOLL FREE

1-800-USA-9913

in NJ 201-887-6424
East Hanover

gz O[PS

weuw SAME DAY SHIPPING ®#nwe
TNX JIM N2GKW & BILL KAZ2QEP

110-4 Route 10
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’! 4 % 9 % % PRESENTING ¥ 4 4 % ¥ %
CABLE TV

DESCRAMBLERS

% % % % % STARRING ¥ % % % %
JERROLD, HAMLIN, OAK

AND OTHER FAMOUS MANUFACTURERS

® FINEST WARRANTY PROGRAM AVAILABLE
* LOWEST RETAIL/WHOLESALE PRICES IN U S
s DORDERS SHIPPED FROM STOCK MATHIN 24 HOLIRS

FOR FREE CATALOG ONLY 1-B00-345-8927
FOR ALL INFORMATION 1-818-T16-5914

PACIFIC CABLE CO. INC. E
Taz25ve RESEDA BLVD.. DEPT, 1820

RESEDA, CA 81335
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Half-Square QRV-DX Monobanders

Work DX with No Tower and No Amplifier.
Cur noise. cut near sigs. build DX sigs. kill QRM.

0 Meters 15 Meters 20 Meters 40 Meters
$2995 S39.95 S49.95 $69.95

Coax Feed. Broadside Pattern, Low Profile. Ready 1o Use

per Dollar

Highest DX Gain

To order add 85 Pomtage & Handling

AnrennasWest
(B01) 173.8425%

Infopack S
by Ist class il
Box S0062-S. Provo, UT 4605
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PERSONALIZED AMUGS

Your Call sign & ARRL logoon a 10 oz, coffee or 15
0z DeCT mug
AGREATGIFTIDEAORCLUB AWARD
10 o Mue 55 95 2 tiw S 10D 98
[ 3o Mug S7 95 2 o S04 .95
{ pairs can have ditferent desagms) »/h 31 M) Per Ovder
Allow b owis dehivery . SO resdents add 55 L

Send Check Today Te: CALL SIGN CUPS
i'[l H' i l‘iﬂ‘r:: H.|||.'|-r;h il :11'1"‘]
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RADIO-TEL
COMMUNICATIONS CO.

#1 IN LAND MOBILE
KENWOOD MOBILES
kodel Freq. (MHzl #Channels  Power (Watl) Prce ($)

Capacidy
TK-8015 29-50 6 &0 &74 00
TK-710 148-174 4 2% 484 00
TH-720 148-174 32 50 611.00
TH-810 450-512 4 25 56400
TK-820 450-512 a2 40 674 00
MKENWOOD HANDHELDS
TK-100 29-50 g 5 543 00
TH-200 148-174 B 3 488 00
TE-210 148-174 12 & 611 00
TK-300 450-512 & 5 551.00
TK-310 450-512 12 5 638 00
TH-320 450-470 16 244 494 00
STANDARD COMMUNICATIONS MOBILES
CBE7 i38-174 2 30 438 00
GX 3000V 138-174 64 40 745 00
GX 000U 406512 =2 35 B10.00
STANDARD COMMUNICATIONS HANDHELDS
HX 320V 134-174 4 5 379.00
Caxs 150-156 & -] 42700
HX 200V 138174 25 5 720 00
HX 100U 450-5%2 2 15 250 00
HX 3200 450-512 i - 427.00
C7T3s 450470 & 5 47%.00
HX 400U 406-512 25 5 768.00
MAXON MOBILES
CM-2010 148-174 4 30 32300
CM-2020 450470 4 30 3595 .00
MAXDN HANDHELDS
CP-1015 144-174 2 ' 159 00
CPO0510 144-174 4 5 314 .00
CP.0520 450470 4 B 956.00
We carry a full line of accessories for all our radios.
Call us for information on long range full duplex, rural
mobile or point to point.
We carry Radio-Telephones with up to a 60 mile range
for domestic or export use.
RADIO-TEL (213) 937-6766
COMMUNICATIONS CO. 1025 S. La Brea Ave.
Los Angeles, CA 90019
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NOVEX Speaker Mics

High quality audio -+ Privacy earphone jack
Rotatable lapel clip + Hi-Lo volume switch

kemoos putc s SUPER VALUE
Yessw DAC 537y Uﬂl\" Sl 9*()5
i Sheppurg & hasSunyg

NOVEX Handsets

' PTT handset «+ backlit DTMF * Private listening
' Wired for most current ICOM, Kenwood, Yaesu
& others (on special request)

LN HOSHME Renwond HOSTOIK., Ysesa HOSTOILY
Available For maanv othey radios 35 shezhily  gher pewce

[ntroductory price $79.95

M shpping b haesihng

B Orders: 800-368-3270 ‘% teh
EEB

¥es Ml St NE, YViennma, Ya 22180

fjuist ismmsilen Srom Waslungton, [ND)

A FANTASTIC
GIFT
IDEA!

PRINTED
CIRCUIT
BOARD

CLOCK 17"x 17"

A unique gift for the office or home.

Available colors:
blue/silver/white
black/silver/white
green/gold
(battery operated)

Price: $59.95 + $5.00 s/h

To order: Send check or M/O to:

WINTER DESIGNED CLOCKS
267 Court Road
Winthrop, MA 02152

(617)846-5754 :

Please allow 2—4 weeks for delivery

CIRCLE 64 ON READER SERVICE CARD

Electronic Equipment Bank

AUTHORIZED

COMMODORE
REPAIR SINCE 1978

C-64 REPAIR

$ 5495' Includes All

Parts & Labor
*PLUS UPS

COMMODORE CHIPS

At Low Prices

G510 11.55 Bo20 19 .50
6526 12.50 a01 ROMS 11.50
581 1385 68010 24 945
PLAMRZ25100 1475 8362 (DENISE) 59 85
125302 1295 B354 (PALILA) 59 75
APSST2 1295 B386({Gary) 16 65
LAGSTD 095 BITO(F Agnus) 6500

310654 " T 251913 23 5}

AMIGA CHIPS AND MANY OTHERS

Ask for Quantity Pricing
Send for Catalog of Parts & Chips

New Heavy Duty {high amperage outpuf) C64
Power Supply dessgned especally for PACKET
AADIO USE S27 95 plus $3 .00 UPS

COMMODORE DIAGHNOSTICIANY Fanlasiic new
way o he your Gommodore DRipengh . @c  Ower
6.000 sold An invahahis o0l v deaonosang Eaully
ctups and sawing lots of money on Commodore
repanr Prepaed @t 3795

FHINT HEADS AW Heads for 1521 801 02 03 anc

ol ey wery hard 10 oblam items

KASARA

MICROSYSTEMS, INC.
33 Murray Hill Drive
Spring Valley, NY 10977

— (914) 356-3131 am

= (800) 248-2983
PRICES SUBJECT TO CHANGE

CIRCLE 322 ON READER SERVICE CARD
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Takes the fear out of full power antenna tuners,
and the guesswork out of PIiP measurement with

these two MUST Skl PRODUCTS!

Discover this durably built, feature packed MB-V-A Antenna

tuner. You'll find operating conveniences that make
antenna tuning a snap and value engineered to do the job
over Wide operating ranges. Compare quality, features and
the NYE VIKING TWO YEAR WARRANTY.

CHECK THE FEATURES:

* Pi Nelwork. low Pess Pi Nelwork Luning 18-30 MHz Hesvy duly siver ploled conlinuously varisble

induclor with 25:1 vernier dial. 7000 volt warisble capacilor and 10,000v swilch selected fixed ecopacilors
on oulpul side. Tunes 40-2000 ohm loads. Good harmonic suppression!

* Aulomalic SWR. Hands free metering of S¥R No resel or calibrution needed. Sepurale power meler-
300 or 3000 w [ 5 sutomelicslly swilched. Eagy Lo resd 25" recessed and back-lighled taul band melers
* Anlenna Swilch. PUSH-BUTTON sntenns swilching Lo (4) antennas (2 cosx, single wire =nd Lwin

lead). Coax bypassed on [irst coax oulpul. We desipned Lhis swilch Lo lake the power. Raled sl 10KV
and 20 ampa.

* 3 KN Balun. trifiler wounnd triple core torroid gives belanced outpul Lo Lwin feeders from 200
Lo 1000 ohma snd unbalanced oulpul down to 20 ohma.

* Maximum Power Transfer. Mslch your transmitler oulpul impedance Lo slmosl sny snlenns
system for meximum power Lransler. Amplifiers only run sl Lheir designed  when properly molched.

* Model Oplions. MB-1V-A1 includes all MB-V-A feslures Jess antenna swilch and bolun. MB-IV-
A2 13 idenlical Lo MB-IV-A1 with Lhe addilion of a Lriple core balun.

* 1.8 MHz. will not lune on some anlennss.

Ri'M-003

Get correct easy to read measurements of PEP for SSB,
AM, and Pulse along with full time completely automatic
SWR display with this unique Power Monitor System. Two
models to choose from: The RFM-003 for 3KW indication
and the RFM-005 for 5KW.

* (3) Modes — Peak Average snd Pesk snd Hold with 8 unique non-drift Sample & Hold Analog

memory circuil.

: {2] Ranges — Automatically swilched power scales Lo 5 KN,

* Fully Aulomalic SWR - Full lime meler displays ratios directly wilhout drift.

* Buill=in ALO - Protect your smplifier Lube investmenl with Lhis fest scting Jockoul
* Remole Couplers — Six feet remoles the interchangesble calibrated couplers.

* True RMS Conversion — H.F. couplers use forward biased full wave detection.

* Rugpged Conslruclion - Heavy goupe sluminum construction. Top quality plass epoxy
PCH. This meter is built to last.

* Accuracy — Gusranleed Lo + 5% F.S.
*Warranly - TWO FULL YEARS -

* Added Fealures — Are switchable reverse power all mode melering ~ Full stslus LED Display

— Adjusteble ALD is swilchable SWR/REFL power - Hesvy duly Nicad belleries charged by Lhe applied
RF for the field end a charger is supplied for {ast charging and backlighting of Lhe tsul band
melers for Lhe ham shack.

OTHER NYE VIKING PRODUCTS

Phone Palches — Electronic and Memory Keyers - Squeeze Keys — Straight Keys — Code Practice Sets
- SWR Wattmeter for the blind - Low Pass Filters — All Band Antenna and more

"OR A FREE FULL LINE CATALOG.

ASK

10 ORDER, CALL YOUR FAVORITE DEALER

Amaleur Electronic Supply

_ Barry Electronics
Ham Radio Outlet C-Comm
Henry Radio 1 Missouri Radio
Lfﬂdls-:lﬂ Flectronics Quement Electronics
EGE Texas Towers
R & L Eleclronics lHam Stalion

Wm. M. Nye Co. Inc.

1614 130th Ave N.E.
Bellevue, WA. 98005

TEL: (206) 454 -4524
FAX: (206) 453-5704
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. DX POWER
g I EFFECTIVE TECHNIQUES
FOR RADIO AMAITEUKRS
EUGENE B. TILTON, KSR5G

AMATELR
RADIO)

2722P 514,85
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JBE61 514.85 2905 510.85

ELEC TROSIC
L ONFERGIONS

ath L.y

28635 $21.95

1BETF 51495
i _T‘-.::F. ..-‘I .Jﬂ-.. : -l - =T
Fos el HOME
: T | ELECTRONIKS
; FIX-IT BOOK
| . )
1534 $18.95 2883 $25.95

SELECT 5 BOOKS

(values to $126.70)

g?;\ and get a Free Gift!

1487P $11.95

Electronics projects . . . ideas . . . the latest technology
all at up to 50% off publishers’ prices

Membership Benefits « Big Savings. In addition to this introductory
offer, you keep saving substantially with members’ prices of up to 50% off the
publishers’ prices. * Bonus Books. Starting immediately, you will be eligible for
our Bonus Book Plan, with savings of up to 80% off publishers’ prices. * Club
News Bulletins. 14 times per year you will receive the Book Club News, describ-
ing all the current selections—mains, alternates, extras—plus bonus offers and
special sales, with hundreds of titles to choose from. ¢ Automatic Order. If you
want the Main Selection, do nothing and it will be sent to you automatically. If
you prefer another selection, or no book at all, simply indicate your choice on the
reply form provided. As a member, you agree to purchase at least 3 books within
the next 12 months and may resign at any time thereafter. * Ironclad No-Risk
Guarantee. If not satisfied with your books, return them within 10 days without
obligation! = Exceptional Quality. All books are quality publishers’ editions
especially selected by our Editorial Board. -

1988 ELECTRONICS BOOK CLUB®, Blue Ridge Summit, PA 17294-0810 : g ';'ﬁ* |
- - ll.:t.}.-'a )
FREE when you join! i
elerence Lo
Reference Guide to Electronics it o, “
Manufacturers’ Publications 0 Efes

A Januifacinrers :

o b g (a $6* 95
A time- and money-saving list
of product literature from all value!)

the major electronics suppliers. |

Pribilicathons

L L EEE SRR E R RN R R R R NN NN RN NN NN

e —

¥ £ ecTronics Baok Cuwe

' Blue Ridge Summit, PA 17294-0810

Piease accept my membership in the Electronics Book Club® and send the 5 volumes listed
below, plus my FREE copy of Reference Guide to Electronics Manufacturers’ Publications
(2683P), billing me $3.95 plus shipping and handling charges. If not satisfied, | may return
the books within ten days without obligation and have my membership canceled. | agree 1o
purchase at least 3 books at regular Club prices (plus shipping and handling) during the next
12 months and may resign any time thereafier.

Name

Address = L b nW = L

City =
State/Zip Phone

Signature
Valid for new members only. Foreign applicants will receive special ordering instructions. Canada
must remit in U_S. currency. This order subject lo acceptance by the Electronics Book Club™
Signafure of parent or guardian requred for all new members unders 18 pears of age

All books are hardcover unless numbers are followed by a “P™ for paperback STAR-1088 »
IR R R R R R R N N R R R R R R R R R R L
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for only $3.95

1305F §510.95

;Cm;;:! Dok B
ELECTRONICS
PROJECTS

WL S

FOAL Tl AF

POWER SFFLE

gy JoskE | CARR KAEY

]

o

1636 $45.00
Counts as 2

SHORTWAVE
L ISTENER'S
HANDBOOK 2=

1

2655P $16.95
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Number 19 on your Feedback card

NEew probucTs

Compiled by Linda Reneau

PRODUCT OF THE MONTH

HAL COMMUNICATION CORP.

Hal Communications Corp., is proud to announce the new
ST-7000 HF Packet Modem. The ST-7000 was designed specifi-
cally for 300 baud HF packet. Included is an AGC-controlled AM
signal processing, a tuning indicator, and a choice between the
standard 200 Hz shift mode or 600 Hz shift mode. Both are fully
supported by separate optimized 6-pole input filters, and a 40 dB
AGC system. The standard 200 Hz shift mode uses phase-locked
loop (PLL) detector, whereas the 600 Hz shift mode uses sepa-
rate 4-pole Mark/Space filters, active detectors, and a 3-pole
post-detection filter. The transmit tone generator uses a crystal-
based 10-step sine-wave synthesizer circuit. The ST-7000 inter-
faces to any existing packet TNC via RS-232C, TTL, or TNC
audio tones. The ST-7000 is available for $299, including wall-
mount power supply. For more information contact HAL Commu-
nications Corp., PO Box 365, Urbana IL 61801; 217-367-7373, or
circle Reader Service number 210.

S1-7000

ICOM

ICOM introduces the IC-3210
25 walt, 2 meter and 440 MHz
dual band mobile transceiver,
with full duplex operation and
wideband coverage. It has 20
memory channels for two meters
and 70 cm, which store all
relevant information. The Pro-
grammed scan function scans all

memory channels or lock-out
channels in the memory se-
quence. Priority Watch monitors
the call channel every live sec-
onds while operating on another
frequency. Price: $739. For fur-
ther specifications, contact ICOM
America, Inc., at 206-454-8155.
Or circle Reader Service number
201,

EDMUND SCIENTIFIC
COMPANY

Edmund Scientific Company's
3-inch torch features a piezo-elec-
tric ignition system, two flame lev-
els (800°C to 1300°C), and uses

butane gas. It solders, brazes,
and sweals, and can be used for
melting, shaping, fusing plastics,
or thawing frozen locks. The torch
comes with a stand for free-stand-
ing use. The price is $39.95
plus $2.50 postage. Order from
Edmund Scientific Company,
5552 Edscorp Bldg., Barrington
NJ 08007. Or for more information
circle Reader Service number
211.
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THE ANTENNA
SPECIALISTS CO.

All-band scanner antennas that
provide enhanced performance
up to 1000 MHz are now available
from The Antenna Specialists
Company. Models MON-52 (mo-
bile) and MON-58 (base station)
feature MICRO-CHOKE™, which
gives pinpoint resonance at B0O
MHz scanning frequencies and
concentrated beam focus at low
radiation angles for maximum
range monitoring. Scanners can
pick up police and emergency
communications These all-band
antennas offer coverage from 25~
1000 MHz at low and high VHF
and UHF bands. The mobile ver-
sion has a no-holes, ""Quick Grip"’
trunk lid mount and coax cable
with installed pin plug and sells for
$52.50. The base station antenna
has an easy one-clamp installa-
tion and sells for $42.95. For more
information, contact The Antenna
Specialists Co., 30500 Bruce In-
dustrial Parkway, Cleveland OH

- -

L1

T
\

44139-3996; 216-349-8400. Or
circle Reader Service number
209,

COMMUNICATIONS
SPECIALISTS, INC.

The TS-32P Programmable
CTCSS Encoder-Decoder is now
available from Communications
Specialists. It has all the features
of their TS-32, but uses a new
microcircuit, the IC-110, for tone
versatility. The 1C-110 contains a
32-bit reprogrammable memory
which allows the shop to specify
any 32-tone frequencies from 15
Hz to 255 Hz. The TS-32P can be
configured to provide multi-tone
switching of up to six tones, with-
out requiring diode networks.
There is also easy access to any
non-standard tone frequency. The
32-location tone memory can be
changed in the service shop with a

handheld programmer available
from Communications Specialists
or by returning it to the factory for
re-programming at no charge.
The TS-32P operates on 6 to 25V
DC. Price, $57.95. Communica-
tions Specialists, Inc., 426 West
Taft Avenue, Orange CA 92665-
4296; 800-854-0547 or 714-998-
3021. Circle Reader Service
number 203 for more information.

ELECTRON PROCESSING, INC.

Electron Processing, Inc. has
added the Tape-Saver TS-1 to
their line of SWL and scanner ac-
cessories. It provides scanner
owners with a way of connecting
their cassette recorder to the

scanner so that they won’'t waste
recording tape during periods of
scanner inactivity. The Tape
Saver TS-1 automatically switch-
es thg cassette recorder on and
off by means of the remote control
jack on the user-supplied
recorder. Connect the Tape-
Saver TS-1 to the scanner and
tape recorder via standard mini
plugs. A submini plug connects to
the recorder for ON/OFF control.
Pricing starts at $49.95 with quan-
tity discounts. Contact Electron
Processing, Inc., Sales Depart-
ment, PO Box 708, Medford NY
11763; 516-764-9798. Or circle
Reader Service number 208 for
more information.



DAVLE TECH INC.

New solderless circuil board
kits are available from Davle Tech
Inc. for the electronic technician,
lab technician or hobbyist. Dis-
tance between the tie-point con-
tact clip is 2.5mm (0.1"). They can
accept all components with leads
or solid wire AWG 22-30 (0.3-
0.8mm) and accept all DIP sizes.
The contacts are made of preci-
sion formed nickel, silver, or gold
plated contact material, highly
conductive, with the initial contact
resistance less than 1 milliohm at
1 kHz. Models include the B-147-
N for $52.50, B-147-G for $84, B-
124-N for $27, B-124-G for $42,
B-112A-N for $16. B-112A-G for
$19.20, B-64D-N for $290, and the

B-64D-G for $390. Contact Davle
Tech Inc., 2-05 Banta Place, Fair
Lawn, NJ 07410; 201-796-1720.
For more information circle Read-
er Service number 206.

ELECTRONIC EQUIPMENT
BANK

The R9100 heavy duty antenna
rotator from Advanced Radio
Devices is available from EEB.
The R9100 has 10,000 in.-Ibs. of
torque, 23,000 in.-Ibs. braking,
and will support a 2000 Ib. vertical
load. The unit fits inside the Rohn
45 tower and weighs 230 pounds.
The control unit provides both
analog and digital displays,

manual control, and an RS-232
interface for external computer
control. Software is provided.
Suggested list price is $3,975.
For more information contact
Electronic Equipment Bank, 516
Mill St., Vienna VA 22180; 800-
368-3270 or 703-8938-3350. Or
circle Reader Service number
212.

RAPID SYSTEMS, INC.

Rapid Systems announces
their new R3200 logic analyzer

peripheral for PCs. It has eight
channels at 100 MHz or 16 chan-
nels at 50 MHz or 24 channels at
25 MHz, for flexibility in digital
testing and analysis. The R3200
features BK per channel memory,
using eight channels, waveform
zooming, store/retrieve/print
waveforms, timing and state anal-
ysis, internal sample and refer-
ence memories, and advanced
triggering using AND, OR, or
NOT.

No programming skills are re-
quired. Connect the R3200 to the
PC bus with the supplied interface
card, and run the software. The
hardware, connection probes,
software, and user manuals are
priced at $1,995. Rapid Systems,
Inc., 433 N. 34th St., Seattle WA
98103. 206-547-8311. For more
information circle Reader Service
number 213,

GILFER ASSOCIATES, INC.

The Dressler ARA 900 is a VHF/
UHF active receiving antenna, ca-
pable of capturing signals from
50-900 MHz. The ARA 900 cylin-
der contains a wideband amplifi-
er, and an impedance matching
network. It can be mounted in-
doors or outdoors. The supplied
lead-in coax is 25 feet long and
can be replaced If desired, by any
length coax with PL-259 fittings up
to 100 feet. The coupler termi-
nates in an N-type connector, fit-
ting the top of the line scanners,

such as the ICOM R-7000 receiv-
er. Price: $189 (includes power
adaptor) plus $8 S&H. Distributed
by Gilfer Shortwave, 52 Park Av-
enue, Park Ridge NJ 07656; 201-
391-7887. Circle Reader Service
number 205 for more information.

KENWOOD

Kenwood's TH-55AT 1200 MHz
Pocket Transceiver has a fre-
quency coverage of 1258-1300
MHz, an easy-to-read LCD dis-
play, and tone alert monitoring

system built in. It uses the same
accessories as the TH-25AT Se-
ries HTs, except for frequency-re-
lated items, such as antennas. Its
14 memory channels store fre-
quency, repeater offsets, subtone
frequencies, CTCSS and reverse
information. Two of the memory
channels store transmit and re-
ceive frequencies independently,
allowing operation on repeaters
with both standard and odd off-
sets. Other features include fre-
quency lock switch, memory re-
call, memory shift, memory and
band scan, auto power-off func-
tion, and programmable CTCSS
tone encoder/decoder. Suggest-
ed retail price, $499.95. Kenwood
USA Corporation, 2201 E.
Dominguez Street, Long Beach
CA 90810; 213-639-4200.

‘-E"'T

e nad

MFJ ENTERPRISES, INC.

The MFJ-1286 Gray Line DX
Advantage/Terminator is a
computerized DXing tool for IBM
PCIXT/AT and compatibles. It
gives users instant access to Gray
Line positions for any place in the
world, at any time and date from
1980 to 1999. A high resolution
map displays the moving Gray
Line, UTC times, time zones, sun
position, and latitude/longitude
markers. It corrects the north/
south position of the sun and the

earth’s curvature, and features a
high speed display mode with
pause. The DX Advantage can
run by itself or in conjunction with
other software, including graph-
ics. The DX Advantage can also
be customized to suit your DXing
needs. Price, $29.95. Contact
MFJ Enterprises, Inc., PO Box
494, Mississippi State, MS 39762.
601-323-5869. Order at 800-647-
1800. Or circle Reader Service
number 202.
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LET THE SUN DO

l. \ T H E W 0 H K * Charge batteries on

stored machinery
= Light your tent
* Run fans

* Run remole trans-
mitters

e Light signs

* Pump water for your
§ St animals

* Power for your motor
home

* RAun your radio without
batteries

* Light your home

« Yard lights

« Charge flashlight bat-
teries

* Light your cabin

L s * Run electric fences
EIEEtrIC“y * Charge your boat

from the battery

. * R liances in your
Sun with ot it

AEA

gL 10 METER gl

™ OR "

6 METER
DX HANDY

AEA PK 232
YourGhoice i’gi?]m} nunaEnn e
7 ==

L

* Fish shanty lights

* Charge your Cam-
HAMTRONICS, INC. corder battery pack
4033 BROWNSVILLE ROAD oy, ALSO: OUTSTANDING PRICES ON IBM XT
TREVOSE, PA. 19047 30 COMPATIBLE SYSTEMS!
(215) 357-1400 Cng/ | | s et e
M
Hours M,T,W-9-6 Th-F9-8 Sat.-9-3 % SALES TAK FOR FREE FLYER, SEND Z22¢ STAMP ORSASE.
HAL-TRONIX, INC. 5131251-1'??3
Authorized Sales & Service --- Yaesu * Kenwood = lcom 12671 Dix-Toledo Hwy 12:00 . 6:00 EST Mon-Sat
P.O. Box 1101

“HAL™ HAROLD C. Hnwuun
Southgate, Mi 48195 WBZXH

CIRCLE 175 ON READER SERVICE CARD

CIRCLE 309 ON READER SERVICE CARD

Hi Pro Repeaters

MAGGIORE ELECTRONIC LAB.
Manufacturers of Quality Communications Equipment

*Repeaters - *Standard and
eLinks _ Computerized
eRemote Base Jli ' . _ Controllers

eVHF,UHF 1] (v l eStandard and

eReceivers Computerized

eTransmitters Auto Patches
eAntennas

*Duplexers

Hl Pro E EXPANDABLE REPEATER SYSTEM

= A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pro "E" IS AN EXPANDABLE REPEATER WITH THE FOLLOWING FEATURES: A BASIC REPEATER WHICH WOULD IN-
CLUDE A COMPLETE RECEIVER, TRANSMITTER, COR, FRONT PANEL CONTROLS AND INDICATORS, LOCAL SPEAKER AND MIC JACK AND CAFABLE OF FUTURE
EXPANSION. ALL HOUSED IN AN EXTREMELY RUGGED, ENCLOSED, 19-INCH RACK MOUNTABLE CABINET
* THIS SYSTEM CAN BE EXPANDED AT TIME OF PURCHASE OR CAN BE AN AFTER-PURCHASE ADD ON. THE ADD ONS ARE—HIGHER POWER, 110/220 VAC POWER
SUPPLY, IDENTIFIER, AUTO PATCH, OR COMPUTER CONTROLLERS. IN ADDITION TO THESE ADD ONS AN ADDITIONAL RECEIVER AND TRANSMITTER CAN BE
MOUNTED INTERNALLY FOR USE AS CONTROL LINKS, REMOTE BASE OR DUAL BAND OFERATION, ETC

* AN EXTENSION PANEL IS AVAILABLE FOR LOCAL MONITORING OF THE REPEATER AND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS. ALL
ADD ONS ARE AVAILABLE FROM THE COMPANY AND ARE COMPLETE INCLUDING INSTRUCTIONS

MAGGIORE ELECTRONIC LAB. —_—ce
600 Westtown Rd. West Chester, PA 19382 Phone (215) 436-6051 Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG

86 73 Amateur Radio » October. 1988 CIRCLE 47 ON READER SERVICE CARD




NOVEX

RF Signal Generator/Counter

el sk
, MaslerCard.,

= L2 ICOM
X VHF

COMMUNICATIONS

915 North Main Street
Jamestown, New York 14701

m e
[ i | e ke T 'xa-«;.wm
FEATURING W2DRZ 902 MHz i g‘ o .1 - 150 MHz
* . 45
TRANSVERTER. NOW ONLY $299 m ..m " E::Imrfr:-::ﬁl't:ic;n 50
FREE WITH PURCHASE 140 MHz 3W u’ T - _. :’ /' XTAL input/check
AtTENUATOR A $49 VALUE W {ss LEX LA s

DEALER INQUIRIES INVITED

ICOM, AEA, LARSEN, VAN GORDEN,
VIBROPLEX, NYE-VIKING, FALCON COMM,
LEADING EDGE, ARRL PUBLICATIONS,
KAGLO, HAMTRONICS. PROWRITER,
ELEPHANT DISKS, DEBCO, TRIONYX

NOVEX SG4162AD only $249.95 + $4 S&H

MOVEX S5G4160A same as sbove except no digital
readout fcounter only 514995 + 54 S&H

AF Audio Generator/Counter

Western New York 's finest amatuar radie dealer.

PH. (716)664-6345

10 Hz — 1 MHz
Sing - 50 wave
. Low distortion

&V BMS output
[ngital  readout

HF LINEAR AMPLIFIERS

EERROXCUBE DEVICES

ATV CONVERTERS

HF AMPLIFIERS per MOTOROLA BULLETING

NOVEX AG2603AD only $249.95 + $4 S&H

DISCOVER THE WORLD QF

FAST SCAN TELEVISION . 'y
Complete Parts Ligt for HF Amplifiers Described in

£ the MOTOROLA Bulletins
z ANRE — 200 Watts
ANTE2 — 140 Watts

ANTTD -

POWER SPLITTERS and COMBINERS

NOVEX AG2601A simular (o above except no -digital

VE200-20 /4B RF Choke
readout/counter only -5149.95% + 54 S&H

Yo —-590-65—38 Ferrite Bead

HEAT SINK MATERIAL

Model 589 Heat Sink[6.5x1211.6)
CHS -6 Copper Spreader{bxbix] /4]

EBGl — 140 Watls
EB2TA - 300 Watts
EBI0M — BOO WWatts

0 CM

Function Generator

15 Watts

334Lm

AMATEUR TELEVISION CONVERTERS

ﬁ.T'uE 420— 45 3 44 0% Kit
ATV 420450, 54005 Kit
ATWVE G02-528 {5005 Kit

] y y . § 39,95 Kit

2METER VHE AMPLIFIERS
35 Watt Model 335A " t
75 Watt Model BTSA $119.95 Kit
Available in kit form or wired and tested

2=30MHz

I—Pori.
4—FPar

600 WWatt
1200 Wart

BROADBAND TRANSFORMERS
per MOTORODLA Engineering Bulleting

RF400-1 (2.0 uH @ 1.0MHz) ...
RFE00—1 (4.0 uH € 1,0MHz) .
RFA0O0~1 (4.2 uH @ 1.0MH2) ..
RF1000-1 .,s.u uH @ 1.0MHz

For detailed information and prices, call or write
Tar cur free catalog

Add $2 00 additional shipping.

We alio stock Hard =—to—Find pnrts

CHIP CAPACITORS
METALCLAD MICA CAPACITORS
SEMICONDUCTORS

RF POWER TRANSISTORS

RF CHOKES

MINI— EIHELI‘IT MIXERS

SBL— P
ARCO TRIMMER CAPACITORS

Add § 2.00 for shipping and handling

S Bine, 5, triangles

A 5 HE =5 MHE
D offse:

20 Vpp autput
20D WAL power

O ncludes test leads

Exiernal inputs can control AM (WCA) or

FM (YCF) and produce AM, FM, Sweep, ASK,

or Fsk -signals

NOVEX FG2020A only $149.95 + 4 S&H

B Orders: B00-368-3270 "5 S0
EEB Electronic Equipment Bank
| Snflieady 5165 Mill St. NE, Vienna, VA 22180

Liuat mikules from Washington, DG)

Communication
Concepts Inc.

121 Brown Street * Dayton,Ohio 45402 * [513) 220-—-9677

master charge
il IATIEEIAE CAEE

CIRCLE 99 ON READER SERVICE CARD

1 ANTENNA -9 BANDS

- -
The GARANT GD-6 dipole was tested and recom-

mended by TCA (The Canadian Amateur; similar to
QST) inJune 1985, The GO-6 and GD-8 were tested and

11 Meater Antennas — 10 Meter Antennas
Mobile Antennas — Coax — Accessories

Jo Gunn Enterprises
Route 1 — Box 383

THE PX SHACK Inc.
92 STONEWYCK DR.
BELLE MEAD, N.J.

2':” 874-6013 08502 recommended as first choice in a test of three wire
HDUI25 1?D;F:A:13EFF’HH DTHE%EI:-IRS antennas by the CNIB (Canadian National Institute for Ethelsville, AL 35461
- the Blind,) TCA and CNIB confirmed that the GARANT 205) 658-2229

GD-antennas need no tuner on all bands tested, ( ) i
MODEL BANDS LENGTH Hours: Mon-Fri, 10 am - 6 pm (CST)
GO-6:  B80-40-20.17-12-10M 137
GD-8:  80-40-30-20-17-15-12-10M 137
GD-7:  160-B0-40-20-17-12-10M 255' JGAR - MISTOL S, = HALLISLY
GD-8:  160-80-40-30-20-17-15-12-10M e

Choose between 500W PEP or 2KW versions. Install
as a horizontal dipole or an inverted-V. SWR usually
better than 1.5:1. No tuner needed if properly installed.

109 432-4x21H $466 See |etters of our ham customers in our data report.
TBE 220-5el 55 The GD-windom dipoles are no dummy load antennas.
55  290-11el 81 Our special GD-balun (S00W or 2KW) matches the low
§7 9220-19al 179 impedance (5002) coax feedline to the high impedance
111 90223l 67 windom-type antenna. All GARANT GD-windom di-
1 44-9port $77 poles come with a 3-year limited warranty and a
144_9‘?_ H 10-day maoney-back guarantee. Who else has that
IX much confidence in his products?
144-13el 383 VEZMNL. Michel: *| have installed my GO-7. Only one
144-17el 3129 antenna to cover 7 bands with practically perfect
435-9el 367 1296-33el $99 SWR on all bands. VE1AZZ, Gordon on his GD-8: *| find
435-19al $77 1296-4x55H $489 the SWR exactly as you claimed.” VETTH. John on his
igg—-%l E¥v g% gé&t-ﬂzgﬁlmeREg GD-9: "FB on all bands. Great for DX.” VE7BKU. Rob on

his GD-8: "A greal antenna. Excellent bandwidth.”
435-2x19 $B5 144,220,432,902 VEIVCD. Stu “Very pleased with the GD-6/2KW. In less
1296,2304mHZ

than six m_mntrrqs operation have logged over 85 differ-
TRANS VER TERS entcountries. Hecommend it Lo anyone considering a
MICROWAVE MODULES

wire antenna..
MMT50/144 20w 2m I.F. 489
MMT50/28S 20w 28mhz I.F. $489
MMT144/28 10w 28mhz I.F. $259
MMT144/28R 25wGaAsFET/DBM $489
MMT220/28S 15w 220-2 279
MMT432/28S 10w W/OSCAR 369

Gain; Horlzontal - 5.25 08,
Vertical - 4.75 DB

Multiplication Factors:
Horizontal - 17 Times
Vertical - 15 Times

Horz, to Vert. Separation:
20 25 DB

Power Rating: 2000 CW,
4000 PEP

Height: 11 Feet

Weight: 10 Lhs

Materials: Anodized
GO63T-B Airmrafi
Aluminum Tubing

Requires 2 Separate Coaxial
Cables for Hook -Lip

902-4x253H %3635
1296-235sl 6/
1296-4x23H 3365
1235-23ATV 367

Specifications

Gam: 4.75 DB
Multiplication Facior:

12 Times
Power Rating:

2000 CW, 4000 PEP
Height: 10 Feel
Waighi: B.O Lbs.
Matenals: Anodized

GOG3AT-6E Awrcraft

Aluminum Tubing
Requires 1 Coaxal Cable

for Hook-Up

Write or phone for our free data report
on all gur GARANT GD-windom dipoles
with techmical data. actual SWH
CUrves, customer comments, and our
low factory direct prices. Take advan-
tage of our sale prices. We ship world-
wide & accept VISA or MASTERCARD
GARANT ENTERPRISES
227 COUNTY BLVD. Dept. 28
THUNDER BAY. ON, PTA 7M8, CANADA
INFO HOTLINE 1-807-767-3888

Call or Send $2.00 for Complete
Catalog and Pricing of Antennas.

DEALER INQUIRIES. PLEASE CALL

CIRCLE 29 ON READER SERVICE CARD _
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73 Review by Ray Weber KALJJN

Motron Auto Kall
Model AK-10

A way to beat busy repeater chatter.

Number 20 on your Feedback card

Motron Electronics
695 215t Ave.
Eugene, OR 97405
(503) 687-2118
Price Class: $90

H ere's a device almost anyone can find a
use for. The AK-10 attaches to any FM
receiver and decodes touch tones to activate
both an LED indicator and a speaker output. It
has built-in switches that set it up (0 decode
any 3 digit touch-tone code, including A
through C.

Theunitisinasmall52" by 3" by 1Va " case
and includes an external AC power supply and
audio patch cord.

The unit performed amazingly well with
low quieling signals. It took about 50% quiet-
ing for reliable operation. It operated well
on 12 volts DC, and with the included AC

supply
The AK-10 uses an SSI-202P tone decoder

chip to provide crystal-controlled, reliable de-
coding. This chip is known for its excellent
performance, and exhibited it in this test. It

reset when getting a wrong signal and did not
false. Low power CMOS chips are used
throughout for minimal current consumption.

The AK-10 connects to the speaker audio
and provides an internal speaker that is acti-
vated when the proper tones are received.
The decoder can be bypassed with a front
panel swilch.

The unit resets automatically after being
tripped, but leaves the front panel LED Iit to
indicate that it received a signal.

This unit is an ideal device for anyone that
wants to receive messages on FM without
constantly hearing on-channel traffic. It is per-
fect for emergency personnel activation—or
hearing calls just from friends![E§}

1988 CALL DIRECTORY
(On microfiche)
Call Directory .
Name Index .
Geographic Index
All three — $20
Shipping per order $3
BUCKMASTER PUBLISHING
Mineral, Virginia 23117
703: 894-5777 B0O: 282-5628

CIRCLE 7 ON READER SERVICE CARD

SPECIALISTS

IN FAST TURN
P.C. BOARDS

PROTO TYPE P.C. BOARDS

AS LOW AS $25.00
* SINGLE & DOUBLE SIDED
® PLATE THROUGH HOLES
* TEFLON AVAILABLE

® P.C. DESIGN SERVICES
FOR MORE INFORMATION

,,r Midland

Technologies
34374 EAST FRONTAGE ROAD
BOZEMAN, MT 59715 (406) 586-1190

CIRCLE 252 ON READER SERVICE CARD
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{ The S259.95 Bullet Tesred QRY Solar Power Supply keeps your
repeater on the air 'round the clock or powers your 100w HF staton
60 hrs & month, Control circuit speeds charge. protects gel cells &
sealed batreries, Fullv assembled, QRV, portable. Easilv expanded.

AdASIOSEH  Air Mail Ints $1 A” ennasWest
EEBI}S?E'E“"ES _‘_H-“-. S0062-5 Prove UT &4605

CIRCLE 303 ON READER SERVICE CARD

MISSION CONSULTING, INC.
MISSION COMMUNICATIONS

11903 Aket-Clodne Suite 500
HOUSTON. TEXAS 77082

e

WE HAVE EXPANDED AND NOW STOCK
MANY NEW PRODUCTS. WE CARRY

AEA, ALINCO, AMECO, AMP SUPPLY, APHA DELTA, ANTECO,
ARRL, B&B INSTRUMENTS, BARKER & WILLIAMSON, BENCHER,
BOMAR, BUTTERNUT, BEE, CUSHCRAFT, COMMUNICATION
oPECIALISTS, CRB RESEARCH, DAIWA, DIAMOND, HENRY,
HUSTLER, HAM RADIO, INTL. CRYSTAL, INTL, WIRING & CABLE,
KANTRONICS, KACHINA, KENPRO, KDK, KLMIMIRAGE, LUNAR,
LAHSON, MOBILE MARK, MF.J, NEUTECH, NCG, NYE. PERIPHEX,
(ST, RF INDUSTRIES, RADIO PUBLICATIONS, RADIO AM.
CALLBOOK, SAMSON, SPI-RO, SMILEY ANTENNA, SANTEC, 5YN.
TEXTILES, 73MAG, STANDARD, TAD, TEN-TEC, VALOR, VECTOR
GURDON WEST, WELZ, YAESU, AND ICOM

In house service available (713) B79-77864
Just write, or give us a call! Telex 166872 MCON UT

CIRCLE 187 ON READER SERVICE CARD

A
(zmm[u.m [n-:. (801) 467-8873

1057 E. 2100 So. » Salt Lake City, Utah 84108
We want to be Your Radio Store

Full Line of Amateur Radios, Computers, Interfaces
& Accessories Tim W71QY or Preben KTKMZ

Utah'’s First Full Service Dealer
KENWOOD 23 ICOM vaEsU

CIRCLE 343 ON READER SERVICE CARD

NEW!
RORSE TUGOR,
Made Easy & Fun

Introducing the most Comprehensive and Easy-
lo-Use code course available today!

—MORSE TUTOR is availabie for IBM PC, XT,
AT, PSi2 and compatibles.

FEATURING! |

1-100 word/minute code speeds

Standard or Farnsworth modes

Adjustable code frequency

Over 1 Billion possible random QSOs

Letter, number, and punct. mark coverage

Self calibrating/menu driven design
Display text—while listening or after copying
To Upgrade or learn CW, Send check or M.O. for
$19.95 + §2 S&H to:

Y4 Je
21881 Summer Circle, Dept. MTS
@Huntingtnn Beach, CA. 92646

% % % % % %

Morse Tulor @, guie
fimply, & tubert vilue
Bryan Hastings, KATHY
July, 1688, 73 Magazine

REFERTO QST
JULY ‘BB P 49

CA. Residents add $1.20 sales tax

NOW AVAILABLE THRU UNCLE WAYNE'S BODKSHELF
THE ARRL & FINE DEALERS EVERYWHERE

CIRCLE 339 ON READER SERVICE CARD



GIVE YOUR EARS A BREAK!

; _ J Auto-Kall
~ P

o Complete ready to use DTMF selective calling unit

o Use with FM or AM transceiver, scanner, etc

# Built-in speaker e Automatic speaker reset

e Easy programming with switches » Call light

o Unrestricted 3-digit code.-all 16 digits « Wrong number reset
¢ 12 VDG mabile or base with 117 VAC power pack (included)

MoTron —
Electronics

-
695 W. 21st Ave. 3995

ey ($3.00 Shipping/
Eugene, OR 97405 Handling U.S A)

Call Toll Free 1 -800-338-9058 or (503) 687-2118

CIRCLE 127 ON READER SERVICE CARD

THE RF CONNECTION
“SPECIALIST IN RF CONNECTORS AND COAX"

Part No. Description Price
PL-255/USA UHF Mate Phenobc, USA made $ B0
83-15P-1050 PL-25% Phenolic, Amphenaol a5
83-822 PL-259 Teflon, Amphenol 1.50
PL-259/ST UHF Male Silver Tefion, USA 1.50
UG-175 Reducer for RG-58 a0
UG-176 Reducer for RG-59 & MINI 8 =20
HG-210/U N Male RG-8, 213, 214, Amphenal 2.65
UG-Z218/U N Male RG-B, 213, 214, Kings 4.00
9913/PIN N Male Pin for 9913, 9086, 8214

fits UG-21D/U & UG-21B/UN's 1.50
UG-21D/9913 N Male for RG-8 with 9913 Pin 3.95
UG-218/9913 N Male for RG-8 with 9913 Pin 4.75
LIG-146/U N Male to S0-239, Teflon USA 5.00
UG-831U N Female to PL-259, Teflon USA 5.00

“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.0.D. ADD $2.25 PER CRDER

CIRCLE 115 ON READER SERVICE CARD

Discover
CAROLINA WINDOM
- -
80-10M High performance
Lse transmatch Proven Results
132" overall 570 Beam?
Matching XFMR Passport
To aworld

Line Isolator
Vert Radiator
Coax fed
Assembled

Of new ideas
And exceptional
HF wire antennas

Rugged new baluns
Full range of HF, VHF
mobile antennas, ducks, wire,
coax, parts. lime, accessories

SEE WHAT WE'RE DOING NOW!

Contact Jim, WaATHU —free discount catalog
Send 51 forcatalog by 1st Class mail.

Box 6159, Portsmouth, VA 23703

(Dealer Inguiries Wealcame)

CAROLINA WINDOM

Wideband Preamp 10-1000 Mhz

Dual GasFet low noise
preamplifier for HF, UHF or VHF
systems. Just perfect for the R-
7000. Excellent for Spec

Analyzers, Scanners, etc. Gain 20
Db +/- 1 DB, -3 Db at 2 & 1100
Mhz. 1 Db compression of >10
Dbm. Intercept points >=45 Dbm.

New shipped price of only
$124.95. Pa. residents please add
6% state tax.
GTI Electronics
RD1 BOX 272
Lehighton, Pa. 18235
717-386-4032

CIRCLE 327 ON READER SERVICE CARD

5-1000 MHz PREAMPLIFIERS

NF G P(1dB) $

WLA21M 3dB 13dB 8dBm 57

WLA22M 4 i MR,

WLA23M 4 gak i o el T

WLA24M 3 20 18 109
430/50 MHz CONVERTER

RXC431 15uV 20dB 99

WILAM TECHNOLOGY, Div. of

WI-COMM ELECTRONICS INC.
P.O. Box 5174, MASSENA, N.Y. 13662
(315) 769-8334

804-484-0140 —

SEE THE REVIEW IN JUNE "88 WORLD RADIO MAGAZINE.
Enthusiastic users say it's the best wire antenna, Outper-
forms wire antennas previously used. Knock-you-socks-off
performance on 80-10. A $70 beam?

If you hearone, you'll want one.
Made with pride by the RADIO WORKS in VAIUSA

CIRCLE 150 ON READER SERVICE CARD

CIRCLE 319 ON READER SERVICE CARD

Soff-Conftrol
Powerl!

Software to

« Manage your radio’'s memory
channels from a PC

» Control your radio's functions
from the PC's keyboard

« User friendly operation

Available NOW for Kenwood
TS-4408, TS-9408S and IBM PC,
AT, or compatible. Inquire for
other radio/PC combinations.

ONLY $59.%

Rad-Com

P.O. Box 1166
Pleasanton, CA 94566
(415) 462-4609

CIRCLE 356 ON READER SERVICE CARD

antenneX

“The mini-magazine for antenna experimenters”
DO YOU —

» Have a lousy maobile signal on all bands?

» Meed an inexpensive directional antenna for 10 meters?

= Can't choopse between a vertical or horizontal antenna?

» Need a low noise antenna for 160 meters?

« Want to design an antenna but don't want to redo the wheel?
= fleed a program for antenna design and antenna plotting?
= Want to find out if someone else has solved your problem?
= Don't know what antenna is best for hamsats or others?

« Need a disguised mobile antenna for the car?

= Want a cheap automatic antenna coupler for any type rig?
» Just want o kearn more about antennas?

THEN YOU MUST SUBSCRIBE TO - anfenneX

antenneX is a mini-magazine for antenna expenmenters from the
new ham to the oldtimer. There is something for everyone. From
computer-aided design fo reference fable of dipole measurements
to a guestion and answer column. Everyone will find something
of interest!

A one year subscription is only $11.97 for Continental USA and
possesions. $17.00 for foreign surface mail.

Send your subscription to:

antenneX

P.0. Box 8995 Dept. 19  Corpus Christi, TX 78412

CIRCLE 82 ON READER SERVICE CARD

UHF

Microwave

1.2 Ghz.
power amplifiers
brick modules

900 Mhz.
FM power amplifiers
Linear power amplifiers

12 Ghz Class "C" brick modules
preamplifier Linear brick modules
VHF 400 Mhz.
Linear power amplifiers
EED Mhz. Linear brick modules
bl 900 Mhz. Preamps.
190Nz, 440 Mhz. Preamps
Pre-amps. S P
Transistors
Nec. 2SK-571 Mrf- 1402  Mgf-1200
C2558 1302 1100
Nec. 41137 966

900 Mhz. FM TRANSMITTERS
ANTENNA SWITCH BOXES
FM TRANSCEIVERS

210 Lltica St.
Tonawanda, NY 14150

CIRCLE 81 ON READER SERVICE CARD

T
QRZ CONTEST!"
VHF Contest Software
for PC Compatibles
$39.95 postage paid
— Covers all VHF and UHF contests
— Includes the 70 MHz European band
— Menu driven and user friendly
— Color and options user configured
— Grids worked display on-line!
— Full dupe checking
— Complete log editor included
— Handles 4000 contacts with 512K
— Demo-version available $5.00
+ HF Version to be available soon!

ATFAB Computers and Electronics

—— P.O. Box 4766
ATEAE S| Maineville, OH 45039

| © (513) 683-2042
NP _—
U !_l_"ﬁ"_| =) Accepted

e

Tel. 1-716-892-5451
W2WHK

CIRCLE 357 ON READER SERVICE CARD
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REMOTE # 1

++++++

lt T+

15440/040/ 140
I€735/761

REMOTE #2

FT727R/767/736;T5711/811

%%x Super Comshack bq ***
Programable Repeater Controller/HF & VHF Remotes/Autopatch

Rotor Control/Voice Meters/ Paging/User Logging/Unlimited Vocabulary/BBS

C5645 ®* HM1* CART/PKB*CS58 *BASE TX/RX

e =y
BHENTIE=~ votrreged
COHHODORE 64

Sinplex
Ll_";l_ﬂ-l AUTOP ATCH

Set up your own personal
repeater with any Dual band
radio from your home or club
site. Operate cross-band for
fnstant full duplex operation. You
can have your own system! We
will help you get your system
operational| New Yer 7.0
software. Simplex software is

ROTOR CONTROL

REPEATER CONTROLLER AUTOPATCH & REVERSE PATCH
*Change all varfables remotely | *1020 ( 18 digit)tel: #'s stored

*Clear Synthesized voice
*Program mail box or select ID
tail mess. with touchtones from HT

*Alarm clock X auto

*Macro commands/user logging
*Individual user access codes
*(o0e practice & voice readback

*Talking meters;hi/lo alerms|*Call waiting/Quick dial/auto off

H.F. REHOTE #

%20 Hacre mem/auto mode sel.
*Sean up/down sel. rate or step
*Yolce ack. all control commands

o,

Programs and Scans Ham/General coverage. Converts HT Intoa

Lb4 OR I10f] |

*300 users/CTCSS;2tone paging
*#50 eable/disable tel. #'s

New Talking Meters

available too! Get yours today!
CS64S $349.95

+ Edﬁ.ﬂﬂ ship USA; incl. computer

nterface, disk, cables & manual
simplex version inc. on request)

*Directed/general/ reverse page
*Programable answer message
*Full or Half duplex ( level cont,)
*Security mode/ TT readback on/off
*Reverse Patch active all modes

axcula

1 Y.H.E. REHOTE #2

*Dual YFO's/ Rev/Split/COR detect
*3et Scan inc. & offset/var. resumse
*Monitor mode & | ink repeaters

yerful 100 ch. scanner & programs all in H.T. for fieldusel | * 70khz 75% efficient
*Digital "S" meter ; comment fields; | *Outputs Sv.@2A &
Auto resume; delay: lockout | © YAC @ 60Hz
*( oads & programs all FT-727R | *Crystal time base

parameters in less that 15 secs.
*|ncludes hardware & disk for C64

*Plugs into C64 power § o
MODEL DCPS........$119.95

2YSTEH OPTIOND

#®External Relay Control 3 DPDT relays +
S open collector outputs.CS-8$79.95
¥Rotor control; speaks bearing &
rotates;1 degree incre......... HM1$49.95
%2 Yoice Meter & Alarm ipputs/8 Ext. On/
off controls/Packet.BBS. PK8 $149.95
®EPROM Auto boot Cartridge customized
with your system .......... CART $99.95
*Manual (Refunded)........MN1

B 12v_C64 SWITCHER
*Power C64 & 1541 'y

15.00

H 1N Ui =
Program your computer in basic to decode multidigit "strings", sound
alarms, observe codes,

“Decode-A-Pad™ works on all nnmnutarslﬁnasi_ DAP tug_gsl

"DECODE ~A-PAD —wsc] | & QUAD RELAY EXPANSION OPTION
12900 .-- . SERIAL DATA ml S
1110 RS232/C T i .

a1

includes basic program for C64 VIC20/C128;

ol B PC [MO0EL7275 39.95[T ouchtone 4 Digit Decoder

happy users.

“Audio Blaster™ 1C02/04:2AT:U16:FT209/727:23/73R

Module installs inside the radio in 15 Min. Boost audio to
| watt! Low standby drain/Corrects low audio/ 1000's of

Used by Police,fire, Emergency, when it needs to be _HEARD1

Minature audio amplifier--»

now!!] You can

Wow ! thats loud
hear everything|

Universal/works in

MODEL AB15-$22.95

15DQ 4DIGIT DECODER ~ QUAD OPTION
*On board regulator; 6 to 15 VDC input
*Field prog. jumpers; 50,000 codes
*Momentary & Latching; DPDT relays incl,
*Wrong digit reset,LED's for digits & latch
*24 Pin Conn. easy hook up & Expansion|
*Quad (4) Relays; (2 Amp)Plug in Option
all HT's] with INDIYIDUAL 5 Digit on & off codes

TSDQ $79.95

QUAD $ 99.95

ENGINEERING CONSULTING ** 583 CANDLEWOOD ST.** BREA
MASTERCARD ** VISA ** CHECK*™* M.O. ** CA_RES.ADD §% TEL: 714-671-2009

CA. 82621

color thread

CUSTOM EMBROIDERED | —
QUALITY HAM HATS©

Display your name, call and hometown
on our top quality summer mesh cap

with white seamiess front and matching bill _-
They come in royal blue, red or brown with matchingf§

WINTER CORDUROQY also available
in red or navy blue with white thread *€Yea
Please senc first & last name (max. 14 ltrs)
call (max. 6 rs), city & state (max. 14 Itrs)

BE SURE TO INCLUDE COLOR
send Check or Money Order, Plus $3.00 Shipping
and Handling Per Order. Add 25¢ for each add’l cap ordered. -

95
573_3

95

WE WELCOME INQUIRIES FROM CLUBS

¥

A0 il o
ALLOW 3 TO 5 WEEKS FOR DELIVERY. MD RESIDENTS ADD 5% SALES TAX | © “__’_"’_“_””{f’t'éf 'rf”ff’*wrm‘

PO Box 1476 » Severna Park. MD 211458
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MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

WITH TEC-200 FILM

JUST 3 EASY STEPS:
¢ Copy circuit pattern on TEC-200 film
using any plain paper copier
* [ron film on to copper clad board
* Peel off film and etch
convenient 8% x 11 size
With Complete Instructions

SATISFACTION GUARANTEED

5 Sheets for $3.95 10 Sheets only $5.95
add $1.25 postage MY Res. add sales tax

The MEADOWLAKE Corp.

Dept. B, P.O. Box 497
Morthport, MNew York 11768

(D
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parky/FAntennas

* Install Fast Extend Range = Improve Recepiion *
The Sparky J-Antenna is a flexible half wave radiator fed by
mowavelengths of bow loss coax through an efficient linear
matching transformer. Sparky J's beat duckies, 14, & 5/%
wave anfennas. need no ground plane. Low flat SWR curve
gives edge 1o edge band coverage. Grear portable—rolls up
to fir in pocket, Completely assembled with BNC connector.
* Easily hidden * Effective indoors or out. » Money-back guaranree »

Avatlable for every band from 28 to 440 MHz2

$29%5 cach Two for 95590 AddSSP&H
[nfopack 51 by letclass mail Aﬁtfﬂﬁﬂb‘“’rﬂﬁt

Box 30062-S, Pravo, UT 84605 (801) 373-8425

CIRCLE 5 ON READER SERVICE CARD

CB-TO-TEN

73 has led the way on CB-to-10 meter conversions. Take
advantage of our offer to help vou get on 10 meters before the

sunspots peak again. I1's easy and saves you money!
# Title Issue
1 Bandplan and Crystal Info May 77
2 Conversion Data May 77
3 RadioShack TRC-47 Jul 77
4 E.F. Johnson Messenger 1234 Jul 77
5 Hy-Gain 670B Jul 77
6 Anténna Suggestions Dec 77
7 Radio Shack Realistic TRC-1I Dec 77
8 The Publicom | Feb 78
9 How aboul 558 Conversions? Jul 78
10 Radio Shack TRC-11 and TRC-74 Aug 78
11 Radio Shack Realistic Mini 23 Sep 78
12 Hy-Range 681A (Hy-Gain) Sep 78
13 Kraco KUB-2310B Oct 78
14 Lafayette Telsat S5B-75 Nov 78
15 Radio Shack Realistic TRC-452 Nov: 78
16 CB Walkie-Talkie Conversion Nov 78
17 Sharp Model CB-800A Jan 79
18 SBE Sidebander 11l and Pace 123A Jan 79
19 Midland 13-882C and Other PLL Rigs May 79
20 Lafayette S5B-75 and 55B-100 Jun 79
21 Royce [-655 Nov 79
22 Johnson Viking 352 Nov 79
23 CBtolOFM- Partl Jan BO
24 CBto 10 FM-Partll Feb 80
25 More Talk Power for the TRC-11 Mar 80
26 Sears RoadTalker 40 Mar 80
27 Penney's 55B Rig Apr 80
28 The Poly-Paks 40-Channel CB Board Jun 80
29 The Cobra 132 Jul BO
3 New Lite for 55B CB Rigs Jul 80
31 Double Your Channels in S8B Conversions Jul 80
32 OnTen FM Aug 80
33 Put That Hy-Gain CB Board to Use Sep 80
34 Peaking and Tweaking Hy-Gain Boards Mar 82
35 CBto CW? {Hy-Gain) jul 82
36 Maximum Modulation for CB Conversions Dec 82
37 Beef Up Your CB-to-CW Conversion Feh 83
38 Add a Digital Readout to Your CB Conversion Feb 83

send $3.00 for the first article and §1.50 each thereafter. Just
choosethe article numbers and call with a credil card number
or send a check or money order to: CB to Ten, 73 Amateur
Radio Magazine, WGE Center, Peterborough NH 03458 [603-
525-4201],



29th ANNUAL

TROPICAL HAMBOREE

A.R.R.L. FLORIDA STATE CONVENTION
FEBRUARY 4-5, 1989

TAMIAMI PARK FAIR GROUNDS

10901 S.W. 24th Street (Coral Way), Miami, Florida
HOURS: @ AM.-5 PM. SATURDAY = 9 AM.-4 PM. SUNDAY

FREE PARKING 15,000 VEHICLES -« ¢ 200 COMMERCIAL EXHIBIT BOOTHS
1,000 INDOOR SWAP TABLES -+ * COMPUTERS & SOFTWARE
300 CAMPSITES WITH FULL HOOKUPS = * LICENSE EXAMS

Reqistration: $5.00 Advance — $6.00 Door. Valid Both Days. (Advance deadline January 30th.)
Swap Tables, 2 Days: $16.00 each. Power: $10.00 per User
All swap table holders must have registration ticket.
Campsites: $12.00 per Day ® Includes Water, Power, Sanitary Hookups & Showers.
(All RV vehicles, tent campers, vans, trailers welcome — no ground tents, please.)

Make Checks for Registration, Swap Tables & Campsites Payable to:
Dade Radio Club & Mail As Follows:

Tickets & Hotel Info Only: Evelyn Gauzens, W4WYR, 2780 N.W. 3rd St., Miami, FL 33125
Swap Tables, RV, Tickets & Hotel: John Hall, WD4SFG, 8670 S.W. 29th St., Miami, FL 33155
RV & Tickets Only: Dick Leisy, W4OOH, 650 W. 63rd Dr., Hialeah, FL 33012
Exhibit Booth & General Info: Evelyn Gauzens (address above) or Call (305) 642-4139 or (305) 233-0000

(BROCHURE WITH FULL DETAILS AVAILABLE DECEMBER 1st)

Setting a new standard of efficiency in ANEQE?E@E ®

moderately priced kilowatt amplifiers
AL-80A LINEAR AMPLIFIER

The Ameritron AL-80A combines the time proven
economical 3-500Z with a heavy duty tank circuit to
achieve nearly 70% efficiency from 160 to 15 meters. It
has wide frequency coverage for MARS and other
authorized services. Typical drive is 85 watts to give over
1000 watts PEP SSB and 850 watts CW RF output. A Pi-L
— EEwr output circuit for 80 and 160 gives full band coverage and
X o S exceptionally smooth tuning.

The AL-80A will provide a signal output that is with 2 ““S”
unit of the signal output of the most expensive amplifier
on the market—and at much lower cost. Size:
152" D.x 14" W.x8" H. Weight: 52 Ibs.

ATR-15 TUNER

PLUS OTHER QUALITY The Ameritron ATR-15 is a 1500

AMERITRON PRODUCTS: watt “T" network tuner that

; i bl covers 1.8 through 30 MHz in 10
AL-1200 and AL-1500 Arnphfiers dedicated bands. Handles full

1500W CW output legal power on all amateur bands
AL-84 Amplifier—400W CW output above 1.8 MHz.

RCS-4 HF Remote Wireless Switch Five outputs are selected from a
heavy duty antenna switch. The ATR-15 has a peak reading watt meter,

EEQ?;B;SDKC;:\T;hﬁemmE Switch SWRH bridge and a dual ratio balun. Size: 6" H. x 13% " W.x 16" D.

Available at your dealer—Send for a catalog of the complete AMERITRON line.

AMERITRON, Division of Prime Instruments, Inc.
9805 Waliord Avenue ® Cleveland. Ohio 44102 = (216) 651-1740
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ALL ELECTRONICS CORP.

*QUALTY CALL OR WRITE FOR A *PISCOUNT

FREE 52 PAGE CATALOG
WE HAVE OVER 4000 PARTS AVAILABLE!

FULL WAVE
BRIDGE RECTIFIERS

10 AMP
200 P.LV.
5/8" SQUARE

CAT# FWB-1020
$1.00 each + 10 for $9.00

25 AMP

RATING

1 1/8" SQUARE

metal epoxy filled case ™"

200 P.1.V. $2.50 each
CAT# FWB-251

400 P.1.V. $3.00 each
CAT# FWB-254

10 AMP
SOLID STATE
RELAYS

rgﬁg

\ g { e
r ____J
.L;=='-'-"

OPTO SENSORS
TRAW# OPB815
U shaped
opto emiltar
and sensor unit,
CAT# OSU-3
2 for $1.00
Clairex#
CLIBOOW
U shaped unit
with flange
mount.
CAT# 0OSU-2
75¢ each
PHOTO RESISTOR

ASSEMBLY
Center-tapped
photo resistor
mounted in
plastic case
(can be easily
removed). 700
ohms light, 36K dark,
1/4" diameter,
/4" long X 1/8" diametar JCAT# PR-4 $1.00 each
CAT# FLT-1 2 for $1.00 10 for $8.50

TOLL FREE

800-826-5432

INFO: (818)904-0524
FAX: (B18)7TB1-2653

MINIMUM ORDER $10.00
QUANTITIES LEINNTED
CALF. ADD BALES TAXY
ULL LT SHFPmO

FORERGN DADERE MOLUTE
FUFFCENT SHPPNG

ELECTROL# S2181

.E}n CONTROL:
ET‘P ‘ Rated 5.5 to 10 Vide
LU Miwill operate on 3-32 Vdc)
1 LOAD:

10 Amp @ 240 Vac
21/4"X 134" X 78"
CAT# SSRLY-10B

£9.50 sach
10 for $8.50 each
QUANTITY DISCOUNT!
25 for $7.00 each
50 for $6.00 each
100 for $5.00 each

XENON
FLASH TUBES

-

MAIL ORDERS TO:
ALL ELECTRONICS
P.O. BOX 567
VAN NUYS, CA
81408

TELEE: TWX-si01010183
ALL ELECTRONICS

FOREIGN CUSTOMERS
SEND 3150 POSTAGE FOR
FREE CATALOGN

ITT MDPL series. 3/4° X 1/2°
RATED
=
0.25 amp
10 for $6.00 « 100 for $50.00
B05 S. YVERMONT AVE.

Em FJ-"J- ]

ITT PUSH BUTTON
gray rectanguiar key cap
S.P.5.T. N.O. Push 1o closa.
0.1amp
switching,
carry current. P.C. mount
CAT# PB-B 65¢ each
STORES:

LOS ANGELES
LOS ANGELES, CA 90006
(213)380-8000

VAN NUYS
€228 SEPULVEDA BLVD.
VAN NUYS, CA B1am
(B18)EET-1808

CIRCLE 154 ON READER SERVICE CARD

SUPER vak-tenna ., s140.«

Cinly ‘Ig -
ITDEAL FOR APARTMENTS OR ODFFICES
¢ Mount 1 anienns 0 vour window for the E[E?f
: soverage. Twe VERY powerful suttion cups hold firmly

13 This antenna s & MUST for people who travel! Receives
¢ Y0-500 MHr ar i 1 B

W
¢ BNC, Motorols or F ¢

AMATEUR TELEVISION

SMILE! YOU'RE ON TV

Only
$299

Designed and
built in the USA

Value + Quality
from over 25years

in ATV..W60ORG

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 com-
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
or426.25 MHz, runson 12-14 Vdc @ .5A, and hot GaAsfet
downconverter tunes whole 420-450 MHz band down 1o
ch3. Shielded cabinet only 7x7x2.5". Transmitters sold
only to licensed amateurs, for legal purposes, verified inthe
latest Callbook 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-f 8Bam-5:30pm pst. Visa, MC, COD

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

1-04

SIGNAL INTENSIFIERS
Priced from $29.

A HEARING AID FOR YOU'R

RECEMNER OOR SCAVVER

iFhe Smre of the Arl i

WIDEBAND preampn!
Maoke small antennas perf orm

like B1SG ones!

Fully Assembled and BUILT
T LAST!

110 VAC ‘or 12 YDC powered!

VHF /'UHF or MF/HF available'
Many models’ Send for specs’

SUCTION CUP MOUNT VAK-TENNA!

. . -
wn- o fr g Y -.;r:-_! -.. ] ..:.- &

framsmit T0-230 MHz with up 1o 50 §

f =mlare it ) s caay FEA  SheEe
S T I ¥ - v | Elfd =filiies

of PL29S, |

+Rnector

e = s e o e, o 8 e i R S 8 e 8 e e

ELECTRON PROCESSING, INC
P.O. BOX 708

Add 53 Shipping/Handling
NY add Sales Tax

SATISFACTION GUARANTEED!
E MEDFORD, NY 11763 Crder any produect (except soltware) (rom

SEN

(516) 764-9798
D FOR MORE DETAILS' US

EPI and i not satisfied return it within 15

davs for a full refund (less shipping/ handiing)
\fADE'

ARRL Southeast DIVISION CONVENTION
Curtis Hixon Convention Center, Tampa FL

NOV 19,20 1988

Major Distributors, Forums, FCC Exams,
Luncheon, Dinner Dance, 62,000 sq. feet of
air conditioned exhibit space for dealers,
swap tables.

Convention Hotel
Holiday Inn, Ashley Plaza
$42 sgl/dbl, 2 blocks No.
Call 813-223-1351
or write address below for reservations.

Pre-register: Admit $6, Tables $15 both
days. Lunch $10, Dinner $15
Over $4000 in major prizes
given Saturday & Sunday

Suncoast Convention 88
1556 56th Ave N.
St. Petersburg, FL 33703

62
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Number 21 on your Feedback card

)PECIAL EVENTS

Ham Doings Across the Country

HUNTINGTON WV
OCT 1

The Tri-State Amateur Radio
Association, Inc., is sponsoring
the T.A.R.A. Hamfest '88 and
Computer Fair at the Huntington
Civic Center, from 9 AM to 4 PM.
Admission, $4. Forums, VE testing,
giant flea market, dealers, all in-
doors. No stairs for handicapped.
Talk-in, 146.16/.76. Contact Charley
Shumaker NBIKP, PO Box 4120,
Huntington WV 25729; 304-523-
5264,

WARRINGTON PA
OCT 1-2

Mt. Airy VHF ARC, the Pack Rats,
invite all amateurs and friends to the
12th Annual Mid-Atlantic VHF Con-
ference on Oct. 1, and to the 17th
Annual Hamarama on Oct 2. Ad-
vance registration for the confer-
ence is $5, $6 at door. This includes
admission to the flea market. Flea
market only is $4, $7 per carload.
Selling spaces, $6 each. Gate opens
at 6 AM; bring your own tables.
Send payment to Hamarama '88,
PO Box 311, Southhampton
PA 18966. Contact Pat Cawthorne
WB3DNI, at 215-672-5289.

WICHITA KS
OCT1-2

The Wichita ARC will host the
annual ARRL Kansas convention
at the Red Coach Inn. Doors open
at 9 AM, admission $5 pre-reg-
istered, $6 at door. Huge indoor
flea market, commercial displays,
technical seminars, meetings,
banquets, prizes, Wouff Hong cere-
mony, entertainment. Talk-in on
146.82 for out-of-town hams, 146.94
for local hams. For advance regis-
tration, contact Vern Heinsohn
WAQZWW, 8950 Back Bay, Wichita
KS 67203.

BENTON HARBOR MI
OCT 2

The 1988 ''Blossomland Blast™
will be from B AM to 4 PM at Lake
Michigan College. |-94 Exit 30, East
to Yore Road, North to entrance. For
info, write '‘Blast,"" PO Box 175, St.
Joseph MI 49085.

HAMMOND IN
OCT2

The Lake County ARC Is spon-
soring its 16th annual Hamfest at
the Hammond National Guard
Armory. Limited tables, $5 each.
Admission, $3.50. Set up, 6 AM.
VE testing. ARRL, ARES, MARS
information available. Talk-in on

the Lake County ARC repeater 147
or 146.52 simplex. Contact Lucy
Schendera N9DTG, 812 E. 40th
Place, Griffith, IN 46319; 219-823-
4873.

ROCKFORD IL
OCT 2

The ARRL lllinois State Con-
vention will be held in conjunction
with the Rockford Hamfest-88/
Computer Fair from 9 AM to 4 PM at
the National Guard Armory. ARRL
forum, ham and computer talks,
technical demonstrations, commer-
cial exhibits, large flea market
(tables $7 in advance, $10 at door),
and VE exams. Tickets $3 in
advance, $4 at door. Talk-in on
146.01/.61, 223.68/224.28, and
146.52 simplex. For seller informa-
tion, contact Roger Sawvell KDIMQ
at 815-633-0520. For general info,
Jim Miller W4JR, at 815-397-4602.
Send SASE for reservations to
Rockford Hamfest, PO Box 10003,
Rockford IL 61131.

ROME GA
OoCT2

The Rome hamfest, sponsored
by the Coosa Valley ARC, Inc.,
will be at the Rome Civic Center.
Admission, free. Inside tables, $6:
outside spaces, $2. Homemade
Bar-B-Q and stew, camper parking,
no hookups. VE exams, drawings,
bingo, contests, prizes. Reser-
vations requested, walk-ins
OK. Contact James WD4JHF or
Linda WD4JHG Sineath, 1124
New Rosedale Rd., NE Armuchee,
GA 30105; 404-291-9767.

SPRINGFIELD OH
OCT 2

The Independent Radio Associa-
tion will hold the 6th Annual Spring-
field Hamfest and Computer Expo at
the Clark County Fairgrounds from 8
AM to 4 PM. All vendor and swap-
meet activities indoors. Admission,
$3 (advance, $2). Tables, $7 (ad-
vance, $6). Talk-in on 145.45 and
224.26 MHz. Write the Independent
Radio Association, PO Box 523,
Springfield OH 45501 or call Gary
WB8BYUC at 513-399-4732.

ST. CHARLES MO
OCT2

St. Peters ARC's 4th Annual
Swapfest will be in McNair Park Day
Care Center from 6 AM to 2 PM.
Admission $1 to buy or sell. Door
prizes. Talk-in on 145.41 repeater
and 146.52 simplex. Call Allen
Underdown at 314-723-4200.

WEST LIBERTY IA
OCT2

The Muscatine and lowa City
ARC is having their Southeast lowa
Hamfest at the West Liberty Fair-
grounds. Gate opens at 7 AM. Ad-
vance admission, $3; at door, $4.
Register for exams as soon as possi-
ble with Tom Krainer KE@Y, 905
Leroy St., Muscatine IA 52761;
J19-264-3259. For table reserva-
tions, contact Ken Kucera KA@Y,
RRZ2 Box 52A, Riverside IA 52327;
319-648-5037. Talk-in on 146.25/
.85, 146.31/.91.

YONKERS NY
OCT2

The Yonkers ARC is sponsoring
the Electronics Fair and Giant Flea
Market at the Yonkers Municipal
Parking Garage from 9 AM to 3 PM.
Two floors of new and used equip-
ment, hourly prizes, giant auction,
live demonstrations. Admission, $3.
Sellers, $8 per parking space. Bring
tables. Talk-in on 146.865/R,
440.150/R, and 146.52. YARC, 53
Hayward St., Yonkers NY 10704;
914-969-1053.

HARLINGEN TX
OCT 7-8

The South Texas Amateur Re-
peater Society (STARS) is sponsor-
ing the commemorative station
NSCAF to celebrate the Confederate
Air Force’s annual Air Show in Har-
lingen. They will attempt to contact
WWII aircraft in the CAF inventory.
Listen for operation from a B-29, B-
17, B-25, P-51, P-40, etc. Station op-
eration from 8 AM to 8 PM on SSB
frequencies 14260, 21360, and
2B460. For certificate QSL, send
QSL and SASE to Dr. David Wool-
weaver K5RAV, 2210 §. 77 Sun-
shine Strip, Harlingen TX 78550.

STRATFORDCT
OoCTs8

The Stratford ARC will operate
W10RS from 13002 to 1900Z to cel-
ebrate the club's 50th anniversary.
Suggested frequencies, lower third
of the General 40, 20, 15 meter
bands and the Novice portion of 10
meters. For certificate, send QSL,
contact number, and 8%2"x 11*
SASE (2 units of postage, please) to
KA1JKT, 307 Park Street, Stratford
CT 06497.

POTEAU OK
OoCT8-9

The Fort Smith (Arkansas) Area
ARC will operate special event
station W5ANR in conjunction with
the 2nd Annual Green Country
Sorghum Festival in Poteau, Okla-
homa. Operation is from 1400-
2300Z the 8th and 1400-2200Z the
9th in the lower 30 kHz of the general
phone bands, 28.435 in Novice

phone, and 145.01 on packet. For
certificate, send QSL and SASE to
FSAARC, W5ANR, Box 32, Fort
Smith AR 72902-0032.

LANSING MI
OCTS9

The Central Michigan ARC and
the Lansing Civil Defense Repeater
Association are sponsoring Ham-
Fair '88 from 8 AM to 3 PM in the
Lansing Civic Center's Exhibition
Hall. Vendors, spacious flea market,
plenty of tables available ($1.50
per foot). Admission, $3.50. Talk-in
frequencies are 145.39 and 146.94,
Contact Rowena Elrod KABOBS,
111 Lancelot Place, Lansing M|
48906, 517-482-9650.

LIMA OH
OCTS

The Northwest Ohio ARC will
hold their annual Hamfest at the
Allen County Fairgrounds. Set up
after 3 PM Saturday, all night se-
curity provided. Tickets, $3.50
advance; $4 at door. Tables $8,
half-table $4. Exams all levels, Form
610 with copy of present license with
SASE to WBTY 1370 Stevick Rd.,
Lima OH 45807, Tickets and lable
resarvations, SASE to WDSBND,
PO Box 211, Lima OH 45802; 419-
647-6513. Talk-in on 146.67/.07,
147.03/.63, 444.925/449.925.
All areas at Hamfest handicap
accessible.

QUEENS NY
OCT9

The Hall of Science ARC Hamfest
will be at the New York Hall of Sci-
ence parking lotin Flushing Meadow
Park. Doors open at 9 AM. Set up
is after 7:30 AM. Amateur radio
exhibit station, tune-up clinic, films.
Admission, $3. Sellers, $5 per
space. Talk-in on 144.300 simplex
link 223.600 repeat, and 445.225
repeat. Call Steve Greenbaum
WB2KDG, nights, at 718-8B98-5599
or Arnie Schiffman WB2YXB at 718-
343-0172 or write Stephen Green-
baum, 85-10 34th Ave., Jackson
Hats., New York NY 11372.(Rain
Date Oct 16)

SYRACUSENY
OCT 15

The Radio Amateurs of Greater
Syracuse will hold their 33rd Ham-
fest in the Arts and Home Center at
the New York State Fairgrounds
from 9 AM to 5 PM. Tech-talks, con-
tests, entertainment, giant indoor
flea market ($6 per table), commer-
cial vendors. Tailgating area ($3 per
car). Admission, $4. Pre-register for
FCC exams by October 7. Send
SASE if you need Form 610. Talk-in
on 146.31/.91 and 147.90/.30. For
more information, call Ed Swiat-
lowski WA2URK, at 315-487-3417 or
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Viv Douglas WA2PUU, at 315-469-
0590 or write RAGS, PO Box 88,
Liverpool NY 13088.

ROCK HILL SC
OCT 16

The York County ARS will hold
their 37th Annual Hamfest at the
Joslyn Park, Museum Road. Admis-
sion, $3 in advance or $4 at gate.
Talk-in on 147.03/6.43 MHz. For
tickets or information, contact Frank
Bateman N4HRP, PO Box 4141
CHS, Rock Hill SC 29731.

WEBSTER NY
OCT 22

The Xerox Amateur Radio Club
will operate KE2T from 000Z to
2400Z to commemorate the 50th An-
niversary of the Invention of Xerog-
raphy by Chester Carison. Phone
operation will be in the lower 25 kHz
of the general 80, 40, 20, 15, and 10
meter bands, and the Novice portion
of the 10 meter band; CW, 50 kHz
above the lower band edges. For
certificate, send QSL and a busi-
ness-size SASE to XARC, Building
337, Joseph C. Wilson Center for
Technology, 800 Phillips Rd., Web-
ster NY 14580.

KALAMAZOO MI
OCT 23

The Southwest Michigan Amateur
Radio Team and the Kalamazoo

ARC are sponsoring the 6th annual
Kalamazoo Hamfest at Kalamazoo
Central High School. Sellers set up
at 6 AM. Doors open at 8 AM. Talk-in
on 147.64/.04 repeater. Forums,
walk-in VE testing at 9 AM. Admis-
sion $3, $2 in advance. Tables, $6.
Send requests and payment before
October 1 to Gary Hazelton KB8PL,
67332 32nd St., Lawton M| 49065.
Checks payable to Kalamazoo Ham-
fest.

LONDON ONTARIO
OCT 23

The London Amateur Radio Club
Fleamarket will take place at the Pot
of Gold Bingo Palace from 9 AM to 2
PM. Admission is $3, vendors 34/
table. Talk-in on VE3LAC 147.66/
147.06. Contact London Amateur
Radio Club, PO Box 82, Slation B,
London Ont. N6A 4V3. % Dave Noon
VE3IAE; 519-453-2292.

GRANDVIEW MO
OCT29

The Southside ARC is sponsoring
its Hamfest at the Grandview Jr.
High from 8 AM to 4 PM. Swap
lables, $7 (includes 1 ticket); exams,
seminars. $2 per ticket, four for $5in
advance, three for $5 at door. Talkin-
inon 147.72/.12. Contact Southside
ARC, PO Box 1142, Grandview MO
64030 or call Walt NBOE; at 816-763-
9637.

MINNEAPOLIS MN
OCT 29

The Minnesota Hamfest & Com-
puter Expo will be at the Hennepin
Technical Institute. It will feature
guest speaker Roy Neal KEDUE, for-
mer NBC Science and Space Shut-
tle Correspondent. Packet demon-
strations, ARRL forum, new and
used equipment, giant flea market,
VE exams, and a CW contes!t. Talk-
in is on 146.16/.76. Admission $4 in
advance, $5 at door. Regarding VE
exams, contact Ron Schulz NA@QU,
6308 Peacedale Ave., Edina MN
55424; 612-920-7473. SASE and
check for $4.55. For advance lickets
and information, contact Minnesota
Hamfest & Computer Expo, PO Box
5598, Hopkins MN 55343, or call
Mike Sigelman K@BUD at 612-542-
8450.

CHATTANOOGA TN
OCT 29-30

The 10th Annual Hamfest Chat-
tanooga Amateur Radio and Com-
puter Convention will be at the Con-
vention and Trade Center. It
features exams (apply by Oct. 26),
indoor exhibitor and flea market dis-
plays (tables $10/day, $15/both
days), forums. Free admission.
Group rates for lodging. For addi-
tional information, write Hamfest
Chattanooga, PO Box 3377, Chat-

tanooga TN 37404. For Exhibitor in-
formation, call Barbara Gregory
WA4RMC at 615-892-8889; for flea
market information, call Terry Davis
KB4TZ at 615-886-6812.

KINGSTON OK
OCT 29-30

The Texoma Hamarama Associa-
tion is sponsoring the Oklahoma
State Convention in conjunction with
TEXOMA HAMARAMA ‘88 from 8
AM to 5 PM on the 29th, and from 8
AM until noon on the 30th. Equip-
ment dealers, flea market, technical
forums, ARRL activities, auction, ex-
ams, Wouff Hong Ceremony, ban-
quet and dance, QCWA breakfast.
Special rates at lodge (call 405-564-
2311). For more information, contact
Texoma Hamarama Association,
PO Box 610892, DFW Airport TX
75261 or call Dave Cox NB5N, at
918-250-2285.

MARION OH
OCT 30

The Marion Amateur Radio Club
will hold its 14th Annual Heart of
Ohio Ham Fiesta from 0800Z to
1600Z at the Marion County Fair-
grounds Coliseum. Tickets $3 in ad-
vance, $4 at door. Tables, $5.
Check-in on 146.52 or 147.90/.30.
For information, tickets, or tables,
contact Ed Margraff KDBOC, 1989
Weiss Ave., Marion OH 43302; 614-
382-2608.
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UNCLE WAYNE'S
CODE TAPES

We’'ve had so many phone calls from people
wanting our famous 73 code tapes that we've
decided to bring them back! Isn 't it about time
vou dust off thar kever and sharpen up vour
code skills? Order now. . .

"Genesis”

5 wpm-This is the beginning tape. taking you
through the 26 letters, 10 numbers and neces-
sary punctuation, complete with practice ev-
ery step of the way. The case of learning
gives confidence even to the faint of heart.

“The Slickler”

6+ wpm-This 1s the practice tape for those
who survived the 5 wpm tape, and it's also the
tape for the Novice and Technician licenses.
It is comprised of one solid hour of code.
Characters are sent at 13 wpm and spaced at 5
wpm. Code groups are entirely random char-
acters sent in groups of five—definitely not
memorizable!

"Back Breaker”

13+ wpm-Code groups again, at a brisk
13+ wpm so you'll be really at ease when
you sit down in front of a steely-eyed volun-
teer examiner who starts sending you plain
language at only 13 per. You'll need this
extra margin to overcome the sheer panic
universal in most test situations. You've
come this far, so don't get code shy now!

"Courageous”

20+ wpm-Congratulations! Okay, the chal-
lenge of code is what's gotten you this far, so
don’t quit now. Go for the Extra class license,
We send the code faster than 20 per. It's hike
wearing lead weights on yvour feet when you
run; you'll wonder why the examiner is send-
ing so slowly!

Mail your order to 73 Magazine,
WGE Center, Peterborough NH 03458

I I

I
: Code Tapes ,
1 Genesis $6.95 "
I The Stickler $6.95 I
' Back Breaker $6.95 !
} =S I
, Courageous $6.95 :

I
: Postage and Handling $1.00 |
I I
y Name Call i
| i
. Address |
! City State Zip I
I I
)} CAE MC VISA Check/MO I
] I
I Card#_ EIP.DEIE I
] I
I i
I I

Official 1934

SHORT WAVE
I MANUAL

Build
simple, high-
performance old- :
time shortwave radios!
All of the secrets are
here: the circuit diagrams,
parts layout, coil specifications, con-
struction details, operation hints, and
much more!

This is a compilation of shortwave
construction articles from “Short Wave
Craft” magazines published in the 20's &
30’s. It's wall-to-wall “how-to.”

Included are circuit diagrams, photo-
graphs, and design secrets of all short-
wave receivers being manufactured in
1934 including some of the most fa-
mous: SW-3, the SW-5 “Thrill Box", the
deForest KR-1, the Hammurland
“Comet Pro”, and many more.

Also included is a new chapter show-
ing how you can use transistors to re-
place hard-to-find vacuum tubes. You'll
even see the circuit that was lashed
together on a table top one night using
junk box parts, a hair curler and alliga-
tor clips. Attached to an an- ~
tenna strung across the base-
ment ceiling and a 9 volt bat-
tery, signals started ]::-Uplpin
in like crazy. In a couple o
minutes an urgent message
from a ship’s captain off Se-
attle over 1500 miles away
was heard asking [or a naviga-
tor to help him through shallow water!

These small regenerative receivers
are extremely simple, but do they ever
perform! This is a must book for the
experimenter, the survivalist who is

PACKET RADIO SOFTWARE

FOR COMMODORE 64 / 128 COMPUTERS

PACKET TNC INTERFACE PROGRAM ($34.95)

TNCLINK-64/128 provides a menu-driven
operating environment for Packel Radio
operation of any TNC requiring external
software. FAST Machine Language
program is more than a terminal emulator.
Features include:

* Computer data transfer rates of up to
1200 baud

» User defined split-screen size and colors

* Complete Disk and printer support

* Operating setups can be saved on disk

* Ten 256-character message buffers

* 8192 character receive and transmit
buffers

PACKET NETWORK MAPPING PROGRAM ($29.95)

PATHFINDER-64/128 monitors a Packet frequency
and forms a table of all active paths between stations
heard. Up to 128 calls are stored in a table which can
be saved on disk. This allows you to quickly find the
best paths to use for accessing stations. Features
include:

Find all stations and digipeaters available to you
Find one or two digipeater paths between stations
Highlight stations used as digipeaters

Print lists of calls, paths, or digipeaters

WRITE FOR MORE INFORMATION

Terms To order send check or Money Order. Money back guaraniee
Mass residents add 5% zales tax. Add 52.50 shipping per Ofoer
ZELTWANGER ELECTRONICS
P.O. BOX 4995
NATICK, MA 01760

concerned about basic communication.

shortwave listeners, ham radio opera- |

tors who collect old receivers, and just
about anyone interested in old-time
radio.

Great book! Fun to read! One of the
best old-time radio books to turm up in |
years. Heavily illustrated! Order a copy
today! 8 1/2 x 11 paperback 260 pages
only $15.70 postpaid!

r_-_--——'—__

: Lindsay Publicaﬁonsl
Box 12-WB1, Bradley IL 60915

I [ ] Send a copy of Short Wave Radio I

I Manual Enclosed is $15.70.
Chk, MC, Visa. Send a free cata-

I log of other books. I

I.‘*-'amn: 'I
I

Address e e T . !
I I

City St Zip
N I D T S S S B . -

CIRCLE 57 ON READER SERVICE CARD

CIRCLE 351 ON READER SERVICE CARD

Cleveland Institute
of Elactronics

Cli

Accredited Member National Home Study Council

CIE is the world’s largest independent
study electronics school. We offer ten
courses covering basic electronics to
advanced digital and microprocessor
technology. An Associate in Applied
Science in Electronics Engineering
Technology is also offered.

Study at home — no classes. Pro-
grams accredited and eligible for VA
benefits.

- . . . ... . .. - - - -

Cleveland Institute of Electronics
ClE 1776 East 17th St.. Cleveland, Ohio 44114

YES! | want to get started. Send me my CIE school
catalog including derails abour the Associate Degree
program.

Print Name

Address Apt.
City State Lip
Age Area Code/Phone No.

Check box for G.1. Bulletin on Educational Benetits
[0 Veteran [ Active Dury MAIL TODAY!

AARO4

CIRCLE 157 ON READER SERVICE CARD
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KENWOOD TS940 OWNERS
Are you frustrated tuning in SSB & CW signals

because of the too fast main tuning rate of 10
Khz/revolution???

Try the NEW Copyrighted Giehl Electronics
Software Kit!!

Features:

eMain tumng rate of 2 Khzirevoluhon LSB, USB, CW & FSK

sMaun tuning rate of 20 Khz/revolution AM & FM

*Tuning rate aulomancally ncreases when the knob
spead exceeds 2 lums per second o make the long
QSY's fast

»Split dot CW problems solved

*Easy o install (simply remove the old IC chip from its
socket and plug in the new Giehl Electronics IC chip)

«Complete instruchions

Send check or money order for $25 to:

Giehl Electronics
P.0O. Box 18335, Cincinnati, Ohio 45218

N6KW QSL Cards

The finest QSL Cards at reasonable prices.
Basic

;wlmtp cards and more. Your idea converted

Sy
to ink, or use standard designs. 325 ink

cards, map cards, cartoon cards,

colors, any type of card stock. Photos in
b/ w or beautiful color. Have a card that fits

vour stvle. Call or write for free samples
and details. Postage appreciated.
Chuck Miller N6KW
KW Litho - Dept. 73
PO. Box 17390
Fr. Worth, TX 76102
(817) 332-3658

OSCAR MODE-J FILTERS

| M Txlf_" 2N‘"ﬂf j

00-7
MMf200-7 $55.00
(usually sufficient)
I.L. @ 145 MHz 0.5dB
Loss @ 435 MHz 40 dB min

| Send 75¢ (3 stamps) for detailed specs on all VHF & UHF products. Shipping FOB Concord, MA

| PREVENT DESENSE OF YOUR DOWN-LINK RECEIVER

PSf432
(for extra protection)
|.L. @ 435 MHz

Loss @ 145 MHz

PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE
SPECTRUM INTERNATIONAL INC.

P.0.Box 10845, Concord, MA01742, USA

PSf

170cm| |70cm
432

| PreAmpr' Rx

$95.00
0.1dB
70 dB typ

(508) 263-2145

e ——

e

DEN-TRONICS

Amateur Radio & Computers

6102 Deland Road - Flushing, Mi 48433
{313) 8591778 & RAGCHEW
(Ml Reaidencs)
(800) 722-5488 / (800) PAC-KITT
(Drder Line)

"Looking for the best deal”

Specializing
in
Kantronics and AEA Products

Terminal programs lor popular computers

CIRCLE 103 ON READER SERVICE CARD
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CIRCLE 183 ON READER SERVICE CARD

FOR THEBEST INLINEAR AMPLIFIERS, ANTENNA TUNERS,
TRANSCEIVERS, METERS ETC. REPLACEMENT PARTS, FAC-
TORY SERVICE, NEW PRODUCT INFO. DOMESTIC, INTER-
NATIONAL DEALER INQUIRIES INVITED.

PO Box H 4l

E. Rockaway, LI SALA
NY 11518, USA _/ f
TLX 4758244

S16/536-2620

CIRCLE 263 ON READER SERVICE CARD

uicKit Gsryv, Loop, & Dipole Kils

Fast & Easx Il-o Build '.r."'!'.!-_'r:_"'--l..'k T

- by
" EReTINAF iBleaed

ok - LT diprbe ape |
i " i T -
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Qualitx Components
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l'_l'hllr'll Antennss in the West

AntennasWest*
(801) 373-8425

CIRCLE 302 ON READER SERVICE CARD

Add §5 Shipaing X Handling
Catador 51 b Lot Lues mail
Box 300625 Provoa, LT BIAGS

W2NSD/1

e B T g T Dmmss e W S r

Now you can get the highest quality OSL cards without
spending a fortune! We put these cards on our press as filler
between jobs; it gives the pressmen something to do and lets
us print OSLs for you at an absurdly low price.

Not that we skimp: All three styles are produced in two
colors (blue globe or satellite with black type). At these ' — ag
prices, you can start the new year out right by QSLing all |
those disappointed hams who've been waiting for your card. |
Tell 'em the card was printed by Wayne!

Style Y Reverse
OSL Cards

Style: W X Y
Quantity 100 @ $8.97
250 @ $19.97
500 @ $39.97

Postage and Handling $1.00

For FIRST CLASS MAILL add an additional
%1.530 for prompter delivery.

| Name
| Address

| City

Card #

| Please print!

Call |

|

State Zip |

MO [ VISA Check/MO |
Exp. Date |



Number 23 on your Feedback card

Hamsars

Amateur Radio Via Satellite

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston, TX 77083

It Works!

AMSAT-OSCAR-13 is proving
to be the finest amateur satellite
ever. The design and construction
groups around the world deserve
our thanks, an extra pat on the
back, and our continuing support
with their ambitious projects for
the future.

Work is underway in West
Germany on Phase 3D, a more
powerful version of OSCAR 13.
Phase 3D will resemble a large
doughnut over six feet in diameter
and three feet thick. In addition to
its hamsat duties, it will also be
part of the adapter ring to mate an
Anane launcher to its main pay-
load. Launch is expected some-
time in the mid-1990s. The pro-
posed orbit will again be highly
elliptical, like that of OSCAR 13.

Geostationary Sats

Here in the States, studies have
been going on for several years in
preparation for the first geosta-
tionary, or Phase 4 satellite. Al-
though current designs are very
similar to the Phase 3D configura-
tion from AMSAT-DL, the anten-
nas, stabilization and station-
keeping systems differ greatly,

Antennas on Phase 3 satellites
produce gain perpendicular to the
upper surface of the structure.
Phase 4 antennas will be yagi and
helix types with a perpendicular
orientation to the solar panel
faces.

While current amateur satellites
are spin-stabilized, the Phase 4
series will require a different
method, Commercial TV satellites

use high-gain dishes aimed at
North America. The dish is sta-
tionary relative to its target area
and the satellite is stabilized with
either a rotating body or a fly-
wheel. Both methods are complex
and expensive. Phase 4 satellites
will be held steady by magnetic
fluids pumped through tubing po-
sitioned around the satellite’'s pe-
riphery. There will be no moving
parts, pumping will be achieved
electromagnetically.

Small steering jets will keep the
satellite positioned above a
specific point on the equator. All
geostationary satellites require
them. They are used to place the
satellite accurately and to counter
drift relative to the earth's surface.
The jets are designed to have suf-
ficient propellant to allow the
satellite to be moved to new loca-
tions around the geostationary
belt. Additionally, they provide
station-keeping for the expected
life of the satellite. Phase 4 will
require only sufficient fuel for ini-
tial positioning to maintain orbit
for the satellite’s lifetime.

Unlike the commercial TV satel-
lites beaming only at the United
States, a single Phase 4 satellite
in the proper position will provide
access to anyone who can "'see"
it. The first will likely be placed
over the mid-Atlantic for hams in
North and South America, west-
ern Europe, and parts of Africa. To
a ground observer, the Phase 4
satellite will always appear as a
stationary object in the sky with
beam antennas aimed earthward.

Back To The USSR

On other fronts, new RS satel-
lites from the Soviet Union are an-
ticipated. Look for the launch of

Photo A. WASWOD and WASTWT begin installing antennas along the
fiberglass boom.

RS-12/13 during the summer of
1989. It will be similar to RS-10/11
with modes A (two meters up and
10 meters down), K (15 meters up
and 10 meters down) and T (15
meters up and two meters down).
A new more advanced RS (147) is
also in the works. Although launch
is not expected until the early
1990s, its transponder package
will be ambitious. Several modes
are expected with B (70 cm up and
two meters down), J (two meters
up and 70 cm down) and others
yet to be defined.

Here in the western hemisphere
a new short-term program is
underway to build four small
satellites for launch in late 1989
by Arianespace. They will be
secondary payloads with the
French SPOT-2 mission. AMSAT
North America reports that the
orbits will be sun-synchronous,
like UoSAT's9and 11, witha 98.7
degree inclination and an altitude
of 822 kilometers.

Photo B. The azimuth rotator went
in the attic with a 2 x 8 between the
rafters for a thrust bearing.

Get On The Stick

Many an AMSAT Area Coordi-
nator has heard the words, “I'll
wait for you guys to gel a satellite
up with the right orbit,"” or, *“When

Photo C. WASZIB and WASWOD fine tune element alignment on the 70
cm antenna.

The U.S., Argentina, Brazil, and
Canada are involved in design.
Two of the satellites are to carry
packet radio store-and-forward
systems (U.S. and Argentina),
one will have a downlink-only
voice synthesizer (Brazil) and the
fourth will carry a low-resolution
CCD (charge-coupled device) TV
camera from CAST, the Center for
Aerospace Technology, at Weber
State College in Ogden, Utah.

The satellites have been
dubbed “microsats’ due to their
small size (9 inches on a side) and
low weight (typically 22 pounds
each).

Construction has begun in
Boulder, Colorado. The microsat
program continues AMSAT's
nearly 20-year tradition of spon-
soring small amateur radio pay-
loads.

you get a geostationary satellite in
orbit | might get interested.”” Now
is the time to get involved.

There has never been a better
moment for amateur satellite ac-
tivity. OSCAR 13 is the embodi-
ment of a decade-old program to
place a hamsat into an orbit favor-
ing the major population centers
of the world. Although tentative
launch dates are available for all
of the satellites of the future, de-
lays occur. Our space shuttle pro-
gram is evidence of unforeseen
pitfalls and their unfortunate ef-
fects and interruptions. Looking
forward to the endless possibili-
ties of future amateur satellites is
fine, but experience with today’s
satellites is a prerequisite.

RS-10/11, Fuji-OSCAR 12, OS-
CAR 10, and OSCAR 13 have sev-

Continued on page 69
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Number 24 on your Feedback card

BARTER 'N’ BUY

QSLs TO ORDER. Variety ol styles, colors,
card stock. WABPD QSLs, PO Drawer DX,
Cordova SC 29039. BNB260

THE DX'ERS MAGAZINE Up-lo-date, infor-
mative, interesting. Compiled and edited by
Gus Browning W4BPD, DXCC Honor Roll
Certificate 2-4. Send for free sample and
subscription information loday. PO Drawer
DX. Cordova SC 29039. BNB261

QSL CARDS- Look good with top guality
printing. Choose slandard designs or fully
cusiomized cards. Beller cards mean more
returns 1o you. Free brochure, samples
Stamps apprecialed. Chester QSLs, Dept A,
310 Commercial, Emporia KS 66801.
BNB434

COMMODORE and AMIGA CHIPS World-
wide Distribution. Low prices. Power sup-
plies, diagnostics, parts, etc. Kasara Mi-
crosystems, Inc., 38 Murray Hill Drive, Spring
Valley, NY 10977. Call toll free 1-B0D-248-
2983 or 914-356-3131. BNBS529

SUPERFAST MORSE CODE SUPEREASY.
Subliminal cassette. $10. LEARN MORSE
CODE IN 1 HOUR. Amazing new supereasy
technique. $10. Both $17. Moneyback guar-
antee¢. Free catalog: SASE. Bahr, Dept 73-7,
PO Box 15433, Riorancho. NM B7174
BNBS531

SB-220 OWNERS! —-Enhance perfar-
mance—add new features. 14 step-by-step
mods which mclude: tuned-input 6- and 1680-
meler operation, heavy-duly power supply
mods, full OQSK operation, solid-state bias
control, and many more. Source of parts in-
cluded. One time 50% rabate for new mods
submitted and two free updates. 10 pages of
tech into on the 3-500Z. Order today—$10 per
copy plus $1 postage. SASE for info. Bob
Kozlarek WA2500, 69 Memorial Place, Elm-
wood Park NJ 07407 BNB581

MARCO: Medical Amateur Radio Council op-
erates daily and Sunday nets. Medically on-
ented amateurs {physicians. denlists, veter-
narnans, nurses, therapists, eic.) invited to
join, For information, write MARCO, Box 73's,
Acme, PA I5610. BNBG12

- — e — == — = = — = — = -

Barter ‘N’ Buy advertising must pertain to ham radio products or services,
| [Individual (noncommercial)... ..

CJCommercial ......ico0iv0ivans.
| Prepayment required. Count only the words in the text. Your address Is
free. 73 cannol verify advertising claims and cannot be held responsible
for claims made by the advertiser. Liability will be limited to making any
necessary corrections in the next available issue. Please print clearly or

lype (double-spaced).

....... vesnsseesess 29C perword
................... 60¢ per word

WRITTEN EXAMS SUPEREASY. Memory
aids from psychologistiengineer cut study-
time 50% Novice, Tech, Gen: $5 each. Ad-
vanced, Extra: $10 each. Moneyback guaran-
tee. Bahr, Dept 73-7, PO Box 15433, Rio
Rancho, NM B7174. ENBB24

COMMUNICATIONS BATTERIES NICd
Packs/Inserts/Rebuilding, Exact Replace-
menl Packs: Yaesu FNBZ / Wilson BP4
§22 95, Sanlec 142/442(3 pin) $23.95, Mo-
torola: HT220-Slim $29.95, HT220-Omni
£34.95, GE: PE/MVP $48.75, RCA TacTec
$59.95, Battery Inserts: ICOM BP2/Rap
£18.95, BPACM3 $16.95, BPS/Rap 524 95,
BP7/BPB/Rap $29.95, Kenwood: PB21
513,95 PB24 $2195, PB25 §24 95 25H/26
$25.95, Azden 300 $21.95, Tempo S1/270
$£23.95, S1.2.45./450 $23.95, S15 52495,
Yaesu: FNB3 $32 95, FNB4/4A §33.95, Ten-
Tec 2991 $24.95, Standard BP1 $25.95, Re-
gency 1000 $21.95, 3XAA Pack $5.75, Re-
building: ICOM/Ken/Yeasu/T-T add $4.00 to
insert prices, Others available, SASE/tree
catalog. In PA add 6% Add $3 Shipping/or-
der. CUNARD ASSOCIATES, Dept. 7, R.D.6
Box 104, Badlord PA 15522, BNBG628

ROSS $555 NEW OCTOBER SPECIALS:
KENWOOD TS-930S/WAT $1799.90, TM-
2530A $399 .90, TM-221A $369.90, SM-220
£394 90, ETO 76A $1639.90, ALINCO EP-
2010 599 99 AEA PK-B4S5/HFM £149 90,
ICOMIC-AT1H 99990, IC471A$734 90, IC-
JBA $389 90, PS-55 $184.90, 1C-9200
$539.90, YAESU FT-270RH $304.90, FT-
23RTT S2B7 90, FT-747GX $729.90, Al
LT.O {Limited Time Offer) LOOKING FOR
SOMETHING NOT LISTED?? CALL OR
WRITE. Ovar 8780 ham-related items in stock
for immediate shipment. Mention ad. Prices
cash, F.0.B, PRESTON. WE CLOSE AT 2:00
SATURDAYS & MONDAYS. ROSS DIS-
TRIBUTING COMPANY, 78 SOUTH STATE,
(P.O. Box 234A) PRESTON ID 83263, (208)
B52-0830. BNBE54

K1BYV DX AWARDS DIRECTORY. Complate
rules lor over B30 certificates. 99 counines.
200 pages. $14.60 Postpaid. Ted Melinosky,
525 Foster S1, South Windsor CT 06074
2936. BNB&T2

f—  ee— . e— e SEa—— E— —

No discounts or commissions are available. Copy must be received in
Peterborough by the first of the second month preceding the cover date.
Make checks payable 10 73 Magazine and send to: Hope Currier, Barter
‘N’ Buy, 73 Magazine, WGE Center, Peterborough NH 03458,
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COMPUTER CODE PROGRAM. New. Best
value. Does everything' Free details: SASE.
Bahr, Dept 73-7, PO Box 15433, Rio Rancho,
NM 87174 BNBBS1

please join the “"Classroom Net'" on 7.238 at
7AM daily. Contact WB2JKJ using the call-
book or telephone 516-674-4072, 24 hours,
seven days a week. Thank you! BNB762

CHASSIS AND CABINET KITS SASE;
K3IWK, 5120 Harmony Grove Road, Dover
PA 17315 BNB698

CALL SIGN BADGES: Custom license plale
holders. Personal, distinctive. Club dis-
counts. SASE. WB3GND, Box 750, Clinton
MD 20735, 301-248-7302. BNB699

ROSS $555 USED OCTOBER SPECIALS:
KENWOOD T5-9305 $1249.90, TR-9500
$459.90, TR-B400A $229.90, TH-415A
$309.90, T-5990 & R-599D $549.90 AMER-
ITRON AL-1200 $1199.90, ICOM IC-4T1A/
PS-25 $679.90, IC-471H $829.90, IC-271H/
P5-35 §799.90, TEN-TEC 2510 $369.90,
COLLINS GD-6C $299.95, F-250 $200.00.
LOOKING FOR SOMETHING NOT LIST-
ED?? CALL OR WRITE. WE HAVE OVER
315 USED ITEMS in stock. MENTION AD.
PRICES CASH, FOB PRESTON. WE CLOSE
AT 2:00 SATURDAYS & MONDAYS. ROSS
DISTRIBUTING COMPANY, 78 SOUTH
STATE, P.O. BOX 234A. PRESTON ID
B3263, 208-852-0830. BNB709

DIGITAL AUTOMATIC DISPLAYS All ra-
dios. GRAND SYSTEMS, POB 3377, Dep'l A,
Blaine, Washington 98230. BNB728

DIGICOM »64: C64 PACKET Sec AUG B8 73
Magazine (by W2UP) for circuit and software
detaiis, or write us for more info. Order #154-
KIT for kit with disc at $49 95 or #154-ASY for
assembled board and disc at §79.95 Add
$2.50 S&H per order, A & A Engineering,
2521 W. La Palma, #, Anaheim, CA 92801,
714-952.2114 BNB732

HAM TRADER YELLOW SHEETS. In our
27th year. Buy, Swap, Sell ham radio gear.
Fublished twice a month. Ads quickly circu-
late—na long wail for results. Send #10 SASE
for sample copy. $13 for one year (24 issues),
P.O.B, 2057, Glen Ellyn, IL 60138-2057.
BNB741

$5535S5 SUPER SAVINGS 555838 on elactron-
ic parts, components, supplies and computer
accessories, Free 40-page catalog for Sell
Addressed & Stamped Envelope. Get on our
mailing list. BCD ELECTRO. P.O. Box
830119, Richardson TX 75083 or call 214-
3431770 BNBT29

HAM RADIO REPAIR, all makes, models Ex-
perienced reliable service Robert Hall Elec-
tronics, Box 280363, San Francisco, CA
94128-0363; 408-729-8200. BNB751

HAMHOLIDAY in VP5. Join cycle 22 fun from
rare DX QTH Turks & Caicos Islands. We
supply transcelvers, antenna, process li-
cense and offer accomodations as low as 7
nights $390 each double occupancy in pri-
vate bungalow. Direct Pan Am service, BO
minutes Miami, Details VP5D, P.O. Box
100858, F1. Lauderdale FL 33310. BNB780

WANTED: Ham Equipment and other proper-
ty. The radio club of Junior High School 22
NYC., inc. is a nonprofit organization, granted
501(C)3) status by the IRS. incorporated with
the goal ol using the theme of ham radio 1o
further and enhance the educahon of young
people. Your property donafion or financial
support would be greatly appreciated and
acknowledged with a receipt for your tax
deductible contribution. Your card is invited
for our “QSL of the Week Award'' contest and

1988 ‘Blossomiand Blast"” Sunday, Octo-
ber 2. 1988. Write “'Blast." P.O. Box 175,
St.Joseph, M| 42085. BNBT764

INDIVIDUAL PHOTOFACT FOLDERS. #1 10
#1400, $4.00. #1401 up, $6.00. Sams books,
$7.00. Postpaid. Aleen Loeb, 414 Chestnut
Lane, East meaddow, NY 11554, BNB766

VHF TO MICROWAVE: GaAsFETS, MMIC'S,

transistiors etc. SASE: WA31TAC, 7148

Montague St., Philadelphia, PA 18135.
BNB771

HAM PLAQUES Your callsign custom routed
and fimshed in cedar, approx. 4 x12. Perfect
for wall or desk. Money back guarantee.
$14.95 ea. plus $2.50 postage. (In Wi add
5%). Send chack and QS to: Country Carver,
P.O. Box 18727, Milwaukee, WI 53218,
BNB772

CALL LETTERS Attractive Magnetic Call Let-
ter Strip for your car in lieu of expensive li-
cense plates. White on black with letters ap-
prox. 1inch high. Send $9 + $1 shipping and
handling with your call and address to Bob
Johnson, P.O. Box 14305, Columbus, OH
43214 BNB773

HAMLOG COMPUTER PROGRAM Full fea-
lures. 17 modules. Auto-logs, 7-band WAS/
DXCC. Apple $19.95. |BM, CP/M, KAYPRO.,
TANDY,6 C128 $24 95 73-KATAWH, PB
2015, Peabody, MA 01960. BNB775

LABORATORY Equipment, Electronic Test
Equipment, Componants, Unusual llems
~industrial and Government Surplus and
priced Cheap! Send 50c¢ for catalog to:
Lehman Scienfific Equipment, R.D. 1, Box
580, Wrightsville, PA 17368, BNB780

WANTED: MILITARY SURPLUS RADIO
EQUIPMENT. WE NEED ARC-164, ARC-
114, ARC-115, ARC-116, ARC-159, ARC-
186. ARN-118, RT-1158A, APN-171, GRR-
23, GRR-24, COLLINS GRC-171, 718U-5,
719A, TOP DOLLAR PAID OR TRADE FOR
NEW AMATEUR GEAR, WRITE OR PHONE
BILL SLEP, 704-524-7519, SLEP ELEC-
TRONICS COMPANY, HIGHWAY 411, OT-
TO, NC 28763. BNBT82

SCARA INDOOR HAM RADIO AND COM-
PUTER FLEA MARKET Sunday, November
13, 1988 at the North Haven Park and Recre-
ation Center, 7 Linsiey St., North Haven, CT
Sellers admitted at 7 AM, Buyers from 9 AM to
3PM. Tables are $12 in advance, $15 al the
door. General admission §3 per person. Talk-
In on 146.01/.61. Reservalions for tables
must be received with check by November 2,
1888, and NO reservalions by phone. For
information or reservations, SASE to: SCARA
Fleamarket, PO Box 81, North Haven, CT
06473 or call between 7 PM and 10 PM Brad
at 203-265-6478, BNB7B3

DIGITAL FILTER DESIGN PROGRAM for
OPTIMAL FIR filters of 3 to 128 stages. PC/
Clones. Lists coefficients, plus list and plot of
freguency response. With manual, $45.
SASE for details. Paul Selwa NB3K, 61 E.
Tilden Dr., Brownsburg, IN 46112. BENB784

FREE HAM EQUIPMENT, details $1. PO Box
1631, Arvada, CO B0001. BNB785



KITS*PARTS"PLANS We have hard 1o find
parts! Vanable Tuning Capacitors, Tuning
Coils, Crystal and Magnetic Headphones,
Germanium Diodes, Crystal and Shortwave
Hadio Kits. Yeary Communications, 12822
Harbor #800-B, Garden Grove, CA 92840
BNB7B6G

PAKRATT PK-64 with manual. New condi-
tion. $125 WDSJOU, 2122 Cramner Ct.,
Evergreen, CO 80433. BNB787

GENERAL RADIO 1001A Signal Generator,
5 KHz-50 MHz, wirare test loop anlenna,
$175. GR-11158 Multi-Frequency Standard,
$225. HP-8601A AM/FM solid state 110 MHz
Signal-Sweep generator, $550. HP-1202A
Lab Scope, 100uV, $175. HP-140T Spectrum
Analyzer Display. $275. GR-1611A Capaci-
tance Bridge, $150. Tekironix Plug-ins: 1A1
50 MHz Dual Trace, FET inputs, $85. Type-M
4-Trace, §75. Type-82 §75. Jerrold 602
Sweep/Gen, 4-112 MHz $50. New Tek-475A
manual. $25. FOB Joseph Cohen, 200 Wood-
side, Winthrop, MA 02152. 617-846-6312
BNB788

ATTENTION COCO/PACKET USERS: Co-
Co Cihipboard Maganne s the only CoCo
magazine with a regular column featunng
Amateur Radio and the Color Computer Plus
each issue 15 packed with practical and busi-
ness applications. $15 for 6 issues (1 year).
Sample copy (mailed 1st class) just $3.75
Check or money order to: CoCo Clipboard
Magazine, Dept. 73, 3742 U.S. 20, Box 3,
Fredonia, NY 14063. BNB789

9 MHz HC-18 CRYSTALS Set of 10, with
specs & Bibliography. Build high perfor-
marsze IF filter. Only $9.95 shipping included

HSC, 3500 Ryder St., Santa Clara, CA 95051

408-732-1573. BNB790

QSLs: Quality at a reasonable price!
Satisfaction Guaranteed. Send $1 for
samples and coupon worth $2. The Sugarloaf
Print Shop, PO Box 563, Sugarloaf, PA
18249. BNB791

ELECTRON TUBES: All types & sizes. Trans-
mitting Receiving, Microwave. . Large in-
venlory = same day shipping. Ask about our
3-500Z special. Daily Electronics, PO Box
5020 Complon, CA 90224. B00-346-6667
BNB792

QUALITY HAM "SHAREWARE™' SOFT-
WARE for the IBM-PC and compatibles
Many dsks for all aspects of ham radio. Busi-
ness SASE for catalog. JK&S, Dept. S, P.O
Box 50521, Indianapolis, IN £6250-0521
BNB793

KENWOOD 430s OWNERS! Stop Scan
stops the scanner on busy frequencies re-
sumes scanning automatically after an ad-
justable 1-10 second delay. SASE for 1989
catalog. $19.95 kit. $29.95 assembled. $§3.50
shipping. JABCO ELECTRONICS, R1 Box
386, Alexandria, IN 46001. BNB794

VOICEGATE communications notse reduc-
tion with audio squeich, noise reduction, VOX
casselle recorder control. 3 adjustable audio
filers, & more! SASE for 1989 catalog. $3.50
for demo tape. $109.95 complete (ull 1/1/89)

JABCO ELECTRONICS, R1 Box 386, Alex-
andria, IN 46001. BNB7T95

COLLINS KW-51 TRANSMITTER AM-55B-
CW serial #101 1000 watts working condition.
Sell or trade for best motorcycle offered. Bill
Miller, PO Box 441, Lowell, AR 72745. 501-
659.0982. BNB796
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MAXCOM’

MAXCOM Alﬂ\?ﬂlm ANTENNA MATCHER
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Fit. Lauderdale, FL.L 33302
(305) 523-8389
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Continued from page 67

eral transponders with many
hours of operating time each day.
Choose from the basic low-orbit
mode A work on RS-11, to the
highly technical RUDAK, the Ger-
man packet-radio experiment us-
ing mode L frequencies (23 cm up
and 70 cm down) on OSCAR 13,

In the middle ground are the
VHF/UHF modes (B and J) on
OSCAR 13, which are favored
by most current and potential
amateur satellite enthusiasts. It
is important to find radios and
antennas to operate on these
modes.

Just a look at the advertise-
ments in this magazine, or any
other amateur radio publication,
reveals many types of VHF and
UHF all-mode transceivers. There
are options with power output
levels ranging from ten to nearly
100 watts and features from the
no-frills basic mobile rig to com-
plex bells-and-whistles base
stations. For the majority, the
problem is 1o find the most rig for
the least money.

My own system consists of old-
er HF rigs used with transverters
and power amplifiers. About 100
walls is available for the VHF and
UHF uplinks. Preamps include

GaAsFET, MOSFET and bipolar
versions, depending on the band
and incoming signal levels. When
atmospheric or man-made noise
Is high, however, a preamp is
much less useful—it amplifies all
incoming signals, including the
noise.

Cushcraft, Telex/Hy-gain, and
KLM/Mirage. While the Cushcraft
antennas do not include polar-
ization switching or complete
stainless-steel hardware, they
are the least expensive. The KLM/
Mirage antennas, especially the
22C for two meters and the 40CX

“Phase 4 satellites
will be held steady by
magnetic fluids pumped
through tubing around the
satellite’s periphery.”’

An uncomplicated setup and
easy o operate components are
key factors for enjoyable satellite
chasing. My station includes
many electronic boxes, but it's
easy to use.

Keep feedlines short to provide
low loss. Belden 9913 provides
the best cost-effective approach.

Several individual antennas or
OSCAR antenna packages are
available from manufacturers.
Names to look for include

for 70 cm, provide all the gain
and features needed, but the
price is high. Telex/Hy-gain satel-
lite antennas are perhaps the
““best buy'' since they have
switching and the stainless hard-
ware, but at a more palatable
price.

With my recent move, a change
of antennas was in order. Deed
restrictions would not allow a
large array. | got one of the new
antennas in a trade and bought a

second for a good price at a
swap-meet. The system includes
a 14 element crossed yagi for
two meters by KLM, a 38 element
crossed yagi for 70 cm by Tonna,
and a 45 element horizontally
polarized loop yagi for 23 cm
from Down East Microwave. The
two-meter antenna has circularity
switching but the 70 cm antenna
IS hard-wired for right hand cir-
cular to agree with most trans-
ponders in the sky. Transmission
line on all bands consists of 50
foot runs of 9913, Although
changes will be needed for the
mode L uplink, the rest of the
system is performing remarkably
well on OSCARs 10 and 13.

My signals through mode L are
very weak. Power output to the
9913 coax i1s about eight watls.
Improvements will include a small
linear amplifier (30 to 40 watls),
better feedline (% inch Heliax) and
a crossed yagi tuned to 1269
MHz. The current loop yagi was
built for 1296 MHz. | may realize a
ten dB improvement with these
changes. In the meantime, | will
settle for excellent DX and some
great contacts through modes B
and J via the highest repeater
around &}
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DEALER DIRECTORY

CALIFORNIA

Burbank
New HAM store open and ready to make a DEAL.
We carry all lines, ship UPS, and are open Sunday.
A-TECH ELECTRONICS, 1033 Hollywood
Way, Burbank CA 91505; (818)845-9203.

San Diego
Hard to find parts, surplus electronics, standard line
items. Hams, hobbyists, industrial professionals—
from nuts & bolts to laser diodes.. Electronically
speaking, Gateway's got it! M-F 9-5:30 Sat. 9-5.
GATEWAY ELECTRONICS, 4633 Convoy St.,
San Diego CA 92111; (619)279-6802.

COLORADO

Denver
Hard to find parts, surplus electronics, standard line
items. Hams, hobbyists, industrial professionals—
from nuts & bolts to laser diodes. .. Electronically
speaking, Gateway's got it! M-F 9-5:30 Sat. 9-5.
GATEWAY ELECTRONICS, 5115 N. Federal
Bivd, #32, Denver CO 80221; (303)458-5444,

 DELAWARE

New Castle
Factory authorized dealer! Yaesu, ICOM, Ten-Tec,
KDK. Kenwood., AEA. Kantronics, Santec. Full
line of accessories. No sales tax in Delaware, One
mile off 1-95. DELAWARE AMATEUR SUP-
PLY, 71 Meadow Road, New Castle DE 19720;
(302)328-T728.

Wilmington
Delaware's [riendhiest ham store. Also Shortwave
supplies. AMATEUR & ADVANCED COMMU-
NICATIONS, 3208 Concord Pike, Wilmington
DE 19803; (302)478-2757,

FLORIDA

Stuart
Radio Shack Computers and all other equipment.
Nationwide. Best prices. Call FREE on orders over
$50. COTRONICS INC., Radio Shack Dealer,
2200 S.E. Federal Highway, Stuart, FL. 34994
(407) 286-3040,

HAWAII

Honolulu
Kenwood, 1COM, Yaesu, Hy-Gain, Cushcraft,
AEA. KLM, Tri-EX Towers, Fluke, Belden, As-
tron, Etc. HONOLULU ELECTRONICS, 819
Keeaumolu Street, Honolulu HI 96814; (808)949-
S5564.

IDAHO

Preston
Ross WBTBY Z has the largest stock of amateur gear
in the Intermountain West and the best prices. Call
me for all your ham needs. ROSS DISTRIBUT-
ING, 78 8. State, Preston 1D 83263: (208)852-
(1830.

 MASSACHUSETTS
Littleton

Reliable hamstore servicing New England. Full line
of Kenwood and [COM stocked and serviced. AEA,
ARRL Publications, Anphenol, Alpha Delta,
Austin, Avanti, Alinco, Ameco, Bencher, B&W,
Cushcraft, Carol Cable, Daiwa, Hustler, KLM,
Kenpro, Larsen, Rohn, RF Concepts, Tokyo Hy-
power, Trac Keyers, Vibroplex, Welz, etc. TEL-
COM, INC., 675 Great Road (Rt. 119) Littleton
MA 01460: (508)486-3400, (3040).

St. Louis
Hard to find parts, surplus electronics, standard line
items, Hams, hobbyists, industrial professionals—
from nuts & bolts to laser diodes.. Electronically
speaking, Gateway's got it! M-F 9-5:30 Sat. 9-3,
GATEWAY ELECTRONICS, 8123 Page Blvd.,
St. Louis MO 63130; (314)427-6116.

Derry

Serving the ham commumty with new and used
equipment. We stock and service most major lines:
AEA. Astron, B&W, Cushcraft, Encomm, Hy-
Gain, Hustler. ICOM. Kenwood, KLM. Larsen,
Mirage, Mosley: books, rotors, cable and connec-
tors. Business hours Mon.-Sat, 10-5, Thursday 10-
7. Closed Sun./Holidays. RIVENDELL ELEC-
TRONICS, 8 Londonderry Road, Derry NH
03038; (603)434-5371.

~ NEWJERSEY

Eatontown
Electronics Supplies tor amateurs. Ten-Tec, Barker
and Williamson, Cushcraft, Hustler, etc. ATKIN-
SON AND SMITH, 17 Lewis 5t., Eatontown NJ
07724 (201) 542-2447.

Lyndhurst
Finally a ham store in NJ. Located % mile south of
Rt. 3. Mon.-Wed. 11:30-7:30, Thursday 11:30-9,
Friday 11:30-7:30, and Saturday 9-3. Visa/MC,
ABARIS SYSTEMS, 276 Oriental Place, Lynd-
hurst NJ 07071; (201)939-0015.

Park Ridge
Bergen County’'s oldest and only SWL/Amateur
dealer. Specializing in HF receiving systems, anten-
nas, ham/SWL accessories, books. Kenwood, JRC,
Yaesu, Icom. | mile from Garden State Parkway
Exit 172. Tu-Fr1 10-5; Sat 10-3, GILFER
SHORTWAVE, 52 Park Avenue, Park Ridge, N]
07656; (201) 391-7887.

Jamestown
Western New York's finest amateur radio dealer
featuring ICOM-Larsen-AEA-Hamtronics-As-
tron. New and used gear. VHF COMMUNICA-
TIONS, 915 North Main St., Jamestown NY
14701, (716)664-6345,

New York
New York City's Largest Full Service Ham and
commercial Radio Store. BARRY ELECTRON-

ICS, 512 Broadway, New York NY 10012;
(212)925-7000.
Tappan

Attention: Manufacturers, Dealers, and Hobbyists;
Electronic components—ICs, Transistors, Capaci-
tors, Switches, etc.. . .available at extremely low
prices. SANTECH ELECTRONICS, 11 Revere
Place, Tappan NY 10983 (914)359-1130.

~ NORTH CAROLINA _
(Greensboro

9a.m. to 7p.m. Closed Monday. ICOM our special-

ty-Sales & Service. F&M ELECTRONICS, 3520

Rockingham Road, Greensboro NC 27407;
(919)299-3437.

s OHIO
Columbus
Central Ohio’s full-line authorized dealer for Ken-
wood, ICOM, Yaesu, Ten-Tec, Info-Tech. Japan
Radio, AEA, Cushcraft, Hustler, and Butternut.
New and used equipment on display and operational
in our 4000 sq.ft. store, Large SWL department,
too. UNIVERSAL AMATEUR RADIO, 1280

Aida Drive, Reynoldsburg (Columbus) OH
43068; (614)866-4267.

_ PENNSYLVANIA
Trevose

Same Location for over 38 years. HAMTRONICS,

DIV. OF TREVOSE ELECTRONICS, 4033

Brownsville Road, Trevose PA 19047; (215)357-
1400,

Memphis
M-F 9-5: Sat 9-12; Kenwood, ICOM, Ten-Tec,
Cusheraft, Hy-Gain, Hustler, Larsen, AEA, Mi-
rage, Ameritron, etc. MEMPHIS AMATEUR
ELECTRONICS, 1465 Wells Station Road,

Memphis TN 38108; Call Toll Free: (800)238-
6168.

Dallas
In Dallas since 1960(). We feature Kenwood. [COM.
Yaesu, AEA, Butternut, Rohn, amateur publica-
tions. and a full line of accessories. Factory autho-
rized Kenwood Service Center. ELECTRONIC

CENTER. INC., 2809 Ross Ave., Dallas TX
75201; (214)969-1936.
Houston

Hard to find parts, surplus electronics, standard line
items. Hams, hobbyists, industrial professionals—
from nuts & bolts to faser diodes...Electronically
speaking, Gateway's got it! M-F 9-5:30 Sat.
9-5. GATEWAY ELECTRONICS, 10645
Richmond Ave. #100, Houston TX 77042;
(713)978-6575.

Southwest Houston
Full line of Equipment and Accessories, in-house
service, Texas #1 Ten Tec Dealer! MISSION
COMMUNICATIONS, 11903 Alief-Clodine,
Suite 500, Houston TX 77082: (713)879-7764.

DEALERS

Your company name and message can contain up to 25 words for as little as $199 yearly (prepaid). or $50 for three months (prepaid). No mention
of mail-order business permitted. Directory text and payment must reach us 60 days in advance of publication. For example, advertising for the
April 88 1ssue must be in our hands by February Ist. Mail to 73 Amateur Radio, Hope Currier, WGE Center, Peterborough, NH 03458,
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YAESU O
ICOM

IC-32AT
e New Dual Band HT

HAM STATION

FT-7T4TGX e AX-138-174 MHz
* 100 Watts of Economical 440-450 MHz
P.O. Box 6522 Performance * TX-140-150 MHz PARAGON
220 N. Fulton Ave. . Eual UFD'[E, Eﬂ:u;gr:ﬂrigg o 440-450 MHz . E‘;"Tf::;:f;d:}*nlh%imd
i i * Receives from z z * 5Watts Output on Both Bands iv
Evansville, IN 47719-0522 ¢ Built-in CW Filter + More * Full Duplex & 40 Memories * General Coverage Receiver

* 100w Output
* SSB, CW, FSK, Optional FM
* 62 Programmable Memories
* Made In USA

Y el N’ | VHFIUMF
FT-212 RH AMPS
¢ 2 Meter Mobile

Store Hours
MON-FRI: 9AM - 6PM
SAT:9AM - 3PM
CENTRAL TIME

SEND A SELF ADDRESSED STAMPED
ENVELOPE (SASE) FOR NEW AND USED
EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR: » Optional, Internal Digital |C-228A » High VSWR and
ICOM, YAESU, TEN-TEC Voice Recorder e 25 Watt, 2 Meter FM Mobile Overdrive Protection
FOR SERVICE INFORMATION CALL * RX 138-174 MHz * RCV 138-174 MHz2 * 5 Year Warranty, 6 Months on RF
(812) 422-0252 o TX 144-148 MHz e TX 140-150 Mhz Transistors
MONDAY - FRIDAY * 45 Watts Output e 20 Memories * All Units have GaAsFET Receive
9:00 AM - 12:00 NOON e FT-712 RH Available for 70cm Pre-amps

TERMS: AEA PK-232

Prices Do Not Include Shipping. —_—
Price and Availability Subject to i Aum
Change Without Notice ALD-24T

& Dial Band Mabila

MFJ-1278

* Multi-Mode Data Controller
» Packet, RTTY, ASCI|, CW, WEFAX,
SSTV, Contest Memory Keyer

Data Controller with 6§ Modes
Pachet ASCI

Morse Code AMTOR

Baudot (RTTY) Weathar Fax

List $319.95 Now Special Priced

For Orders and Price Checks Call 800-523-7731 Indiana and Information

Most Orders Shipped The Same Day
BDD': 'ﬂ‘llr.urnn

140 149,995 MH 2/ 440450 MHZz B
* 21 Programmable Memornes O
& 26 Walls 151..1|:lu1 on Both Bands
* Loaded with Extra Features

Call 1-812-422-0231

here 1s the next generation Repeater

MARK 4CR The only repeaters and controllers

with REAL SPEECH!

No other repeaters or controllers match Create_messagesjust by talk_‘"g— Speak any DhrﬂSES_DI'
Mark 4 in capability and features. That's words in any languages or dialect and your own voice

why Mark 4 is the performance leader at is stored instantly in solid-state memory. Perfect for
amateur and commercial repeater sites  emergency warnings, club news bulletins, and DX

around the world. Only Mark 4 gives you . :
Message Masterm rezl speecig o ugice alerts. Create unique ID and tail messages, and the

readout of received signal strength, ultimate in a real speech user mailbox — only with a
deviation, and frequency error ® 4-

channel receiver voting ® clock time

announcements and function control ® 7-

helical filter receiver ® extensive phone

patch functions. Unlike others, Mark 4

even includes power supply and a

handsome cabinet.

Call or write for specifications on the
repeater, controller, and receiver winners.

TELEX: #4932256 KENDECOM
FAX: #5083737304

MICRO CONTROL SPECIALTIES

Division of Kendecom Inc. 2 meters 220 440
23 Elm Park, Groveland, MA 01834508) 372-3442 e
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Getting Rich In
The Ham Market

Every time two hams get
together at least one says how
about if we were to make this
great product to sell to hams—
not realizing that the ham
“industry’’ is probably one

of the best possible ways to
guarantee poverty.

No, not all hams are cheap—not
all are living on starvation
retirement payments—the fact is
that some ham firms are doing remarkably well selling to those
few hams who are alive and well—and to the handful of
newcomers who blunder into our hobby.

The whole trick to survival in the ham market is in getting your
sales message to your potential customers—this is called
marketing. Marketing includes making sure your literature is
as good as (or even better than) your product—and that your
sales pitch reaches those few live hams who are your best
potential customers.

['1l bet you thought I was never going to mention 73.
Advertising is going to be one of your biggest sales expenses.,
so give it the serious thought it rates. Advertising is a very
well-developed art—billions have been spent on research to
find out what works and what doesn’t. Indeed I'm working on
a video just on how to advertise. In the meantime, if you can
take it, I'll mercilessly criticize your literature and your ads—
a service no other ham magazine can provide at any price
because none of them have anyone with anything even
remotely like the 35 years I've had in advertising to hams.
Unless you fall into it, it’s unlikely you’re going to find an ad
agency able to help you sell to hams—which is, to be kind, a
unique group.

Presuming that sales are of some importance to you, where do
you think you’ll do best? There are four ham magazines—one
for advanced builders—one for contest fanatics—one for
ARRL fans—and then there's 73—which appeals to active
hams with small construction projects, with the only world DX
column, with columns and news about all of the new ham
activities such as packet, RTTY, Oscar and so on. The 73
readers buy circles around other magazine readers because
they re active and motivated,

So if you decide to try and fight the odds with a ham product,
give it your best shot with 73—and let me help you win with
powerful, sales-oriented literature and ads. A little mail order
business at home is a great way to become independent—
millions are doing it. Remember, small business is the real
strength of America. . .and it’s about the only practical way to
have a crack at making big money these days.

Write or call the 73 advertising people—Richard, Ed, or Jim—
and let's get you started with power ads which will make you

money.
... Wayne
W2NSD/1
73 Amateur Radio
WGE Center
Peterborough, NH 03458
(603) 525-4201

AMATEUR TELEVISION

NOVICES: NOW YOU CAN TRANSMIT

VIDEO WITH OUR NEW TX23-1

Did you know that you as well as all classes of
licensed amateurs can easily transmit live action
color and sound video just like broadcast TV with our
TX23-1 transmitter. Use any home TV camera and/
or VCR, computer, etc. by plugging the composite
video and audio into the front 10 pin or rear phono
jacks. Callorwrite now for our complete ATV catalog
including downconverers, transceivers, linear
amps, and antennas for the 70, 33, & 23cm bands.

Only

$299

Designed and
built in the USA

Value + Quality
from over 25 years

in ATV..WBORG

TX23-1 one watt ATV transmitter crystaled for 1289.25
MHz runs on 12-14 Vdc @ .5A. PTL T/R switching.
/x7x2.5". TVC-12G Downconverter $109. Transmitters
sold only to licensed amateurs for legal purposes verified
inthe latest Callbook or with copy of license sent with order.

(818) 447-4565 m-f 8am-5:30pm pst. Visa, MC, COD
P.C. ELECTRONICS Il e

2522 Paxson Ln Arcadia CA 91006 Maryann (WB6YSS
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VHF | UHF
(140-175) (420-520)
e No Hole ® 3 db gain
® Easy to Mount ® No Hole
® Hugged ® Easy to Mount
® Superior ® Rugged
~erformance ® Superior
® Hadiator Snaps Performance
On and Off ® Radiator Snaps
® Competitively Priced On and Off

® Competitively Priced
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Cellular/Trunking

(800-895 MHz)
® 3db Gain e
® No Hole i
® Easy fo Mount

® Rugged - Goes through Car
Wash Without Removal

& Superior Performance
® Broad Bandwidth
® Small Size

® Competitively Priced

3900-B River Road
SEESRI IER LN e Schiller Park, IL 60176
312-671-6690

brings imagination and innovation to
antennas . . .. .. and has been
since 1948 !/ l
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Mike Stone WB@QCD
PO Box H
Lowden IA 52255

Vertical Vs. Horizontal
Antennas

A few years ago, four of us
stunned the ATV (Fast Scan) es-
tablishment with the announce-
ment of some serious experimen-
tation and testing work of Alford
Slot UHF 70 cm antennas. The
experiments and tests were con-
ducled by Merle Reynolds
WIADNT of the BRATS lowal/llli-
nois ATV Club, Gerald Cromer
K4HNH, and Hap Griffin
WA4UMU of the Palmetto, South
Carolina, ATV Club. Over the past
few years, we have all taken a lot
of comments like "'it can't be
done,” “your testing is very mis-
leading,”” or “there are no hori-
zontally polarized, omnidirection-
al antennas with gain, but there
are a lot of 10 dBd vertical ones."
The last one is our favorite west
coast comment that keeps our
spirit for this challenge alive.

The arguments over the years
about vertical versus horizontal
antennas were hashed over many
times. The mention of this subject
usually stirs quite a controversy.
WODNT, K4NHN, and WA4UMU
decided to quit talking about it and
start doing something about it!
Nearly three years later, after a lot
of hard researching, building and
testing, ATV horizontal *“'slots"™
are now popping up all over the
place on ATV repeaters and re-
mote transmitter systems (Sum-
ter, Davenport, Minneapolis,
Philadelphia, Kansas City, Cen-
tral Texas, Oklahoma, Connecti-
cut, and elsewhere). Even ATV
simplex and 432 MHz SSBers
have taken a shine to these un-
usual antennas. Measured testing
on calibrated equipment and
proper test ranges rate these an-
tennas (dual-stacked models), at
7-10 dBi. These gain figures fa-
vorably compare to, and in some
cases actually out-shine, those of
amateur vertical ground-plane
“omni'" systems. The slots radi-
ate a toast shape, near-omni pat-
tern, with side loss rejection mea-
suring less than 1 dB down.
There's a little bit more forward
gain on the front end or slot open-
ing of the array than on the back.
These home-brew antennas run

Ham Television

anywhere from $20 to $40,
depending upon the length and
materials used. The solid-wall "'in-
finite halo’' slots designed by
WSDNT are the most ruggedly
built of the slots, and so can
survive tower icing conditions far
better than any amateur ground
plane product. KANHN's rib-
caged slots are taller, lighter, and
have more gain on single array
versions.

Qver the past few years, The
Spec-Com (USATVS) Journal
featured guite a few articles on the
slot design for ATV operation. The
special fifty-page Alford Slot theo-
ry and design information is avail-
able (thanks to K4NHN) in the
ESF Copy Service's #109 UHF
Antenna Reprint Booklet for $10
(4015 Clearview Drive, Cedar
Falls, lowa 50613). An extensive
technical article by Hap Griffin
WA4UMU describing testing pro-
cedures for Slots appeared in the
June 1988 issue of Spec-Com.
The antenna designs by WSDNT
appeared in the May 1988 Spec-
Comissue.

3.5" 70 cm Single or Dual Slot

The new 2002 impedance 3.5"
diameter Alford Slot antenna for
ATVISSB is made out of galva-
nized tin gutter or stovepipe
metal. The single array is only 5'
tall, with a circumference a little
over 11." A 2" slot opening is
recommended. A 4-to-1 coaxial
balun taken from the ARRL Anten-
na Handbook brings the 20002
impedance down to 500). Use the
formula: *'492 divided by (f), times

12", times coax velocity formula"
to determine the connection har-
ness (439.25 MHz will end up be-
ing about 10"—421.250 MHz at
117). RG-8X is used on this model,
with Beiden 8214 for the longer
section. Dual-stacking a pair of
these antennas gives more gain,
and you can use a common T-
splitter to join the two antennas.
Coaxial feedpoint is located in the
center of the antenna. Brass
shorting bars are used to electri-
cally terminate antenna radiation.
Support is added as PVC ring col-
lars. The entire array may be in-
cased in PVC or plastic/rubber
corrugated tubing. Seal the slot
opening to prevent howling or
whistling, Coat the entire antenna
with Tenna Cote™ or similar pro-
tective finish coating.

Smaller, Lighter 902-928
MHz Design!

At the request of several FSTV
individuals who voiced their re-
quests at the 1988 Dayton ATV
Workshop sessions, WODNT
built, in just a few hours, a com-
pletely new smaller and light-
weight "'dual’” 900 MHz Slot an-
tenna array. This new antenna
covers the entire 902-928 MHz
frequency range. With the use ofa
large umbrella, these two joined
(200Q2), “'single™ Slots give good
gain at about half the price. Those
of you beginning to play with 900
MHz, or building a 900 MHz ATV
repeater input or output, should
take a good look at what Merle has
achieved! The same U-shaped
coaxial balun is used as on the
3.5" 70 cm Slot, only now the
length is around 5. There is a
2%a" gap between the two anten-
nas. The slot opening is %"

These antennas should be
mounted as the “‘top most’’ anten-

Photo A. Merle Reynoids WIDNT holding an Alford Slot antenna.
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na on the structure or tower. Don't
use a side-arm bracket mount, as
that will cause the radiation pat-
tern to distort toward the tower.
Keep the antenna at least 2 or
more feet away from the support-
ing structure. Contact Merle
Reynolds by writing to him at 710
25th Avenue Court, Moline, llli-
nois, 61265 or by calling him (no
collect calls accepted), between
noon and 9 PM at (309) 764-1685.

As the popularity of the ATV
mode continues {0 grow, more
ATV repeaters and remote trans-
mitters (weather radar), will be
coming on the air, It's important to
first recognize the established an-
tenna plane of operation in your
own area. If it is vertical, then by
all means stay upright. If it is pre-
dominantly horizontal, then,
thanks to WODNT, K4NHN,
WA4UMU and others, there are
no longer any excuses for not
building a horizontally polarized
ATV repeater system!

QRM Relief?

While some ATV groups contin-
ue to fight and hold out at all costs
against the previously mentioned
horizontal antenna polarization
standardization move, others are
learning of a rewarding, no-cost,
20 plus dB FM QRM isolation
method! Take my favorite prob-
lem target group in the Indiana-
polis area. They have a vertical on
their repeater system on a tall
State Police Tower, just south of
town and have, because of terri-
ble FM repeater QRM problems,
retweaked their repeater’s side-
band product to accept the LSB
audio sub-carrier instead of the
upper. The Omaha, Nebraska
area has done the same and, in
fact, got this procedure entered in
the regional FC policies. Both cit-
ies could benefit even further by
building a WODNT Slot—this
would give them an additional
20 dB of isolation and get them
on the same DX plane with the
rest of the world! (TV video du-
plexers are now available from
TX/RX and other manufacturers
of single-antenna array systems.)
The fellas on the Indy ATV re-
peater seem content year after
year working a limited number of
people over a limited number of
miles.

We are now receiving the
logsheet results of last month's
USATVS sponsored 7th Annual
“North American Fast TV UHF
QSO and DX Contest!’’ Stay
tuned for the results! We had a
greal activity turnout and some
“long hauls!" Bl
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Jim Gray WixU
P.O. Box 1079
Payson, AZ 85541

Propagation Forecast

HF propagation conditions dur-
ing the month of October should
be better than average due to sea-
sonal upswings in solar activity
without the excessively high ab-
sorption levels of the summer
months. The sunspot numbers
continue with the rising of Cycle
22, and the still almost-equal num-
bers of daylight and darkness
hours contribute to excellent HF
propagation. You may find that
geomagnetic field disturbances
will ruin some otherwise good
days, so a constant check of WWV
at 18 minutes after the hour will
keep you apprised of changes in
solar flux values and geomagnetic
field conditions. Once again, look
for solar flux values of 150 or
higher. The higher the solar flux
and the lower the A index, the bet-
ter propagation will be.

You will want to look at two
specific areas of the accompany-
ing charts: the daily letters
G=Good, F=Fair, and P=Poor:
and the trends, such as F-P, for
example, which means Fair condi-
tions trending to Poor. The sec-
ond area to be aware of is the
MUF, or maximum usable fre-
quency. Our charts show which
bands are expected to be usable
from one part of the world to an-
other, and what time to expect
these openings. On a day where
P’ conditions prevail, it is unlike-
ly that you will be able to contact
Timbuktu at a band and time when
there are no expected openings to
Africa. On the other hand, when a
"G symbol is given for a particu-

by Jim Gray W1XU

lar day, and when openings are
anticipated at a certain time to a
particular area of the world, it
would be very beneficial to keep
the receiver sharp-tuned for DX
signals from the indicated areas.

If you have a beam antenna of
some kind, it may help to pick up
the weaker signals from early
band openings. Even on ''Good"
days, you can't always expect to
hear exotic calls roaring through
the loudspeaker or earphanes.
Patience, and an ability to dig out
the weak signals, will prove to be
assets. That DX station may be
one that has a poor antenna and a
very low-power transmitter!

Be aware of excellent possibili-
ties just before dark and just after
dawn—the so-called ‘‘gray-line
DX opportunity. Signals seem to
propagate particularly well along
the earth’s line of darkness as it
approaches any given area. Per-
haps not so obvious is the fact
that as darkness advances in one
area of the world, it retreats in an-
other, and these two areas may
be accessible to one another by
propagation of HF signals. Quite
often, signals propagated along
the '‘gray-line’' have unusual
strengths at the receiving end. Al-
so, these signals may arrive from
unexpected directions, compared
to signals received during either
the daylight or darkness hours.

We have discussed DX and
“long-skip,”" multi-hop propaga-
tion in these pages almost to the
exclusion of the “other” type of
propagation called "'short skip.”" It
might be worthwhile to talk just a
little about short skip opportuni-
ties; that is, the propagation of sig-
nals over distances of approxi-
mately 100 to 2500 miles.
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This type of propagation occurs
mostly in single-hop, rather than
multi-hop, stages and may be pre-
dominantly F.-layer propagation,
at least on frequencies above 14
MHz. Short skip usually begins
with shorter distances in the
morning hours increasing to
longer distances in the darkness
hours before midnight local time.
Short skip propagation can be
useful if you know where and
when to look, and also for the pur-
pose of ""keeping a sked" with a
friend in another part of the coun-
try. Looking at it in another light,
you can think of DX as “long skip”’
and everything else as short- or
medium-skip propagation. It is
probably best to discuss short
skip in terms of a band-by-band

summary, beginning with 160 me-
ters and ending with 10 meters.
During the days when conditions
are generally listed as “'Good’’ or
“Fair” in our calendar, skip dis-
tances will change with time and
frequency. On “Fair’’ or ‘‘Poor"
days, you may not be able to work
any short skip at all.

To use short skip, consider the
midpoint of the path between any
two locations. The local time at
the midpoint determines the time
at your end of the path and at
the other end of the path, when
the short skip path crosses sever-
al time zones k8

See next month’s column for
examples on how to use the
charts to determine short skip.
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HITACHI SCOPES

15-25% Discount

V660 60MHz Dual Trace $949
V422 40MHz Dual Trace $699
V212 20MHz Dual Trace $379

ELENCO PRODUCTS
AT DISCOUNT PRICES!

MO-1252 35MHz Dual | race $498
MO-1251 20MHz Dual Trace $349

w/ Two 1x, 10x 100MHz probes, manual
S-3000 10MHz fully calibrated $239

P-2 Scope Probe 100MHz $23.95

P-1 Scope Probe 65MHz $19.95

GF-8016 Function Generator
with Freq. Counter

$239.95

Sine, Square, Triangle
Pulse, Ramp, .2 to 2MHz
Frequency .1 thru 10MH2z

GF-8015 without Freq. Meter $179

Digital Triple Power Supply

020V @ 1A

0-20V @ 1A
5V @ 5A

Fully Regulated, Short Circuit Protected
with 2 Limit Cont, 3 Separate Supplies

XP-660 w/ Analog Meters $169.95

Multi-Function Counters F-1000
1.2GHz

$259.95
F-100
_ * 120MHz
i — $179.95

Frequency, Period, Totalize, Self Check with High-
Stabilized Crystal Oven Oscillator, 8 Digit LED Dis

Digital .| Multimeter with
LCR — '| Cap. and Trans.

Meter o wll Tos'r N
$138.0 -
Model $55.95
LC-1800 Model
CM-1500A °

Measures - -
rs, S &
Inductors 8 Functions @ee

L
CEDB{‘-IIDTE. - = ® wilh CBSE CE——

C&S Sales Inc., 1245 Rosewood
Deerfield, IL 60015 (312) 459-9040
B00-292-7711 ASK FOR CATALOG

15 Day Money Back Guarantee

2 Year Limited Guarantee E——— 3 _"':'z

Add 5% for Postage ($10 max) &
IL Res., 7% Tax
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CIRCLE 350 ON READER SERVICE CARD

EHEseT wx
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vicket

MICROPOWER.2

Tz 4 BERN] I
! - .L':

DED  PTY BTA ©CON -Pwh VNPT

TINY-2 is our new low-cost high- B - B
performance standard for packet con-
trollers. Thousands already in use,
worldwide. A perfect beginners unit.
Complete, wired
cmdﬂ:*ﬂed. only 5119-95
BENEFITS and features of both units:
L1 Optional personal message system
(mini-BBS) Add $10.00
1 Tiny enough for briefcase/portable, yet
large enough for easy experimenta-
tion or repair.
_I I-year limited warranty, excellent
customer support.
1 RS-232 and TTL compatible—all
connectors supplied.
1 Latest AX.25 software,
TCP/IP (KISS)

module included. })ac_ C Omm

FH 3652 West Cypress St., Tampa FL 33607 1
Please send: |l Tiny 2 L 1 ITNC-220 info L FREE Packet Catalog

| MicroPower-2

B “crrre = 1 3 Call

Address } i : ity
Niate - E Zip ~ Card Number Exp. Date

Money Back Guarantee. Add § 3. shipping/bandling per order, FL addresses add 6%.
Major Credit Card: give number, expiration and signature. FAX: 813-872-8696

CIRCLE 152 ON READER SERVICE CARD

compact, 18-ounce unit using upgraded
TAPR TNC-2 technology that requires
less than 40 milliamps! For very portable
operation, solar or battery, you need not
pay more for a TNC that's about the size
of your HI! was $179.95, ¢ 95
now at a low 159-
1 Fully compatible with ROSE & NET/
ROM EPROMs.
L1 32K RAM, 32K ROM, 4.9 mHz CPU.
_ Xtal controlled modem, compatible
with use on 10m HF/VHF/UHEFE
TO ORDER, foll-free with major
charge card, call: 1-800-223-3511
Technical support line:
813-874-2980
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THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTE

FEATURING PORTABLE RADIO SIMULATION TUNING

/‘ Electrical
Mgsimum Powar S0 watts
/"‘-_-\ Fraguency Range .__ . 118932 MHE
impadance ., ... ., Maiched 10 the Porabis
THE THHIII JHTIHHI Specialized Tuning
(— \! Available
Mechanical

Coating Malarial A Dipped n Synthatic

Hubbar 1o Seal and Webb
Coil, Praventing
Dislortian

B 1. PVC Covaring
¢ Mik-Spac MPO-2000, A
Solvent and Acid
Hesaslant Covaning

|
ARarating Element A Mahcal Wound Hardened
Stesl Wire, Copped Plated:
for L Dt nﬂl!rl-‘ﬂ'l'_ﬂ and
i‘il!jh'l' 'l'ﬂmﬂ]
B 125 dua Megh Carbon
Sieel Bugd Wound
Figa.blg Shan Core-
l l Flated
L [ | l (O | l 1-' *E - l. l -
i " £ j

"Quality through Technology™

’!:antﬂa Trom Available from Avanabie from
136-174 MHZ 210-250 MHZ 440-470 MHZ
FOR DEALER

408 LA CRESTA HEIGHTS ROAD EuL CAJON, CA 92021
CIRCLE 274 ON READ<R SERVICE CARD

SMILEY ANTENNA CO., INC.

NOW HEAR THIS

FINALLY!
High-Powered
Sound from
your HT.

+» 10 DB of Audio Gain
» 3.5 inch Oval Speaker §
« Automatic Shut-OFF 8
» Internal NiCad

Charger
« External Power

5-15 VDC

Model HTS-1

ﬂ ELECTRONICS INC.

5417 Jet View Circle, Tampa, Florida 33634
Phone: (813) B85-6091 Telex: 289-237 (NAVL UR) Fax: (813) 885-3789

CIRCLE 151 ON READER SERVICE CARD

Affordable High Resolution FAX ||l

The Info-Tech M-800 is the inexpensive way to receive high reso-
lution facsimile prints on your compatible plain-paper dot matrix
printer. No computer required. Receive shortwave and satellite
maps, weather information, marine
charts and press photos. Line or gray
mode, all speeds and 10Cs. Write fora
free spec. sheet, list of compatible
printers and a free pamphlet titled:

Receiving Facsimile on Your
Shortwave Radio.

Reg. $349.00 On Sale $50 O
Only $299.00

iTH,

Books on Facsimile

Guide to Facsimle Stations 8th Ed. by J.Klingenfuss $15.95
Shortwave Facsimile Freq.Guide by Balneger & Schaay $14.95
Worldwide Marine Radio Facsimile Guide by USN $14.95
Guide to Unlity Stations by J . Klingenfuss (RrTy-cw-rax) $24.95

Shipping: M-800 $8.00,
books $1.00 each. Visa,
Mastercard, Discover
and checks accepted.
New 70 page SWL cata-
log sent with each order
or $1.00 without order.

Universal Radio
1280 Aida Dr. Dept. 73

Heynoldsburg, OH 43068
Toll Free: 800 431-3939
In Ohio: 614 866-4267
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WEATHERFAX—» - C

Receive & Transmit AM/FM Radio Faxcimile
View Satellite Image on Graphic Display |
Zoom and Pan Around Image

Print to Epson (IBM) Compatible Printer
Works with Hercules, CGA, EGA Monitors
Plug In Board for IBM PC or Compatible

$599.00
BDmPU [{a E ?,K 26 W. Boyilston St. |

W. Boylston, MA 01583
(617) 835-2722

CIRCLE 80 ON READER SERVICE CARD
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Inexpensive Display for

Weather Satellite Pictures

Ser up your microcomputer to receive WEFAX pictures.

fter a few years of receiving quality

pictures on old surplus weather
recorders, I got tired of their many problems,
including balkiness, foul odors, and expen-
sive paper. My thoughts led to digitizing the
picture with a microcomputer.

This project, which I took on about 5 years
ago, was developed on an 5-100 bus system.
My board would display an image of 256
pixels horizontal, by 128 pixels vertical, by
16 gray levels. It did not take long to fill up a
board with RAM chips and other components
to achieve this size image, nor did it take long
to exceed my budget. With the technology of
even just a few years ago, I was unable to
duplicate the nice quality pictures I was get-
ting from my old boat anchor recorders.

Recently, | saw the specs on the Imagewise
board developed by Circuit Cellar 1, with
256 horizontal. by 244 vertical, by 6 bits.
This could double the vertical area of my

by Vince Coppola N1VC

picture and increase my gray scale to 64 lev-
els. This should improve my picture quality,
getting rid of jaggedness on certain details
caused by digitization. Another nice feature
1s that it 1s driven by a senal port. I could
connect the display board to any computer I
wished, as long as it had an RS-232 port.
One candidate was my CoCo II which al-
ready had a built-in A/D converter. I choose
my IBM AT clone, however, because it has
much more memory, and the Imagewise
drivers and image processing routines were
already available from Circuit Cellar. The
only thing I neceded was a 6-bit A/D board
with a parallel port that would allow me to
sample at about 100 microseconds. I came up
with the design in Figure 1. I settled for an 8
bit A/D just in case | needed it for a future
project that would yield 256 gray levels. The
100 microseconds 1s probably overkill, but
this will work out very nicely for my next

project with the Imagewise board slow scan
television.

The article doesn't deal with the details of
building the entire station—check out Refer-
ences 2 and 3 for that. (Reference 3 also
contains some very useful information for
satellite identification.) What I show here 1s
how to send the demodulated video signal and
the sync pulses to an A/D interface board in
the IBM PC, sample and store them, and send
the data out an RS-232 port to Imagewise. Of
course, since the image is stored in a disk file,
image processing can remove noise, and it’s
possible also to run an image enhancement
program on it, to bring out ground. cloud
detauls, etc. A higher level language. such as
**C"" or BASIC, handles the gory math.

Referto Figure 2. The 137 MHz AM signal
is received from the satellite, fed into the
video demodulator. in this case. also into the
RTM CCF-2 board 4. The video output sig-
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Figure 1. Schematic for the 6-bit A/D converter with a parallel port.
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nal is then converted to a O-to-5 volt signal.
Zero volts represents black, 5 volts repre-
sents white, and everything in between is a
gray level. This is fed into the A/D converter
where it 1s sampled and stored to RAM at
fixed intervals by the PC. This is simple so
far, but sync information is still needed.

Horizontal Sync Pulse

With a 120 line-per-minute (LPM) trans-
mission rate, the unit receives a line every
0.5 seconds. If we generate an accurate 0.5
second-spaced pulse of about 5 millisec-
ond duration (a standard duration), we can
use this as the horizontal sync pulse for
telling us when to start displaying a new line.
On the RTM board, this .5 sec pulse 1s
derived from the on-board crystal oscillator
and also has a circuit built in for manual
phasing of the image, What this means is,
if the picture is out of phase with the locally
generated sync pulse, then we can press this
switch down until the view is the way we
want it.

Another nice feature of the RTM board is
that it allows video storage on a stereo tape
recorder.

Now that the horizontal sync pulse has been
generated, it is fed into the 8255 port on the
A/D board. This tells the program when to
store a sync pulse byte (41H) into the stored
image file, so the Imagewise receiver board
will know when to start a new line . At the
beginning of the image in memory. we store a
start of Frame byte (40H). Thus tells Image-
wise that a new picture is coming. When we
have filled up the 62K with imagery, we place
an End of Frame byte at the end (42H). The
software automatically saves the 62k image
to disk when the image has finished scanning,
and invokes SHOW.COM to display the im-
age to Imagewise.

An important point is that the Image-
wise file format is not much different from
the PIX file format used on the ROBOT 1200.
The only differences are the Start of Frame
byte. the End of Frame byte, and the new line
bytes that are added to Imagewise. John
Williams of the Datalink BBS wrote pro-
grams that will convert files both ways. It's
available for downloading from that source.
Circuit Description

The circuit was designed for the IBM PC
bus. The 8255 parallel 1/O is the heart of the
board. and is capable of reading or writing to
three 8-bit ports: 300, 301, and 302. The
board 1s set up to be used in the prototype area
of the PC and uses ports 300H-303H. Port
303H is where the configuration byte or con-
trol byte is stored for the 8255. Ports A, B,
and C correspond to locations 300H-302H,
respectively. Port A is configured as an out-
put port, port B as an input port, and Port C is
sphit up into both input and output ports. The
Port C output lines control the sampling, and
the A/D conversion of the video input line.
When the conversion is done, the 8-bit byte is
read into Port B on the 8255. The input lines
of port C read the sync input lines (only
horizontal sync in the case of FAX). Port A is
used to select which input line of the A/D
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RECEIVING ANTENNA

137 MHZ RCVR

PC SERIAL
PORT OUTPUT

RTM CIRCUIT BOARD

IMAGEWISE DISPLAY BOARD

PC INTERFACE BOARD

Figure 2. Flowchart for the WEFAX image reception, digitization, and display.

converter we are going to sample (line 0 in
our case).

The clock for is supplied by an on-board
oscillator. 1 could have stolen it from the PC
bus, but doing it this way, the software be-
comes compatible with computers of varying
clock rates, such as turbos and ATs.

Construction

The prototype was built on a short slot type
wire-wrap proto board available from
Jameco. The board comes without a mount-
ing bracket. I felt that it was desirable to have
one, so | mounted some homemade brackets
on it. and punched a hole for the connector to
the RTM board. I used a D-type connector for
simplicity. Simplicity and easily obtainable
parts were two objectives of this design.
Placement of the parts is really not critical,
but bypass capacitors of the .1 pf disc ceram-
Ic type should be placed from the 5 volt bus to
ground, as close as possible to each IC on the
board. I would also advise ohming out the
entire circuit before plugging it in. The half
hour or so you may spend in doing so may
save you hours of troubleshooting. I also sug-
gest placing the board into the PC and mea-
suring certain points for the correct voltages
before installing the ICs. This will also likely
save you much trouble.

Checkout

Before trying to receive FAX, check out
the video input port. Place a known DC
voltage in the range of 0-3 volts on the video
line. Next, insert the program disk into Disk
A. and type MENUO. When the menu comes
up, type a **V'' to observe the voltages that
print out continuously on the screen. They
should indicate the correct value continuous-
ly. with maybe a slight (and negligible) error
in the hundredths digit. If all is OK, then hit
CNTL-Brk to exit.

You are now ready to hook up the RTM
board. It 15 a good 1dea to shield these input
cables and ground the shield to the PC chas-
sis. Again insert the program disk into Drive
A, and a formatted blank disk into Drive B.
Type MENUO, and select the type of satellite
you want to display. You should select one of
the phasing keys at first. Then start the tape.
If all is good, then you will see each line being
scanned from the top to the bottom of your

monitor, and in four colors if you have a color
monitor. If no lines appear, then you are not
receiving horizontal sync pulses. and you
should check your wiring. If the picture has to
be phased, you can do so now by holding
down the phasing switch on the RTM inter-
face. When all looks good. hit return and you
will return to the menu. Now hit the correct
key to receive and store the image. When the
image is stored, the program will automati-
cally store it to a file on Drive B called IM-
AGE.PIC. It will then attempt to send it to
Imagewise using the SHOW.COM utility
supplied by Circuit Cellar. The program will
then return to the menu.

Additional Notes

In this article. I attempted to explain a rela-
tively low-cost board that can display excel-
lent results when connected to the above sys-
tem. Two closing points: the files obtained
with my software can be converted to PIX
files format as used in the ROBOT [200.
Also available on the Datalink BBS is a
program I have downloaded that will display
PIX files in EGA format. These two pro-
grams are:

EGA-PIX-Monochrome
EGA-PIX2-Color

The programs work only with 19 gray
levels, but the results were pleasing, anyway,
when | ran them on some polar orbiting im-
ages as well as some WEFAX frames.

References

. Circuit Cellar—Imagewise display/re-
ceiver board partial kit, full kit, or fully
assembled and tested. CCI, PO Box 428,
Tolland CT 06084. (203) 875-2751.

2. New Satellite Handbook —by Ralph Tag-
gart, 602 S. Jefferson, Mason MI 48854

3 73 Magazine December 1984—Color
SSTV PART 11, by Taggart and Abrams.

4 RTM Circuit Boards, 205 Elm St., Van
Horne IA 52346-0400. CCF-2 FAX Inter-
face board,

5 Datalink RBBS—IJeff Wallach NSITU,
chairman. (214) 394-7325. &

*Vince Coppola NIVC makes available the software
described above on 5.25" disk to run on an IBM PC or
compatible. (Note color-graphics board and color monitor
are used for phasing.) $22.



KEEP IT INSIDE

. mhﬂ' 13 MHz

* Power Limit - 1500 Watts PEP

« Diameter - 39 inches

* Wind Survival - 70 + MPH

» Surface Area - < B89 5q. FL

* Antenna Finish - Heat Shrink Tubing

* Coax Connector - PL-259

= Antenna Weight - 4 bs.

« Magnetic Design Maximum
Efficiency

* 100% Copper One Piece
Construction

* Military Spec Vacuum Variabie
Capacitor Rated at 35,000 Volts

* HI-0 Harmonic Supression

« All Locations - Indoors or Outdoors

« Bi-Directional at 0-20 Degrees TDA
o Omni-Directional at
25-90 Degrees TOA
» High Signal to Noise Ratio
» Direct Feed 52 OHM Coax
SWR <151
* No Matching Unit, Pretuned Coax,
Ground Screen or Radial System

WA2VMO A BELIEVER

WHEN YOU'RE TOLD YOU CAN'T — THE DMQ-5588 SAYS YOU CAN

OPERATION: Apply power to DMQO-5588 and adjust vacuum variabie for lowest SWR.
INSTALLATION: DMQ-5588 inside ground floor apartment brick building 100W,

DX CONTACTS MADE BETWEEN 3/88 TO 5/88: 524 P43 PAO TK9 DJB GWO CPS5 YS9 ZS6 J37 ZDB
HP9 WP4 K4 HKE GM4 IS EAS JH1 C6 HKB IK2 GD4 PJ2 HP4 CE1 5Z4 5T5 KP4 UT4 SP3 CP3
E%J%I#%L%Ed%ﬁ UPT ¥T2 UB5 IV3 EAS TGS GJS ON7 YU1 VO1 DLE J73 PYB Ti2 LZ1 PY5

Become a Believer! For more information about this exciting new antenna. call or write DMQ today!

Limited time intro offer: $349.50. + Shipping.

221 Slater Boulevard
Staten Island, NY 10305
(718) 979-3505

CIRCLE 360 ON READER SERVICE CARD

NEW FROM GLB

GLB NETLINK 220
HIGH-SPEED DATA TRANSCEIVER

GLA Flectronics is pleased (o announce a last digital-in, digial-oul didta radio, inlended 10 turiher i
fevisloprmen! of The inlernabional Bl B el mebwork

Nathnk rads are spechically mlgnded lor use in remote, unatiended apphcations for long term service
Tiglat L 3 al 1 1 B owng (irgnsmd 1D reCdnsg @and | e IO 1TSS ) N i85S
than & milisgecpng arhuls kol dar j Wiy irarsanic withen -1-:1._ § F1 L8 Lk '] 1l::'!.1 SIS BEM &

FEATURES SPECIFRICATIONS

Jia

PR - i PR .

o s FREF - atasc See us at Amateur net $ 699 95
et g <D BT il Cqie DanDH L=t price i :"{_ila. 55
Bﬂ'ﬂ'ﬂ'l-:”'ﬂ WL & o s o

151 Commerce Phwy.,
Butfalo, NY 14224
7166756740 0 1o 4

GLB ELECTRONICS INC.

CIRCLE 17 ON READER SERVICE CARD

PORTABLE ANTENNA

MODEL AP-10

Designed for
APARTMENTS

MOTELS
VACATIONS

$64.95

Add 5300
Shipping and Handling

Quiick Simpile Installation. Operateson 2. 6, 10, 15, 20, 30
and 40 meters. All coils supplied. Only 22-1/2 inches long.
Weighs less than 2 Ibs. Supplied with 10 ft. RG 58 coax
and counter poise. Whip extends to 57 inches, Handles
up to 300 watts.

VSWR—1.1:1 when ftuned

Wiite for more detalls and ofher B&W products
ALL OUR PRODUCTS MADE IN USA

BARKER & WILLIAMSON

Mw Communication Products Since 1932

your Distributors write or call
1[1 C::n*ut Street. Bristol PA 19007 =
CIRCLE 53 ON READER SERVICE CARD

(215) 788-5584
DEALERS
Sell /5 Amateur Radio

Selling 73 Amateur Radio will make
money for you. Consider the facts:

e [f you carry 73 Amateur Radio it will increase
your store traffic—and our dealers tell us that
73 is the hottest selling amateur radio
magazine on the newsstands today.

* Increased store traffic means increased sales
for you. Hams will come into yeur store to
pick up the latest 73 and end up buying the
latest all-band, all-mode transceiver (or at
least.a few feet of coax).

®* 73 Amateur Radio guarantees each issue—
you Fay only for the copies that you sell. We

pay for all shipping.

For information on selling 73 Amateur Radio, call Peter
Murphy at 800-722-7790, or write to 73 Amateur
Radio, WGE Center, Peterborough, NH 03458.

3 Amateur
) Radio

WGE Center, Peterborough, NH 03458 800-722-7790
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D TMF/steel keys!

sealed gold contacts!
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Emphasis is on Quality & Reliability

® COLOR: All keyboards coma in BLACK. . .

CPTIONAL: Specity DARK BROWN ¢ Contacts

are: WATER PROOF/DUST PROOF « Completely

salf cpﬂt-’ﬂinud = NO RF| * Simple 3-wire connection »

Qutput level adj. » Wide apnratmg range 4 to 16 VDC

Wide temperature range -22° 1o + 1680°F » Suppliad with
instructions, schematic, template & hardware.

P-7V 12 KEY VERT. $§53* CALL OR WRITE
P-TH 12 KEY HORIZ. $53* FOR FREE CATALOG
$57°  ‘Request quantity pricing

P-8V 16 KEY VERT.

). Box 2020

L% i i

Califorma 95726

II-t.Fln—-_-.

916-644-5444

Printer Productivity
remanufactures your
loner cartridges. We
disassemble, manual-
ly clean and inspect
the cartridge, then fill
with premium quality
toner. Printer Pro-
ductivity is backed by
over 20 years experi-

SAVE MONEY |

Why throw |
away your toner
cartridges?
SAVE A
BUNDLE

WITH US

ence in the laser printing industry. We offer free
shipping via UPS for prepaid orders.

ARE YOU READY TOSTART

SAVING MONEY?

1. Place cartridge AND green cleaning wand in
as much original packaging as possible.

The Most Used
Accessory in

Any Station

The QSYer's etfortiess, lightning-fast frequency selection
opens up your rig to its full potential. Whether you re con-
testing, DXing, ragchewing, or mobiling—you |l do it bet-
ter, faster, and easier—and have maore fun—with a QSYer

Order the KW-QSYer for the Kenwood 940, 440, 140, 680,
711 and B11; the 757 QSYer for the FT-757GX; the 757-
QSYer for the FT-757G X, the 767 QSYer forthe FT-767GX;
the 747 QSYer for the FT-747GX; or the 735 QSYer for the
IC-735. (Kenwood rigs must have the appropriate Kenwood
IC-10 or IF-10 interface installed.)

$99.50 plus $2.50 S&H (Visa/MC accepted) from:

Stone Mountain Engineering Company
GA 30086

Box 1573 = Stone Mountain,
404-879-0241

CIRCLE 347 ON READER SERVICE CARD

FAX-916-644-PIPO

. 2. Clip this coupon and include with order to |

CIRCLE 66 ON READER SERVICE CARD

BATTERIES

Nickel-Cadmium, Alkaline, Lithium, Etc.
INDUSTRIAL QUALITY

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

indge

indge

CALL US FOR FREE CATALOG

E.H.YOST & CO.

E‘L"EHETT H. YOST KB9X1

7344 TETIVA RD

i b
£ " | W
qu| I'\--l'

-Cartridge can be remanufactured 5-8 times
. =Higher quality prints
~Colors: Black, Ultra Black, Brown, Blue
-New carirnidge—4< per copy, Remanulactured cartridge
—|ess than 2«
-100% unconditional guarantee

Printer

receive $10 off prices below. . .
Series 1o0r 2

All Canon PC copiers. . ..
Brownordarkblue .........
| 3. Ship to:

PRINTER PRODUCTIVITY
316 Creek Bend Drive
Woodstock, Ga. 30188
(404) 928-1587

-Laser Printers: 30-50% more copses than a new car-

-Canon PC coplers: 100% more copies than a new car- ;

per copy

PRODUCTIVITY

CIRCLE 112 ON READER SERVICE CARD

CIRCLE 87 ON READER SERVICE CARD

FEEDBACK

- ‘ Feedback# Title Feedback# Title

In our continuing effort to present the best in |
amateur radio features and columns, we've decid- | 1 Welcome, Newcomers 15 Microwave Test
ed to go directly to the source—you, the reader. | 2 Never SayDie Equipment
Articles and columns are assigned feedback num- 3 QRX 16 Review: Down East
bers, which appear on each article/column and are 4 Packet Full of Pixels Microwave Model 2345LY
also listed below. These numbers correspond to 5 Review: 17 Above and Beyond
those on the feedback card opposite this page. On Alinco 24T 144/440 MHz 18 RTTY Loop
the card, please check the box which honestly rep- FM Transceiver 19 New Products
resents your opinion of each article or column. 6 ‘:f"'p Through The 20 Review: Motron AK-10

Do we really read the feedback cards? You bet! = 4 (;cé?_lwa;EISﬁectrum 21 Special Events
The results are tabulated each month, and the edi- 8 VHE JUEHFDT:F :T::Ienna 22 Index: 10/88
tors take a good, hard look at what you do and don't L P 23 Hamsats
. i . 9 Review:
like. To show our appreciation, we'll draw one feed- : 24 Barter N Buy

: SSB Electronics LT-33S :
back card each month and award the lucky winner a ; 25 Dealer Directory
o _ 10 Portable Re-entrant 26 ATV

free one-year subscription (or extension) to 73. Cavity Two Meter Antenna +

To save some money on stamps, why not fill out 11 Review: W2DRZ 902 MHz 27 Propagation
the Product Report card and the Feedback card and Linear Transverter 28 Inexpensive Display for
put them in an envelope. Toss in a damning or 12 Pee Wee Thirty Weather Satellites
praising letter to the editor while you're at it. You Transceiver (Part Two) 29 Ad Index
can also enter your QSL in our QSL of the Month 13 Passions Of The Ether 30 QRP |
contest. All for the low, low price of 25 cents! 14 Antenna Systems 31 73 International

(Part Two) 32 Errata
33 Letters
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the 230A Linear Amplifier

Something new in a high power, high quality, HF linear amplifier

The Advanced Radio Devices (ARD) 230 series represents a new generation in high power
linear amplifiers. Utilizing microprocessor control, the 230 provides full "HANDS OFF"

automatic operation.

Full power is always available
Completely automatic
Microprocessor controlled tuning

No time limit for QRO

Full QSK

LCD metering

VSWR readout

Microprocessor controlled protection
Automatic tube monitoring

Easy modification for 10 meters
RS-232C output for external control
Modular construction

Export /commercial versions available
Remote antenna switching control
Remote control up to 250 feet away
UPS shippable (3 boxes)

¥ ¥ ¥ ¥ O¥F O¥FE R

¥ ¥ ¥F ¥ ¥ ¥ ¥

Frequency: all amateur (1.8 - 21 MHz)

Drive: 50 - 80 watts for full output

Output: 1500 watts PEP

Input Impedence: 50 ohms unbalanced

Input VSWR: 1.5:1 (higher on WARC)

Output Impedence: 50 ohms unbalanced

Harmonic Supp: greater than -45 dB

Intermod prods: more than -35 dB down

Duty: CCS (cont. commercial sve.)

Tubes: EIMAC 3CX800A7 (two)

ALC: 0 to -6 VDC

Output Configuration: Pi-L

AC Power: 230 VAC at 20A

Size (WHD in inches) & Weight
Microcontroller: 10x6x9 at 5 lbs
RF/AC unit: 14x22x13 at 86 lbs

B Orders: 800-368-3270

EEB Electronic Equipment Bank
ey 516S Mill St. NE, Vienna, VA 22180

(just minutes from Washington, DC)

Local & tech info

703-938-3350
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AcCURACY IDIGIMAX rPeRFORMANCE

DiGIMAX INSTRUMENTS CORP.
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Number 30 on your Feedback card

Mike Bryce WB8VGE
2225 Mayfiower NW
Massillon, OH 44646

| start here with a second look at
the vertical antenna. In the past,
I've mentioned the ho-hum
performance of the vertical anten-
nas | have used. Larry Jones
WBS5KYK sent me a great letter on
the vertical antenna. Apparently,
he didn't like my statement that
vertical antennas radiated poorly
in all directions. Larry has over 29
years of experience in vertical an-
tennas. Follow Larry's field opera-
tor's guide to verticals for a good
antenna that radiates a good sig-
nal in all directions. Larry writes
the following:

'S0, you want to put up an an-
tenna that doesn’t require a tower.
Enter the vertical, the stepchild of
the antenna family. Or is it? Let's
find out what really works at one's
QTH and not what works just in
theory.

“First understand that the very
nature of this beast makes it noisy
on receive, so if there is a noise
problem, be ready to use a differ-
ent antenna for reception. This is
not much of a problem with verti-
cals on bands above 40 meters.
Do not even think about putting up
a vertical if it is easier to put up
than a beam. Understand that the
antennas that we are talking
about are those that will work. It is
easy lo drive a piece of pipe in the
ground, bolt on a commercially
made vertical, and call CQ. That is
the kind of vertical that Mike was
talking about. What he didn’t say
was that the only QTH where
these antennas work worth a
damn are ships at sea and is-
lands. If that is the kind of antenna
project in mind, quit reading right
here, sell the QTH, and get a copy
of 73sent to the new QTH.

““Avoid any vertical that has
traps in it, especially on QRP.
These things make the vertical ra-
diate poorly on more than one
band, while they eat up one watt.
Nothing like having a poor signal
on more than one band from the
same antenna! Also, avoid using
loading coils at the base of the
antenna. If a coil has to be used,
make it with big copper (#6) wire.
Solder the feedline to the tap
point. Don't use some device that
IS easy to bolt on to the coil, sup-

[ ow Power Operation

plied by a friend down the block.
Chances are he got it from the
vertical he took down that didn't
work.

“Where does the vertical go? In
the clear. It is that simple. If this
can't be done by ground-mount-
ing the vertical, try going up. Once
| used a short vertical mounted to
the side of a chimney on 160 me-
ters, and it worked great. With this
method, be sure that a big copper
wire is run to the base of the verti-
cal for grounding. Attach it to a
good ground rod. | consider a
ground rod of no less that 12 feet
to be about the minimum length
for above-ground installations. Be
sure to run as many radials down
to the ground as possible. They
don’t need to be the same length. |
consider 16 to be a minimum num-
ber.

“These are not tuned radials,
so the formula to determine their
length is this: make them reach
the ground as far away from the
antenna as possible. The wire to
make the radials really doesn’t
matter. Here comes the bad part.
In all likelihood, a tuner will have
to be used. | suggest any QRP
operator get (or build) a good low
power tuner. And what about the
power loss in a tuner? How many
hams are using RG8/U or smaller
coax in a QRP operation? Why not
use a hardline or 99137 | can’t see
how anyone could be too con-
cerned about the loss in a properly
designed tuner if they aren’t con-
cerned with that hamfest special
coax. Granted, a little power will
be lost in the tuner, but try con-
necting a power meter to the feed-
line at the antenna. Don’t place it
immediately after the tuner, but at
the feedpoint. See how much

power is actually getting to the an-
tenna without a tuner. It is an illu-
minating observation.

“If the antenna system is to be
permanent, it is always good to
have insulated radial wire. Be
sure to connect these above-
ground radiais to the antenna
grounding point in an electrically
sound manner. This usually
means soldering. What is me-
chanically sound is not always
electrically sound.

sl

\'J’//’

100 FEET
300 OHM
TWINLEAD

Y ¥
TO TUuNER

Figure 1. The 20 meter VEE

beam.

"“If something needs to be bolt-
ed to the antenna base for attach-
ing radials, tin the soldering lugs
with solder. The vertical antenna
builder and user must fight any
loss of continuity in his radial sys-
tem. A cheap way to attach the
radials at the end to ground, in
above the ground installations, is
to use aluminum tent pegs. They
are durable as well as cheap. It
doesn't matter if the vertical is
ground-mounted or above-ground
mounted. Tie the radial system in-
to everything that will give a
ground, such as chain link fences,
arbor wire benches, water pipes,
and steel or copper lines.

““The rule for ground- and
above-ground mounted verticals
is to evenly space the radials as
much as possible in a 360 degree
circle. Also, ground-mounted ver-
ticals should have as many radials
as possible. They should be as

by Skip Westrich WBBOWM

nicely for covert operations.

Die.”

0073 Spy Key

Here is a very inexpensive homebrew 0073 Spy Key," Mr.
Bond. Use two dominoes, a Radio Shack 275-016 micro-switch, a
dash (pardon the pun) of epoxy, and you are in business, so to
speak. The key works great upright or on its side and tucks away

One last item, Mr. Bond. The key never needs adjustment.
With those 5-amp, 250 VAC contacts, this key should **“Never Say

So there you have it. Good luck with your mission, Mr. Bond.

long as they can be, up to two or
three feet longer than % the wave-
length on the lowest frequency
used. Tie the radials into every-
thing. | highly recommend using a
large number of short radials right
around the base of the antenna.
How short is short? '/1s of a wave-
length will work, but % is better. If
possible, put poultry wire on top of
the ground around the base of the
antenna. The radials will work fine
on top of the ground. If they are
buried, don’t bury them too deep,
especially if operating on 10, 15,
and 20 meters.

“The best and simplest vertical
is Ya wavelength long and oper-
ates on a single band. A ¥4 wave-
length vertical cut for 7.1 MHz
would only be 32.96 feet tall. A
telescoping TV mast pole would
work fine for this. Get a cool drink
in a glass bottle to celebrate pur-
chasing the TV mast pole and
have the base insulator for the
vertical. | said that a Vs wave verti-
cal is the best. Let me state it this
way. It is the best when consider-
ing cost, ease of installation, and
feedline matching. It will work
great, but there are other verticals
that will out perform it.

S rrmer 1
107 FEET

3 FEET
SO el
TWiNLEAD

T TUNER

Figure 2. The 40 meter long wire
antenna.

“"The vertical, when operating
against the proper radial system,
is a low-angle radiator. The trade
off for good performance at great
distances is poorer performance
at shorter distances. These anten-
nas do work, and they work well
for what they were designed to
do—transmit well at great dis-
tances.

“At our QTH we have an invert-
ed L (one of the many forms of the
vertical) that is ¥ wavelength long
on 1.84 MHz. | have 120 ground
radials down, 125 feet long,
grounded to what | call my central
ground hub: five ground rods, 12
feet long, arranged in a square,
| have 150 ground radials that
are 18 feet long and poultry wire
at the base of the antenna. I'm
also tied into various ground
sources around the QTH. My
vertical radiates equally good in
all directions.

“I always enjoy hearing from
people who use verticals, and
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THE ULTIMATE TRANSMATCH -

Photo A. Alan Pike’s quick change antenna setup. Top row for radios,

bottom row for antennas.

people who are planning vertical
antenna projects. Feel free to
drop me a line, SASE please.”
(Send your comments to Larry
and not to WB8BVGE.)

Write to Larry Jones WB5KYK,
at Rt 12, Box 139C, Laurel MS
39440. Don't forget the SASE!

I've mentioned in the past about
all those SWR meters, antenna
switches, etc. we manage to put in
line. Alan Pike WBMGF has a so-
lution for a multitude of antennas
and rigs. After spending a lot of
time bent over the rigs, fiddling
with coax connectors from this rig
to that one, and trying to figure out
which coax went where, Alan de-

cided to re-engineer his antenna
system.

Alan has an antenna patch
panel consisting of two rows of
female connectors with guick
disconnect patch cables. The
panel was made from an old piece
of plywood. The labels came from
the sheet of pressure sensitive
numbers and letters that come
with video tapes. The top row
goes to rig/tuners. The bottom row
is the termination point for his
dipoles. Alan says, ‘It really
speeds up changing antennas,
and is a lot cheaper than coax
switches.”

Talk Field Day, and hear all

Photo B. Not much to it. Just some female connectors and a piece of

plywood.

about antennas. Everyone want
the ultimate death ray? Here are
two antennas that have worked
out quite well for the Zuni-Loopers
Field Day group. Fred Turpin, Bob
Spidell, and Cameron Hartford.

The first antenna, the 20 meter
Vee beam, is quite simple. It is
two wavelengths of a leg, 139 feet,
with an apex angle of 65 to 70
degrees. This antenna was
hauled into the pines to a height of
50 feet. The antenna has a gain of
about 5.5 dB. The Vee was found
to have very low noise character-
istics.

The 40 meter long wire antenna
is made of 207 feet of wire feed

with about 75 feet of 3000
twinlead through a tuner in end-
Zepp fashion. Tuning was broad
on 40 meters but sharp on 80
meters.

Next month, I'll continue with
the solar power series. After we
finish applying solar power to our
stations, we'll start building some
receivers.

If you write a request and don't
send an SASE, you may not get
a reply. | can be reached via
Compuserve ID# 73357,222.
Also, via packet from the KABZ
BBS. Just tell whatever BBS to

forward messages to me via
KABZ. k&l

LETTERS

Number 33 on your Feedback card

Fox Hunting Revival

In Wayne's April editorial, he
states that he hopes to get fox
hunting revived in the US. | think
this is a great idea, though fox
hunting is not dead and has al-
ready had its own revival.

| can go on a mobile transmitter
hunt at least 10 times a month in
the Los Angeles area. In San
Diego or Santa Barbara, there are
additional hunts. These hunts are
on 10, 6, 2, and 220. Participation
in these hunts has grown 50 to
100 percent in the last five years.
We have every kind of hunt you
can imagine. Some are simple
hunts where the hidden T goes out,
hides, and (almost) everyone finds
him in the next one to three hours.
Others are more specialized.

The predominant style of fox
hunting in Europe and Asia has
never been popular in the US.
With rare exceptions, US fox hunt-
Ing is mabile, while most fox hunt-
Ing in Europe is on foot, as a physi-
cal sport. The requirement for fox
hunting I1s cross country running.

From the Hamshack

In a European or Asian fox hunt,
it isn’t unusual for up to five trans-
mitters to be on the air at the same
time, over hundreds of meters of
hillside. Winning times of less
than an hour are the norm, with
the hunter being required to find
all five transmitters, sometimes in
a specific order.

European style fox hunting
would be an ideal activity at Scout-
ing events. This may be a way to
get students into ham radio. Inex-
pensive DF receivers (that could
also monitor the local repeaters),
can be cheaply built, Building the
receiver would give the Scouts ex-
perience in electronics while the
actual fox hunting would combine
radio, the outdoors, and learning
skills with a map and compass.

How about a National Scouting
Fox Hunting Championship? This
would be an ideal way to get non-
hams involved, since a license re-
ally isn't necessary.

T-hunting, as it is known in our
country, has much to offer ham
radio. T-hunting is a microcosm of
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ham radio, combining the cama-
raderie of a meeting or Field Day,
the fun of a contest, public ser-
vice, and the satisfaction of home-
brewing. Anyone can hunt. We
have blind hams that do so regu-
larly, using an audio S-meter
when turning the beam. T-hunting
iIs a natural for high school stu-
dents since it combines cars,
competition among friends, and

electronics.
Thomas N. Curlee WB6UZZ
Fullerton CA

In Appreciation

My husband and | are new to
ham radio. | just upgraded to
Tech in February, and the group
of fellas where | took the test
were very supportive and really
pulling for me. They made me
feel great. I'm very lucky to have
met such a great bunch of guys,
because had | run into some
"Die Hards,”” | probably never
would have gotten into amateur
radio.

Earl Dugan, Director of the
Greater Bridgeport Amateur
Radio Club, really put me at ease
and encouraged both of us, and
still does. He always tells me that
you can never ask a stupid ques-

tion where radio is concerned.
It's better to ask once or twenty
times, rather than risk irreparable
damage.

Beth, our daughter, who has
some learning disability, is getting
the bug through the Handi Ham
Courage Center. They're another
great group.

Millie Blotney KA1QOW
Keene NH

HI to Incarcerated Hams

| am trying to form a new ama-
teur radio organization called
“*Hams Incarcerated'’ or “HI."
The goals are: 1. to promote com-
munications among incarcerated
hams; 2. improve public aware-
ness of the free public services
rendered by ham radio; and 3. to
establish an amateur radio station
inside prison, primarily to provide
public services, such as traffic
handlers, net control, and emergen-
cy communications assistance.

If you are, or know, an incarcer-
ated ham and you would like to
QS0/QSL an incarcerated ham,
please contact:

Jim Cranford 107159
P.C. Unit NSAAN

Rt. 2, Box 75

Homer LA 71040
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You're In A Separate “Class” With The SB-1400 Transceiver

The world is at your fingertips with the NEW For a FREE Heathkit catalog, send in your
Heath SB-1400 All-Mode Transceiver rEHI.LlI'ing [EUH[ QSL card or mail the coupon below. 3
VFOs and 20 memory channels. With a price tuned
into your budget, the SB-1400 is an assembled
SSB/CW/AM and optional FM transceiver that s

delivers 100W of PEP output on all nine HF amateur Yes, send me a FREE Heathkit Catalog.
bands, with 100kHz-30MHz general coverage Send to: Heath Company, Dept.011-704
reception. Benton Harbor, Michigan 49022

The SB-1400 is the latest addition to Heath
Companys full line of amateur radio equipment —

- N

everything you need to complete your ham shack. SRS

Heath Company also carries an extensive line of o Apt.
other electronic products. From computers to
television sets, from test instruments to stereos, every | City
Heathkit® product — kit and assembled — is backed by _
40 years of dedicated attention to design, quality | State e .

: qs 1 | A subsidiary of Zenith Eleclronics Corparation

and durability.




ANTENNAS

World Class Antennas for the Serious Amateur!
KT34A....... 4-ELMT. KT34XA .. ... G-ELMT.

Monobanders: 80-10 Meters!
High Performance VHF & UHF antennas.

]

hy-gain

Tribanders
THTDXS TH5Mk2S
Explorer-14 TH3JIS

Monobanders

204BAS 205BAS
155 BAS 105BAS
103 BAS

VHF, OSCAR & VERTICAL ANTENNAS!
NEW! High Performance 144 & 432 MHz Antennas.
Call For Prices!

cushcraft

The “A4 S" . The A4 tribander with all
stainless steel hardware
Add 30 or 40 meters with stainless hardware

The "AT445"
A3/AJSK Stainless Kit...
AT43 Add-on Kit N
AJSK & A4SK Sia}nlass KR rcrs N\
AV3 & AV5 VOICAIS .o €O
APB & APR 18...

40-2CD 2-el. 40 M’:r Eaam &
Monobanders For 10, 15, l 20 In Stock!

617-6B 6 Mir BOOMER...

A50-5, A50-6...

A147-11, A147-20T... ~
215WB & 230WB 15 & 30 el 2 Mtr ... Qv

AQOP-1 Satellite System........ccccevvinnans
4218XL & 3219 for 144-148 MHz ...
2208, 424B BOOMERS...

Large inventory Of 'Dth-r Am-lnnn & Accessorles

BUTTERNUT

HFGV....B0-10 Meters HF2V... .80 & 40 Mtrs
RMKIl.Roof Mount Kit STRIl...... Radial Kit
TBR-1605.160 Mtr Coil SC-3000. . .Scanner Antenn:
HESB i Compact Beam
DX-A...$4695 DX-DD..64.95 DX-KT.... 27.50

NEW! DX-CC All band dipole.... $79.95
Full line Aipha Delta switches & Transi-traps!

@IFFED

AETM. s $13495 S5BTV........ $124.95
G6-144B............... B6.95 G7-144 ... R 114.95
G7.220........c..... 114,95
Complete HF Moblle Systems. CALL!
MOSLEY |
TA-33 CLASSIC 33
TA-34 PRO-67
TONNA
ANTENNA SPECIALISTS
TELEX YAESU
HDR300......CALL G400/400RC .. .. ... CALL
T2X....cco0nnn.. CALL GBOORC..........: CALL
HAMIV.......CALL KR2000RC ........ CALL
CD45II........CALL ES400B. . ... 000 CALL
ARAD.......... CALL
ALLI!HGE DAIWA
HOM. .. call MRTSOPE................ CALL

TEN-TEC

Model 585 PARAGON
NEW! 200W Full featured HF Tranacaiver.

OTHER TEN-TEC PRODUCTS:
Model 561 Corsair Il

Model 425 Titan Linear Amplifier
Model 229A ZKW Antenna Tuner
Model 2510 Satellite Station

Full line of filters, power supplies, mobile
antennas, and accessories In stock.

ASTRON POWER SUPPLIES

Rack mount and speaker models in stock!
RS-TA ...
RS-35A ..
RS-35M .
VS-35M .

RS-4A . .. $37.95
RS-20A . .. B88.95
RS-20M . . 106.95
VS-20M . . 124.95

.49.95 RS-12A...69.95
13595 RS-50A ..193.95
.153.95 RS-50M..216.95
.171,85 VS-50M ..232.85

FT-757 GXIl All Mode Transceiver

AMPLIFIERS & TUNERS

NYE-VIKING
MB-V-A

MAGNUS SOLID STATE HF LINEAR AMPS

 MFJ

KEYERS

cLOCXS CCESSORIES

TUN E Rs

Model 989B
Antenna Tuner

SSB ELECTRONIC & MICROWAVE
MODULES TRANSVERTERS, PREAMPS,
& ACCESSORIES. CALL!

HY-GAIN

TOWERS

Crank-up, self-supporting, galvanized steel
towers. SS rated at 9 ft; HD at 16 ft.

HG-3755 HG-525S
HG.E4MD CALLFORPRICES |20 b
ROHN

Self-supporting: Ratings:

HBX at 10 ft, BX at 6 fi.
HBX40... 40 FT-10 SQ FT
HBX48...48 FT-10SQ FT

HDBX at 18 ft,

HDBX40. .40 FT-1BSQ FT
HDEX48. . 48FT-185Q FT

HBX56...56 FT-10SQFT BX64. .. .. 64 FT-6 SQ FT

Galvanized steel with base and rotor plate.
Today's bast buy. Frelght additional but you save
with our volume shipper's discount!

GUYED TOWER SECTIONS: s : 4
256G .. ections an
45G ?\}" All Accessories
855G .. . Call for current prices.
FO Ln-ﬂ\r EH T{}WEHS. V
FK2548........... - FK4544..
FK2558........... Gﬁ"-’ FK4554 .. q:-
FK2568............ FKA564 ... C!

Prices 10% higher in western statas

ROOF TOWERS & CLIMBING BELTS.....can!
TOWER HARDWARE

Guywilre: 3/1BEHS / Y4 EHS, per ft............50.15/0.18
CCM Cable Clamps: 318/ Ye..ccccoovveeenneen...0.38/0.49
Turnbuckles:3/8" E&E/E& J.....................B.B5[T7 .85
i " E&EEA& Jt!ﬂﬁfﬁﬂﬁ
Thimbles: %' (3/18 & Y4' cable)... e e 1 B |
Earth Anchor: 4 fi. Screw-in... TR o -
Preformed ""Blg Grips": 3/16 & Y. e 2. 4812.98
Guy Insulators: 500 D/502... veeeres 1.68/2.99
PHILLYSTRAN GUY S?STEHS
HPTG-2100/-4000/-8700 camu......,...+..‘...0-3ﬂf-5ﬂf-?ﬂ
Cable Ends: 8901LD/8902LD... .. B.95/10.95
Socketfast Potting Cmpd ... . 15.85
BELDEN COAX
9913 low loss. $0.45/1t RG-8X%(9258) ... .. 0.20

RG-213/U(8267). . . 0.46

RG-8/U(8237). . . .. 036 RG-58A/U(8259) .. 0.15

RG-8/U(8214).....0.40  RG-59/U(B241)....0.16
RG-214/U(8268) $2.25ift.

RG-11A/U(8261) . . 0.41

450 Ohm Ladder Line. ........coccaivniais 0.10
RG-213/U (Economy cable as good as any
RURNID PHCH). o i sirsisiriisrormsbapeseimsnreonie: 0.32/11.
COPPERWELD ANTENNA WIRE
Solid: 12ga.........r.... 010 TAPRiinssnn QOB

Stranded 14 ga......0.10
Plus Wide Selection Baluns, Insulators, Accessories

ROTOR CABLE

Std (6-22, 2.18)........0.18  Hvy (6-18, 2-16)...0.36
Others In stock.

AMPHENOL CONNECTORS
PL-258: std/sliverftefion.. ...0.89/1.25/1.45
UG-21B (8261) Type N Male.... ..2.85

T's, angles, adaptors, Jacks, & EIMC In utunkl

COAX AVAILABLE IN PRECUT LENGTHS WITH
CONNECTORS ATTACHED.

® ® COAXIAL SWITCHES @ »

ANDREW HELIAX & CONNECTORS

4" LDF4-50A ...... CALL  7/8” LDF5-50A ..... CALL

ALINCO » AMERITRON = AMP SUPPLY « ANTENNA SPECIALISTS = ASTATIC » BENCHER « B & W « CREATE « DAIWA
« KANTRONICS » LARSEN « MFJ * MOSLEY » NYE-VIKING « PALOMAR » SANTEC « SHURE « TONNA « WELZ & MORE

CIRCLE 142 ON READER SERVICE CARD
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Notes from FN42

And who, you ask, is CCC, re-
ferred to above as the editor of this
column? CCC is the new Su-
pereditor, named to honor all of
this column’s correspondents
who from now on will be known by
us as Hambassadors for their
countries. CCC is Chauncey
Charles Cuthbraith, the name is a
composite of several names of
historic diplomats (real and imag-
ined) since only such a Super-
Hambassador (in real life the en-
tire editorial staff) will be able to do
justice to 73 International from
now on. A list of our Hambas-
sadors will be published here ear-
ly next year—if we haven't heard
from you recently be sure to let us
know right away that you are still a
foreign correspondent for us; if
you live in a country for which we
have not recently had any reports,
let us know if you would like to
be the Hambassador for your
country.

This month CCC brings you the
first revision of The 73 Interna-
tional Universal Permit Applica-
tion. The changes from the first
draft (published in January) were
based on information you sent in,
the next revision will appear as
soon as you send us enough (1)
additional useful suggestions for
further changes, and most impor-
tant now, (2) any special informa-
tion that your country requires in
addition. This will be coded begin-
ning with number 51 (see the
form). Please refer to numbers 1-
20, as appropriate, when making
new suggestions; new additions
to the basic form (if any) will be
coded 21 through 49. When a final
form has been developed, the
numbers can be dropped, and the
“Special Information” listed sep-
arately, alphabetically by country.

October's dates to spice up your
QS0s: 1—National Day in China,
Cyprus, and Nigeria; 2—Thanks-
giving, Germany (10th for Can-
ada); 3—National Foundation
Day, South Korea, 4—Inde-
pendence Day, Lesotho (12th
for Equatorial Guinea, 28th for
Czechoslovakia); 5—Republic
Day, Portugal (9th for Kmer Re-
public, Cambodia; 29th for
Turkey); 7—Foundation Day, E.
Germany,; 8—~Constitution Day,
USSR, 10—Columbus Day, USA

edited by CCC

(12th for Latin America); Health-
Sports Day, Japan; Kruger Day,
South Africa; 12—Universal Chil-
drens Day,; National Holiday,
Spain (22nd for the Vatican, 26th
for Austria, 28th for Greece), 14—
Young Peoples Day, Zaire; 15—
Evacuation Day, Tunisia; 17—
Mothers Day, Malawi; 20—1944
Revolution Anniversary, Guate-
mala; 21—Revolution Day, Soma-
lia; 22—Labor Day, New Zealand;
23—Chulalongkron’s Day, Thai-
land, the 24th is United Nations
Day; 27—3Z’'s Day, Zaire; 31—
Bank Holiday, Ireland.

Roundup

Norfolk Island (Australia). A
report from Kirsti VKONL will ap-
pear next month (we hope!) and
will be under the Island’s own flag
(standard). Norfolk is the Pine
Tree Island—the Aurokaria,
which is grown in pots all around
the world. A quick note here, how-
ever, to those awaiting QSLs: re-
member that one IRC means sur-
face mail, i.e., boat. And boats
depart Norfolk Island only every
other month. Be patient. (Also
don’t send SASEs with Australian
stamps—can’t be used from Nor-
folk Island!) More on this in her
report.

Japan. The Japan Amateur Ra-
dio League, Inc. (JARL) has be-
gun a monthly newsletter, The
JARL News, in English, "‘to
provide amateur operators, radio
clubs, and radio regulatory orga-
nizations, throughout the world,
with news [of] Japan that might be
of interest,” according to Shozo
Hara JA1AN, JARL president.
The first issue was for June, 1988.
Up-to-the-minute news of the am-
ateur satellite, F-O-12, also will be
provided. No subscription infor-
mation was given, so write JARL,
14-2, Sugamo 1-chome, Tishima-
ku, Tokyo 170, Japan. One June
news item given: Station BY7HY
began operating from Yueyang
City in Hunan Province, China, in
May. JARL contributed some
equipment and Noboru Takada
JG2GNX led a five-member dele-
gation to the opening ceremony.

In the July issue a list of special
event stations was given, only one
of which will still be operating this
month (the issue was received
July 25th, a week before the dead-
line for this October column). Oc-
tober 23 will be the last day for

8J3SLK, operating from Nara City
at the site of the Nara Silkroad
Expo. Ending transmissions on
September 18 on 3.5-2400 MHz
(all modes) were 8J2XPO,
8J7XP0O, and 8J8XPO. 8J4XPO
and 8J5XPO closed down on Au-
gust 31, 8J1HAM closed on Au-
gust 28, and 8JAATC, which
logged 16,561 QSOs with 86
countries in 12 days in April, oper-
ated from Niigata for the 9th Asian
Tabletennis Championship.

Korea. HL5AP seems still to be
QRL, but Steve Bozak HLAVX (I
read your fine magazine all the
time and think it's great,”) writes
that reciprocal amateur licenses
are on the way. "All the paper
work is in and the wait is on for the
government to work out details. [I
hope] all will be finished by the
end of this year.”" He reports that
packet radio is growing fast, with
nodes and gateways on the air
linking 10, 20 and 2 meters, most-
ly near Seoul. About ten operators
are on packet. "'Listen for us on
14.103 MHz. U.S. west coast has
been coming in nightly." [Thanks
for the info, Steve, and we'd
appreciate more news from
there.—CCC]

Mexico. The Radio Club de
Nuevo Leon A.C., Arg. Javierde la
Garza EX2PAG, president, is of-
fering an International Special
25th Anniversary Award for two-

way contacts, any authorized
band or mode, with any three of
the 45 RCNL members, who will
be using the special prefix 4C2
instead of XE2 for the valid-con-
tact period, July 24, 1988 to July
24, 1989 inclusive. For award and
QSL cards, send by registered
mail a list of contacts with date,
GMT time, frequency, mode,
RST, with QSL cards, US$5 mon-
ey order, self-addressed 9" x 11-
1/2" envelope and IRC, to: Gino
Decanini XE2GDD, PO Box 441,
Monterrey, N.L. 64000 Mexico.
Togo. Denny 5V7VWD writes
“From the Shack of the Togo
Witch Doctor’ that he and Diane
(Dennis and Diane Washer) have
moved from Kpalime to: Mission
ABWE—Aviation, B.P.228, Kara,
Togo, West Africa, with the 5-me-
ter-long homemade wooden tow-
er, yagi (with no rotor), TS-430,
SB-200, and straight key. They
are "'set up on 80-10 (including
WARC) and looking forward to the
first 160 contact.”” They maintain
an informal weekday roundtable
with the manager, WB4LFM, on
21325+ at 1245 Zulu—all are wel-
come. The ham population in-
cludes Steve 5V7SA and his
younger brother, Ron 5V7RW,
and a number of transients. "'l
handle the bureau cards for these
hard-to-find folk.” He says 40 and

80 have had good openings into
Continued on page 90
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The 73 International
Universal Permit Application

The following-named radio amateur respecfully requests the permission of the government of
to operate amateur radio equipment in the country. If permission is granted, |, the undersigned, agree to operate in accordance with the rules,
regulations and conditions established by the permit-issuing government, by the terms and conditions of the bilateral agreement (if any)
between the permit-issuing country and my country, rules of the (ITU) Geneva Radio Regulations governing radio operations, and the rules
and regulations of my country. Furthermore, | certify that the following information is true and accurate.

Full signature: Date:
PE Tl
1. Family Name(s) 2. Given Name(s)
3. Country of Residence 4. Citizen? by Birth? Naturalized?
5. Nationality 6. Place/Date of Birth

7. Home Address

8. Personal description (If not included on passport or other offical ID attached here—Color hair, eyes, weight, height):

9. Attach photocopies of passport pages showing name, number, and other selected data. (If passport not required for entry, attach
photocopies of Birth Certificate and offical ID showing picture—such as Drivers License.)

10. Occupation (profession and place of employment)

AMATEUR RADIO INFORMATION

11. Calisign 12. Operation license number (if any) and class

13. Expiration date (If none given attach notorized certificate that license is valid)

14. Attach photocopy of license (If Morse speed not shown, indicate here)

INFORMATION ABOUT PLANNED VISIT

15. Arrival/permit to be effective date 16. Departure/permit end date

17. Address(es) in permit Country

18. Location(s) of operation(s)

19. Description of equipment (brands, models, XMTR, RCVR, XCVR, power amps, antenna(s), power, bands, and types of emissions

20. Point and manner of entry of operator and equipment into Country

50.SPECIAL INFORMATION FOR THIS PERMIT-ISSUING COUNTRY (if any)

al.

52.

23.

24.

Here is the first revision of the Universal form, 10/88, based on input from PY1APS, OK3CMZ, SV1IW, 4X11MK, 12MQP, JARL, XET1MKT, ZL2VR,
CT4UE, SMBCOP, BV2A/2B, and others. Most Countries seem to want the above information; some items have been omitted as rarely required.
“Special Information’’ wanted will be listed elsewhere.

The next steps: (1) Comments on this from anybody, anywhere, (2) unofficial approval (with added changes?) from you on behalf of your Country;
(3) any special information required by your Country which is not listed either on this page or on the ‘*Special Info" list elsewhere in 73 International.

The next revision will be published in about six months—-please send us your contributions now-while you are thinking about it. Maybe the next
revision will be good enough to send out for official national reaction!

Some ""Special Information” for some countries appeared in earlier columns this year; this will be repeated with the next revision of the form, on
a separale sheet (or on the back of the form). Meanwhile, remember that you can get forms specifically for Japan by sending us an SASE (SASE with
2 IRCs from outside the US—see April issue, p. 99); and the Italian Association (ARI) has offered considerable assistance to permit-seekers—see
May issue, p. 93. Any other national associations willing to provide assistance to permit-seekers, let us know!
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(To be effective January 1, 1989)
s0MHz Band 144MHz Band 430MHz Band 1200MHz Band
50.00 CW, Data 144,00 EME 430.00 CW, Data 1260.00
a4 ' 144.02 430.10
' CW, Data
144 10 AMISSB, CW
jg':' gg imis0es Sateliite
50 .40
Imagas AMISSBE, CW Dafa. ITHHQEE
50.50 431 80
FM 1270.00
43180
AMISSB, CW 144.40 432 10 EME Repaater
Images ' 1273.00
51.00 Calling frequency Te.o Fid
{(Emargency comm. {rag.)
433.00 Calling fraquency
144:60 (Emergency comm, freg,)
Dafta. Images
EM 144,75 ATV
434 .00
Repeaater
145.00 Calling treguency 1290.00
(Emargancy comm. fraq.) Repeater
. AMISSB, CW 1293.00
EM Data, Images
52.50 i 1294.00
Sataliie
Data, Images 1294 50 ;:lfffnﬂ. cw
129460
8270 FM
129500 Calling frequency
{Emergency comm.freq.)
1 80
v EME
12496.20
145,60 438.00.
Dala. Images
All modes Al modes All modes 1297 50
145.80 435 K]
All modes
Satelfile Repeaater
54.00 146.00 440.00 1300.00
2400MHz Band SE00MHz Band 10.1/10.4GHz Band
240000 555000 100000
Reapeate
Satellite Satallite R E
10.025
3405.00 5670.00
Repeater
AT
5B90.00
ATV
10.080
ATY
5725.00 2 '
gpaa ar
2418.00 5730.00 All modes
Data. images
Repeater 5737.00
2422 04
2424.00 ~ Data. Images FM 10150
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Continued from page 87
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Spyros 584MF in his shack.

the States around 0600 local time,
and the West Coast is good then
on 20 meters. Wishes he could get
into computer RTTY, and invites
‘anyone wanting to get rid of a
setup [to] throw it this way!"" He'll
be N4EXB next.

USSR. Last month we gave
UA9MA’'s Oblast number as
168. According to The “"DXNS”
U.5.5.R. Oblast Guide published

by Geoff Watts, Editor of the DX
News Sheet, Omsk is in Oblast
146. The 13-page guide lists and
locates on outline maps all 184
oblasts comprehensively and
gives contest information. (It can
be obtained for 1 U.K. pound, or
by airmail for US$3 or 6 IRCs—no
foreign checks—the same price
as for his 11-page DXCC Coun-
tries Guide or the 15-page Radio

Amateur Prefix-Country-Zone
List. Write him at 62 Belmore Rd.,
Norwich, NR7 OPU, England.)

V

CYPRUS

Aris Kaponides 5B4.JE
PO Box 1723
Limassol

Cyprus

Although Cyprus has a large
number of radio amateur licenses
compared to its population (S50
among 650,000), the really active
amateurs on the HF bands do not
exceed a dozen. One of the most
active is Spyros 5B4MF, now 19
years old.

A serious DXer and contester,
Spyros came first worldwide in the
IARU HF championship last year,
using the special call H25MF. |
had a short interview with him at
the CARS annual meeting, and
learned that he started at age 12,
in 1980, as a pupil of the English
School in Nicosia. He operated
from the school club station,
S5B4ES, and got his own license
in 1982,

5B4MF was third worldwide in
the 1983 WPX contest (SSB) on
10, and was in the 10m ARRL con-
test as 5B4XX. He was 7th world-
wide on 15m SSB in the 1984
WPX contest, second in the Eu-
ropean DX contest in 1985, using
5B25MF, and operated as P36P in
the 1986 CQDX contest and as
ZC4DX in the CQDX 1987 contest
(with ZC4AP, 5B4SA and 4Z24DX).
This year he was H22H in the CQ
WPX contest, with 5B4SA and
5B4LP.

Spyros has the DXCC, WAZ,
WPX, and got the third SBDXCC
in Cyprus. His station consists of
an FT102, FL2100Z, a TH3MKIII
tribander, dipoles for 40 and 80
and an inverted-V dipole for 160.
Mostly on SSB, he is on CW occa-
sionally. He is now finishing his
national service in the army, and
this month starts his University
studies in England, reading Engi-
neering and Computer studies.
He promised to answer any pend-
ing QSL cards first!
|5B4JE reports that all Cyprus
beacons (5B4CY) of CARS are in
very good working order (28 MHz,
50 and 70) and are much appreci-
ated by foreign amateurs.

—CCC)E8

Never Say Die

Continued from page 6

Atlanta was hot in July. Hoo,
boy it was hot. Big surprise. | won-
der if this is the best time for a
hamfest here? On Sunday, after
the hamfest fizzled out, Sherry
and | headed for the Atlanta Zoo. |
understand they're working on
getting Atlanta Underground go-
ing again. That used to be fun a
few years ago—then teenage
gangs ruined it.

Discrimination?

Are hams going to wait for some
affirmative action legislation be-
fore we make an effort to attract
minority groups?

How many Chinese, Indian,
Black, Hispanic and so on hams
have you run into on the air? How
many at hamfests? | get to a zillion
hamfests and I'll tell you, they are
few and far between

For that matter, even in Africa,
about 99% of the hams |'ve met or
worked have been White. This is
one of the reasons amateur radio
has had so little support from the
African countries. They see ama-
teur radio as a White man's hobby
and the ham bands as billions of
dollars of radio spectrum reserved
for this tiny White elite to use pure-
ly as a playground. | don’t think

they realize that the Japanese
outnumber the American hams
about five to one, but they sure
realize how few Black hams there
are in the world—including all of
Africa.

| realize that the long term
preservation of our hams bands is
not high on your list of priorities—
probably right up there with stop-
ping the genocide in Portugese
Timor. But the next time you run
into a Black who shows even the
slightest interest in amateur radio,
it's something to feel guilty about
if you turn him away.

Our ham bands have been
saved at the Geneva ITU confer-
ences twice now through flukes.
With one-country, one-vote, the
third world can easily upset our
applecart. It’s only through their
lack of cooperation among them-
selves that we have our bands
rght now.

Getting back to Atlanta—I want
to see every able-bodied southern
ham there next year. The South
shall nse again—and go to Atlanta.

It you actually did go this year
and have any ideas on ways o
make the hamfest more fun, drop
me a line. They had some fine
talks—a big flea market—darned
few commercial exhibitors—an
amazing bunch of computers and
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software—must have been at
least 30% of the show. | think
they'll find a better location than
the Omni Center next year.

The May FCC Figures

When | warned that they would
be down compared to 1987, | got
flack as a doom and gloomer—
and wrong. Sure. Heck, wey're
only down 56% —no big deal.

W5Y! published the FCC fig-
ures for the last three years—too
bad if you don't subscribe so you
could get the bad news early. Dur-
ing the last twelve months the
number of new amateur licenses
dropped by 21%. June-May 1986/
87 was 26,500. June-May 1987/88
wa s 20,893. That's a 5,067 drop.
That's 21%. And those are the
FCC figures.

In January we were down 47%
from last year. f February we
were only down 14%. In March
the Novice Enhancement seemed
to bring ‘em out of the woodwork
briefly, so we were up 243% over
last year. April was down 19%
from 1987 and June was a disas-
ter, down a whopping 56%.

If you can see any signs that any
approach to getting more hams is
working, please advise. | don't
see any indication that Novice
Enhancement is making any long

term changes. | don't see any sign
that ham clubs are changing their
pattern of ignoring the problem, |
don’t see any rush from the zil-
lions of Archie comic books the
League has distributed. What |
see is a growth of 1.5% per year
for the last three years—and the
possibility that this may be com-
pletely imaginary, a figment of the
FCC’s not really knowing any
more how many older hams have
died. If 1.5% of the Silent Keys
haven’t been removed from the
FCC'’s list, even that small growth
may be illusory.

In the years after WWII, for sev-
enteen years we had a growth of
11% per year. That stopped 25
years ago. If you've got a comput-
er handy you can check it out—
our growth from about 300,000
nams to 437,000 in 25 years
comes out to an average growth of
1.5% per year—right where we've
been for the last three years. At
that rate we’'ll catch up to where
Japan is right now in about 110
years. One thing we know posi-
tively for sure: What we've been
doing toward getting new hams
has been a total flop. Now we
know how NOT to do it.

So let’s stop with the polyanna
baloney and get serious about
getting amateur radio growing i



The HF5B “Butterfly”™

A Compact 2 Element Beam

800-882-1343

for 20-15-12-10 Meters
Operate As A Di-Pole on 17 Meters
Butternut |
Verticals
Butternut's HF c
verticals use ,
. F o
highest-Q tuning ;lznﬁqmpmenr IC-735 List
: ETFEl'JIiS (not lossy IC-781 New Deluxe HF Rig $5995 Call §
.t’aﬂsl.} to outperform IC-761 Loaded with Extras 2609  Call §
ail multiband designs IC-735 Gen. Cvg Xcwr 1099 Call $
of comparable size! IC-751A Gen. Cvg Xcwr 1699 Call § |
Receivers
IC-R7000 25-1300% MHz Rcwr 1199 Call §
Model HF6V IC-R71A 100 kHz-30 MHz Rcvr 939 Call §
*80. 40. 30. 20 15 and 10 met VHF
avlomalic bandswitching. IC-228A/H 509/539  Call §
e Addd-on kit o 17 and 12 meters IC'EENH FM Mﬂbtlﬂ 25“!45“!' #EEHEB Cﬂ.ll $
availlable now IC-02AT FM HT 409,95 Call
26 1 1zl IC-2GAT 2m 7w HT 429 95 Call §
IC-900 Six Band Mabile 639 Call §
| UHF L
IC-48A FM Mobile 25w 509 Call §
Model HEF2V IC-04AT FM HT 449 Call §
but not performance. sDesigned for the low-band DXer IC4GAT 440MHz HT 42995 Call §
* No lossy traps; full Al - 220 MHz
alement radiates on Automatic bandswitching on 80 and IC-38A 25w FM Xcvr 489 Call §
40 maters
H : ]
ﬂ” bﬂndﬂ. s Add-an umils for 180 and 30 or 20 IC-32AT 2m/70cm HT 629.95 Call $
e Turns with TV meters
rotor +32 leel 1all - may be top loaded for
e 19 |bs additional bandwidth |
' KENWOOD |
HF Equipment
For more information see your
Soiar e nelic oot TS-940S/AT Gen. Cvg Xowr 244995  Cal's
SOTSTIEE, O, SHEPORS SOt TS-440S/AT Gen. Cvg Xcvr 137995  Call §
| TS-140S Compact Gen. Cvg
/5,2 BUTTERNUT ELECTRONICS CO. Xewr 02995  Calls
C VHF
\EN, /' 405 East Market, Lockhart, TX 78644 TS-711A All Mode Base 25w 1029.95  Call §
TR-751A All Mode Mobile 25w 649 95 Call §
TM-221A 2m 45w 439 95 Call §
TM-2550A FM Mobile 45w 499 95 Call § |
TM-2570A FM Mobile 70w 599 95 Call $
TH-215A 2m HT Has It All 379.95 Call §
TH-25AT 5w Pocket HT NEW 349.95 Call §
TMI21A 2m/70cm FM Mobile 6549 95 Call §
UHF
TM-421A Compact FM 35w 449 .95 Call §
TH-45AT 5w Pocket HT NEW 369 .95 Call §
220 MHz
TM-3530A FM 220 MHz 25w 499 95 Call $
| TM-321A Compact 25w Mobile 449 95 Call $
TH-315A Full Featured 2 5w HT 399 .95 Call &
YAESU
HF Equipment
FT-767 GX Gen. Cvg Xcvr 1829.95 Call §
FT-757 GX Il Gen. Cvg Xcvr 1129.95 Call §
FT-747 GX New Economical
Performaer B89 95 Call §
BENEFITS FOR YOU Wiy f T
VHF
- : i b : FT-212RH NEW 2m 45w 459 95 Call $ |
{:}ST QOSL Bureau, Awards, Low CG‘SE lnsurance, OﬂE‘rciT-’”g AldsS, FT-712RH 70cm 35W 499 95 Call $
\ . 1 i n an M r '3‘_M I h M r | FT-290R All Mode Portable 589.95 Call §
Government Liaison and More UC ore S T A T Secae. Heats
FT-209RH FM Handheld 5w 389.95 Call §
VHF/UHF Full Duplex
FT-736R, New All Mode
2miTocm 1749.95 Call $
Dual Bander
_ FT-727R 2m/70cm HT 43995 Call § |
Prov./State FT-109RH New HT 3949 35 Call $
$25 in U.5. $33 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting
proof of age, may request the special dues rate of $20 in the U.S. $28 elsewhere, in U.S. funds)
Persons age 17 and younger may qualify for special rates, write for application
For postal purposes, fifty percent of dues is allocated to QST, the balance for membership.
Expires

Bank. No.
The American Radio Relay League
225 Main St Newington, CT. 06111 USA

Expires

3919 Sepulveda Blvd.
Culver City, CA 90230

213-390-8003
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Others May Try to Imitate, But...

Only One Can Be Th

Advanced Electronic Applications, |nc

THRESHOLD

.#" TUNE

PAKRATT 232

Me—

MILILT

ERROR IDLE PHASE STBY

21BY MODE L FEC

SEND COMV

ASCIH  BAaUDOT

Morse Code - Baudot - ASCII - AMTOR - Packet - Facsimile - Navtex

Amateur Net Price $319.95

It’s a lesson you learn very early 1n life. Many can be good, some may be better, but only one can be
the best. The PK-232 is the best multi-mode data controller you can buy.

1 Versatility

The PK-232 should be listed in the
amateur radio dictionary under the
word Versatile. One data controller
that can transmit and receive in SiX
digital modes, and can be used with
almost every computer or data ter-
minal. You can even monitor Navtex,
the new marine weather and naviga-
tional system. Don’t forget two radio
ports for both VHF and HF, and a no
compromise VHF/HF/CW intemal
modem with an eight pole bandpass
filter followed by a limiter dis-
criminator with automatic threshold
control.

The mtv:rn'tl decoding program
(SIAM™ feature can even identify
different types of signals for you, in-
cluding some simple types of RTTY
encryption. The only software your
computer needs is a terminal program.

W A9 NCL SUsLEl MRS f-diie
N B TR ALE LD 5T B J mns A |
. I S0 ALL bl ] L au O

P ——— 1L

PC Pakratt Packet TX/RX Display

Facsimile Screen Display

2 Software Support

While you can use most modem or
communications programs with the
PK-232, AEA has two very special
packages available exclusively for the
PK-232...PC Pakratt with Fax for
IBM PC and compatible computers,
and Com Pakratt with Fax for the
Commodore 64 and 128.

Each package includes a terminal
program with split screen display,
QSO buffer, disk storage of received
data, and printer operation, and a
second program for transmis-
sion/reception and screen display of
facsimile signals. The IBM programs
are on 5-1/4" disk and the Com-
modore programs are plug-in ROM
cartridges.

3 Proven Winner

No matter what computer or ter-
minal you plan to use, the PK-232 is
the best choice for a multi-mode data
controller. Over 20,000 amateurs
around the world have on-air tested
the PK-232 for you. They, along with
most major U.S. amateur magazines,
have reviewed the PK-232 and found
it to be a good value and excellent ad-
dition to the ham station.

No other multi-mode controller of-
fers the features and performance of
the PK-232. Don’t be fooled by imita-
tions. Ask your friends, or call the
local amateur radio store, We're con-
fident the PK-232 reputation will con-
vince you that it’s time to order your
very own PK-232.

Call an authorized AEA dealer
today. You deserve the best you can
buy, you deserve the PK- 232,

Advanced Electronic

Applications, Inc.

P.O. Box C-2160
Lynnwood, WA 98036

206-775-7373

AEABrm s you the
Brea through'
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| LOGWRITEE' . WHEN DOES ONE EQUAL TWO?

WHEN IT'S ATAD M8 FM TRANSCEIVER

AT ou Beed ol Wasting your me and me WY SUE T
I Iogging programs” Bring your station into the omputer ag COMMERCIAL & AMATEUR BANDS IN ONE UNIT
vith Il}l 'ﬁ[IIII the quality menu driven, user friendly _ _—
I|||.||II  program written by Ed Troy [NG3V], LOGWRITE is -
Lhe perlect acct S5Oy fiar 1 e |_|,||'|'|| pete haim station, N simpl JE%/%
[iea yvour operation and gives yoo the comp edge in "} -:.;-_-m' .
ontesiang and III'.-I:'H' l[“-.JII-'-'HIT' AL I .'|I [JI.I"J T - . "‘I".:Iﬂ‘rr'_"
NPT 1AM
[T [ i [ ‘I
LOGWRITE s unique split screen feature allows for simulta. | e ? 3 _
; ¢ and text processine. Loeging features ing had [0l hor MAHS VOl Fire  Mult: Function LCD d=spiay
T AT s e EMI. B'cast HPU, Polce, eic. - Frequency Range 136-174 or
| rrir l : 0 -'-.n. '.‘Iu o i .:.'-.-. | ' -Ir J .'_I'Ilj :-:grl"-.-rl'i':l..'- ‘I -‘:II"-'H
| Plenty of room lor notes & addross « 39 Channels - FCC & DOC type accepi
| Automatic tmefdate stamping | « True 40 Watt Power + Low Cost DTMF mike avail
| Text processor (eatures automatic word wrap. backspace cor = Extremely Rugged » Overnight Stipping Available
rect, and scrolling. Throw away your pen and paper! * Shipped Complete wiMike, Mobile Slide Mount & Power Cable
Toorder your copy of LOGWRITE, complete with instruction - Base Station P.S.; mobile Antennas etc. in Stock
manuil, send $24.95 |Pa. residents add 31.50 sales tax) s
Acrospace Consulting AXM [[‘IL‘III"'HH*IIIE‘[I |
P.0O. Box 156, Gwynedd, Pa. 19436 11791 Loara St
I Wl ila ¥ g .,..'- dial Failea - - ; - : ;
lay money-back guaran Garden Grove, CA 92640-2321

o

| Orcall 1 (800) 345-2156 ext. 54 to order with Visa/ Mastercard | Write or ;,4 1-_._;:,1‘.,;_.,53,? b mmediate miarmatian
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| | %L Sl LY ol i i LS N R RLTN

CIRCLE 243 ON FIEADEFI SERVICE CAHE

CIRCLE 88 ON READER SERVICE CARD

:D[‘.‘—% Ragaated Controleas

a
e e =mran
= ] (7] £ = = 1 |
- 3 - - - —_— &

‘Give your repeater something
to celebrate!”

The new RC-96 controller for your repeater will make its day. And yours.

The performance of your
system depends upon the
antenna it drives.

Drive A Winner - Hustler.

For you, remote programming will let you easily make changes to your repeater from
anywhere without a trip to the hill. C hi nge codes, autodial numbers, 1D me ssages and
more, with reliable storage in E<PROM memory.

Your users will love the outstanding patch and autodialer, with room for 200 phone
numbers. The talking S-meter will let them check their signal strength into the repeater.
Plus support for pocket pagers, linking to other repeaters, and a bulletin board.

Your technical crew will appreciate the built-in keypad and indicators. And the ease of
hookup through shielded DIN cables. With pots and DIP switches easily accessible at the
rear of the unit. Theyll be impressed by the gas discharge tube across the phone line and
transient supressors on each [/0 signal to keep lightning from taking your system

dowr.

Yes, please send infor-
mation on your line of amateur
antennas to:

NAME

And most important, your repeater will have a new sense of pride in being able to serve

yvou better. You'll even hear il in its voice!
ADDRESS

Something for evervone. A real party animal! The RC-96 Repeater Controller -

the newest choice from ACC
cc advanced
Q computer
controls, inC

One Newtronics Place
Mineral Wells, Texas 76067
(817) 325-1386
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2356 Walsh Avenue, Santa Clara, California 95051 (408) 727-3330
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ErrAaTA

Number 32 on your Feedback card

September Cover
Credit

We give our very special belated
thanks to Mr. Ken Nelson of Oakham,
Massachusetts for allowing us to
photograph his tower.

Digital Voice
Compression—
June ‘88

Refer to page 52. The decimal points
between numbers without spaces should
be fraction bars. In the first column, para-
graph 3, it should read 1/7000; in para-
graph 6, 1/30-1/50, 1/7000, 7000/50,
and again 1/30-1/50. In the second
column, paragraph 1, it should be "*1/30
of asecond.”

Briefly Speaking
RS-232—June ‘88

Refer to page 40. Table 1 had two
columns labeled “From DCE™ and “To
DTE.” The second column should have
been "‘From DTE."”

The Pee Wee Thirty
Transceiver—
September 88

Refer to page 33. The image of the
circuit board, i.e. folio traces (shown in
the lower left hand corner), is reversed.

FREE
IBM - PC

® He's also a Cheapskate! »
Programs Include
CW CODE PRACTICE « CONTEST LOG = accurate
BEAM HEADINGS = GRAPHIC on-screen-plotting
CALCULATORS = CIRCUIT DESIGN AIDS * super-
tested PROPAGATION FORECASTING * TERMI-
NAL EMULATION

NONE OF OUR DISKS COST OVER %3.951

Plesise send your Name and Address (we would be grateful for
5,05 cash or stamps [or postage. bul not reguared ) to:

INTERCON Data Systems
Dept. 7, P.O. Box 696
Gambrills, MD 21054-0696

SOFTWARE CATALOG

. ® For Hams, Electrical En-
gineers and Finicky PC

®* Hundreds of programs
tested to IDS's rigud stan-

dards.
= |DS’s president is a HAM and hard 1o please. Only
30% of the programs submitted for testing make il to
the catalog
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Corrections

Simple Oscillator
Circuit—June ‘88

Refer to page 74. A piece of informa-
tion is missing on the circuit using the 88
MHz toroid. The output is 1 kHz. Also, the
purpose of varying the BIOS is to obtain
the best waveform. An oscilloscope is re-
quired.

Contest results—
August ‘88

Sincere apologies to N4OKX who was
incorrectly listed as N4IKX in the results
of the 1987 160 meter SSB contesl.
These results were published in the Au-

gust 1988 issue on page 74.

Digicom > 64—
August ‘88

Refer to page 22. IC2b, pin 4, in Figure

1 should NOT be connected to pins 6

and 7. Pin 4 is connected to the —5V

supply and C12 only. Pin 6 is connected

directly topin 7.

Note also the author's new address:

Barry N. Kutner, M.D. W2UP

614-B Palmer Lane

Yardley, PA 19067

QTH DX Japan—
September '88

Refer to page 89. The number of hams
in Japan, the ratio of hams to Japanese
residents, and the per-residents com-
parison with hams in the United States
were stated incorrectly.

There are 1,608,128 amateur licenses
in Japan, according to the Japanese
Amateur Radio League. That's equiva-
lent of one ham for every 75 Japanese
residents, more than seven times the
United States ratio of one ham for every
544 residents.

We reported there are 33,043 hams in
Japan, the number given in the 1988
Radio Amateur Callbook. However, that
figure includes only those Japanese
hams whose calls are reported to the
Callbook. Based on that figure, our
article mistakenly stated that one out of
every 3,674 Japanese residents is a
ham, and incorrectly noted that ratio as
about one-seventh of the ratio of the
United States.

Continued from pagel ]

program, and called up Gerry’s new digital
picture. There it was, a PSTV image of an
attractive young lady with the message
“FROM WBERNY " hanging just below her
chin. For the second time that evening, |
lcaped straight up from the chair and let out a
hollar.

My wife banged on the floor upstairs.
**Are you all right down there?"’ she wanted
to know. *"Better than that,”” [ shouted.
““Take a look at this.”” In her own special
way, she studied the picture on the screen.
“*Nice."" she mumbled and headed back
upstairs. Translating that from XYL jargon
to ham lingo. she was as impressed as
I was.

With the error-free capability of packet ra-
dio, Packet Scan Television pictures like this
can be transmitted over long distances (liter-
ally worldwide when band conditions per-
mit). The only requirements are that both
users have the appropriate software to create
and display the images. and that the pictures
be prepared in advance.

Improvement Ideas

That last problem could be taken care of
nicely with a software modification, written
especially to send the digitized information
directly to the packet TNC as it becomes
available, or on command. This would re-
quire a second port on the computer, however
(one for the digitizer and one for the TNC).
The C-64 contains additional ports for the
cassette drive and joystick, one of which
could be used to drive the TNC.

With higher packet baud rates. such as may
be used on UHF frequencies, 1t would also be
possible to speed up the transfer so that each
picture could be transmutted as soon as it 1s
available (about one picture every 2.8 sec-
onds with the Kinney system). This is a pro-
ject for future study.

In the two years in which T have had a TNC,
packet radio has provided me with many
pleasures, including rag-chewing, traffic
handling for the National Traffic System,
computer program transfers. and now
“*Packet Scan Television. ™" This latest appli-
cation of packet radio may be slow and take a
bit of planning. but it sure works well and
results in a perfect copy of the original picture
which appears at the other end.

The growth of Packet Scan Television is
now in your hands. If you are intrigued by
this new mode, give it atry. If you have some
creative experiments in mind and are looking
for a willing partner, get in touch with me via
the WASOOH PBBS in Livonia, Michigan.
My mental buffer is open to your sugges-

tions. Q1

Footnotes:

'Kinney Software, 974 Hodsdon
Road, Pownal, Maine 04069

*Versions of the circuit and software
are available for other computers also.
Consult Kinney Software for details.

*Print Shop, written by Broderbund
Software and copywritten by Pixellite
Software, is readily available at most
computer stores or mail order houses.




amite
Discovery

Communications Specialists’ latest

excavation brings to light yet another
dynamite discovery—our new dip switch pro-
grammable SD-1000. No need to tunnel your way
through Two-Tone Sequential decoding any-
more. We've mined this amazing unit! Now, for
the first time, you can stock one unit that will
decode all calls in a 1000-call paging system with
+.2Hz crystal accuracy. The EEPROM on-
board memory can even be programmed for cus-
tom tones, and every unit includes group call.
Universal switched outputs control your call
light, squelch gate and horn. The SD-1000 can

also generate CTCSS and decode

Two-Tone Sequential. Its miniature

size of 2.0" x 1.25" x .4" 1s no minor

fact either, as its a flawless companion

for our PE-1000 Paging Encoder. We

ensure one-day delivery and our one-

year standard warranty. Tap the rich vein of

Communications Specialists and unearth the
SD-1000 or other fine gems.

COMMUNICATIONS SPECIALISTS, INC.
B 426 West Taft Avenue « Orange, CA 92665-4296
Local (714) 998-3021 - FAX (714) 974-3420
Entire US.A. 1-800-854-0547
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Virginia ICOM Day
Saturday, November 12

Super Fall Values

New Hampshire
New Store Location

Y
ny-gamn TcoM  |KENWOOD | YAESU
PACKAGE
IC 781 TS140 FT726R
DEALS
PACKAGE DEAL PACKAGE DEAL OSCAR SPECIAL
SELECT THE $5995.95
: 929.95 $1079.95
TOWER, ROTOR $
AND includes _ includes includes
TOWER ICOM 781 HF Transceiver TS140 HF Transceiver FT726R 2m Transceiver
UPS Brown Shipping Astron RS20A Power Supply MH1B8 Hand Mic
ACCESSOH'ES Your Choice of a UPS Brown Shipping 430 UHF Mndula_
SM10 Desk Mic EGE One Year Extended SU726 Duplex Unit
GET THE or Warranty UPS Brown Shipping
ANTENNA SP20 Deluxe Speaker FT736H
FREE NEW PRODUCTS TS440AT $1749.95
Call for Quotes
AV P
SAVE UP TO PACKAGE DEAL incliclas
$900 IC32AT Dual Band Handheld FT736R Transceiver
! IC2GAT 2m, 7Watt Handheld 250MHz Module
SEE THE HY-GAIN'AD FOR IC4GAT 440MHz Handheld $1379.95 MH1B8 Hand Mic
DETAILS. CALL FOR OUR IC3210 Dual Band Mobile UPS Brown Shipping
LOW QUOTES. SOME IC228A/H 2m Mobile 25/45W Incitidas
RESTRICTIONS APPLY. TS440AT HF Transceiver udmﬂ.
t Saving based on Hy-Gain suggested Once U MC80 Desk Mic
i CORFPORATION
:ﬂ price. Special good for orders placed Astron RS20A Power Supply
I 1 Sopfaber im0 31 Dovee CALL FOR DISCOUNTS UPS Brown Shipping A3 10-15-20m beam..... $248.95
directly from Hy-Gain. Model Band In-Out List EGE One Year Extended A4S 4 Element HF beam 339.95
2.23 2m 2-30 $112 Warranty APS8 10-80m vertical ..... 142.95
2-217 2m 2-170 299 ARX2B 2m Ringo ......... 40.95
2-117 2m 10-170 299 R4 Vertical 4 Band ...... Call
2417 2m 45170 299 -Ir.1r FOR OSCAR
322 220 2200 12 AOP1 Oscar Pack ........ 159.95
1278 TNC ';‘;E';;*GE DEAL 3-221 220 2-110 299 TEN-TEC 416TB 16 ole 435MH2 . 66.50
) fﬂHTI-.I B NEW 440 AMPS A14410T 10 ele 144MHz 55.95
WA REPEATER CONTROLLER PARAGON A14420T 20 ele 144MHz 80.50
PO S A14TMB Stacking Kit ..... 27.95
ckage Unarco-Rohn
UPS Brown Shipping PACKAGE DEAL A
KZKantroniCs| BEAT THE WINTER
KAM PACKAGE DEAL CALL FOR OUR $2_2d4d5;500 CLOSEOUT
inciu
?336'95 PAC KAGE DEA LS 585 Paragun
i I$G|Uq95[ o8l NEW 961 Power Supply ALR72T
erminal Uni 295G, 45G and BX Towers 705 Desk Mic
Kanterm PG Buy the Antenna and Rotor and UPS Brown Shipping 440 MHz MOBILE
UPS Brown Shipping Save $269.95

Orders & Quotes Toll Free 800-444-4799

Prices are subject to change without notice or obligation

EGE VIRGINIA
14803 Build America Drive, Bldg B
Woodbridge, Virginia 22191
Information: (703) 643-1063
Service Dept: (703) 494-8750
Fax: (703) 494-3679

EGE NEW ENGLAND

224 N. Broadway

Salem, New Hamshire 03079
New England (NH Included)
Toll Free: 800-444-0047

Info & Service: (603) 898-3750

Qur Associate store:
Lacombe Distributors
Davis & Jackson Road
P.O. Box 293

Lacombe, Louisiana 70445
Phone: (504) B82-5355

New Fall1988 Buyers
Guide/Catalog
Available-Send $1

Store Hours: M- F 10-6: Sat: 10-4
Order Hours: M-F 9-7: Sat: 10-4

Store Hours: MTuWF: 10-5
Th: 12-8; Sat: 10-4
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Yaesu’s F'1-736R.

Because

Why just dream of talking
beyond earth?

With Yaesu's new FT-7T36R
VHF/UHF base station, you
can discover some of the best
DX happening in ham radio.

Via moonbounce. Tropo. Aurora.

Meteor scatter. Or satellites.

You see, the FT-736R is the
most complete, feature-packed
rig ever designed for the serious
VHF/UHF operator. But you'd
expect this of the successor to
our legendary FT-726R.

For starters, the FT-7T36R
comes factory-equipped for
SSB, CWand FM operation on
2 meters and 70 ecm (430-450
MHz!), with two additional slots
for optional 50-MHz, 220-MHz,
or 1.2-GHz modules.

Crossband full duplex capa-
bility is built into every FT7 36R
for satellite work. And the satel-

LT T Ui b o i

lite tracking functmn (normal
and reverse modes) keeps you
on target through a transponder.
The FT-736R delivers 25
watts RF output on 2 meters,
2200 MHz, and 70 ¢m. And 10
watts on 6 meters and 1.2 GHz.
Store frequency, mode, PL
frequency, and repeater shift
in each of the 100 memories.
For serious VHF/ UHF work,
use the RF speech processor.
[F shift. IF notch filter. CW and
FM wide/narrow IF filters.
VOX. Noise blanker. Three-
position AGC selection. Preamp
switch for activating your

[ Tl Sy [ P m L SRR PR pe— g SR Y T B L e

1 r.* 3 ; § £

younever Know
whoS hstemng

tower-mount preamplifier. Even
an offset display for measuring
observed Doppler shift on

DX links.

And to custom design your
FTT36R station, choose from
these popular optional accesso-
ries: lambic keyer module.
FTS-8 CTCSS encode/decode
unit. FVS-1 voice synthesizer.
FMP-1 AQS digital message
display unit. 1.2-GHz ATV mod-
ule. MD-1B8 desk microphone.
E-736 DC cable. And CAT
(Computer Aided Transceiver)
system software.

Discover the FT-736R at
your Yaesu dealer today. But
first make plenty of room for
exotic QSL cards. Because
you 7ever know who's listening.

YAESU
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pac

esetter in Amateur Radio

KENWOOD

15-1408

HF transceiver with general
coverage receiver.

Compact, easy-to-use, full of oper-
ating enhancements, and feature
packed. These words describe the
new TS-140S HF transceiver. Setting
the pace once again, Kenwood intro-
duces new innovations in the world
of “look-alike” transceivers!

¢ Covers all HF Amateur bands with
100 W output. General coverage re-
ceiver tunes ‘rr::lm ':~U kHz to 35 MHz

Receiver specifical J

) MHz |'\.a1Dd|f|.:1D|E' for HF
MARS opzﬁratu:sn required

e All modes built-in. LSB. usSB, CW FM
and AM.

e Superior receiver dynamic range
Kenwood DynaMix™ high sensitivity
direct mixing system ensures true 102
dB receiver dynamic range.

fr =
-.'r "__i_u..-l 'l i iT

:.!-:-' / l-_"_" IC -'i

= 0N = OFF

ik iy 5 W %
i w WL 1)

=

| MEMORY |

PHONES

-SEND/RECa PROC ALC/PWR

Affordable DX-ing

* New Feature! Programmable band
marker. Useful for staying within the
limits of your ham license. For con-
testers, program in the suggested
frequencies to prevent QRM to non-
participants.

e Famous Kenwood interference
reducing circuits. IF shift, dual noise
blankers, RIT, RF attenuator, selectable
AGC, and FM squelch.

AGC
ATT  —FAST/SLOW= VOX

1S-680S

All-mode multi-bander
e 6m (50-54 MHz) 10 W output plus all HF

Amateur bands (100 W output)
" i ;I!"!'l:"-! 120 'jr'l"t recener F-".,"_-HL.:FE_--:. rar

b £ ALl © e
O oLl M2 __ar_.-"l

Vi _JP’. (VO

* Preamplifier for 6 and 10 meter band

* M. CH/VFO CH sub-dial. 10 kHz step
tuning for quick QSY at VFO mode, and
UP/DOWN memory channel for easy
operation,

e Selectable full (QSK) or semi
break-in CW.

* 31 memory channels. Store fre-
quency, mode and CW wide/narrow
selection. Split frequencies may be
stored in 10 channels for repeater
operation.

e RF power output control.

e AMTOR/PACKET compatible!

¢ Built-in VOX circuit.

* MC-43S UP/DOWN mic. included.

Dptinnal Accessories:

+AT-130 tuner = AT-250 a1

tic antenna tuner « H5-5/HS-6/HS-T head-
D "| ines » IF-232C/IF10C computer interface
« MA-5/VP-1 HF mabile antenna (5 bands)
* MB-430 mobile brackel = MC-4385 extra
UP/DOWN hand mic. = MC-55 (8-pin) goose neck
mobile mic. « MC-60A/MC-80/MC-85 disk mics
* PG-2S exira DC cable » PS-430 power supply
= SP-40/SP-50B mohile speakers « SP-430
external speake '-S\‘HUDAIE‘W-EDDAIEW-EUUD
SWR/power meters « TL-922A 2 kW PEP linear
amplifier (not I“ﬂ D' USK) = TU-8 CTCSS tone und
*» YG-455C-1 500 Hz deluxe CW lilter YK-455C-1
New 500 Hz CW filter

T r —p —r“[._,rﬁ*'
.

T==— IF SHIFT

 sErvice manuals are avargbie for all Kenwoo
transceivers and most accessanes ':l,':u?n ficalions Far Jres
and pricesaresubrecttoch i|1l,lr. withoul nahce n:.lrn"un,ufrcn

KENWOOD

KENWOOD U.S.A. CORPORATION
2201E. Dominguez St., Long Beach, CA 80810
P.O. Box 22745, Long Beach, CA 90801-5745
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