
OCTOBER /988
/SSUE#337

USA $2.95
CAN $3. 95

A WGE Publication

• h End Microwave:
F'JJU.J'JJ'.JJ7J~ j fJ SfJ:c F 'JJJ



IC-761 HF ranscE1iver
o
ICOM

, ~ For more than three months, under the mosl exacting
conditions, the Icom equipment performecI supefbly In
support of the Polar Bridge Expedition.. . 1com equlplTMIll
was ourfirst choice."
- &.ry ,*"tl 'iE3CDl'YUCDUKODX, ChlofOl-tOfiNortl1 Pole 28

leu Clnacl&USSR 1I'IrII Polar SIll TftIk

roM ArneOCa, Inc., 2380-116th Ave. N.E., ~Ievue . WA 900:)4
Customer Service Hotline (206) 454-7619
3150?remiEJ [)ive, Suite 126, Irving, TX 75003 / 1m Ftoenix
Parkway,Suite 201,A~arta, GA.lI349
roM CANADA, ACMsioo ci roM America, Inc,
:JJ11-lIS Fbad, lkl~ 9, Rictmn1, ac. V6X2T4 CanOOa
.... lIlaIed spackaticns n Sl.t;ec1 kI changIl_ nc:tce 1;f~L ....

~~~ e>:caed FCC reguiabons -.wng spiJOJS

CIRCLE 354 ON READER SERVICE CARO

The CanadalUSSR Trans Polar Ski
Trek did not include leeway for second
best. That's why they chose Icoms 1(-/\i1
HF transceiver.With amateurradio as thesole
means of communication in their1,240 mile
venture across the frozen Arctic,excep
tional perfonnance and dependability were
vital to their mission. Just as they are to
your globe-spanning home station activities.

THE COMPLETE HF TIlAIISCEMR!
Includes: -Built-inAC power supply
.Automaticantenna tuner . 105dB
dynamic range -Exceptionallylow phase
noise . 100Woutput on most modes

. 100% duty cycle . Highstability crystal 0
oscillator . Self-ealibratingSWRbndge
. Multiplefilter selection •Dial or front
keypad frequency selection . 32 memories leoM
. A1lbands, all modes withgeneral coverage
receiver -Passbandtuning df shift
-Built-in iambic keyer -Semiorfull QSK
rated at 60WPM -Built-inwide/narrow First in Communications
SSB and CW filters.

BEST IN REUABIUTY!
Fieldproven top performance backed by a
one-year warranty and four NorthAmeri
can service centers. learn's IC-761 . .. when
there is no roomfor second best.



THE ALL NEW PRIVATE PATCH IV BY CSI HAS MORE
COMMUNICATIONS POWER THAN EVER BEFORE

• Init iate phone ca lls from your HT or mobile
• Receive incoming phone calls

NEW!' Telephone initiated control ...
V' Operate your base station with complete control from any telephone
V' Change frequencies from the controlling telephone
V' Selectively call mobiles using regenerated DTMF from any telephone
V' Eavesdrop the channeltrom any telephone
V' Use as a wire remote using ordinary dial up lines and a

speaker phone as a control head.

DIAL ACCESS REMOTE/INTERCONNECT

•. . .-~- .
P' ''' cos COOO DIIe

Privat e Patch TIl •

OPTIONS
1. % second electronic voice delay
2. FCC registered coupler
3. CW 10 chip

OM NI ELECTRONICS
Laredo TX

PACE ENGINEERING
Tucson AZ

THE HAM STATION
EvanSyilie IN

WESTCOM
San Marcos CA

CANADA:
CARTEL ELECTRON IC
DISTRIBUTORS

SUrfey B.C.

COM-WEST RA DIO SYSTEMS. LTD.
V8I'ICO\J'rer B C_

C*lCL.E 12 ON RUOUtSlRVlCECAItO

CONNECT SYSTEMS INC.
23731 Madison SI.
Torrance CA 90505

Phone: (213) 373·6803

• Co nnec ts to M IC and ext.
speaker jack on any radio. Or
con nect internally if desired.

• Can be connected to any HT.
(Even those with a two wi re inter
face.)

• C an be operated s i m p lex ,
through a repeater from a base
stat ion or connected directly to
a repeater for semi-duplex opera
tion.

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

HENRY RADIO
l os Angeles CA

INTERNATtONAL RADIO SYSTEMS
Miami Fl

JUNS ELECTRONICS
Culver City CA

MADISON ELECTRONICS SUPPLY
Houston TX

MIAMI RADIO CENTER CORP.
M'ami Fl

MIKES ELECTRONICS
Fl. Lauderdale. M,ami Fl

NA G DISTRI8UTING CORP.
M,ami FL

= NEW FEATURE

.... * 1# or multi-digit connect/discorr
nect

.... Fully regenerated tone dialing

• Pulse dialing
• Toll protection
• Secret toll override code
• Busy signal disconnect
.... Dtattone disconnect

• CW identification
• Activity timer
• Timeout timer
.... Telephone initiated control
.... Regenerated OTMF selective calling

• Ringout
.... Ringout or Auto Answer on 1-8 rings
• Busy channel ringout inhibit
.... Status messages
.... Internally squelched audio
• MOV lightning protection
.... Front panel status led 's
.... separate CW 10 level control

.". 24 ore switches make all features
user programmable/selectable.

AMATEUR ELECTRONIC SUPPLY
Mi lwaukee WI. Wic klifte OH,
O<larxlo Fl , Clearw ater Fl.
Las Vegas N V

8ARAY ELECTAONICS CORP.
New York NY

EGE, lroc.
Woodbr idge VA

ERICKSON COM MUNICATIONS
Qlicago IL

HAM RADIO OUTLET
AnahEllm CA. Burl ingame CA
Oaktand CA. PhoerllI AZ
San Diego CA. Van Nu» CA.
Atlant a GA

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 rem otely disconnect) before
hanging up. This powerful feature
will prevent embarassing lock-ups.

The importance of te lephone in
iti ated contro l 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 fu ll 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 CSI to receive
your free four page brochure.

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



SANGEAN, the world's lorgest single
manufacturer of portable multi-bond radio
receivers, invites you to enjoy a world of
listening with any one of our full feature
4 ,8,9,10, 12 or 15 bond receivers.

All SANGEAN receivers ore packed
with the features and performance you want
- at a price just right far your budget. from
our flagship model ATS-803A with all the
features of many higher priced receivers , 10
our polm sized M5-1 0 1 - just right for
those on the go who want to take the world
with them.

All models corry the famous SANGEAN
guorantee of quality ond workmanship; the
signature of a compony whose only desire
is to make the best multi-bond portable
radios available.

f or a fREE full color catalog call
1-800232-2929 (outside Col itornio], or
1-8 18-288-1661 lin California)

SANGieAN
A World of Listening™

SANGiEAN
AMERICA, INC,

9060 Ielstor Ave., Sune #202 EI~Ie. CA 91731 Telephone: 18 181 288·1 66 1 Fox: 18 181288·8231

CIRCLE 14 Of<l REAOEII SERVICE CARD



MFJ 3 KW Roller Inductor Tuner
... lets you get your SWR down to absolute m inimum -- something a
tapped inductor tuner just can't do ...
. . . plus you get a peak reading Cross -Needle SWRIWattmeter. 6-position
a n ten na switch. balun for balanced lines and 1.8-30 MHz coverage ...$239.95

MFJ-986

$2399 5

CIRCLE 24 ON READER SERVICE CARD

FOR YOUR NEAREST DEALER
or to or der call toll free

800-647-1800

signal .- p tus it reduces TVI and RF in
your shack caused by feed ltne ra dia tion.
The MFJ ·986 Dlfferentlal-T T u ner 1m :

Get absol u te minimum SWR
Get (h e tuner that incorporates the

latest innovations by the world's leader
in antenna tu ner technology:

See your dealer today for the new
MFJ·986 Dffferent tal-Tw' 3 KW Roller
Induc tor T uner. Include $ 10
shippingihandUng If ordering direc t.

One Yea r Uncondit iona l Guarantee

WHY CHOOSE AN MF,J TUNER?
Ha r d -e arn e d R e putation: There's

Jus t no shortcut, MFJ is a name you can
trust .. more hams trust MFJ tuners
throughout the world than all other
tuners combined.

Prov en Reliability : MFJ has made
more tuners far more years than
a nyone else .. with MFJ tu ners you get a
htghty-deve loped produc t with proven
reliability ,

First-ra te P erformance : MFJ tuners
have earned their reputation for be in g
a ble ( 0 match j ust abou t anything ..
anywhere.

One fu ll year unconditional
guarantee: That means we wlll repair
or replace your tuner (a t our option ) no
malter what for a full year.

Contin uing Service: MFJ Customer
Service Technicians a re available to help
you keep your MFJ tuner performing
flaw lessly" no matter how long you
have it - just call 601·323·5869 .

Your very b est ualue: MFJ tu ners
give you the most for your m oney , Not
only do you get a proven tuner at the
lowest COS I _. you also get a one year
uncondllional guarantee a nd continuing
service. That's how MFJ became the
world's leading tu ner manufacturer .. by
giving you your very best value.

Choose your MFJ tuner with
confi dence! You're getti ng proven
performance a nd reliability from th e
most trusted nam e in antenna tu ners .
Don't settle for less.

Ca ll or write for aJree futl-Hne MFJ
catalog with all 10 of our tuners an d
tons of ham radio accessories!

MFJ

Instead of fooling with your tuner.
T he compact 10 3/4 x 4 '/l x 15 inch

cabinet has plenty of room to mount the
silver-plated ro ller ind uctor away from
metal s urfaces for maximum Q .. you get
high efficiency and more power Into your
antenna . .

T he ","ide spaced air gap d ifferentia l
transmitting capacitor lets you run a full
3 KW PEP .. n o worries about arcing.

A New Dire ctiona l Coupler :
Accurate SWR and P ower Reading
MFJ ' s Crose-Neecne SWRlWattmeter

gives you m ore accurate SWR and power
readings over a wider frequency range
wi th no frequency sensitive adjustments.

That' s because MFJ's new directional
coupler gives you up to an order of
magnitude h igher direc tivity and
coupling factor than con ven tlona l circuits
. . . plus It gives you a fl a t frequency
response that requires n o freque ncy
compensation ,

The cross-needle meter lets you read
forward/ reflected power In 2 ranges:
200/50 and 2000/500 watts. The meter
lam p Is front-panel switched an d requires
12 volts,

A s witch lets you select peak or
average power readings.

A New Curr ent Balun:
R educe s Feedllne Radiation

Nearly all commercially built tuners
u se a " voltage" ba lu n . The "voltage"
balu n forces the oollages to be equal on
the two anten na halves . It minimizes
unbala nced currents only if the antenna
is perfectly balanced ..not the case with
prac tical anten nas.

T he MFJ ·986 uses a true cur rent
balun to force equal currents Into the
two antenna halves .. even If your
ante nna Is not perfectly ba lanced .. so
you get minimum u n bala nced currents.

The cu r rent ba lu n gives superior
balance over the "voltage" ba lu n ,

Minimum u nbalanced cu rrent reduces
field pattern dis tortion .. which
concen trates your power for a stronger

MFJ's Innovative new D fffer en t jal-T
Tunerte uses a diffe ren tia l capacitor that
m akes tuning fool proof an d easier than
ever. It ends constant re-tunrng with
broadban d coverage a nd gives you
m inimum SWR a t only one setti ng.

The new MFJ -986 Is a rugged no
compromise 3 KW PEP Rolle r Indu ctor
antenna tu ner that covers 1.8 -30 MHz
continuously, inclu ding MARS and a ll the
W ARe 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-dlgU turns cou nter p lus a spi nner
knob gives you p recise inductance
control -- so you can quickly retu rn to
your favorite frequ ency .

You get a lighted Cross-Needle m ete r
that not only gives you SWR. forward
and reflected power at a glance .. but a lso
gives you a peak-reading fu nction! A
new dire ctional cou pler gives you even
m ore accurate read ings over a wider
freq uency range.

You get a a-postuon ceramic an tenna
switch that lets you selec t two coax unes
and/or random wires (dJrect o r through
tuner ). balanced line a nd external
dum my load.

A new current balu n for balanced
lines mini m izes feedline radiation that
causes field pa tte rn dis tor tion , TVr and
RF In your shack, Ceramic feedthru
insu la tors for balanced lines withs tand
high voltages a nd tem peratures.

New Antenna Tuner Te chnology
MFJ brings you three Innovations in
a ntenna tun er technology: a new
D(fferentia l.T lm circuit si m plifies tu n ing:
a new dIrectional couple r gives you more
accurate SWR, forward a nd reflected
powe r readings: an d a new cur rent balun
reduces feedllne radlatJon .

Differential-T Tunertm:
A New Twist on a Proven Technology

By replacing the two variable
capacitors with a s ingle d (ffere n lial
cap acitor you get a wide range
T-network tuner with only two
controls .. the d ifferentia l capacitor and
a roller Inductor.

That'. h ow you get the new MFJ
Dlffe ren tlal-T T u nerrm tha t m akes tuni ng
easie r than ever, g ives you m ini m u m
SWR at only one se tu ng and has a MFJ ENTERPRISES, INC.
broadband response tha t ends constant Box 494, Miss . State, MS 39762
re-t u ntng. You' ll spend you r tim e QSOing 60 1·323·5869 T elex: 53-4590 MFJ STKV

MFJ . • • making quality affordable



Number 1 on your FeedbllckCllrd

Welcome, Newcomers!

GLOSSARY
Auenuation-Dampening, reduction.

Band-A group of frequencies.

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

Electromagnetic wave spectrum-This represents the entire range of frequencies or
wavelengths of electromagnetic energy. Radio waves typically range from 20,000
cycles/second to 300,000 million cyciesrseccnd. The microwave portion of the spec
trum is typically set at 1.000-300,000 cycles/second.

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

Gain-Describes the increase of voltage, current, or power. Gain is a ratio. A given
trensmrtunq antenna's gain. for example, is the strength of its radiated signals com
pared to the strength of the radiated signals of a reference antenna. Gain is usually
represented in logarithmic units called decibels (dB).

Ham-Short for amateur radio operator.

MHz-Abbreviation for megahertz. This stands for " mill ions of cycles per second."

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

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

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

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

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

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

What 's "Hot" About Microwaves

Microwaves first awed us (and made some
of us very suspicious) with the ir 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 profit
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
downllnked from, sate llites orbiti ng the
equator.

Do the same waves both cook and carry
com munications?-most certainty! Further
more, microwaves are part of the erectrcmaq
netic wave spectrum, which contains waves
of immensely varying properties, such as X
rays , ultraviolet ligh t, 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 cont ributio n to comm unications 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 du ring
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 expensi ve) co mponents could cleanly
generate such high frequencies.
• High attenuation . Microwave energy is
much more absorbed by organic matter than
waves of lower frequencies. Even moisture
greatly absorbs microwave energy at certain
f requencies in the higher end of the mi
crowave subspect rum. 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
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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 signal s, and
reduce the attenuation problem, since these
signals do not encounter trees, mountains,
and other enerqy-absorbinq obstacle s 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-

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,
whic h 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!m

de NS1B

I 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
Po/dhu, Cornwall.

1 The 3 cm (10-10.500 6Hz) band is 500 MHz
wide. Allthe amateurbandsbe/ow3 cmto 160
meters total up to less than 510 MHz of
bandspace.



13 Alinco 2 4T 144/440 MHz FM Transceiver
Don 't just ta ke th is re v ie we r ' s word fo r it- c heck o ut this litt le ge m! WA60HX

27 SSB Electronics LT·33S
Use this , or , ", ,., KT28

30 W2DRZ 902 MHz Linear Transverter Module and Sequencer
this , 10 get o n this underuscd band with a 2-meter r ig . , , , , KT 2 B

44 Down East Microwave Model 2345LY
Unusual antenna with g reat gain o n 1.2 G Hz. , KT2B

58 Matron AK·I0
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get stuff in and out of Ihe indoor
flea market.

The exhibits committee appar
ently gave so many booths to local
club groups and ncn-nam ex
hibitors lhat lhey ran out of com
mercial ham equipment exhibi t
space. This limited the dealers
and manufacturers exhibits to a
pitiful few.

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

I missed the 1987 Hamtestivat (I
was visiti ng the USSR), but I was
there for 1986 and it was very
poorly attended. II was a bit bett er
this year , but the hams from Geor
gia, Alabama and other nearby
stales were staying away by the
thousands.

The few dealers who exhibited
said their sales went well, with just
about everything moving. Unlike
1986and 1967, the few hams who
did come broughl mon ey 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 pu lling down their
booths two or three hours before
the srow's official closing time.

As a known loader , I wa s
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 I
got trapped at the 73 booth by a
long-winded ham filling me in in
depth on his station equipment,
so I missed the dessert-all gone
by the time I got there!

Continued onpage 90

Of course there are practical
RDF applications such as finding
unidentif ied 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 lhat.

II we can make fox hunting as
popular here as it is in Europe and
Asia , we may eventuany 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 mighl be able 10
give Dayton a run. II hasn't hap
pened. It was going pretty well
when Cnaz Cone W4GKF was at
the stic k, building steam.

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

a SL OF THE MONTH

To enter your QSL, mail it in an envelope to 73, WGE Center. 70 ate.
202 N., Peterborough NH 03458, Attn : aSL of the Monlh. Winners
receive a one-year subscription (or extension) to 73. Entries not in
envecces cannot be accepted.
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Ham Fun
If we're going 10 kick-slart ham

radio we're going 10 have 10 pul
more fun into it-particularly for
the kids . One easy way is 10 gel
our clubs going aga in with hidden
transmitter hunts.

Since this is virtually a lost art in
America , we'll be slarting a
column on fox hunting in Novem
ber. I hope we'll be able to build
en thusiasm for the European
style of fox hunting-mostly done
on toot instead of driving around
in cars. This is better geared to
getting youngsters into action .
The exercise will be good lor you
Old duffers too. Work off some of
mat peuncn.

The column will be wrillen by
Joe Moell K00 V, who co-au thored
the book, "Transmitter Hunting:
Rad io Direction Finding Simpli
fied ," the RDFer's bible.

Meanwhile, l'tI be look ing for ar.
notes from you on hiding transmit
ters, building miniature transmit
ters to hide, designing and building
hand-held direction-finding anten
nas, and building small OF receiv
ers. Don't let me down on this.



ACTUAL SIZE FRONT PANEL

e!

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

• Dual antenna ports.
• TM-621A has auto offset.
• Full duplex operation.
• CTCSS encode /decode selectable

from front panel or UP/OWN keys on
microphone. (Encode built-In , opt ional
TSU-6 needed for decode.)

• Each function key has a unique tone
for positive feedback.

• Illuminated front panel controls
and keys.

.16 key DTMF mic. included.
• Handset/remote control option

(RC-l0).
• Frequency (dial) lock.
• Supplied accessories : 16-key DTMF

hand mic.. mounting bracket. DC cable,

Comple re serviCe manuals are available fOI all Kenwood
neoscewers and mOSI accessories. soecscoicos. features.
and prices are subieci 10 change WJlho !!1nonce or obligallon

KENWOOD
TM-721A SllOWn wilh optional RC-JO

.30 multi-function memory channels.
14 memory channels and one call .
channel for each band store frequency,
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
for "odd splits:'

• 45 Watts on 2 m, 35 watts on 70 em.
25 watts on 1-1/4 m . Approx. 5 watts
low power.

• Automatic Band Change (A.B.C.)
Automat ically changes between main
and sub-band when a signal is present.

• Dual watch function allows VHF and
UHF receive simultaneously.

• Programmable memory and band
scanning, with memory channel
lock-out and priority watch function.

• Balance control and
separate squelch
controls for each
band.

mobile speaker - PG-2N DC cable - PG -3B
DC line noise filtel - MC-60A, MC-BO,
MC-B5 Base station rrucs.- MA-4000 Dual
band 2 m/70 em mobile antenna (mount not
supplied) - MB~11 Mobile bracket - MC-43S
UP/OWN hand mic. - MC-48B ts-kev DTMF
hand rnic.

TM-621A/721A
144 /220 and 144/450 MHz
FM Dual Banders
Once again, Kenwood brings you
another Dual Bander First! The
TM·621A is the first 1441220 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 multi-color dual
digital LCD displays, programmable
scanning, and more!

• Extended receiver range (138.000
173.995 MHz) on 2 rn: 70 em coverage
is 438.000-449.995 MHz; 1-114 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
required.)

• Separate frequency display for
"main" and "sub-band:'

• Call channel function. A special
memory channel for each band stores
frequency, offset, and sub-tone of your
favorite channel. Simply press the CALL
key, and your favorite channel is selected !

Optional Accessories:
- RC-10 Mu lti-function handset/remote
con troller - PS-430 Power supply - TSU-6
CTCSS decode unit - SW-l00B Compact
SWR/powerlvolt me ter . SW-200B Deluxe
SWR/power meter - SWT-1 2m antenna
tuner - SWT-2 70 em antenna tuner . SP-40
Compact mobi le speaker - SP-50B Deluxe



• Complete all band, all mode
transceive r with general
coverage receiver, Receiver
covers 150 kHz-30 MHz. All
modes built-in : AM,FM,Cw. FSK,
LSB, USB,

• Superb, human engineered
front panel layout for the
Dx-mlnded or contesting
ham, Large fluorescent tube
main display with dimmer; direct
keyboard input of frequency;
flywheel type main tuning knob
with optical encoder mechanism
all combine to make the TS-940S
a JOYto operate,

• One·touch frequency check
(T-F SET) during split
operations,

• Unique LCD sub display indi
cates VFO, graphic indication
of VBT and sse Slope tuning ,
and time.

• Simple one step mode chang ·
ing with CWannouncement.

• Other vital operating func·
trcns. Selectable semi or full
break-in CW (OSK), RIT/XIT. al l
mode squelch, RFaltenuatcr, fi lter
select swifch,selectable AGe,
CW variable pilch control, speech
processor,and RF power output
control, programmable band
scan or 40 channel memory scan.

3) SSBSlope Tun ing.Operating in theLSB and
USB mo des, this f ro nt panel con trol allows
indepe ncent. continuous IyvariabIeadiust
ment otthe highor lowtreque ncy slopes otthe
IF passband. The LCD sub display illustrates
the filtering position

4} IF Notch filt er. The tunable notch hlt er
sha rply attenuates interfering signals by as
muchas 40 dB,Asshown here, theinterfering
signal is reduced, while the desired sig nal
remains uaattectee The nutch filter works in
all mo des except FM

1"I_ing . ,gnool i. ,n m. """le,
Of t~e _"0<I"9n.1

4 . l"lerte""9 ..gn.'
Notc~ r,"e' leWI

HI-Cut t o-cot
SLOPE t- ~ ~ jSLOPE

TUNE--- r·-~.\ TUNE
l'I1~ : , o.w«I
.... 61 ~ .... ..-\ (SS : , ISSB)

>~~' , 1,,1_'1

/ / " . ..-
/ , ',/" ,, (cW)./L ./L r ~\.'*'_>.-. . _

SSB SLOPE TUNE

••, '

3.CW VBT
t- ~ I'" -j Dea,,0<1
,--- - -- -" 'g".I.
, : rcwr

/ ln1en. 'ng
. ign'"

(SSB)
In_ . 'ng ;
"gn.1 '-.-,'

(CW) .",

1.

AF .ign.l .p"",*um

AF tune operation
e T ~e AF TUNE IunClIOn 'educes

,nlede<ing Signals arn:l "'Me no"e
eTnlS tcocucn s~ould only tie uSed
. dut<ng ope'ai ion 'n Ine CW mOde

2.

ew VBT

I) CWVariable Bandwidth Tuning Va ry the
passbanewidlh continuously in theCW, FSK,
and AM modes. without affecting the center
rrequencv This effec t ive ly min imize s QR M
from nealby SSB and CWsignals

2) AFTune.Enabled with thepush of abut1 on.
this CW .ntesterence lighter inserts a tun
ab!B. three pete act iVBruterbetween the SSBI
CW demodulator and theaudio amplifier Ou r
109 CW OSOs, this contror can be used to
reduce inter tering signals and noise, and
peaksaudio frequency responseforoptimum
CW performance

TS-940S
Competition class
HF transceiver
TS-940S-the standard of
performance by which all
other transceivers are judged.
Pushing the state-of-the-art
in HF tran sceiver design and
construction, no one has been
able to match the T$-9405 in
performance, value and reli 
ability.The product reviews
glow with super lat ives, and
the field-proven performance
shows that the TS·940S is
" The Number One Rated HF
Tran sceiver!"
-100% duty cycle transmitter.

Kenwood specifies transmit duly
cyc le time. The T$-940$ is guar
anteed to operate at full power
output for periods exceeding
one hour. (14 .250 MHz, Cw. 110
watts.) Perfect for RTTY,SSTV,
and other long-duration modes

• First with a full one-year
l imited warranty.

• Extremely stab le phase lock 
ed loop (PLL) VFO. Reference
frequency accuracy is measured
in parts per million!

Optional accessories : crystal oscillator . MC-43S UPIDOWN hand
• AT-940 full range (160-10m) automatic rruc.• MC-60A, MC-80, MC-85 deluxe base
antenna tuner . SP-940 external speaker station mics.• PC-1A phone patch . TL-922A
with audio filtering . YG-455C-l (500 Hz), linearamp lifier . SM-220 station monitor
YG-455CN-l (250 Hz),YK-88C-l (500 Hz) CW • BS-8 pan display ' SW-200A and SW2000
filters; YK-88A-1(6 kHz) AM filter . VS-l voice SWRand power meters . IF-232C/IF-lOB
syntneszer s SO-1temperature compensated computer otertace.
Compl(' le serVice m,muals are available for all Kenwood neosce.ve-s and mOSI aceeSSQlres
SpeCII'CalJons , reenses.and prrces are subtecr 10 change wirhournOliee or oblrg,uion

KENWOOD
KENWOOD U.S.A CORPORATION
2201E. Dominguez sr ,Long Beach,CA 90810
PO. Box 22745, long Beach. CA 90801-574 5
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EDITED BY BRYAN HASTINGS NStB

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
serv ices not possible with copper wiring.

Do you realize that your (modern) HT
may contain a miniature bomb? lithium
cells, used to maintain memory contents
even when external powe r 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 reo
paired when the lithium battery's blocking
diode failed . The resulting explosion injured
five people who required hospital treatment
for fume inhalation.

Big Thanks

NIAC

Lithium Cell
Warning

Wayne Green W2NSD/1 has sent a letter
to members of the amateur radio industry
concerning the need for form ing a Nation
allndustrlal 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
" auste rity 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 inven ting 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 Wash ington 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 .

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

More Able Cable
=

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.

If the FCC has its way, you may get cable
televis ion deli vered 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

Japan Ham News

USSR
Packet Radio?

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

You can also contact the AMRAD eBBS 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.

On 28 June at 0324Z, Bill Slack NX2P
worked UA3CR via packet radio on 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 tor
the Canada/USSA 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
USSA. This has apparently changed!

Packeteers who hear UA3CA 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 An
until you can decode the response .

Write On!

Joe Ham

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', try to write about
what they build , mostly oul of pen fright, but
the plain fact is anyone can write.Ask for our
writer's guidelines to see how easy il 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 lop dollar for your piece.

How about an intriguing piece of ham
gear on which you can', find a write-up any
where? Perhaps you could be the !irstto 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
brlnq'em out for hamdom to read!

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 aU US licensed
ham radio operators as of year end 1987,
he determined the average age of US hams:
50 years.

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 cutover
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
miller and recei ver 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 poss i
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
lor ham radio shou ld contact the Amateur
Radio Hesearch and Development Corpora-

Spread Spectrum
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Packets Full of Pixels
Packet Scan Amateur Television

by Robert G. Pratt WDBAQX

•

My many hobbies include amateur
radio. co mputers. and video. I

recently discovered a way 10 combine
all three into a fun -filled ....uper hob
by" that results in vcry -sto ..... -scan
televi sion image s sent across town or
around the world via packet radio.

Packet radio can he used for almost
every type of communication . from
s imple messages and QSOs.IO sending
computer programs and data files .
Once a computer file exists . it is s im
ple to transfer its co ntents to another
station over a packet radio connection.

My first e xpe riments in what I ca ll
" Packet Scan Telev ision" (PST V)
look place in early May 19K8, shortly
after an exciting trip 10 the Dayton
HamVcntion. One of the th ings thai
attracted my attention while nosing
around Hara Arcna in Dayton early
that Saturday morn ing . was a d isplay
hy Kinney Sort warc.' They developed
a computer program and a small video
digitizer circuit that could he plugged
into the user port of a Commodore 64
computer . l

T heir system i .~ designed In take a
video signal from a camera or VC R, and
convert it into a digitized bit patte rn that the
computer can display on its scree n and store
in a disk fi le. The electronic circuit is a syn
chronized video sampler which operates un
dcr control of the computer. Eac h horizo ntal
line ofthe incomi ng video signal is sampled at
a ce rta in po int and a pixel (picture element) is
collected and d igit ized . When each line of the
incoming pic ture has been sampled at the
same point , a column ofdigitized video mfor
mation has been obtained . This is stored in
the computer's memory .

The timing is advanced , then a new co lum n
is sampled sl ightly to the right of rhc previou s
column. When addcd ru the co r upurers mem
ory _a new, wider column of video informa
tion is created. When the entire width of the
incoming pictu re has been sampled , the com
puter contains an 8K byte file which fully
describes the pictu re in digital formal.

To get you started on this project, Kinney
Software offers an etched circuit board . full
documentation , and the so ftware to perform
these amazing video mcks. The sale price at
Dayton was a paltry S35 , and I cou ldn' t resi st
what look ed like a bargain . As it turns out ,

10 73 Amaleur Radio . Oclober, 1988

Photo A. KillII('}' l'ich'l! (fiXili:iIlX circuit,

my pu rchase of thei r Video Digitizer was a
good investme nt.

O n my return home. an ex tra S20 at Rad io
Shack provided all the necessary electronic
parts. For those less incl ined 10 go shopping ,
or those who have only a meager spare parts
box in the basement, parts kit KVO #0 1 can
by purchased fro m Midwest Surplus Ek'C
tronics. PO Bo x 607 , Fairborn , Ohio 45 324 .
The price is $19 .95 plus $2 .00 shipping and
handling .

The Kinne)' Circu it

Th is circuit consists of fou r unegratcd cir
cuits. four transistors. several ca pac itors, a
handful of res istors . five pols , and a couple of
connectors (sec Photo A). It took longer to
buy the pa rts than to install them , In a couple
of short evenings , it was all together and
ready for the smu ke test.

One of the nice things about thi s tinlc gem
of a circuit is Ihat it act ually worked when I
first turned it on . There was no trou bleshoot
ing, weeping , or gnashi ng of teeth . Well. I
haw simplified it a bit to spare you so me of
the details. I DID have 10 adj ust the pols. It
took about five minutes and was done " by

guess and by gosh . " with a litt le help
from the Kinney instruction sheet.

Is T hat Me?

I had set up my video camera in
anticipation of the circuit .... orking , bul
....hen the screen initially spra ng to life
under control of the software . there
was noth ing but a big white square . I
studied it carefully . wonderi ng what to
do.

I cranked the brightness pot on the
circuit board dow n to I'i scale . and a
black and white scene appeared. show
ing equipment on shelves and the rear
vie w of a fellow hunch ing over a com
puter keyboard . It must be some image
they put on the demonstration disk, I
thought. although the sce ne look ed
vaguely fam iliar. I leaned back to rc
cons ider.

A few seconds later. the fellow on
my screen was now also lean ing hack
in his chair. I'm not always quick 10
grasp a new conce pt. but whe n this one
finally sunk in , I let out a shout that the
neighbors arc st ill tal king about. From
that great begi nning . everything has

con tinued to go well.
The circuit and software capture a new

pictu re from your camera or VCR over a
period of about th ree seconds. Eac h sample is
d igitized by the computer and stored in a
bit-map memory . The software (Photo B)
allows you to select the gray sca le from 2
(blac k and white) to 8 (s ix shades of gray
between black and while) . You can "pseudo
co lor" the images by subsutunng othe r col
ors for the gray shadcs. You can also co m
mand the computer to save the pictures (black
and while only) to the d isk and rec all them for
later viewing .

The on -SC"R'Cn me nu (Photo C) also Pre
vidcs for picture sto rage in forma ts compat 
ible with other graphics software . such as
Print Shop. Newsroom. Koa la. and Dood le .
This latter feature is a real bonus because it
allows you to print the captured pictures on a
conventional printer, or usc them in ncwslct
ter art icles . I' ve tried two of these already ancJ
fou nd that Print Shop does a nice job. New s
room pictu re 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
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when this first great experiment took place.
so he was Ot.11 able ro digitize an o riginal
picture from his camera. The Kinney d isk
co nta ins some demonst ration pictures , ho ..... 
ever, and he decided 10 take one of these ,
modify it using the Print Shop Screen Magic
program , and send the picture back to me so
we could clai m a two-way video e xcha nge.

A few minutes late r-my packet TNC sprang
to life with a connec t fro m WB RR NY and the
picture was on its way . While wait ing for the
t ransfe r to fi nish , I grabbed the mike on my
UHF rig and made the same mistake Gerry
had made earlier . " What will l see'?" I asked ,
" Yo u tel l me , " he sa id.

Wh en the transfe r was comple te, I saved
his file 10 disk, loaded the Kinney " Video"

The world ' s longest IWO minutes passed.
Ihcn the repeater bursr to life again. " Wow.
it 's your ham shack and YOU'fc omng right in
the middle of it!" he shou ted . The picture
(Photo Ej was not as c lea r as a regular televi
s ion image because o f the lower resolution o f
the digitiz ing process , but Ge rry was able to
describe some of the equipme nt in my shack.
and te ll that I had a .silly smi rk on my face .
Not had for our firsl sho t at ,. Packe t Scan
Telev ision. "

Gerry then loaded the Print Shop program
on his C-64 , entered the pic ture fi le I had just
transmitted to him , and print ed a copy of my
pic ture on paper. Although not qu itc as sharp
as the video d isplay , the paper a llows you 10
permanently save a hard copy (If the image
for decorating a wall o r us ing in a newsle tter.

Gerry had not yet bui lt the Kinney ci rcuit

Pllolo 8. KiIlJl !'Y S"ftll'/lrl' gray-sca t, setection
menu.

T he Inspiration

I was chuckling about my great success
with this project when anothe r idea hit me .
Since I can store the picture in an 8K d isk file,
why not transfe r the file over packet radio
to someone else so he can view the picture on
his screen, or commit it to poste r ity on his
printer?

Gerry Gomes (WB8RNY) lives about 25
miles south of me , has the same computer I
have. the same Kinney and Print Shop soft 
ware, and a grea t experimenter's me nta lity .
Gerry and I have whiled away many hou rs on
the Edison UH F repeate r while hunched over
our compute rs , desperately try ing to untangle
the mysteries of wayward electrons .

by using so me o f the commands in Print
Shop 's Screen Magic sect ion. I tried th is by
tak ing a picture of me in my ham shack,
facing the came ra thi s time to show my bet ter
s ide (Photo D ] , then adding my call letters to
the lower left comer . It worked fine, and
when saved to disk, produced a file that could
be read back into the Video Digitize r pro
gram for "slidc-showvrype displays.

I called Gerry on the repeate r. and he was
as intrigued as I was about try ing to send
my first picture file . It took seve ral minutes
to make the packet transfe r on 2 mete rs . then
I waited wh ile Ge rry loaded the Kinn ey
software .

" What will the picture show?" he wa nted
to know . " Not a fair question ," I said. The
rea l lest would be to sec ifhe could figu re out
what it was.

Phow C. Kinnev s.'ft" u rl' omcreen menu . This
provides ft,r piclurt' Slortll(t' in f ormars comfI<Jlihft'
...,Ih mht'r K'ilphics :wft"urt'.



The NEW Generation of T.T.& T. Hand Held Transceivers
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)

• Terr ific = Features and Benefits

• LCD with Switchable Backlighting

. 10 Memories

• BNC Antenna Connection

".."... - 16 Button DTMF Pad

• Easily Accessible Dip Swi tches For Encod ing
Sub Aud ible Tones

• Battery Save Draws 15mA For Extended
Battery Life

• .20uV Sensitivity

. 144.00 MHz to 147.995 MHz

• CAP and MARS Mod ifiable - Simplex only

• Standard Battery, EBP·9NAZ
Has DC/ DC Converter Built In

• Stores Standard Repeater Offsets In Mem ory

• Full Range of Accessories

. 220 MHz and 440 MHz To Follow Short ly

(Optional EBP-2NAZ Ni-Cd battery)
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Number 5 on your Fefllb8Ck c.rd

73 Review b.."Jennifer Roe n'A601lX

used channe ls you will want 10 be able 10 recall
quickly with one or two keystrokes (CALL 1,
or F, CALL 2). Memories 20 and 21 store low
er and upper scan limits , respect ively , Scan
ning in memory recall mode will iniliate step
ping th rough all 21 memories. The memories
store all programmed informal ion, including
offset, subaudible tone selection, and priorily
channel designation. (The 24T samples the
priority channel one second oul of every six
seconds.)

No options to buy here, either. The 24T
includes both a subaudible tone decoder and
encoder. The decoder funct ions as a - tcoe
squelcn ": thai is, the squelch will not break
until Ihe 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 bui ll-in duplexer. With a
single dual-band antenna, the rig can operate
in a crossband, full duplex mode. (Use 01two
antennas requires an exte rnal duplexer.]
l oading the sepa rate transmit and receive fre
quencies in the two VFOs and pressing F,
DUAL enables this mode. This is also handy
for programming non-standard ollsets not
viable with the OW function .

The Alinco NT's electret condenser me
sounds pretty darned good on transmit, and
its 2 watts of aud io power is more than ade
quate for noisy road conditions. The speaker
is on the bottom, suitable for most installa
tions. rncse nol satisfied with the rig's internat
speaker can always plug an 80 exte rnal
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 tne 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 surpri ses
li ke th ree-handed contro l combinat ions .
There are NO options to purchase lor full
fealured operation. Above all, the price is
fantaslic ,1iIJ
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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
we ight , and ease of installatio n. 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
lor action anywhere.

The rig 's 25 watts on both bands let it reach
out and touch just about any repealer worth
bringing up, and it gives plenty of margin for
lOng-distance Simplex operations. With a Bird
4381 power meter and a 500 load , I 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 speci fied 5 walls. 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 st raight
forward. Turn the power on with the ON/OFFI
VOLUME knob, adjust the squelch setti ng
with the concentric ring. and tune to the appro
priate frequ ency with the larger, main tuning
knob on the far left of the front panel. The
UP/DOWN tune buttons on the hand true 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 funct ions are selected by
first pressing the F bullon, then pressing the
ccrrect tunucn key.

For repeater operation, the +/- offset key
alternatively toggles between -, +, and sim
plex. Unusual offsets can be programmed
simply by hitti ng 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 hitti ng
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 recen. 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

Al inco Electronics Inc.
20705 South Western Ave., Su ite 104
Torrance, CA 90501
(213) 618-8616
Price: $637.95

Alinco 24T 1441440 MHz FM Transceiver
This little rig gets an A+

M ost hams shopping lor 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 lor a very rea son
able price.

This linle black beauty offers virtually every
leature an FMer could desire in a 2Yz pound
package. Besides two VFOs. 21 memories,
and 25 watts on both bands, the 24T boasts a
DTMF encoder, subaudible lone encoding
and decod ing . a buill-in ouptexer , pro
grammable oHset l requency, priority channel
designation, and scanning (140- 150/440
449.995 MHz). The 5 1/2 ~ 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,
ligh t green LCD and simple control layout do
not intimidate the new user, unlike so many
rigs these days. Every funct ion 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/oH. When turned on,
the beep rem inds 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 ret urn s the CPU to its facto ry-p ro
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 B-pin male mic con
nector, to which the microphone attaches.
Simi larly, 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 rnstaueucn
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 rad io installation
and removal time to just a few seconds. In ten
seconds or less the radio can be out of sight,



,

ATri
The

d:'P~' and Away ~~~o)J7tE~
d..p~ by Pete Putman KT28

L et's try something fun for a moment.
Grab a ruler , or a tape measure if ir's

handy . Got it? Pick up a pencil and d raw a
line 5 ~ long . Now use the rul er to divide it in
half, just over 217~ . Finally. divide thai line
in half to I ~ ~ .

You have j ust sketched the dimensions of a
quarter-wave antenna for me 13 ce ntimete r
band-2.3 GHz. which is 2300 MHz, or
2,300,000,000 Hz. (That's a LOT of Hertz!)
Pretty small . isn ' t it?

The thrust of th is introduction [0 the arna
leu r microwave bands is think small. On the
other hand . we ca n also th ink BIG while we
think small, and ) ' 11 show you what I mean as
we move on.

O verview

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 operato rs get up"and
ru nning . A conside rable number of hams
venture higher, to 6 meters , 2 mete rs , 1.25
mete rs , and even 70 centimeters. which is as
high as most of them will ever go.

But 10 think thatlife ends after 450 M Hz is
gross ly in e rror. The biggest chunk of spec"
trum allocated 10 the Amateur Radio Service
lies above 900 MHz, where one band alone
(23 cent imeters) is large r than the combined
bandwidth o f all allocations from 160 mete rs
through 220 MHz! That's a 10 1 of room 10

play with , and the room is la rgely empty most
o r thc lime .

For whatever reason , the bands above 900
MHz are underused by most amateurs. Could
it be ignorance? Reluctance to spend money?
Lill ie o r no understanding of propagation at
these frequencies? Probably a combinat ion of
a ll three! Well , grab your hats and come
aboard for a shon flight over the "Uncharted
Territories" as we unrave l some of the my s
teries of microwaves!

The 902 :o.UIz (33 Cent im eter) Band

Compared 10 its highe r-frequency cousi ns,
33 em is just coming into adolescence . Vet

it 's a "hoi " band of late, with a preponder
ance of schemat ics fo r preamps, conveners,
t ransverte rs , and amplifiers showing up in
numerous publications . The a llocation is ac
tua lly from 902 to 928 MHz, but fo r the
moment most activity is tak ing place near the
low end of the band , betwee n 902 and 904
MHz.

" .. . (23 centimeters)
is larger than the

combined bandwidth
of all allocations from
160 meters through

220 MHz! "

A hal f-wavelength at 33 em is roughly 6 %~

long, maki ng designs of high-gain antenna
arrays quite simple. Two popula r yag is a re
(I) Conventional half-wave eleme nt types
and (2) Full-wave loop des igns . As I men
tioncd earl ier , th inki ng " small" allows us to
think " big:' wh ich translates into mu lti
wavelength booms for higher fo rward gain
and fa irly narrow beamwidths .

S ince 33 cm lies just above the cellu lar
telephone freq uencies, much surp lus cellula r
equipment has been modified (or stripped for
parts ) and incorporated into amateur Malions.
Many semiconductors developed for cellula r
operation are easily obtained at a reasonable
price , and a number o f designs based on com
mercia l power modules have sprung up in
amateur m icrowave newsletters .

At the moment , there a re no ma nufacturers
in the USA or Japan with a line of amateur
transceivers fo r this band . There is a mobile
citizen's radio service in Japan wh ich uses
low-power FM equipment in the 900 MHz
range, and perhaps some of these units will
make their way across the Pacific . Current ly,

only SSB Electronics of West Germany,
and LMW Electronics of England , manufac
ture linear transverters fo r 33 em. Both mod
e ls accept all modes (except ATV ) and
run about 20 and 6 watt s output respect ive ly .
using a 144 MHz IF . For AT V bu ffs,
PC Electronics of Californ ia sells a 33 em
transmitte r with the capacity for audio sub
earne r.

Propagation at 902 MHz elosely re sembles
that found on the 23 cm band (1240- 1300
MHz). Radio waves at this frequency propa
gate line-of-s ight and are largely limi ted by
atmospher ic attenuat ion. Obstacles such as
densely fo liated trees, large build ings and
hilly terrain, can become formidable obsta
cles to the average 33 cm signal! The quantity
of precipitation in the a ir can also degrade
communications.

For the average home stat ion running 5- 10
watts to a single loop/dipole yagi, communi
cations from 25 to 50 miles can eas ily be
reached with smooth te rrain . The fun begins
when atmospheric cond it ions form tempera
ture inve rsions, laye rs of coole r a ir trapped
between laye rs of wa rmer air . This phe
nomenon creates something apprc ximaung a
" duel" (such as thai in a ir condiricmng) . and
33 em signals entering the duct may come
from hundreds o f miles away.

Such paths have occurred from the cent ra l
stales to the northeast. ac ross the Gulf of
Mexico . a long the Atlant ic coast. and even
from Hawaii to southern California . While
the path from Hawaii to Los Angeles has been
worked on all bands from 144 through 1296
via trope . il remains to be done on 33 em . As
of this writing (7 / 10/88), the record for a 902
Mj-lzcontact is 623 miles . between Texas and
Florida.

The 1240-1300 M Hz (23 C ent imele r) Band

Of all the bands above 900 MHz, 23 em is
probably the most accessible at present . It ' s a
worldwide allocation (unli ke 33 em), and
ma ny tra nsverters. tra nsce ivers , ante nnas ,
preamps, and amplifiers are available for it.
For those incl ined to homebrew , circuits
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FOUNTA IN 01 YOUTH
101" NiCad BATTERIES

• Automati cally erases memory
and rapid ly charges NiCad
batteries up to 15 Volts.

• A llows batteries a long li fe
w ith maximum capacity.

• Helps resto re a t ired battery.
• Full 2 year warranty.
• Cost effec tive. saves money.
• Ponce de Leo n never had it

so good.

l3eontro' Product. Unllmtcad.lno.

5 Somerset Dr " Coatesville . PA 19320
1215)383--6395
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""" GET YOUR BEARINGS STRAIG=H~T~2

~

A t I",t ' A mdp dedicated to the radio a ma teur . Announcing the Azimuth·Equidistant wall map from
n the G.e"t Circle M"p Co.

An dzim uth m"p provides information about he"ding and range to any pillce on Ear1h . No longer will
you have 10quess at ..... hich way to " im your beam entenne fOf that rare OX.

Each map i.. specieuy d'd"'" with your ,ldlion (I' the e xact cemer. The rest of the world is spread out
arOtJnd you To use the map. simply lind the t"rget stanon a nd reed the compess he<ldlng from the border
of the map. To Imd the range. cOtJnt the number of rings from the center. Eech rirog is spaced 1000 mile5
apolrt. Voila! You now know the true headirog al'ld r<lroge to the t"rget steuon.

The rnaps. are custom drawn with computer oIlCC\JroKY for your Ioc"tion <ll'ld ere person"llled wllh your
st"tion's cea sign <lt the lower right . E..Kh moJp me<lSUIt'!> 35"~2r . is brightly colored. <lod is pnnted on
high quality poster slock moJking it suit able lor Ir"ming.

To order. sel'ld $39 check or money order end your sl<ltion's c,,11 s.ign " I'ld location (II you he in a large
cit y. sla te which~ of town) to; If fr . rm. If

\) I- : J~~ ,rc l: I! JJ4p~ O.

P.O . Box 691 40 1 • San Antonio. TX 78269

CtRCLE 346 ON IIUOER SERVICE CARD

R9100 SUPER ROTATOR
The Advanced Radio Devices (ARD) R9 100 is the heavy duty antenna rot a tor designed (o r t he big gun with antenn a loads to one
ton . All components are designed and seleet ed for durabili ty and long life , a quality often over look ed .

The control system provides both analog and digital readout of di rection to with in ±1 degree. P rovision. for external computer con trol
which allow. rotor positionin g by the mere keyboard entry of a t a rge t co unt ry's prefi x . Soft ware i. provided fo r use with most
popular ecrnputere .

Th i. qu ality roto r is t he most capable and powerful unit designed for the amateur market today. You can pay more and get less.

Wri te for complete . pecs and
installation info rm at ion

by EEB

SPECIFICATIONS
Rotating torque: 10,000 inch lbe.
Brak ing torque: 24,000 inch lb•.
Vertical load: 2000 lb..
MlUt .i~ea : 2.0 to 3.5 inch 0 .0 .
Motor: 1/3 HP
Rot at ion speed: 1 RPM
Weight : 230 lbe.
S i~e : 14 .9x25xI 5.1 inehee (wlh)

Ii]
•

Distributed ExclusivelI••

-----_.

•

\

O d 800 368 3270 Local & tech infor ers: - - 703 -938-33 50

EEB Electronic Equipment Bank
51 6S Mill S1. NE, Vienna, VA 221 80

(j u. t minutes (rom Wuhington , DC)
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abo und to help the ham get up and runn ing in
a hurry .

23 em has been in the a lloca tion tables for
quite a while. and a detai led band plan exists
supporti ng a variety o f modes. includ ing
packet. SSB/CW. ATV . and satel lite opera
t ion. A half-wavelength at 23 em is about
4 lh " . making the design o f high-ga in yagis
qui te easy . Many 23 ern designs have been
scaled down to 33 ern with excellent results .
and solid-state amplifie r designs for 23 cm
have also been used this way .

23 cm is also part o f the Enhanced Novice
allocation . and this . coupled ..... ith the popu
larity o f the band overseas. has led to a major
comnutmcrnby the la rge ma nufacture rs to 23
ern transceivers. Ken wood . ICOM . and Yac
su all ma nufacture FM handhclds and mobile
radios for 23 em. while ICO M and Yacsu also
make mult i-mode base station transce ivers.
On the trunsvertcr s ide. SSB. LMW . and
Microwave Modules all mak e high -perform
ance equipment . SSB and Down East Mi
cro wave sel l a full lin e of so l id-s ta te
"bricks" (ampli fie rs). Antennas arc avail
ab le f r om KLM . T o nn a . L ar s e n.
J- Beam. and Down East. PC Electronics a lso
makes a nice 23 cm ATV un it .

M oo nbounce (E M E) opera t ion is quite
popu lar on 23 ern. partly because a high-ga in
array of yagis (or even a dish) doesn't take up
much room . Many weak-signal opera tors
around 12% MHz arc ru nning some truly
monster a rrays. How abo....t fou r 55-clemem
yag is on an Hctramc? (Imagine ru nning 220
elements on 2 mc tcrs!) Propagation is " c ry
s imil ar to 33 em, with everyday communica
t ions possible over a 25-50 m ile path on
smooth ter ra in.

Tropo sphe ric enhance me nt can prod uce
spec tacular results on 23 ern . During the Ju ne
19 88 VHF Contest , daytim e SSR ICW
contacts from the easte rn shore of Virginia to
New York City. Long Is land . and South
Je rsey . produced signal leve ls in the .S-1
III S-3 range . However. at about 9 PM . the
same signals we re literally 60 dB over S-9
due In tropospheric enhancement. The rea
son'? The ocean cools off faster at nig ht than
the shore a reas. and tropo " ducts " we re
formed .

From late summer through la te fall . t ropo
enhancement can o ften occu r many miles
inland . A tre mend ou s ope ni ng in la te
November 19K6 resulted in hundred s nf 12%
contacts between stat ions in New York .
Pen nsylvania . and Ohio . and sta t ions in
Texas. Oklahoma . and Kansas . In many
cases. both sides we re runn ing under 10 waul'
output 10 modest antennas ..... testimony to
the pow er of a t ropo opening!

T h" 2300-2450 MHz
(B Ce ntimeter} Band

13 em has been coming into its own lately .
with a genera l upswing of interest along
the East Coast, centra l Midwest . and South
e rn Ca lifo rnia. A half-wavelength at 13 em is
j us t 2 .5 " . making rhc construc t io n of a
conventional dipole-clement yagi so me what
di fficult . Here is a band in which d ish an
tennas start to look more attract ive . hut the '
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ever-present loop yagls a rc quite practical
as well .

All modes a re perm itted on 13 cm. but the
mo st popular a rc SSB and CW weak-signal
work . 13 cm is also u10Cd fo r remote FM links
and control lines in a reas w here high moun
tains offe r l ine-of-sight paths 10 urban areas .
and telephone lines would be impractical.
Satell ite operation is now available with the
add it ion of a 13 Col downli nk from Phase 3C.
us ing a beacon at 2400.325 MHz and a Mode
"S" uplink/dow nli nk from 435 .600 to
2400.700 MHz .

13 COl tends to be an experimenter ' s band
due to the lack of comme rcially-manufac
tured amateur equipme nt. Only two compa
nies mak e transvcrtcrs for this band- aga in.
SSB Electroni cs and LMW Elec tronics .
Anothe r s tu m bl ing block fo r potentia l
bui lders is the lack of linea r solid -state
devices for power levels over I watt. Most
designs adapted from commercial or military
devices rely on ze-vott supplies and ground
ed-base bipolar transtsrcrs. As such. they run
Class Conly . but th is is not a problem when
operating CW .

The limitations o f low power are mo re than
made up by la rger antenna arrays. such as 4 to
10 foot dishes lIT mu ltiple-bay loop yagis. A
fly in the ointment is the considerable losses
incu rred in conventional transmis...ion lines at
this freq uency . as the dielectric tends to ab
sorb RF energy . Mosr senoos 13 em opera
lOTS use }i," hardlinc . and even it has moder
ate losses at this freq uency.

Despite the drawbacks. propagation at
2300 MHz can be extensive . A modest station
runni ng 1- 2 w arts 10 a 20 dB ante nna
should be able ttl work about a 10 to 15 mile
rad ius from the home statio n. Longer paths
can be worked during periods of enhance
me nt . and II well -equ ipped station running 50
10 100 walls to a 20-23 d B array might be able
to work over 200-300 miles if condit ions
arc right.

Precipitation poses a major hurdle. as large
raindrops or snow fl akes tend to reflect or
refract the signa l away from its intended re
c ipient. Indeed. many 13 cm operators work
each other along partially-obstructed paths.
taking adv antage o f consistent refraction by
nearby hills o r buildings . Stations have even
worked via " ai rplane scalier" where the s ig
nal ... have used a 747 pa...sing overhead as a
re flecto r. This technique has also been tr ied
on 23 em.

The 3300-3500 :\lIh (9 em),
5650-5925 :\lIIl (6 em),
a nd 10000-10500 ~lIh (3 em) Rands

Here is some tru ly uncharted territory .
Talk about available spec trum space! The
3 cm blind alone is bigger tha n ALL amateur
allocat ions through 13 Col . These a re tru ly
the "millimeter-wave" bands. with a full
wavelength at 1O.0(Kl MH l (or 10 GHz) mea
suringjust ove r I inch. As might be expected .
construction of convent ional yagis would be
all but impossible here. so waveguide and
feedhorns are the preferred method of trans
mi ssion . e ither directly or 10 illumina te
a dish .

Virtually a nythi ng can se nd a signa l
from the se bands astray : A bird fly ing in front
of a di sh , tall buildings . vehicles. dense
rainclouds or fo liage . These a rc literally
" line-of-s ight" frequencies . Power genera 
t ion at these frequencies is not an easy
tas k . Most stat ions are typ ically running
under I watt . often at less than one- tenth of
I watt.

Two modes predominate here: Widcband
FM . employing Gunnplexers or simila r Gunn
diode oscillators. and narrowband CW/SSB.
using transmit/ receive converte rs with inter
mc-diate frequencies at 144 MHl. Virtually
a ll of the equipment used on 9 Col and 5 em
is horncbrcwcd , wh ile there are at least
two commerc ial unit s on 3 em. the SSB Elec
tronics Microline Transvcrtc r, with about
100 mw output. and the previou sly-men
tioned Gunnplcxcrs , with 10 10 20 mW
output.

Signals can also be enhanced by trope
spheric effects (although to a far lesser degree
than on 903 and 12%). The record for a
2-way 10 G Hz path was set from the coast of
Spain 10 an island in the Mediterranean Sea
a path enti rely over water. In this case. the
ductin g wa s used as an e xtended waveguide
to gel more mileage out ofthc milli watt ... ignal
levels .

Summary

The frequencies from 900- 10000 MHz
represent a vast resou rce that lies largely un
tapped by all hut a small percentage of ama
teurs. yet nowhere e1 lOC in the spectrum do we
have the space to run virtua lly all modes with
link or no QRM. and min imal interference
from inclement weather. Although high pow
er levels a re harder to obta in. higher gai n
antennas more than compensate.

This "trip" has been by no means conclu
s ive ! I have pu rposefully neglected the bands
above 10 G Hz due to the limited scope of this
a rt icle. If you arc stimulated to try operation
on one or more of these bands. I suggest you
obtain copies of the follow ing publications:
(I ) nit, ARRL Handbook , 1988 Edit ion. (2)
The VHF/UHF Manual . by G .R . Jessop. (3)
The Proceedings of the 1987 Central Stutes
VHF Societv Conference. (4) The Proceed 
ings of Microwa ve Update '87 . and (5) Pro
ceedings olthe Mid-Atlantic VHF/UHF Con
fermer , All are available from the ARRL
Publ ications Dept .

You may wish a lso to subscribe to any of
the numerous regional newsletters that detail
UH F and microwave operat ion. Three good
cho ices would be the Midwen VHF Report ,
published by Roger Cox Wm)DGF. 345 1
Dudl ey St. Lincoln NE 68503; VHF/UHF
and Abo!'e . publi shed by Ru sty Lande ...
KA0HPK . PO Box 126. 51. Mary of the
Wood s. IN 47876 ; and Feedpoint, published
hy the North Texas Micro wave Society. c/o
Wes Atch inson WA5TK U. Rl. 4. Box 565 ,
Sanger T X 76266. Another ncwslet ter ,
whi ch has some excellent circuit ideas from
time 10 time . is Cheese Bhs , published by
Ihe Mt. Airy VHF Radio Club. c/o Harry
Stein W3CL. 2087 Parkdale Ave . Glens ide
PA 19038. fJJ

•



WO'
,m oo,_...
••,,' ..
"' ..
-,
,~ .

'''"', .
" ..•••moo
~.

~.
~.
~.,..
~.,'...
~._.
." ..

""'" ., 00
,," 00

'" 00----

..... -",,,, .. .,."

'O'
,~.

" ...._.
"....
~ ..••_....
••••
~.

••••••••_.
~.

WE NOW
HAVE

•ALL PRICES SU8JECTTO CHANGE

S",... H' ""-'"' "an",~_
t1F ••"",~...

'''''''''''' H' "•...-..""""'"" ....,"'"" ,"'....-."'"'"
WES'OC' , 'V" UN< 01' lE. tEC ACC>SSO'''es· """ v. 'OA
'''''''''''''''" ()Ott"" _ TIONS. ANO00" O<SCOONT ...."" . '"

CIRCLE 16 2 ON READER SERVICE CARD

w, SlOC_' COIoI"'-HH.... '" VA, .... ACC","""""
CAlC u s ' '''' '''''''''''''-'0''. A£COIoI'"""AT.".. ''''' OVA 'ow P"OC'S'"",,,_....

. E.wOOD US, 0""51
' ''''''''''' .... .2Il_T.... ... .. " ...__·.,_ _ ._......OCSIOCL_'_
1W~ ' 00 _ _....... ., ..,...,." . "", -..._- ..
'~'6' 2>0__"., ..
T.... ' 6 ' "" __>l.' no ..
''''''Ol HEW W,.. " ,,'H1HO" lOD om" ,.... ,... ..
T"'""," .....""'_... . _.TIII ..... , .. ..

,"-",.., ""' '''' ".''.....''''''-~.. ,"' .. """
'"." ,..~ "",,,,, ,0_- ""'"' "" ..'H"''''' ."" '0_ .. m .. "" ..' ...22'. '''' _''w,(l'M' "", " ..
''''",'A ""' ''''''''' ''' ' '' , ..
"""'>'A :lOw'- "'" wIOT"" "'" , .. "",.." " "", .. """,.- ..
'$."" - "••~ .. _ ",,,. ' _ ..
' $-0,,' _ ".""m.. ..- ~'''' T 11'....

"" •• TO'-'-' TT! IN...O W. , ·US> ' . E ~EHWOOD Tw ,NS · "' /0'"
.... SlOC'" CO" P''''E " '... 0.- " ENWOOO. ACeo."""",,

" ECOIoI"£"'" 'ION' . "" 01.1" '''''' ","c,s__
TE.TEe

""PA""""""',coo..."'.
"."., ' RGOS' ,
~,."'"

""

"'- " . ,,...."'''''' ""....__"" V~.N...
_.~"'-_.... '"
H£W'· £""""", '" XC""
N£""" m"""""", '~'N.'Goo,,,,,, ,,"'0 ......,....,_~
S<....,... VH"JM' ,.,_ ..
''''''''M H. ... Cf'U' Tho ,."" ..... H"""'0 H",.,"'.~ """""...
'm ~""."",...., "",m."..
"'" H'""."'.........,........
...~ 2mHTI'''....
",~ ,.., "M"'".... "'" "M"'"'m_ .......__
'''' " . _.~" I'1'.''' "H..." ..--'''''''''''""." -."' ....."'''''',-__ , ,, ' ~_ _ """'V_.,,""'._,"_W._..""', _"' ,- ~ .."'.-......_"'"1'1'.",". H~ ''''" _ ''''_"'-"'"H .~ ,,,," _

' O W
I'1'·W

1'1'.•"".
I'1'.m G'
1'1'.'36R
,~,
I'1'·"''''H
I'1',' "",,H"-,I'1'.'-H

"="="=n·' ''"H
I'1''' ''"U
I'1'·" '~H

_. ••_. .'"..'.. . '000,.. _.._. ,,."_..
~ ..

- - -••• •
•• ' - \!
~ ....""

..: ~ ~

':":':'~~,-~ ;. "
=:..:- -./ "':'.'

POCKET
HAl\'DHELI>S

TUE WEDS 10-6
THU FRJ 10-9
SAT 10-4

"""-' "". ,,~"'1T"' ro W ~ CO".__",
,,,. ," ' SW ,""'... 'DO_,C"._ .·""*"",,""'.._...,..,.. ' 0__,_..
"w>mmoboto'O' M'"'w>mmoboto'O, ....
_""'moboto'O''''

.=
• ~..ooסס
'M·""'"
, ~,"'O

"ot "_.
'"' ..

-,
"'" ..",.","".,

"""'"" ... ..
~,,.....
",.",,11> ..

<w ~, -,"'.,,, NEW._ ...,,,_~Ml "'OS' "'''''"'''''0
RIG <>JT'" -- -->C.'" 00Iu••"",,,. ,,,"w..._ """ '.. '.. --,,,...

te" •• a"""" """,......". ~, o._,~, ".....,." '.-"'" ..". """ """ "",,10$1<-, ,-- _.600__'".'
R,'" " , _ ,,..,, """'_ T"" O' ."C_.." .- ••.- "'->000 ""', "'....."" .,,, T..s_ Sc.,,,,.,,,, "" 00

,_.
"''''A "w,",_ ",~"" .... ",~ -- ••iC->'" ..w ....""''''_ .- ••iC·,,' ,.w>20__ DT.... ~< .•-"..
C ·'" .... __""" OT""",,, ..-••<- Comoo<1 ""'"" ",."Io""t"", "'" ,.- • •.."......,...." "'''''000<.- "w '"" ~" "'_ .•-..,."
<- ~".=_'~' ..-.,."
<- """'-"...._' ... .- "'!i "

.."' , _ !COM YM"'JH' "".'1tCL....- TH, CTC'l' 1"""'oc.. ,,. .. """'" ""~ "..' ,"'. 00 ."PIIIC, a '0 CHAR . ..... 00"
oc.,'.... _ •• '" """'" """p<l'2'jw 'CO'HI>.... " _ ,,, '.-,," ..
!C."". ..... , 000 ,"' .._~,,,. T..G<~"-" """"' '.-"....<,. ... w220 .. """""""",," """'''"' ''''""~ IC()I,! ' ,.-".. '"IC"''''' N£W ""'" ..~I'" '.-" ....
>C"'" ..... ,_ ""'"' ~I_",T... ~__... ""., '.- .,,, ..
<. NE ...__'"''" ............ ,~ «v< N" ' ''' .- "'...
IO U , ' w2..","'_"...., ,,"'" "...T" ",,," ,,,_"In_........_,,'- ..'.._"1...........',... ............1'............... ...,...",
<w ''''' -..o<>'''!C"" ..-••
IC~" . '" ..._ "'!C'"T ..-~.

!C"" AT "'" "TI'O -,,'WOT'" ~- ...
'w",, _ _ w'OP'

OC"'''''' ,,.""'"'I<~."""" G,"", "" """... '" .,- _....
OC-O'" ,....."..,~~. ""'..' ",'" --"-<'.0,""", ".. "owd_,.,_
IC"'>" ~~'o 'm ""o"''''''T ''''........ ~-

_.
IC~..T ",~ '''' """""'"T"'_. .- ,'...."-'" .... ......' '" w,.. ..............-. _,... !COw

w,""" . .. ....
WE SlOC•• 'U'L UN< 0.- ACel'S"""IES 'OR T. , !COwC1NfS

CAt' . OR '. ' ,,"'''' !ON " . C"""""O..IONS."" 01.1" ","""""nD " "reOS"

","~-

313-469-4656
28360 South River Rd.
Mt. Clemens, MI48045

K.HwOOD

'So""" s,..."","',' "'" T... """"." w._,"'.,---os·."", """ ,~. ""'p."'.'"~", 0" .-....,
's.."" """"'"" ,,~_ .......

,. ,,'".,..... " _ ' w'"
~,,-~

,. ,"" ""--'''''' ''.'0.<'.... ..-....•

Exp. Dale

State Zip _

D Charge my credit ('ard

o Al1lexo Visa

YES! J want h I receive my copy of 73 AmUleur Rmlioat home
every monlh. Plea", slaTl my suhsc1iption immeuialcly:

1 year (12 ,ssues) for Sl9 97 and a FREE 73 BASEBALL CAP!·
Name _

Address _

City _

o Bill M c

Signature _

Off« ,'~hd for . limited ,i n", on ly C~lllId i .n .nd fo ,eign ,urface o rde rs : S27 pcr year 112 i""", ) U.S. fund,
Plea", .11,,,. ' ~-6 weeb for del ivory " I' f,,,,i,,"e. OF "", g'ft.< .~ ..n, ,,, paid , ubs< " t>ers oory .

~.ir~... ::":.I "'~"' R"Jio . p~11<.. 9.\1, F.::R~da~W 1~7_%.:.!. 2 t06 BC I

,.

You've discovered the greatest hobby in the world. And 73 Amateur Radio captures the excitement of amateur
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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. component s and construction which
have made Spectrum gear famous throughout
t he world for years . However, all of the " bells &
whistles " have been eliminated-at a large
cost savings to you! The SCR77 is a real "work
horse " basic machine designed for t hose who
wan t excellent, super-reliab le 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 complete list
of ' b uil t -i n' options, then you want our
SCR1000A or the SCR7000X.
All three availab/e with : Autopatch/Reverse
Patch/Land/ine Control; TouchTone Control of
various repeater funct ions; 'PL': " Emergency
Pwr.lID "; Tone & Timer Units; Sharp RX Filters;
Power Amps; etc.

We 've got the greatest
design/performance
"Know-how"-15 years
in the business-with
constant improvements in
our Repeaters & Link Units!
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M-220 MHz
440 MHl '

SCR1000A 2M or 220
REPEATER WI150 WT. 2M Amp
& 30A POWER SUPPLY.
~AII items available separately)

---

,

For the Finest in Repeaters,
Go with the Leader-

"- - ~.- ---.. .. . ---
&J:I $Pl "C r ltUM ClJM_ATWNS..." ,

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

tOSS W. Germantown Pk , 510' Norristown , PA 19403' (2t5) 63t -1710' TELEX: 846-211
FAX: (215) 631-5017 CIRCLE 51 ONREADER SERVICECARD

Shown in optional cabinet.

Call or write today for details and prices!
Get your order in A.S.A.P .!
Sold Factory Direct or throug h Export Sales Reps . only.

'1sCl SPECTRUM COMMUNICATIONS CORP.



QI TRANSCEIVER
QI ANTENNA
QI COLOR VIDEO MONITOR
QI AUDIO TAPE RECORDER

YOU NOW HAVE:

YOU ALREADY HAVE:

o ROBOT COLOR SLOW
SCAN CONVERTOR
(Video Transceiver)

ADD:

A PICTURE IS WORTH A
THOUSAND WORDS

I
•

AUTOPATCH
WITH REPEATER CONTROLLER

• Simplex $llmpllr>g for fixe<! slation • Suppl i". programmable log ic IOf use
operation as a repealer controllet, lr>cloo lng

• Halt or lu ll dup lex operat iOIl tor XMIT liang t ime, TOT, ON 10 Interval ,
repeate< use and cO<lnesy beep

• ",....Iab.. sample window and sample • R""""ta base stat ion operation
rate ·In simp lex enabl$d ~ special security code

• Mobi le access . ia single- or mulll· • A......_ patch capable, automatic
dig it [Il"MF Codes nng-oot upon rtlCalpt of an Inboooo call

• Remotely ptO\l,ammable ("""lions • Four selectable ON lOs for repeater
Incillde """neel code, activity timers. or patch time wI. patch on. and
and toll restriCt arror message

Regard less 01you r aulOPsfell ,equireme<1ls, the CES Model 51()SA.1I w ill supply
!'Ell ia~e. long term se.....ice lor amateu, fixed station or remote repeate' slles.

CES 510SA·1I FEATURES:

~e,5 Communications
LI::'~ Electronics

Specialties, Inc.

931 S. Semoran Blvd./Suite 218
Winter Park, Fl32792

II e r ...... '" .,...:l p,tl'l!In !VI
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QI A COMPLETE COLOR
VIDEO SlATtON

No modifications.AM/FM/SSB:
Direct, repeater or sate llite

operation. Computer interface.

SALE PRICE: $1095.00
REGULAR: $1295.00

NOW THROUGH DECEMBER 1, 1988

CALLTO ORDER

1.619.279.9430
VISA MASTERCARD ACCEPTED

DIRECT ETCH dry transfers make Quality ci rcui t boards fast
Wi thout formal artwork . A new Master Assortment includes over
4000 donuts from .050" to 250" and 118 trace lines fro m ,014" to
.125". II also contains al l sizes of through hole and surface mount
devices incl ud ing DIP, TO. DIN, D and edge card con nectors.
SO , SOl, PlCC, f latpacks, SOT's, 2 term inal lubular and f lat
SMD's.The Master Asso rtment has 69 cut apart dry transfer sheets
with complete instructions, Works wilh all common etchants.
DE-973 Master Assortment (69 pattern sheets) . . . . , .... $34.95
(Add $200 shipping . NJ and CA residents also add sales tax)
DATAK Corp, • 3117 Paterson Plank Rd . • N. Bergen, NJ 07047

ROB OT RESEA RC H IN C .
5636 RUFFIN ROAD

SAN DIEGO, CA
92123.1317 USA

TEL 619.279.9430
CIRCLE 3 52 ON READER SERVICE CARD L ---.J

CIRCLE 193 ON READER SERVICE CARD



Number 7 on you r Feedback card

10 GHz Polaplexer Transceiver

T he construction of the po laplexer
transce iver was prompted by W60YJ

and others who needed circulators for their
own projects. A very simple 10 G Hz
transceiver could be built but required a
circulator, a hard-to-find and expensive
component. The point we were t rying to
accomplish was an inexpensive alternative
that could provide excellent performance and
an easy construction project. This approach
goes hack 30 to 40 years and involves many
amateur ' s efforts , including W61FE and
W6V IX. Ed W60YJ's design is quite simple
and uses only one out -of-the -ordinary
component-a Teflon" rod .

Required Compone nts

The shopping (junkbox) list includes a
Gunn diode. a short section o f WG -16
waveguide. brass shim. 1/16 " brass rod, and
a 1" piece of Tefl on" rod. Those with their
own Gunn oscillator will not need the Gu nn
diode. I used a Sol fan intrusion alarm Gunn
oscillator that I found at a burglar a larm com
pany. The power output of this unit normally
is 5 to 10 mW. After substituting a higher
power Gunn diode , however, the uni t now
produces 100 mW output. I was able to obtai n
a large quantity of high power Gunn diodes
for 6. 10 . and 18 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

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

Easy I>t.-'Si~n

The design of the polaplcxcr is very sim
ple. It uses standard plumbing brass tube
fou nd in a bath room water closet as an over
fill pipe. The cost of these pipes is about
$2.50 in most hardware stores. One end of
the tube is fitted with a waveguide fl ange. that
is turned out on its center to fit the outer
diameter of the I " brass pipe. Through th is
fl ange is whe re 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 Tefl on"
transformer which is positioned just inside
the mounting flange on the inside of the I"
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 po rt ion of the
oscillator power is coupled into the detector.
The difference f requency . 30 MHz in this
case, is detected by the mixer diode and am
plified by the following IF stage . The sensi
tivity of this polaplcxcr is quite competitive

with a good circulator and performs quite
well. It is especially good when used with a
qu ality low-noise detector diode. I use a Mi
crowave Associates ( MIA COM M)
IN23WG with a max imum noise figure of
6.5 dB.

Approximately 30 dB of isolation between
transm it and rece ive is achieved due to cross
polarization in the circular waveguide. When
using a polaplcxcr, offset the unit 45 degrees
from true when wo rking vertical Gunn units.
The convention is 10 rotate the receive off
vertical towards the r ight when facing the
distant station. When operatio n is with other
circular units. no offset adjustment is neces
sary . See the system photogra phs and Figure
I for details. Add to th is pac kage a simple
regulated power supply of about 10 volts DC
with an IF amplifier operating at 30 MHz for
the detector IF output and you arc nearly
ready to put this system into operation.

:\Iakinl( T he Flange

The heart of the system is a 5 13/64"
section of brass tuhing. I first mounted the
tube into a flange that was prepared by open
ing the I by lf1" normal rectangular to a full
circular to accept the I" brass tube's 0 0 in a
slightly tig ht 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 I" tube.

After assembly, polish the finished flange

0 '
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- - w G· 16
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Figure 1. Cut-UW(/Y profile of the circular "'aI'eg
uide , wilh lire Teflon'" piece inserted.
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Figure 2. Two views ofthe nrculur ,nll·e!<lIide. 111e left diuxrall1 .l h OlI'I the lOp ~'iew , with Ihe square jit<ure
ill the center {U 1111' delecrion jl,II1!<I'. 11le righr diagram ,lhOlI'.\ the end riell".



Figure 3. Details ofdetector vane mounting.
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detector mount. Then soft-solde r the rear
flange . As a last point, soft-solde r mount the
vanes to ho ld them more fir mly in place .

Operation Modes

The input end of the brass pipe is actually a
ci rcu lar wavegu ide and is ope rating TE-II
rnodc. To this flange the Gunn oscillator is
attached . Use a horne-b rew job or a surplus
So lfan osci lla tor. The orie ntatio n of the
flange and the Gunn oscillator is in respect to
the four pins cente red in the ci rcular wave
guide, They are parallel 10 the broad face of
the Gunn oscillator I " wide opening (0.9"
in side d imensions). Sec Figure 2. Both
flanges are bolted togethe r in normal opera
tion through the four bolt holes located in the
corners of the flanges of the Gu nn mount and
the circular waveguide flange .

Tenonl>l Transformer

The neat trick required at th is point is
coupl ing the rectangular waveguide to the
ci rcular waveguide. The key player is a one
inch stoc k piece of Teflon" rod , which is cut
to fit inside the circular wavegu ide flush with
the end of the flange . Build the Teflon" trans
for mer by milling or drilling a series of cuts
and de pressions in the front and rear face .
This accomplishes the required transforma
tion from rectangular (TE-IO) to circular
waveguide (TE- I I) mod e. Its opera tion can
best be explai ned one oftwo ways: A dielec
trtc lens th rough which the microwave ener-

Photo B. Test circulator wifh short sec/ion ofcircu
tar waveguide. /I couples Ihe noise genera/or 10 the
circular waveguide 10 allow the evaluation of the
potaptexer.
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See F igu res I and 2. Four
holes arc now drilled into
the brass tube . The first hole
is located 0.30" back to 
wards the end of the tube
from the ce nter of the at
tached waveguide detector
mounting flange . This hole
po int is centered o n the
brass tube and is perpend ic
ular to the axis of the detec
tor fl ange . Make sure the
drill press docs nOI wander
and that the ho le drilled is
ce ntered and uniform on both sides of the
tube . I used a 1/16" bit in my dri ll press and a
short section of angle bracket to hold the
brass tube in a bench vise while d rilling.

I used a small guide drill about 0.030" to
ensu re that the holes are centered where I
want them. It is not necessary to dri ll through
the material-c-it j ust provides a guide, I avoid
ed center-punching for fea r of scoring the
material.

The other three holes arc 0.25 " center-to
center apart fro m the first pin. I tapped the pi n
in with mild force as the brass rods were a
tigh t fit. I suggest cutting off the excess with
wi re cutters, since bending to hold in place
d istorts 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.

fit the scale shown in Fig
ures 3 and 4. The vanes are
so f t - sol de re d into t he
wavegu ide fo r a final fit.
After all othe r operations
are comple ted , set them
aside for the time being.

Detector Pins

Injection Screw

The osci llator injection scre w is mounted
45 deg rees offset from the perpend icular
plane line of the detector fl ange of the 11 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 ofoscillator
po wer 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 al igned to the oscillator un it. Make
sure the wide internal sec tion of waveguide is
in the same plane as the 1116" pins below the

PhOlo A. Rear I'iew of potaptexer showing Teflon"
transformer endfour brass pins on the side of(j I •
tube. Detector mounted on potaptexer.

Detector Vanes

Now prepare the brass vane s fo r insertion
into the waveg uide 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 O. I ",
All parts are made from brass shim stock
about 0.0 10" thick , I prepared the pans by
cutting all components and trimming them to
fit. I then made a j ig , with small pieces of
wood scraps, to hold the two vane s in position
while I silver so lde red the two top pieces
together. I soldered the top of the vanes to the
bouom of the top plate (0.4 by 0.1 " ) using a
small amount of silver solder to tack the
pieces together ,

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

Detector Construction

With hard silver , solder the short piece of
waveguide to the side o f the brass tube. Make
sure to remove any so lder that !lowed inside ,
so the inner surface is a smooth transit ion
fro m brass tube to waveguide-s-excess solder
is qu ite messy . T he primary reason fo r using
ha rd silve r so lder is so it will stay intact when
other parts arc son-soldered to the polaplcx
er. Don' t ruin a ca reful and time-consuming
alignment with quick const ruction methods
and soft solder! Also, place moist paper towel
into parts of the soft-soldered to keep exces
sive heat fro m dcsoldcring them.

Verify the alignment of the ha lf-fi nished
assembled polaplcxcr after the silver so lde r
ing operation . If in good order, remove the
brass tube inside the wavegu ide fitt ing by
drilling some of the center materia l away.
Fine-file to keep from scoring the waveguide
itsel f. 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 ins ide of the waveguide fini ng , 0.9 "
length side of waveguide. See Figure 3 and 4,
inside of waveguide detail.

and joint end surface on a flat surface with a
fine piece of 400 grit sa ndpaper to make the
flange 's fit tight and uniform. Place the pape r
on a small piece of glass sc rap to maintain the
flat surface whe n polish ing . For home-brew
ing flanges, I suggest using 3/16- to 1/4" 
thick brass plate . Afte r checking for good fit,
remove the rear flan ge for attac hment.

I then removed a short section of wave
guide with the fla nge attached to serve as the
detector mount. This section of waveguide
need be on ly about \4" long , extend ing out of
the back of the flange . Cut one off from some
scrap piece o f waveguide with the flange at
tached . F ile the end of the waveguide to fit the
curvature of the outs ide of the brass tube ,
taking ca re to align the waveguide length
parallel to the tube length. Mount the flange
centered 2 9/ 16" (2.5625") from the end of
the brass tube . The center measurement is
from the inside of the wavegu ide , See Figure
2 for placement of the detector fla nge on the
brass tube.



PilOlo C. Comptetcd pokiplexer mount ",ilil So/fan
GUlm o.Idlla/or uttuctwd.

Teflon" Toolin~

Machine the Teflon" transfo rmer to fit
ins ide the brass tube. The transformer resem
bles a hand le- less beer mug with a hole
d rilled through the center of its bottom. It
should he 0.843" long and about 0.930" wide
10 f it snugly inside the c ircula r wave
guide brass tube. Different suppliers have a
slightly different wall thickness in their brass
tube. so cut to fi t the individual tube .

Gunn Oscillator

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

I used one o f the Solfan 10 mW output
oscillators on my first home-brew project.
Set the oscillator near the frequency of inter
est, say 10 .250 G Hz, and attach the Gunn
osc illator to the rear flange. Couple 10 the
detector flange the d iode detector. Make pri
mary adjustments with a current mete r in
series with the crystal de tector. Adj ust the
depth of the coupling screw (6/32) to obtain
about 0.8 rnA as ind icated on the series me
ter , then lock the sc rew in position. Coupling
the detector to an IF strip provides a complet
ed full-duplex transceive r . I normally have a
single stage low-no ise pre -amp between thc
detector ou tput and IF input. I usc a single
U-3 10 FET in grounded gate, feeding one of
my single chip rece ivers operating at 30 MH z
(TDA-7000 Signetics chip).

Best DX So Far

The best DX usi ng one of these units with
a two foot d ish was about 110 miles to Hea ps
Peak from Mt. Soledad in San Diego by
W60YJ . Ed was usi ng one of my T DA
7(X)O IF amp receive r boards operating at
30 MHz , approx imately 70 kHz bandwidth.
The construction of workable microwave
transmitters and receivers is no t magic
they can be built at home with a lim ited
workshop.

Kit

I have a kit of raw materials 10 bu ild this
potaplcxc r mount fo r those not able to fi nd
them locally . The kit includes a short section
of WG -1 6 waveguide , a piece of Teflon"
rod, 111 6 brass rods and shim stock for the
vanes. Cost is $7.50 post paid. Also available
is a 50- 100 mW output Gunn diode tested at
10. 250 GH z for S5 post paid. or both items
for $ 11 postpaid from the author. Other G unn
diodes tested wi th output of 100 mW and up
arc$lOeach.

One final piece of advice: Get the RSGB
Handhooi; . It ' s an excellent authority on
microwave. a source I wouldn't be wi thout.

I would be g lad to answer any questions
concern ing this project or any other mi
crowave related items. Fo r a prompt reply,
please include a SASE. Sec you on 3 em! m

be built out of a short piece of waveguide.

The cente r of the Teflon" is d r illed with a
0.2 18" diamete r ho le (13/64" dr ill b it ""
0 .203") through the Teflon" center. One cnd
o f the Tefl on' transformer is machined o ut,
ce nte red on the 0.2 18" bore, a 0 .750" wide
cut 0.03 1" dee p. Th e ot her end of the
Tefl on" t ransformer has a similar cut 0 .684 "
wide centered and 0 .450" deep. This gives a
simple transit ion be tween rectangula r wave
guide (TE 10 mode) and c ircula r (T E 11
mode).

W ith ca re, machine the Teflo n.... p iece on a
lathe , I made a perfect ly adequate trans
forme r on a drill press using bottom CUll ing
bits fo r the ins ide depressions in the Teflon" .
Use the ce nter hole of the Teflon.... trans
former as a guide placed over a wood dowel,
pinned 10 a la rge board fixed to the drilltable .
Usi ng a small end bit, as a mill turni ng the
Teflon" part on the pin. will control the cut in
the soft Tefl on? as to depth and edge cut. It
takes some time. hu t works quite well. F ix
the posit ion of the board with one o r two
clamps to hold the posi tion securely while
tu rning the Teflon" part. Use safety g lasses
and care when working with any power tools.
See Figure 5 for di mensions on the Teflon....
transformer.

Detector Mount

Refer now to Figure 6. A detector mount
us ing 11 low noise MIA CO MM lN23WG
diode attaches about halfway forward on the
brass tube to the detector fl ange. Cut a hole
through the brass tube inside the detector
flange 0.4" by 0.704" after the flange
is hard-so ldered to the tube. T he detec
tor mou nt can be a surplus mount or can

Pho/(} D, Ed W60YJ on MI. Soledad. using Ihe
pofuplaer. Solfan Gunn oscillator. and home
brew 30 Mlh r('(eiver. Ed is [m,kinR lilrouMh II

hore·siRhttuhl· moun!,'d O/! the dish.
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gy is forced to trave l and arr ives after go
ing through the insulati ng mate rial, in a
new relationship in respect to the o r igi 
nal signal (pla in old obfustication), or just
simply black magic! I prefer the latter expl a
nation .

N6IZW, experimenting just for fun, insert
ed a so lid ha rd rubber dog ball in the open end
of a radiating waveguide. Its shape made it
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 differenttravel times
through the dog 's ball.
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fl'gurf' 5. Ol1-lllm,l' profile of a Teflon"
Ira,,-'.!ormer.

Figure 6. Side view of circular '1'(II 'egllide showinf!, detector
mOIlIl1.
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VHF/UHF Tape Antennas

Antennas In The Works

I am presently wo rking on versions o f the
f -polc. vertical phased array . and log period
ic antennas for wall mount ing 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 togethe r, They
provide an inexpensive and convenient way
of expe rimenting with interesting antenna
configurations to use in the VHF and UHF
amateu r ba nds. The T V match ing transform
ers work very nicely as broadband 4 : I balun
transformers up to 5 watts , and at frequencies
as high as 900 MHz. Have fun'RI

shorte ned slightly, i.c . 5%. to
compensate for the dielectr ic con
stant of the plastic material on
which it is mounted . The d imen
sions given in Figure I are for an
antenna constructed on polyester
sheeting 0 .003 - thick , mounted
di rectly on " Dry Wall" wall
bo ard .

Although the antenna's length
has to be adj usted for proximit y to
the wallboard. its operation is not
otherwise affected. The transmit
led and received signals will show
dramatic improvement over sig

nals with ' ' rubber duck" antennas. Take care
not to moun t the antenna near any hidden
AC po wer lines inside the wall . Th e fecdli ne
to the matching transformer can be any length
o f RG/58 or RG/59 coax, preferab ly with
BNC connectors at each end. Buy an adaptor
to convert the BNC connector to the " F"
style connector on the matchi ng transformer.
Belter 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 dipo le exhibits wider band
width than a s ingle conductor dipole-it's
possible to cover each of the 144, 220, and
440 M Hz bands with a s ingle antenna .

Folded dipoles with other than 3000 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 ARRLAntenna Book gives
det ail s fo r va rio us fo ld ed dipol e feed
impedances.

vr""",.....""~••

)I

International Model A-MT75-300

Mylar,'" Polyester, Acetate, etc.
NTC Plastics

Radio Shack #278-256

" Venture Tape"
Venture Tape Corp.
30 Commerce Road
Rock land, MA 02370
(617}-871-5964

Materials

by Fred Graham WB3~K~C~Z~::::::::::::::::::::::::::::=::::=::::=:::::::
~~

d ipole anten na for 2 meters that can be
mounted , for vertical o r horizontal polariza 
tion , e ithe r on the wall or ceiling of the shack
wit h pu sh-pins, It has a pro fessional appear
ance. Since the folded dipole has a balanced
input impedance o f 3000 , I used a T V match
ing transforme r to convert the unbalanced
520 output of my handheld to approximately
3000 at the antenna . These sma ll transform
ers work qu ite well up to the 5 walt level and
can be used at 440 MHz, I have not tested the
transformers beyond 5 watts , but I have load
ed them with 3000 carbon resistors at 440
MH z , and measured virtually no loss or re
flected power.

1"01 AI~ a)s ....92Ir ·

The resonant physical length of the antenna
will vary according to its pro ximity to the
wallboard material on wh ich it is mounted. I
have found that mounting the antenna on
,. Dry Wall" req uires about a 20 % sho rtc ning
of the ele me nt from the value given by the
express ion : 492/f (M Hz). If the antenna is
suspended in free space it will only have to be

,I
II

TV Matching Transformer

Plastic Sheet

BNC Female 10
" F' Male Adapter

Copper Foil Tape

<,---------"---- - -->I(

~n'..."' -...'0<1 "" 003'~..-

i.

_......._.......JI',-_bl__...,-".._..- ._bl<.......,......_ OO ..........s_ lrall'-__ ~ <at>Io <Ia<np ... ,_

u.. _"",", ... '_ 10 """"" all,","", "" .... Doaf<l
F""PO'"' ""n1."'" . , ",<lOIOt 0'"1It..-, I" 75 ')

Figure J. T....o meIer copper foil folded dipole.
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The Materials

NaITOw, adhesive-backed copper foil tape
used in making stained glass , ava ilable 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 . Modi ficat ions
arc easy to make with an X-acto knife and
soldering iron .

T he clear plastic sheet ing , O.OO3 ~ to
O.OO5 ~ thick . is usually available at art supply
stores . I found I could buy rolls 12 feet long
and 40 inches wide . These dimensions al
lowed me to experime nt with full-s ized, mul
ti-c lement anten nas fo r two meters.

The following describes a simple folded

I often sketch antenna designs
on large enginee ri ng graph paper.
Frequently . I had to recalculate
and redraw the des ign s 10 visualize
how certain modifications would
affect antenna operat ion . II was while d raw
ing a design for a 440 MHz ant enna thai I
realized that the actua l dimensions of the an
tenna we re fitting on my gra ph pape r .
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 .

An Idea Is Rorn

A ntenna experimentat ion and
co ns t ruc tio n o n the 144

MHz. 220 MHz. and 440 MHz
amate ur bands is ofle n cheap
and convenient duc 10 these fre
quencies' soon wavelengths. One
such s imple bea st is th e tape
antenna .
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-COR-3 Kit. Control ckts and
audio mixers needed to make a
repeater. Tail & t ime-out timers.
local spKr ampl, courtesy beep
. . . . .. . . . . . . . . . . . . . . . . .. $49
.CWID Kit . Field programmable.
t imers. the works $ 59
.TD·2 DTMF DECODER !
CONTROLLER Kit . Full 16digits ,
switches 5 f unct ions. t oll call
resmctor. programmable, much
more, Great for selective calling
too! _ $79
-Ap·3 AUTOPATCH Kit. Use
with above for repeate r auto
paten. Reverse patch and phone
line remote control std. . . . $ 79
.Ap·2 SIMPLEX AUTOPATCH
TIMING BOARD Kit. Use With
above f or sim plex autopatcn
.. . . . . .. ...... . .. . . . .... $39
.MO ·202 FSK DATA
MODULATOR Kit. Run up to
1 2 00 baud digi ta l s i gnals
through any fm transmitter with
fUl l handshakes . Ra dio link
com pu t ers. te le m etry gear,
etc $39
-DE . 20 2 F $K D ATA
DEMODULATOR Kit for rcvr end
oHink , . $39

RECEIVING
CONVERTERS

You've waited a long time for a
simple , reliable, low-cost 9600
baud PACK ET NETWORK IN G
system . Now you've got it! Our
new 1.40 ·96 MODEM and direct
FSK Transmitters and Receivers
f or 220 or 440 MHz in terface
directly with most TNC·s. Fast
d iode SWitched PA's output 15
or 50W, Call 'Of complet e In'o
on the right system for your
application.
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t e ll..... lor."",. 11III. Kilt"" J 751
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$99 WIndIl"'''

LNW -(*)
MINIATURE

GaAsFET
PREAMP

ONLY$24/'o,

$39 Wlredltelted

FEATURES:
•Yery LowNolle: 0,7dB YHF,0.8d6 UHF

.lftgho..In: 13·20<16.dependingon frequent)'

· WIde D)'I\IllIic Rafll:e: 10 resest ovenoad

.SbOle: new·type dual-gate GaAs FET

• 5peoty fU'M'Ig ranee desIr«l- 26-30. 46-56.
137·150. J5().172. 2J().230. 4()()-4 70 . or
8()()-~MIU

ONLY

LNG -(*)
GaAsFET
PREAMP

HELICAL RESONATOR
PREAMPS

ONLY $59!
WlredJtn ted

' Speedy runmg ,ange IJesrred- 120 ·175.
200-240. or4QO.500 MHr

GaAs FET Preamp
similar to LNG, except designed for low c:ost
& small 1111. Only 5i8'Wx !·518·L x3J4"H.
Easily mounts in manyreees.
, !iPtJcdy fU'M'Ig '.",.e !1fSW «I 25-35. 35-55.
55-90.90-12'0. 120- J5O. J5().200. 2O().270.
or 400-500 MIU_

• 5peoty 1urw>6rattJI~!1fsw «1.- J43-15O. 15().
158. JSIJ.J62. 162·J 74. 213-233. 420-450.
450-465. or 465-475 MIU,

tce.ncee preamps with helical resonators
reduce lnt....mod & crol l-Glnd interferenceIn
crrtcer applications.
MODEL HRA" "). $49 \'tIf. $84 Uhf.

LNS-(*}
IN-LINE
PREAMP

GaAs FET Preamp Wllh features sm dar to LNG
senes. except l utomatleally IWItcIl.. out of
linedurin, trln""lt. Usewithbase or mobile
ton scewersup to 25W,

-FM EXCITERS:
Kits $99, Wit $ 179. 2W
continuous duty. TCXO&
xtar oven options available.
-U51 for 11M, 8M, 2M,
15'·174,22' MHz.
-U.451 tIN' uhf.
FCC type accepted fO( commercial bands.
- Call for latest information on 900 MHz transmitters.
-VHF & UHF AMPLIFIERS, For FM, sse, ATV. Output from 10
to 50 Watts. Several models, kits starting at $ 79.

-R1441R221 FM RECEIVERS for 2M,
150·174,or 220 MHz. GaA.FET
front end. 0 .12uV SensitiVity!
Both crystal & ceramic
filters plus helical resonator
front end for exceptional
selectivity: > 100dB at ± 12kHz
(best available anywhere)!
Rutter·proof squelch. AFC tracks
drifting transmitters.
Kit $149. wit $229.
-R451 UHF FM RCVR, SImilar to above , Tuned line front end,
0.25uV sens . (0.1uV with optiona l net. res . preamp). Kit $ 149.
wit $229.
-R911 FM RCVR FOR 91. MHZ. Triple-conversion, GaAs FET f ront
end, 0.2uV sens. Kit $ 169, wit $259 .
-R76 ECONOMY VHF FM RCVR for 10M. 8M, 2M, 220 . Without hel
res or ate . Kits only $129.
-Weather sat ell ite & AM Aircraft receivers also anll.

FCC TYPE·A CCEPTED TRANSMITTERS. RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CAll FOR OCTAILS.

KIT,ONLY$675

WIRED $975

VHFOR UHF

FEATURES:
• SENSITIVITY SECOND TO NONE! GaAsFET front end on vhf
models gives 12dB SINADof 0.12uV{vhf) , 0 .15uV (220) . UHFmodel
0 .25uV std. 0 .1uV with optional helical resonator preamp.
-SELECTIVITY THAT CAN'T BE BEATI Both a·pole xtar f ilter &
ceremc f ilter for > l"dB at only ± 12kHz. Helica l resonator front
end to combat desense & intermod.
-ClEAN, STABLE TRANSMlnER, up to tBW output standard: 50W
with accessory power amplifier.
-FCC TYPE ACCEPTED for commercial high band and uhf.
-Courtesy beep, field-programmable CWID. nutter-proof squelch,
automatic frequency control to compensate fo r ott-frequency trans
mitters (aU standard features).
-Full rang. 01 options available, such as eutccetcn . phone line or
radiO remote ccoect sub-audible tones. duple)(ers.



Easlest Packet Radio t:ver!
Is F E A A keeping you from joining the thousands of hams who are haVl ng the t ime of
their lives with packet? FEAR no morel Here's t he easiest packet radio set up yet - and
you don't even need to buy one ot 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 nave you instantly
going like an expert. It doesn't even keep you from using your
PC tor other work! Now. in addition to everything else. you'll
have a dual-port TNC WIth cross-band digipeating...even if you
don't even know v.tIat that means right now: Find out W'hy
thousands of hams are so excited - get your feet wet in
packet with the DRSI system It's only $ 139.95.

To get gOing on the HF bands you"1l want the DRSI HF· Modem!
Tuning Indicator - an extra $79.95. Go first class and get bath 
or stick to VHFwittl the basic Pc-Packet Adapter. Find out for your
self why packet is the fastest growing phase of amateur radio today.
tts a ball! See it at your dealer today.

,

:::EC R S I
Dig ital Radio Systems, Inc.
2065 Range Rd. A Clearwater, FL 34625 A

Packet Radio
wit hout a

Packet Radio TNC

(8001 999-0204
[81 3) 46 1-0204

CIRCLE 2 39 ONRUDER S(RVICE CARD

Please Mnd "I reader inqu;,;es direclly ,
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Num ber 9 on you r Feedback card

55B Electronics LT-335
902 MHz Linear Transverter

r ransverters Unlimited
Box 178

New Boston, NH 03070
(603) 547·2213

Price Class: $600

T he 33 centimeter band (902-928 MHz) is
10 many amateurs today what 1296 MHz

was 20 years ago: uncharted territory with lots
of potential. The increased availability of com
mercially-manufactured equipment lor 23 em
has taken away much of its mystery. SSB
Electron ics of West Germany has been in the
forefront of supplying such equipment with
thei r now-famous l T-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 l T-23S 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-23S it is illuminated, which is a
nice lauch .

Aear panel connections are also similar:
BNC input for the 144 MHz IF, BNC input for
the 902 MHz receive inpu t, and a type N con
nector at the output of the PA board. Note that
(as on the LT-23S) no TIA switching is incl ud
ed and an antenna relay must be added. 88B
also brings +13,8 VDC out 10 a separate bind
ing post which activates on receive and drops
out on transmit . This scheme, incidentally,
protect s mast-mounted preamps, though I still
encourage using a sequencer instead.

Most of the ci rcuitry in the LT-33S derives
from the 1296 MHz unit. The major difference
is in the final amplifier which incorporates a
pair of Phill ips ON4284 devices in parallel , as
opposed to the LT-238 which uses 2 BLU99s
in the same configuration. Amplifier operation
is in Class AB1 mode , grounded emitter for a
Iruly 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 VSWA 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-335 902 MHz
fransverter.

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

The front end device is an act ive AF am
plifier using Ihe time-honored Mitsu bishi
MGF1 302, rated at about 1.3 dB noise figure.
Early models of the LT-338 ran only 6 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 MGF1 302 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 difficu lt 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 mullimode 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, 1 to 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.

Perlormance

I used the LT-338 extensively during the
AAA L 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 certainty 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 wilh 20 watts, but the
LT-338 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
(W1AIL) and FN32 (WA1 MBA). 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 prob lem (if it could be called that) was
extensive warbling of the signal (also called
FMing) , due to LO instability. I attribute thai

instability, however, to poor voltage regulation
caused by too much of a voltage drop in the
DC power leads from an Astron AS-? supply.
This was confirmed in on-the-air tests with
K28MN and WB2WIK, so the power leads
were cut to 2 feet. The problem completely
disappeared! Another cure lor 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-338 was also used on the ARRL903
8pring 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-290A are ideally suit
ed for portable IF 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 (AX 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 w atts. The advantage of
this scheme is that it allows customization
of a transverter housing and antenna/DC
switching.

Conclusion

The SSB Electronics LT-338 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 ex ternal amplifiers or straight
through operation . It is ideally suited fo r
portable and/or contest operation ,which should
encourage more 902 MHz grid-hopping!m

Photo B. Interior view of/he LT·335. Thh,view
looks down at the IF board. The PA is on the
rear wall.
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With the new S-COM 5K Repeater
Controller, you'll be able to configure
your repeater remotely-using DTMF
commands. Only the 5K offers this
capabi lity for just $ 189 , wired and
tested .

Factory- less,
jumper-less,
ROM-less programming.q~!;'f' $?o?n: ?,"~

MJ 55 p.,,, '" H.nJ I ."~.

A ntennasWest
8011 ~' .1 ·U25

QR\' Dtpolerv/Sloper...
Tou~ h

Flnible
Kink .Proo f

CIRCLE 13 ON READER SEI'V ICE CARD

CIRCLE 236 0"1 READER SERVICE CARD

Multiband

Sc ,~1 Cl!<d T,.I.) T,,: CA LL SIG~ C UI'S
1' ,0 IIOX 17' ~, '. lblcigh . .\ C 2)61"

I''':H.S( lNAI .IZ':1l l\-Il I( ;S

Y(lUr Call ,,~n & AR Rl. I"go " n " 10"" c"<>fk.: "r 15
",_ h.:cr mug
.-\ (;REAT (aFT mEA OR (·LUI AWARI)

10", M"~ ~.~H\ ~f", $I1I,"~

I ~ ", M"~ ~7,"' 2 f",SI~ "~

'1"'" ,'an ha ' c J ,n" "" " lk,,~n,) , -'h \ I ..';(Il'cr (J ,JCf
Alh,,, h "'., ,k lo"'f) ,- , "·,,den', aJJ ,'{ ""

CIRCLE 2 7 1 0'1 RE-",OER SERVICE CARD

~
IF YOU BUY, SELL OR COL LECT

OLD RADIOS, YOU NEED..•

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circu lation

Monthly Magazine
Artic les - Classifieds - Ads l or Parts & Services

Also: Early TV, Ham Equ ip., Books,
Telegraph, 40's & 50's Radios & more...

Free 20-word ad each month. Don ', miss QuI!

Free Sample. 6-Mon th Trial - $11.
t -veer: $1 9 ($28 by 1SI Class). Fore ign - Wri te.

A.R.C., P.O. Box 2·E4, Carlisle, MA 01741

NEMAL ELECTRONICS

NEMAL F:LECTRONICS, I:'\C. 12240 NE 14th Ave. N. Miami, FL 33161
(305) 893-3924 Telex 6975377 24hr FAX (305)895·IH7S

Call NEMAL for computer cable, CAlV table, Fla t cable, .'>t'mi-r iRid cable, telephone eable,
crimping lools., D-sub connectors, heal shrink, cable ties, high vohage connectors.

All priCf!S plus Shipp ing , $3 ,00 min , Visal Maste 'card $30 min, COO add $3_00
CAY 0' ""'~ !Of cemlJi<>," ""c~'" N~""I'. ,,~.. 36 (>Age CABl E AND CONNECTOR SELEC TION GUIDE .. AvA,WW
., no C".,~ , ,,II, o,a;,,. 01 $5<)or.,...-e, or a' aco.. 01$4 ..,m "",d ,' "".ms' ne" quilld,.,,,,, oro,,,

- OTMF Muting
- Control Receiver Port
-65 control commands
. Programmable

Command SI"ng$
-oouooai Audio Oelay

S·COM Industries
P. O. Box 89 2 1

Fort Collins, CO 80525
(303) 493-8316

-Easy to interface
-poure IO'e'
»Nonvclatrle Memory
-N eeos only 55 mAI12V
-Adjustable AudIO
· CMOS Microprocessor
- Optional Rack Cabinet

IUE WORLD
Is Yours for onlg

$5.00

CIRCLE 95 ON READER SERVICE CARD

CONNECTORS-MADE IN USA
NE720 Typt' N plug IOl' B" kitm 9913 $3,95
NE723 Typt' N i. ck IOl' Beldell 9913. .495
Pt.2~9 4tlJf>dMd UHF plug lor RG8,2 13. ,65
Pi259AM Amphenol Pi259 89
Pl259TS Pi2~9 1,,1Ion ins/,i""" platl!d 159
Pi258AM /v'np/>enol femaJe" errWa (berreI).•...•... .•... .•... 1,45
OO175jtJG 176 reducftf lor RG58/59 (ap«;i fy). , .22
002 105 N plug lor RG6,2 13,2 74 5ilver 335
UG83B N jfJCk to Pf.259 edtlplftf, ft!/IofI 6,50
UG146A 50239 to N plug lKiaptftf, le I/on 650
00255 50239 to BNC plug lKiaptl!r. /v'np/>enol 3.~

50239AM UHF Ch,.,M mt f.,.,"ptacle,Arnphenol..•....•... .89

ROTOR CABLE-8 CONDUCTOR
8C1822 2-18g . IJf>d 6-22~ 27/fr
SCIS20 2·16g. IJf>d 6-209• ...................... ...... ........ 39/fr

COAXIAL CABLES (pel It)
1180 BELDEN 9913 very low lou ,52
1102 RG8jU 95"" , hield low los, Ir>wn l 'g•.•......... 36
lifO RG8X 95"" ,hi~ (fTljni 8) 17
1130 RG213jU 95"" ,hif>Id mil ~ NCV jkl...•.. ..•.., ,39
1140 RG214;tJ db! ,ilver ,hid mil ap«; 1.85
1706 RG142B;tJ dbl ,ilvet ahId. te/lofl in& ••. ...•.... 1,50
1310 RG2 17;tJ 50 ohm 5000 watt db! ah/d ,98
1450 RG774;tJ 50 ohm . IOd od miI,~ 14

HARDUNE 50 OHM
FXAI2 lIT Aluminum BllICk J lICket 89/N
FLCI2 lIT C.bI_ COff. Coppet blk jkl 1.59/fr
FLe78 7jW' C. bI_ corr.c_ blk jkl ...•...•• 3 92/fr
NMI2CC N conn 1/7 corr copper mjf 2500
NM78CC N conn 7/Er corr copper mj1 5400

•Complele Cable Assembly facilities MIlA,'TD45208
. Commerdal A('('ounfs welcome- Quant ity pricing. Same day shipp ing most orders
+Fad ory authorized di_~lribulor for Alpha, Amphenol, Belden, KinRs, Times Fiber

SUPER PERFORMANCE BATTERIES
SUPER KENWOOD SUPER ICOM

'Ado ilJOO shl~~I"g & MMllng Cl resuents add 7'," lax
Comple te line of NICADrepl acement packs for lea rn. Kenwood. veeso.Tempo. Santee. Azden.
Cordless Telephones. Alkal ine. Nicad and Sell-Cells. All NICAD packs include a 1 year
cuerantee. Co mmerc ial Radio Packs also available,
For all your battery needs , write or call today for acompletecatalog_Dealer inquiries invited,

Yes. places you 've never even
heard of Nearly 400 DX coun
t ries gleaned fro m the Awa rds
Lists of dozens o f IARU mcm
hers-more count ries tha n any
other map available anywhere!
ARRL 's DXCC map doe sn't eve n
co me close !

73 Magazine offers readers our
giant DX Map of the World for
the absurd ly low pr ice of only
$5 .00 plus S1 postage & handling.

Mail Your Order To:
73 Magazine , WGE Center .

Peterborough. NH 03458

S2S,00'
S21.oo ·
$2tl00'
$26.00'

SUPER ICOM Bp·7S.132 volts, 9OOma.
double the capacny at the learn Bp·7.
51'1 output.
SUPER ICOM BP-8s. 96 valls, 1200ma,
SO"o morecapac ity than theIcom BP-B

Both are rapid base charge on ly, or
slide in wall cha rger. 4 inches high. BP
7S or Bp·8S $65 .00"

Inn rll fW:
Klmwood PB-25
Kenwood PB- 25H. P8 ·26
lcom 81'·3
lcom BP-5 1500mll

BY POPULAR REQUEST

149 Palmer Road _ Southbury, CT 05488

(800) 634-81 32 1" CT (203) 264-3985

SUPER KENWOOD PB-25S /PB-26S.
8.4 valls, !KKIma double the
capacity of the PB--25IPB·26 for
Ihe 25OO/26OCl13500/3600 Charge
wilh either the standard wall
charger or drop in charger. 3
inches high, $65,00'

VISA

Exact replacement FNB-2 Nicad pa ck for
vaesu Ff.404Ai207R1208A1708A 82400'

28 rsAmsteur eeato » O ctober , 1988
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Number 10 on your Feedb.ek c.rd

Portable Re-entrant Cavity Two
Meter Antenna

Rubber duck portability with quarter-wave performance!
.'

by DOli Morgan W7ACl

RF into the cavity . tunc the va riable capacitor
to about half mesh and watch the SW R meter
d rop to ncar zero. If it doesn't . move the tap
point up or down a fraction. Once the co rrect
tap point has been found . it will thereafter
remain fixed (soldered or clamped ) and the
va riable and whip section can be retu rned 10
pre-marked posit ions each time the antenna is
extended fo r use.

I prefer. however. to retune the capacitor
with so me so rt of readout device . such as a
neon bulb or RF sniffe r. because it is quite
critica l. A germanium diode across a 50 Ot
100 mtcroarnmeter makes a dandy sniffe r.
Merely rune fo r maximum meter deflection
(outp ut). Again. Tucke r stresses that good

bo nding o f the capacitor rotor to the
cavity is an absolute must to avoid hand
capacity. A short length of coax from
the cavity to the transceive r co mpletes
the job , W e ig ht ing the can or us in g
magnets and a plasti c lid a re possi ble im
provcmcnts .

U~hl Com pa r ison

A low-powered handheld using a rub
bet dud: antenna was positioned in front
of a field strength meter (set at maximum
sensi tivity) 10 make the meter read exactly
full scale . The distance between the dud:
and the meter measured 17 inches. The
antenna described in the text was then
substituted for the duck . and the proce
dure was repealed. The distance for a full
sca le read ing increased to 27 inches . The
square of the ratio of the IWO d istances .
conven ed to d B. is a fai r indication of the
" ga in" of the half-wa ve vertical. In this
casc- thc ha lf-wave indicated about a 6.7
dB improvement.

If you like to build things that produce
outstanding resu lts , th is project is fot
you.D]

I , W illiam Tucke r W4FX E. " Re-ent rant
Cavity Antenna For the VH F Bands. ,.
appeared in May 198 1 issue of Ham Radio
Maga:J" e (pp. 12-25) and treats the sub
ject in substantially g reater deta il.

,

•

and ce ramic tri mmers because the ir configu
ration makes hand capacitance unavoidable
while making adj uxnucms . We designed this
antenna 10 usc with an HT- if you use more
than a few walls , don't place your finger in
the opening of the can while transmitt ing ,
Doing so exposes you to a zap and severely
detunes the cavity , The outside is " cold " at
allrimes.

Use an SWR bridge for initia l tuneup. The
three va riable quantities 10 optimize are : the
lap point of the feed . the capacitive load ing.
and the length of the whip . A lap point about
one and one-half inches up from the bottom is
the place to stan . Extend the whip to 38
inches above the top o f the can. While feedi ng

S1 ;ft. 0" 112 ~
£t O"'l:UT;~G

~~(OU("CT

f 'ifitu re I. Conft fiturmi(m ft' r l i lt' re-entrant cavuy antenna.
POfll b A-F art': ...hip am., 50" F('llp.. 50-239 hood. coax
jillinfit. n1!ee can , Illp 1'0;11I ('/1/"11' or 50 Mer}.

T his art icle describes an application of
Tucker 's design which res ults in the

most satisfac to ry two meter portable antenna
this author has ever used. ' What makes the
design so attractive is that it can be easily
stowed for t ravel . yet is a slgnificanr im
provement over a duck o r a qua rter-wave
vertical. In addi t ion, it doesn 't require radials
o r a ground plane . A possible disadvantage in
the minds o f some might be that. because
luning is required . a visual readout device is
ca lled fo r.

:\'01 ~I uch T o II

T his system is a half-wave vertical fed
by a reson ant cav uy. By visua liz ing the
radiator turned to the horizonta l. and an
open wi re quarter-wave transmissio n line
substituted fo r the cavity, and a coax feed
line tapped in at the 500 po int on the open
wire line , you can sec the class ic Zepplin
antenna design .

The cav ity is simply a lin can (coffee or
dog food ca n recommended ) approxi
matcly 5-6 inches high by about 3 inches
in d iameter. These dimensions a re mueh
shorter than a quarter-wave. bUI the an
tenna will be capacitivcly loaded to rcso
nance. Afte r pa inting the outside (only) of
the can a color of your choice , bore o r
ream the proper holes fo r 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
wh ich will extend to 44 o r more inches . It
shou ld be attached to the bottom cente r of
the can. either with the whip-mounting
screw (so me whips come with this) , or by
soldering it with some sort of bracket.
Tucke r recommends a UG- I77/U hood .
Whenever attempt ing to solde r to chrome
plated brass , it is best to sand off the
pla ting fi rst.

Before installing the whi p section.
mount the 50 pF capac itor (see Figure I ).
We used an a ir variable cap, but a piston
trimmer might do the job if the transmit
power is very lo w. The cavity is a high-Q
device capable of developing some sur
prising vol tages . Don 't use compression
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73 Review by Pete Putman KT2B

VHF Communicatio ns
9 15 N. Main Street

Jamestown, NY 14701
716-664-6345

Prices: W 2DRZ 902 MHz Transceiver $299 .00
144 MHz 30 Wan Anenualor/post amp $49 .00Tightwad 's way to get on 33 em.

W2DRZ 902 MHz Linear Transverter
Module and Sequencer

Input Levet
-10 dBm

-7 dBm
-4dBm
-3dBm
-2dBm
-1 dBm
OdBm

I 've been saying it all along: You don' t nec
essarily have 10 spend an arm and a leg to

get a signal up and running on 902 MHz!
How nice to be able to substantiate thai

cl aim with the W2DRZ902 MHz transverter. a
professionally constructed unit that will lake
less than 1 mW 01drive a1 144 MHz and yield
nearty 3 watts output .

Pnctc A shows the main transverter board.
and lt's a very compact layout. Note thai the
transverter is sold without a case ... Th is
saves the buye r a lew bucks and allows cus
tomization when installed. BUIlhe unit is com
plete , requiring only 13 .8 VDC, a 2 meier
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-ampl ifier so Ihat 144
MHz mult imodes 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 La signal
is taken Irom 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 500 pad . In theory , the user
will employ the outboard attenuatcr board and
reduce the input signal to about 10 mW at the
IF input. This means only 1 mW 01 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 01
diode mixers.

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

. I ; ;

.'\ .

PhOto A. Top view of the W2DRZ 902 MHz
linear transverrer. TXlRX connectors are to
the fefr, and 144 MHz IFINIOUT to the right.

developing about 8 dBm at 900 MHz. To mini
mize spurious outputs, a Tckc 3 section heli
cal fitter 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
eas ily retuned for operation higher in the
band.

The buffer, driver and final amplifiers are
located after an on-board SOO 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 SOO
mWoutput. The final device is an MRF839,
developing 2 watts across 500 . This latter
oevce can actually make up to 5 watts output ,
but begins to compress at about 2.5 watts.
W2DRZ suggests running no more than 2
watts to run a clean , linear signal.

The receive section is simple: 902 MHz sig
nals are fed through the on-board SOO relay to
the same CGY21 used as the first low-leve l
amplifier , then back through the SRA-5 mixer.
That's it! The manufacturer claims a 5 dB
noise figure for the CGY21. As a result ,
W2DRZ 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 qu ite ste
ble. If you've had your fill of unstable las, or
oscillating receiver sections, this will be a wel
come reliel! To obtainoutput, I initially used an
HP608F Generator (with Boonton 92 to mea
sure input levels) and a Bird 43 with a 5 watt
400-1000 MHz slug and 25 walt Termafme:

Performance Measurements
linear Output Power

Output Power
700mW

1.5W
3.0W
3.5W·
4.0W
4.5W
5.0W··

(NOTES: ·-Transverte r is in compression
and non-linear at 3.5 warts output.
"" -Transverter heavily saturaled at 5 walls
output.)

As far as the receiver performance goes, I
was not able to make detailed tests as my
signal generator cuts off at 450 MHz, so in
stead I relied on over-the-air observat ions,
speci fically with the N3CX beacon on 903.080
MHz 25 miles d istant. 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
welt 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 results, 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 01the W20RZ
unit would probably result in a very sensitive
front end with high dynamic range, as the
power GaAsFET/diode mixer combi nation
saturates at about ·12 dBm input. This would
result in a 1dB 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 Iront-end overload by UHF TV
stations or ot her nearby high-power RF
sources, and the resultant lMD 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 01power 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 lor 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. II's
a winner! m

Photo B. The accessory sequencer board(lefr)
and attenuatorlpostamp board (right). A 30
watt 2 meter mummoae maybe usedas the IF.
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Credit card customers can order by
phone. 24 hours a day. 7 days a week.

Toll-Free: 1-800-328-0609

Cheek Local Utwilor Pc I l iNe U..Rllatrlcliol lS.

COMPUHETERODYNE
RADAR DETECTOR

High-Quality Perfonner! Rely on th is
miniaturized, yet incredibly sensitive BEL
MicroEye Radar Detector. It employs the
latest microprocessor-controlled circui try
to warn you 01radar from ahead or behind.
Order this Model 864 today at HUGE
savings!

• Com puheterodyne Circui try Detects
Distant K- or X-Band Radar.

• 4 LEDs and Audio Alarm Alert You.
• Duration and Frequency 01 Beeps and

Soft Clicking Sounds Increase as Radar
Gets Closer.

• City / Highway Sensitivity Switch.
• 12V Unit Plugs into Car Ughtef. Mounts

on Dash or Visor. Measures 1W 'H x
3W'W x 4'f.!"D.

I-Year Limited Factory Warranty.

::i:~=::C:~~~·~~. .$29
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Shipping. handling: $5.00 ea.
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•

• Quartz Halogen
Bulb

• Dimmer
Controlled

• 12" and 18H

Lengths
• Slot for Color

Filter
• 12 Volt

Operation ,
AC or DC

• Mounting
Accessory
Options

,

"

~ittlite

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

Gooseneck Lamps and Accessories
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CIRCLE 158 ~ RUDER Sf:RVICf: CARD

Aries-1

w.'&~~'lfP~ WEATHER STAR
",, ? A Power-Packed Micro byD IG I TA R

: c'6~'" ~~ Weather Computer for Your Station ...
: $~c..R Rtads Wind Speed (MPH,KPH}· Hi Gusts· Wmd Dlfecllon

l'a~ Temperature (Presenl-H;·Low1 · Wind e/lll/ · Scans AII'
c,~"

I"I~~ .

\\/l

FOIl IBH PC/Xl /AT PS/2 & COMP....TIB lES - S89 .95

'Aries-l •••
___ i'l1efh [l.l.T( I III( frtIm CQlllII"'I" - f~(M'C / 1(()( trorn hi.";",," ('I1..""ti.t tl.WII\lUll'I' tllpoble .,ode's).
... -.1"locl'S h Ko" (r (Hl;n , II.A ood lKJ~ 11'1 ....01 ,"",irs lOt ;,t~'ol~ I)l-SCRIIN I/o.
___ Wor'\ oilh Q \loose ond/rJI funclion K~ It>ll051 ond <\l$'l conlrgl ol ler"';,ol Un ill and 0.,,10 ("lry.
"' Is u'ff__ oiIh or ..bout " 'erlocr,q to l..mOlollnils ond l rgn!l:~

... ~s 0 COfItnl lIodt ond 1I<ll000000lir 5l'''q 'l'Pb:fflI(IIl {opobit, h Ijiwt 11(_ mnln;,q 10 q";';l r-.:~o"q!'S.

Hus ~h"nalit Oo.oP thn u.Q" ~ tbitr to~ / 11';"1dalo l>lr.lr b1 Col. C_I'Y. h~. 111 "fo. ric.
_ ll'b l'I"l "'" othfr ~0fII1 (or 0ttnS 0011 ;~ tnident .. "'fIIIOrJ._ '* .... tor~t~ obIty to t'OfI4uc1 " loll ece COl'lIocIl. ...~ "'-I1IfItOV'Irr fOIIIltdtd 10 GPlk~ .... bQ. and

1Ic ..,~~ fI'l(mql S iJIIo. toPI\O"f Iir.
!vi Extremely useful program! Most Alies- 1 Users "fire up· the program when

ever they are in the shack. lNhether operating Voice, CW, Packet or any other
mode, you will find having an on-line log with integ rated Terminal Unit I/O and
quick access to all of your other ham software a really enjoyable way to operate .

VIS! ~ - Our 10th Yf~r ~ dtlivrnrlf: Qualit, So!l.~rt to l~ Inttrn~lion~1 markrl - - lIu tr rt, n1

Send To:
Littlite/ C A E I nc .
P.O. Box 430
Hamburg, MI48139
o My check or money order is enclosed.
Charge: VISA 0 MasterCard 0
Acet No. Exp__I_ _

PLEASE PRINT CLEARLY

Address
City
5".. Zip
Phone ( )
Sign Here, _

Credit card customers can order by
phone , Call: (313) 231-9373

._---- - - - - ----- - - ----- ----~

- ~=== ::::: :ITC: __
PO BOll 1067
----

CIRCLE 278 0"1 RE,I,DER SERVICE C,I,RD
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Numbe r 12 on your Feedback card

The Pee Wee Thirty Transceiver
A compact 30 meter CW/AM QRP transceiver (Par t II)

by Dan Eggert AC9E

Figure 7. Frequency counter and voir meier connections /() aid receiver align
menl .

CO UN T ER IL~I

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

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

If you didn' t usc the BFO as a signal source
for the receiver alignment , the n adj ust T 8 for
a BFO output frequency of 455 kHz with the
BFO tuning control at mid-range . If yo u used
an RF sig nal ge nerator for the receiver align
rncnt. and a freq ue ncy counter was not ob
tai nable, then inject a455 kHz signal through
the IF stages and adj ust TS for a zero beat
when in CW mode. Th e receiver should now
be ready to tu ne in the world !

T ransm itte r tune- up is very simple . With
the rig connected to a wattmeter and dummy
load, adjust the oscillator t rim me r C5, and
then the output t rimmer C I I for maximum
output power. Repeat the adjust me nts ag ain
for ma ximum output. Adjust the crysta l trim
mers C2 and C3 for the desired crystal output
frequenc ies with a frequ en cy counte r, if
available.

With the transceiver on a dummy load and
keyed, adjust the receiver's crystal tr immers
C 13 and C 14 so that the s ide tone heard in the
receiver IS the same wit h either freque ncy
selected.

Conclusions

The rig design is basic, but most improve
ments would involve a lot of ex ira const ruc
tion and redesign. My main goal was to
develop an inexpensive. simple, and fun-to
operate rig.

It 's qui te 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 . Q50 s like these arc
very sat isfyi ng on a QRP home
brew rig putt ing out only about
two watts. Q RPing is ajoy to the
ham who tru ly likes a challenge .
Jo in the fun! f1iI
Th e compo nent kit, includi ng PC
board, is avai lable for $95 fro m
Ho b by Electronics, PO Box
44247, Denver , CO 80201. As k
for kit #H7300 I . The PC board
alone is avai lable for $35 .

..,

on. or as close as possible to, 455 kHz .
Throughout the alignment , always keep the
signal generator's output at a level enough 10

adjust transformers' T3, T4, and T5 for a
peak of abo ut 0.75 volts on the vo ltmeter. It
may also be necessary to lower the receiver
gain during the alig nme nt to ma intain the
0.75 volt peak. With a 455 kHz signal source
connected at the out put of T4 (gate of Q4) ,
adjust T 5 for a peak on the meter. Move the
signal source to the output of T3 (the gate of
Q3), and adj ust T4 for a peak on the me ter.
Move the sig nal source to the output of T2
(gate of Q2) . and adjust n for a peak on the
mete r.

Repeat the alignment of n . T4 . and T5
again, but keep the signal source at the out
put of T2 (gate of Q2) . USC the highest re 
ce ive r gain setting possible. and the lowest
sig nal source input level that is needed
for a peak of 0.75 vo lts on the meter. Re
con nect the wires prev iously removed from
S2 and 53 , and restore the ci rcuit to its nor
mal co nfigurat ion. Check the local oscil
lator(s) by placi ng a frequency counte r at
the circuit connection of R4, C5, and the
gate ofQ2.

For the tunable version, switch the tunable
oscillator on and adj ust T7 for the proper
front panel tuni ng ra nge desired (RX fre
quency is 455 kHz), or just simply play
around with th is adjustment with an antenna
connected to the rig later. Preset tr immer
capacitors cn and CI4 to mid-range . With
the crystal osci llator switched on, adjust T6
for the freq ue ncy o f the crystal selected. The
best way to align T6 is to usc a scope at this
test point and adj ust T6 for a peak output.
Bui lders without an RF signal generator fo r
the receiver alignment can peak TI and T2
while receivi ng a weak signal with a fairly
constant signal strength. The peak in T I is not

r------l---!I .Q1ul

..,t+-- - -

I . Cathode of Z D l6.5V
2. Cathode ofZD26.5V
3. Pin50f 1C 13.7V
4. Pin 8 0f1 C1 7.5V
5.Pin60f 1C21 1.8V
6. C41 +9.9V

A Iter completing the assembly and pow
eri ng-up ofthe rig, check the following

list of key po int receiver voltages. Usc circuit
ground as a refe rence poi nt for these mea
surements. I used a 12.5 vo lt source to estab
lish these followi ng voltage values.

Your measurements should be within 15%
of these. T hey help spot a major construction
error right off, and could save you from a lot
of grief!

Next. after putti ng out the fires and clear
ing the smoke, align the IF stages. Builde rs
with access only {Q a frequency counter ca n
use the BFO as a 455 kHz sig nal generator. I
used this simple alignment procedure on one
of my rigs. and it worked ve ry nicely.

As shown in Figu re 7. remove the wire
from switch 53B tha t comes from C24 on the
circuit board, and connect it across a 10k
potentiometer to ground. Connect a O.O l~F

capacitor on the wiper of the potentiometer.
With the BFO turned on (switch 53 to CW)
and a freq uency counter con nected across the
potcnnomcr. adjust T8 for455 kHz . T8 was a
fairly touchy adjustment on my rigs. so try to
get it as close 10 455 kHz as possible . Use the
BFO's fro nt panel control for fine tun ing .
You now have a crude , but adequate. sig nal
generator with a variable output uttc nuutor
fo r 455 kHz!

Remove the wi re from 53B tha t comes
from the cathodes of 0 3 and D4 on the circuit
board (agai n see Figure 7). Connect a IOkO
resistor and about a I~F capacitor in parallel
from this wire to ground . Con -
nect a voltmeter ac ross the re
sistor and capacitor. and set it
up 10 measure I volt DC . Remove
the wire from 52 that comes from
ZD I on the circ uit boa rd to
disable the local oscillators . Ad
just the receiver 's gain control
potentiometer for maximum sen-
sitivity .

During the IF alignment. make
su re that the signal source stays
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***Uniden R.d., D.fecfors* * *
Buy the finest Umd.n radar eeteeteee trom CEltodsy
TALKEA·T Un,,,.n ti liung rlda' delector. 51 64 95
ROT·T Uma.n ", . or mount "dlt deta<:tor 599,95
AD9·T Umaen '·P. SSOOrl" . 1l1 ' ad.a' deleClo' . 511495
RDOXL·T U""hm -moc ro" " !fI "dl' deta<:tor . . 5 t ....,95
AD25·T Un,aln .'SO' mounl 'aal' delector " , ... . , S54 95
RMOO-T Uniden .'"0' mounl 'adar detector , S14 95

ConsumerProducts Division
P O 60. 104 5 0 AnnArtlor. MOCh'98n4S1Q6-1045 US A
For o,d.,1 cIU3 13·913·8888 O. FAX 3 13·971 ·8000

CIRCl£ 121 ON RUDER SUV!CI: UItD

** * Uniden Cordle•• Phon•• ***
A malor consume' magu,ne dId a compa"son . tudy on
<;ardless phon es, n 'e check points Included CII"ty,
efflc ,ency and o'iCe, Un~en was ,aled bel t buy
XEToo-T Uno"," eo'dless P~Ontl "" I ~ 'OIa~.' 59595

* '*'* E.'ended Ser..lc. Contrect '*' ••
II , OU O." CI\U.. I lC,nne'. CB, ra dar aetlClor or <;ord'e..
O"o"e trQll'l I"y store InIne U 5 orc."'(\1 ", 't~ ,n t~e 1181 30
d.ay.. J'O" Can get up to IhrH rea.. 01 ."enda<l aervlC.
o;onl'IC1'rom W.'..n'e<:~ T~ ,. S-e-rv OC•••, .._ plan b&O,nl
arll, r I~.....nu1a<:tu'..( . ",a. tl nl, e.or' •• WI"a"'IC~ "' "
01"'01"'" all nac.....ry ll bor and "" II nol charg. lor ,.tum
""OOOng blel'l<l&d servICe e<>nl'aetl arl not ' e!u""'OlfII""
IQOly only to l ~. """01'1'1&1 P<.I":-l'l.Iser " two rear• • tlfldld con
lra<;l on . mOl:\l11 or e-s.e sca"".r II 1211 fl. I'I<l"""rearl ll
53999 For ~a"d~.1<l scann.r" 2 , ..,. .. 159 99 and 3
,...r" .57999 For ..daraet a<:tor......o y..r.,. 129!19 f or
CB..ee.. 2 ' .... >5 539 99 For CQI"'_ p/'IOn... 3 yel .. II
5J.1 99, O<ae, ,ou,e>1end&d • • rvlC. conl'lCt lOQ"

OTHER RADIOS AND ACCESSORIES
~5XLT·T Bel rCI ' 10 ChaMellCJl"ner 51... 9~
BC10XLT·Y B• • rc.':ro C~I""el lCa" ".r 5159 9~

BC115XLT·T SHrCl r I 6 ch.Mel K,Me' . 51 56 95
.~.CIAU H-l I 500-T Reg."c, 55 ch I<:8MI' 5169,9~

Al 0000TR.g. nc, "5 chann.IICaMlt S1 19 95
UCl 02·T RItlJI" cy VHF 2 ch, 1 Wall !flnlCl'''I' SI II 95
8ps!·T RIlI.ncy 16 amo reg, power luPOly I I T9,95
MA$<ItrT 0'00'1" cha'ge' 10' HX1 200 & HX1 SOD 559 95
M,t,51 8·T W.II cha'ge, lo r HXI 500 ICl nne'""", S1 4,95
M,t,553·T Ca,rylng case tor HX1500 IC,Mer S1 4,95
MA2!!1·T C'ga,elle ilghl e, co,dlO' HX1211500, 51 4,95
MAII11·T N..Cad ballery pack 10' HXlOOOI I 200 , , ' S39 95
BP205·T N,·C. deeu paCk 10' BC2oolBC1OOX~T. S4995
88· T I 2 v AA N,·Cad bllle"e. (III 01 .,g~l) , S17,95
FB!·T FreQuen<;y Dlreclory fo, Enl..rn U,S, A. . $1 4,95
fBW·T F'"Quen<;y Dlfeclory fOf Wel l e," U,S,A $1 " 95
A$o.T " " $ca.n O"e<;lory 514,95
SAF·T S..rv,••1Rid", Frequenc, Olfl'Clory 51" 95
TSl).T "Top SI'C' l t' Reglltry ot u S GO\/! f '.q $1"115
Tl C·T Te<;hn,que. lor Inte,cepl 'ng eomm 51 .. 95
RRF·T R" IrOfld frflQ<lency d".":tory 51 .. 95
EEC·T Eme-.I, & ESOIonage Comm..nOCI " on. 51 .. 95
CI( ·T eo..-. rt I",f11logencl Eiect EaY8lO'app""ll 11495
MFF·T Mod",. " feder.1FreQuency ct" lClory 51.. 95
AeO-T M.gnet mount mOOo_ K.nne, I ntenn. 53595
A7D-T B"l lt.l,on 1CI""e' ant.nn. 53595
A50D-T 10 & 11 loleler- 50CI wan anl.nn. 138,95
AT:JOO.T 25 MHl ,- l ,3 GH l [hl<:Oftl ln'lnnl Sl 0!l95
USAM...·T ...ag """,nt VHf I nt "" t2 _ 53995
USAK·T .. "011 mount VHF ai'll. ", I 11 CfltIlI 53595
U$AM50-T.."_rnount UHF 1" ' "' I 17 CfIblI 53595
Add $<1,00 lI'l'OP'"llf",aIlaCOl....,..,.. OO Of/lll(l ll ""...... t....
Add 59,00 1~ IPQlng OIr radlG ."d S" 00 per Ifl t.nna.

BUY WITH CONFIDENCE
To ,It ttl. I•• t••td.llrl,., I,om C., 01 any acanne•.
lend or phone your order d"ectly to our see-eee
O,l!nbut.onCentet~ MIchiga n 'es 'dentl please add"~
sales t.... 0 ' supply your l a. 1,0, numtler, Written pur
chase orders are acceoted from aoproved government
agenCiet and most well ratec f"ml aI, 10"1> surchlrge
for net 10 billing, All sales are subject to avai lsbility,
acceptance and veri ficalion. All sales on accessories
are final, Pnces, terms and speclficationlare subiectlo
change with oul ecnce. All pnces are in U.S,doliars, Out
of stock ilems will be placed on backorder automat rcauv
unlen eEl i, inslructed diHe,ently, A $500 addit iona l
hand ling fee will be cha'g ed tor all orders wit h a
merc handise tota l under$50.00, Shipments are F.O.B,
CEI warehouse in Ann Arbor. Michigl n. No COO's.
Most items tisl ed have a manufactu'er"swarranty. Free
COpias of w, rranties on these productl arl I Vl ilable
by wfl ling to CEI. Non-cel1 lfled check. 'equite bank
creerawce. Not responsible for typog..phlCioI e.,o.-s

M.U ord.,. to: ccmrrwmcancns Elect ron
iC$~ Bo... 1045 . An n Arbor, M ich ig an 4 8 10 6
U,S.A Add 59.00 cer sceoner tcr U.P.S. prouna
shipping and handling in the continental U.S.A.
For Canada. Puerto Rico. Hawaii. Alaska. Of
APO/FPO delivery. Shipping Charges are three
times cont inental U.S. rates. If you have a
Discover. Visa Am e rican Exp,ess or Master
card, you may call and place a c redi t card order.
S"':> surcharge fo r billing to Ame,ican Exp ress.
Orde' tolHree in the U.s- D iaI8OD-USA-SCAN.
In Canada. dial 800-221-3475. FAX anytime.
dlaI313-971 -6000. II you are outside the U.S.
or in M ic hig an dia l 313-973·888B_Order today,
SCanner O,stnbut,on Cenler~ and CEIIOllOI are trade
me",1 01 Communi<;atiQn$ Electron iCS Inc
sale d.te. 9 /15/B8 - 12/3 1186 " 0 l 1oo 188·T
Copyri ght CI 11186 Com mu nlCl llonl Elactronlc:a Inc: .

For credit card orders call

1-800-USA-SCAN

BC760XLT
800 MHz.

m obile scenn. r
SPECIAU

Bearcaf" 145XL·T
list price 51 B9.95/ C E price $94.95/SPECIAL
,o-Bend, f. Chenn.' • No-cry.'e/.eenn.,
""'orlt, con'rol. W••lh., .eereh • AC/DC
Bands; 2 9·54, '36· 174, 406·5' 2 MHz-
The Bea,cat 145XL il l 16 Channel, prOllrammable
scannerCO'olering ten freq uency bands, The unit featu,es
a built·in delay function that adds a three second delly
on all channtlls to prevent missed t ransmissions. A
mobile version cal led the BCS80XlT·T featu ring p r~

ori ty, weath er search, channtll lockout and more is
available for 594,95, CEl's pac kage price includes
mobile mounting bracket Ind mobi le power cord,

Regenc~ Informant'" Scanners
Frequencycoveflge. 35-54. 136-174. 406-512 104 Hz.
The new Regency Intormant scanners cover vinu
a lly a ll the standard police, fire . emerg enc y and
weather f requencies. The I NF 1-T is id eal lor truck
ers and is only $ 129.95. For base sta t ion use, the
INF5 ·T is 584 .95. Order your scanner today.

NEWI President" HR251 0-T
l ist Price $499.95/ C E p rice $ 239.95/SPECIAl
10 lIe'er 1I0blle T,enet:ehr., • Digltel V~O
FII" ..nd Co"erege • AI~lIode Opereflon
"t:.1II liquId ert.'el d'.p'e, • Allto Sqll.'eh
RIF. "".prOfl,emmed fa IeH• • Chenne/.
f reQulfley C<>""1I1, 280000 MHZ '029,6999 MHZ
ThePresi<lent HR2510 Mobi le 10 M elerTransceive r
made by Uniden, sels a new standard in amate u r
radiQcommuniCat ions. Fully Feature<t-The HR2510
has everylhing thai you need. Up 10 25 Watt PEP
USB/LSB and 25 Watt CW mode. Noise Blanke r.
PA mode. D ig llal VFO. Built- in S/RF/ MODtSWR
meter. Channel switCh on the microphone, and
much morel The HR251 0 le ts you opera te AM. FM.
USB. LSB orCW. The digitally synthesized freQuen
cy control gives you maximum stability and you
may choose eIthe r pre-programmed 10KHz. chan
nel steps, or use the bu ilt-in VFO fo r steps down to
100 HZ. The re's a lso RIT (Receiver Incrementa l
TUI ,11'1 9) to give you perfectly tune d signals. Wit h
receive scanning, you can scan 50 channel s in any
one o f four band segments to find oul whe re the
action is. Order your HR2 51 0 from CEI today,

*** Un/den CB R.dios ***
The Unid.n line 01Cill! ens Band Rad,o Iranscei. e,s IS
slyled 10 compliment ctner mobile audio eQuipment
Uniden CB r. dlOS are 10 'ehable thallhey ha.e a Iwo
year limited waff anl y F,om Ihe lealu'e pac ked PRO
alOE to the 310E handheld there ,a no ooner Cit izens
Band ,ad,o on the market today
PR0310E·Y Un_ ..OCII Po<1aDl8/ MOO<1e CB " 3 9~

PR0330E·Y U".oI" "O Ch R. mot. mount CB " Q<195
PR05OOD-T Unioen "O Clllnnel CB MoDole _. 538 95
NINJ...T PROJI OE .....11\ ,acllalll..l>Ie bin...... -,k.U9 95
Bl O-Y 1 2V AA~""'" blnery tor N,1IjI. 1M! 01101 52095
IU.RATE·T UM/.n olO Cl\lnnfll l'flCUe " dl() . .. 5~3 9 ~

PR05101tl·T Un<den olO ch. n CB MOOoIe .. 5311 95
PR0520XL·T Un<den olO Ch.n CB Mot>oIe 55695
PR~E·T Un_ olO Cl\l n n.t CB_"' . U T,95
PR064OE·T Un"'Ifl "Ocl\lnnfllSS8C8 MOI:\Ile .. 513T 95
PR07l 0E·T Un_ olO Cl'llnn.1 C8 Sue 511995
PR08 10E·T Un"JIrl "O <;lIInn.1 SSB CB BaM 517.. 95

Bearcaf" 200XLT·T
list price S509,95fC E price $254 ,95/SPECIAl
1.·••nd, .00 Cltlnn.I • 800 IIH• . Hlndltlld
•••,elt • ","," • Hold. Prio,", • Loellou'
FreQu.ncy "nge: 29·5_. 118· 774, 406-5 72, 808 '956 MHz,
E.clualtS 823.98 75·849 0 t 25 .na 868 9875·8940125 MHz
The Bearcat 200XLT sets a new standard lor hand
held scanners in cerrceneoce and dependability
Th is full featured unit has 200 programmable
channels With 10 scanning banks and 12 band
coverage. II you want a very similar model withoul
tne 800 M Hz , band and 100 channels, order the
Be 100XLT-T for only $ 189.95. ecrooes antenna
carrying case wil h belt loop. n;.cad battery pack.
AC adapter and earpl\c)ne, Order your scanner now.

Bearcaf" 800XLT·T
uetprice S549,95/ C E price$259.95/SPECIAL
• "Bend, 40 Chen".' • Ho-t:ry.'el .t:enn.,
""'orlt, contro' •••erehllcen • AC/DC
BandS: 29·54. "8·' 74, 406·5 12.806·912 MHz
The Unlden 600Xl T recei -.. , olO channel s in two bank..
scans 15 channell per 1KOftd, Sln9'.- · ....."' .. x 12....
If you do not need the 800 M Hz, band. a s,milar model
CIolled the BC 21 0 XLT·T ia ,"ailsble lor S17a.9~

Uniden Corporation of America has pur
chased the consumer products line of Re
gency Electronics Inc. tor 512.000,000. To
celebrate this purchase, we're having our
largest scanner sale in history! Use the
coupon in Ihisad lo rbig savings. Hurry...otter
ends December 3 1, 1988.

Ott' SPfcial sa~jnll s on rhe scanner.
li sled in I/lis couport This coupon mus'
blI included with your prepaid ord••.
eredil cerds, personal checksandquen·
tlty discolJnts are excluded 'rom ,hil
Oller aI/fir valid only on prepaid orders
meileddirect! yto Comm IIniearion sElec
tronics Inc., $1.0 8o~ 10 45- Dept, UN/9.
Ann Arbor, Michigan 49106· 104 5 USA
Coupon up/res December 31, '''88
Coupon mllYnotbe IIsed inconjunction
wil li any ortle' offer from eEl. Coupon
m.ybfI photocopied,AddS9,00 'Of Ship'
j)ll'lll in /t,. cOl'ltil'lel'lt.1 U,s. A.
Re g encyTS2·T • • • • • • • • • $2 S9 .9 S
RegencyTS1·T • • • • • • • • •• 18 9 .9 S
Re g ency I NF1 ·T •••••••• • 1 19 .9 S
Reg ency I NFS·T•••••••••. • 79 .9 S
Regency H X15OC>T ••••••1S9.lil5
Reg ency UC1 02-T •••••• • 1cs.ee
Re g ency RH6068-T ••••• • 4 19 .9 S
S..ree t 200XLT·T •••••• $249.lilS
a.ereet100XLT·T •••••• • 184.9S
a.ereet 8OOX LT·T ... • •. • 2 4 9 .lilS
Un lden TALKER·T ••.••• $ 179.9S

****VALUABLE COUPON ****

**... MONEYSAVING COUPON***

NEWI Bearcatl 760XLT·T
Lilt price $499.95/ C E p ric e $244.II S/SPECIAl
f...nct.. fOO Chenne/. Crt.te"." • AC/DC
FreqlJfll'lcyr.l'lllQ'29·~4. I 18-174. 40tl-512,80IHI~~ MH~
E6CludU 423, 98 75·849,0 725 and 888,98 75,894, 0 125 Mlit.
The Bearcal 760 XL T has 100 programmable chan
nels organized as fi ve channel banks fo r easy use,
and 12 bands of cove rage including the 800 MHz.
band. The Beercat 760 XLT mounts neatly under
the d ash and connects directly to fuse block or
battery, The unit also has an AC adaptor, flip down
stand and telescopic anten na lor delk top use, 6
5/ 16" W ... ,.,." H x 7"1 " D. M ode l BC 590X l T-T ill
a similar vers ion without the 800 M Hz. band to r
only$ 194.95 CTCSS squelch option now available.

SALEI Regency" TS2·T
list price $499.95/ C E prtc••289.9S/ SPEC IAl
f."nd, 75 Chennel. Crt.Ie"• ••• ACIDC
F'eq....nc yr.ng., 2g·54.1 ' 8· 1 75. 40~·5 1 2. "'0&-950 M Hz
The RegencyTS2 scan ner let,. YCHJ mOrlllor M ilitary,
Space Setellites. Government Ra ilroad.
JUlLtiCe Department. State Department. Filh &
Game. Immigrat iOn, Marine, Po lice and Fire Depart·
ments. Ae,onautical AM band, Paramed ics. Arn
ateur Radio. ~us t hCHJsand s of other rad iO Ire
quen(:les most scanners can't pick up. The Regency
TS2 features new 40 Channel per second Turbo
Sc.n~ so yCHJ wont m iss any o t the aCl lon. Mode l
TS1·T is a 3 5 channel version of thil radiO withCHJt
the aoo MHz. band and co sls only 5199.95.

Regency· RH256B·T
List price 5799,95fC E p,lce 1 2119 ,II S/SPEC IAl
f8 CMn"" I 25 Witt Fren.t:.I..r I ""/orltr
The Regency RH2568 is a sixteert-Channel VHF land
mobile transceiver designed to cover any Iro' ':: 'lency
between 150 10 162 MHz, Since th is radio is
synthesized, no expens ive crystals are needed to
store up to 16 f req uenc ie s with out ba llery backup,
All radiol come wi th CTCSS tone and scanning
capabilities. A monitor and nighVday switch is a lso
slandard. This transceiver even has a priorily fune
tion. The RH256 makes an ideai radio lor any police
o r fire department vo luntee, because Of its low cost
and high performance. A60 Watt VHF 150-162
MHz, version called the RH 8069·T is aVl ilable
for $429,95. A UHF 15 wat t. 16 c hannel version of
th is rad io ca lled Ihe RU1 58B-T is a ls::lavailable
and cove rs 450-482 MHz. but the cost is $454.95.

•
unl err
$12,000,000
Scanner Sale



Number 13 on your Fe-edback card

Passions of the Ether
Hams and their reasons to be

by Ste ven K. Roberts N4 RVE

I t is a rare treat for a writer 10 contemplate a
blank sc reen on the eve of dead line , try ing

to get in the mood and feel the audience the n
suddenly realize that with every reader he
shares a single potent passion. Ham radio is
more than a mere vert ical market- it' s obses
sion, rel igion , and lifestyle of choice fo r a
diverse scatte ring of tech noid human ity . Th is
touc hes me with something approach ing
poignance , spawning a tempora ry de pa rture
from the usual theme of this se ries.

Actually , what started all this was a sort of
introspection. the kind of analysis that ac
companies any pe rsonal expenditure o f man
years and kitob ucks . Why am I doing th is?

G rowing Pains

As you have probably noticed from my
recent articles about the Winnebi ko , my
high-tech nomadncss is getting out of hand .
The OSCAR Mode L station is now under
co nstruction; I ca n ope rate 80~ 10 HF while
ca mped and 10-6-2 FM-SSB-CW while ped
aling; the bicycle-mobile packet station in
cl udes a BBS; and I'm se riously considering
trying ATV with a Sony 8mm video system.
Both bicycle tra ilers arc being rebuilt with 55
watts each of additional So larex PV modules ,
and I' m using Tedlar'" substrate material
with a bonded shield ing laye r to build a dedi
cated pop-up operating pos ition for the whole
lightweight ' ' sback. ' The 70- and 23-cm OS
CAR beams break down and ride in a foam
lined drawer under the trai ler , the extendable
mast supports five different antennas and a
preamp, and in add ition to al l this , there are
expanded compute r systems, nav/mapping
systems , a voice-data-fax cellular phone with
answering machine , and much more .

So what madness drives me 10 dedicate all
avai lable resources to a gizmological tour de
force that , put crudely, merely lets me travel
around in slow, high -risk discomfo rt while
chatting occasionally with fellow tcchics?

I started pondering this question as a sort
of intellectual background task last month
while visit ing WA40NG in Richmond . Jim
is bui lding a new ho use , and we rented a
If-Haul 10 pick up his new 170-foot Rohn
55G tower a hund red miles north at EEB.
He 's looki ng for a few hundred feet of fiber
optic cable 10 control an all-band IC -900 at
tower-base from the house. He just set up
an all-mock satellite stat ion with the largest
possible beams, another tower , and fully
automatic AZ-EL tracking and transceiver
tuning under control o f a dedicated Pc. Thi s
same ham also operates a busy a-port packet
BBS with online CD-RO M ca ll directory ,
and extends his coverage with a remote site or
two. Why does he do it?

" Well, there's a bit of the anarchist In

me, " he sa id. " In fact , it irr itates me to
register my tower with the FAA . "

As I write this, I' m vis iting another Jim
A B4CZ in Norcross, Georgia. We ' re parked
in his driveway in our temporary mother ship
(a 35 -foot school bus that lets us make the
rounds of man ufacturers, cl ients, hamfests.
and trade shows while hustl ing books and
work ing on the new bike system). I sit here
keytapping in his driveway, my fingers danc
ing to the rhythm s of Bob James, while our
host pursues the passion. I see him up there
clamberi ng across the sleep roof, riski ng his
life with a so re back to replace the 3lB-wave

20-meter vert ical with a ne w beam , dropping
another run of coax alo ng the fat bundle that
already links his covenant-stretching subur
ban antenna farm to a room full of equipmenI.

His bride of two wee ks atte mpts to involve
him in domestic activities, but he will have
none of it this afternoon . His eyes arc gleam
ing with rad io waves . Why?

'" feel a strong pr ide in my ability to com
municate over long distances . All my life I ' ve
really loved rad io , ....

Everywhere we go it 's like th is, Rooms
pape red with QSLs, relations with neighbors
strained by skyhooks , budgets reeling under
new gear, late nights d igg ing through QRM
in the quest for a ZA or an SU , impromptu
on-ai r gathe rings dedicated to quantifying the
incremental im provement in somebody ' s
aud io hams across the land are crazy with the
urge to communicate.

What Makes Radio Special?
The compute r hobby was like this duri ng

its short life in tbe 70' s, but as it matured fro m
wire-wrapped 8008s to the epoch of software
supe rstores , it quick ly evolved from toy to
too l. Wh en I fo u nd m y d ea r o ld B E
HEMOTH plaste red with lax cha rts and
schedules, so mething happened to the thrill .
Compute rs have become like oscilloscopes
and mill ing 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 fro m reachi ng amateur radio proportions
by a device technology that packages insane
co mple xity into untinkerable modu les
a tech nology that eithe r works or doesn't,
offering none of the tweakings and mysteri
ous RF tricks that we hams both love and
hate .

But ah, radi o . What else can span cu ltures,
thrill us with raw power, enchant us with
magic while puzzling us with complexity,
challe nge the intel lect , sat isfy the urge to
compete, dazzle on lookers, serve the public,
guara ntee a ci rcle of friends, reward in pro
portion to effort , offer security in strange
places, bring out the anarch ist lur king with in ,
offer a constant flow of irre sisrable new toys
to keep the checkbook depleted , and tie it all
togethe r with a tingling undercurrent of fun?
What else could drive me to furthe r burden an
already-ove rloaded bicycle , so mething I
swore I'd never do? W hat else could make
you browse th is issue of 73 and lust after
boxes, Birds, and Butternuts with all the
tight-chested urgen cy of youthful desire?

Go on, admit it. You concoct elaborate
j us t if ic at io ns , but yo u r pu rch ase s 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 I see a disc rete set of mot ives 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, ca ndidates
of d ub ious mot ives , terror ist s , scattered
mini-wars, and earnest discussions of mad
Star Wars pursuits , it is tempting to dedicate
energy to the el im ination (or at least the
avoidance) of govern ments . Forget your na
tionalism for a moment and join me in a quick
fantasy . , ..

We're cru ising the Galaxy in a starship.
and broad-spect rum elec tro magnetic activity
with a higher-than-normal autocorrelation
function suggests life on a blue-gree n planet .
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D iscreet ly we ho ve r . all se nsors on. In itial
concl usion: a si ng le inte rtwined ecosyste m ,
dominated by a single intell ige nt species.

Looking closer and extrac ting mea ning
from the j umble of t ransmissions , ho wever,
we begin to observe that the pla net is c riss
crossed wit h boundaries , some follo wing nat
ural geographic features, o thers imagina ry ,
Different abstract regions , populated by the
same species . spend 10-20 % of every indi
v idual's income on the tools of warfare . Hu
mans cross ing imaginary lines can be har
rasscd . sea rched, taxed . impri soned , or
killed . Artific ia l trade rest rictions e xist.
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 co nstraints o f
governmental policy . Even though an Ameri
can ham can't ask a n Irish ham to call a fri end
in Dublin , the capability is there ; even though
there are places where ham radios are cons id
e red spy equipment, it's good to know that if
it all h its the fan , we amateurs will be there to
help knit humans toge ther. Every new sta
tion, be it a packet BBS or a I .2 G ig HT , adds
to the general ability o f o ur species to keep
itself from dissolution .

T he Sun h 'ali..t

C losely rela ted 10 the Anarc hist is the
Su rvivalist , batthe motives a re more person
al , less related to polit ics than prepared ness.
We ha ve recently S\.'Cn the e ffects o f mass ive
single-point fa ilu re in communication sys
te ms . when that switc h in Ill ino is c ras hed and
left thousands without info rmatio n li nks.

The re is genuine satisfaction in o wning
equipme nt tha t will wo rk whe n commercial
se rvices a rc sh ut down by d isaster , war , o r
econo mic collapse . T his is o ne of the plea
sures of my bicycle , in fac t . Not o nly doc s a ll
the eq uipment ru n o n solar power, hut so docs
the bike itself. The pe rsonal effect o f an
American informal io n/power/fuel d isaste r
would be softe ned by the presence of rad io
systems that keep r ig hl o n work ing under
natu ral powe r , assuming thai no NEMP has
co me along 10 blow away all my c hips .

T he World Cn tzcn

C ulturally . ham rad io ca n be described as a
global doo r-o pene r . Peace and understand ing
among various aggregates of Earth ' s c itize ns
dcpend more on co mmunicat io n than any
thing el se (something full y realized by rotali
tarian leaders who do the ir best to prevent it).
We have been co ndi tio ned to believe that
difference means dange r , that at any level of
magnification , world affairs reduce to a para
noid "US versus T HEM " formula.

Polit ics aside. the easiest way to fix this
illness is to s imply co mmunicate (irucracnve
ly . not just by watching the occasio na l PBS
documentary about the r itua ls of Zambian
natives o r Russian hol iday fashions) , Hams
are in a unique position to spread a demystify
ing awareness a mo ng thei r fellow citizens
spend ing hours in relaxed co nve rsat io n with
new friends worldwide , they realize that
they 're not all that diffe rent.
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Talk to alie ns beyond the QTH and s igna l
report leve l. Discover tha t they're not aliens
after all . Share those insights with ethnocen
tric Americans. and realize that you 're hel p
ing save the world .

The Social Aninml

Of course. not all hams wam to thi nk
g lobally . The re ' s nothing intrinsic to a rad io
that fo rces its user 's mind 10 open . That's
O K-thcre are plenty of o ther good reasons
to do this ,

Consider the ne ighborhood . If yours is like
the ones I knew before moving to a bicycle. it
is a random assemblage of not -necessarily
compatible people cast together by economic
strata and chance , The contras ts can he
absu rd . Bo th J ims mentioned earlier a re
harrassed at some level by thei r neighbors fo r
antennas and unsightly v is it ing nomad buses.
while the neighbors ' goal in li fe is a perfectly
man icured lawn and a clean Cad illac .

This seem!'> a strange way to live -e-tc be ca-r
into physical proximity with thosc of incom
patible natures . It's o ne of the driv ing forces
behind my conunucd wandcrtng, I prowl the
land in search of exceptions.

The social ham , like ibc computer net
worker, has discovered a so lut ion to the prob
lem . Whe n yo u go o n the air , your neighbor
hood becomes virtual , w hether the scale is
g lobal or repeater-wide . Your co ntact is
b rain-to-brain (not face-to-face) , and the ef
fec ts are inte resting . F irst , when It docsn ' t
mailer what your friends look like . you can
make some astonishi ng cunncctionv. Second ,
whe n the ir locat io n is no more imp ortantthan
their al ma mater. your rel at io nships arc not
co nst rained by geog raphy . F rom the fo l"-"y
Possum-Trot net In the Sunday morning
meetings of o ld friends on 40 meters. hams
ha ve fou nd ways 10 s tep out sidc the
bo undar ies oft hc ir physical neighborho ods.

T his has led me to mukc my home in Dams
pace , a not-la nd where bigotry is ohsolctc and
geography fa lls apart. Ha ms have known this
fo r decades, and often sec the physical rea lity
o f suburbia as an ins igni ficalll backdrop for
their real life , instead of the mind -numbing
trap that it can so easily become .

The Socialh - Inhihitt'd

Then there 's the other silk of thc same
issue . Some pc..oplc don ' t have a c hoice. They
a rc shunned. Pe rhaps scar ti s"uc or deformity
makes them hard for sty lc-conscious Ameri
cans to face. Perhaps they're fat , ugl y. or
confined to a wheelchair . ~l ay he thei r speec h
is made tortuous by cerebral palsy o r stutte r
ing. Maybe they' re a minority race in the
wrong pall o f tow n-c-or female and techno
brilliant in a cultu re rhat frowns on that ten
dency in " g irls. "

T he point is . ham radio ca n open communi
ca tio ns channels while hid ing whatever it is
that make s normal soc ial izt ng difficult .
While anonymity can he abused (especially in
the computer networls) . it ca n save the very
lives of those driven into desperate lonclmess
by their appearance .

There' s a bra in in every body , e ve n if the
face doesn't meet current sta nda rds or the

peripherals don' t a ll work. If you kno w
someone like this , dying slowly of intellectu
al neglect. take the t ime to demonst rate ham
rad io . Yo u may make a life worth living . . . .

The Public Se rvant

I' ve a lways been fasc inated by this much
publicized aspect of ham rad io . Ind iv id uals
build communication systems o n behalf o f
society, out o f pocket. wi thout pay. o fte n
taking time off from work when volunteer
radio duty calls. It takes a variety of form s.
ranging from building packet mail-forward
ing systems 10 manning a disaste r-relief nerve
cente r, and the motives behind it are among
the most noble of any in our culture . There
really are people whose need to help other
people, even strangers. is a majo r personal
priori ty .

Actually . there are two forces at work
here . One is the humanitarian support of
those in trouble (or practice for real eroergcn
cies by helping at public events). and the
othe r is the c reation of syste ms that keep
co mmunicat io n flowing without cost or cor
porate substrate. The former is easy to under
sand. but the latter is not so o bvious .

What, e xactly , drives a ham to spend thou
sands of dollars to bring a new packet BBS
online? l rhink we' ll find that it spans most of
the o the r motives in th is article, from being
the biggest digi tal signa l on the block , to the
seduct ive delights of tec hno logy , to the hope
that all ou r communication eggs don' t end up
in an expensive a nd volat ile government
basket. When you consider the cost o f such a
station ca n run $ IO,(j(X) o r more, the po we r of
the motives behind it becomes obvious.

And what about At\ISA T? The packet
sa tclhrcs go ing up next January will be c heap
at about S40 ,()(M) each, a nd the OSC AR 13
system just la unc hed has been es nmurcd at
roughl y $2 million . This not cas ual tinkering.
folks, th is is passion .

T he Good Samaritan

O f co urse, there a re thousands of low-bud
get hams who live far from the big projects .
They ne ve r part ici pate in e mergency pre
paredness exe rcises. and may even g rumhle
when thei r favorite repeater is t ied up a ll day
by log ist ical support for a 10K run .

But these same fo lks would elbow each
o ther aside in the rush to help a st randed
motorist or call the police about a d runk driv
e r. Whether it's our fami liar need to help our
fellow man. o r a less-noble desire to just ify
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 satisfaction in sto pping my
bike to help stranded motorists, and though I
am of little use for lO..... ing or jump-starnng , I
ca n sure do something about calling for he lp .

Pe rha ps this sort of thing also exonerates us
a bit. making our obsession with new toys
seem a bit less selfish . . . .

T he Sportsmen

And then there 's the scoring culture. For
many hams. DX contacts a re not so much
cultu ra l interconnect ions as fodde r for the



cove red " Worked More Than 100 Count ries
o n 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 lhe glory .
Others for the exercise. Others fo r a conccn
trated dose of that enchantment that comes
with working every new state o r country (I
ran about 150 QSOs on Fie ld Day as a casua l
one-delta for this reason). Some do it 10 re
ceive external , objective feedback on the cf
fecn veness o f thei r station. And still others
do it 10 add excitement to the process of
advancing Ihe state of the art in communica
t ion techniques (collect ing meteor-scatte r
g rid squares) .

As with m ost aspects of ham radio , the
quest ion of motive is mi red in complexity.
C learly , there is thri ll in compet ition, and
some of the more sophistica ted fo rms o f
"radiospon" reward nOI the bucks spent on
big guns, but the hours spent o n fine-tuning
rece ive efficiency and operat ing sk ills.

T he Sho,",ofT

BUI some people have no such mot ives-or
ifthey do, they 're secondary 10 the feedi ng of
an overgrown ego. You meet them occasion
ally on the air: il seems that every club has
one . Outlandish claims of technical derring
do are always afloat when this bozo is
around , and be ca reful lest you become
drawn unwill ingly into a battle of one-up
mansh ip .

Ham radio can be appealing to the egotist ,
fo r a new audience is only a CQ away and
verificat ion of lies is next 10 impossible . This
kind of person canno t surv ive in a closed
community , and so turns 10 short-term rela
tionsh ips to ICL-U the habit of trying to impress
everyone. And with the full range of this
complex hobby ava ilable as fodde r for in
vented experiences, he can get away with it
for quite a while befo re othe r hams sta rt
exper ienci ng myste rious local QRM after
being dragged into a QSO with him.

T he Practlcal Ham

This one' s easy, and also common. There
are four ways to slay in touch with the world
from your car: cellular phone, CB, business
radio, and ham radio. The first is expensive
and non-social , bul very reliable and quiet
near c it ies: the second is cultu rally useless ,
but occasionally handy on the Interstate :
the third involves business licensing and
expensive hardware ; the fourth is easy, fun,
re liable, and a ffo rdable . I have met a number
of hams who got their license only for the
abi lity 10 aetopatch home every afternoo n
and say , " Ho ney, I'm on the way . Need
anythi ng'! "

Maggie KA8ZYW joined me electronical 
ly as a condit ion of the high-tech nomad j ob.
Gett ing the re was a big challenge for one
whose life had been spe nt far removed from
technology , but she did it , and it has not only
kepi us in constant contact, but has nea rly
doubled our range o f on-the-road relat ion
ships . Ain't technology wonderful?

I would broaden this category to include
safety. T have o ften pedaled into the ragged
end ofan unfamilia r city. paused by the road
to sto re a ll the local repealers in memory ,
then pressed on with the reassurance of an
occasional reset beep in respo nse 10 my left
thumb.

And for some people, ham radio is all that's
available. In the wilds of Nevada , there are
whole communities wuhoet te lephones that
a re lin ked togeth er via a mountaintop
repeate r and local hams .

T he S)stem -Realer

Any comparison belween ham rad io
and other communication links br ings up
another point. Some hams have discovered
thai routine personal long di stance con
versat ion is free via radio and expensive via
phone. That sounds like a good stand alone
reason for gell ing a license , even if you' re
not interested in socializing o r explor ing the
technology .

T he Tinkerer

Ah, the urge . T inkering goes with radio the
way clambering goes with mountains . The
combinat ion 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 lest , the probing touch of meier
and scope. Graticules in the night. Dragging
a dip lead from the d uller of your bench ,
shaking off a litter of excised caps and un
nameable bits of electronic detritus from past
projects. Stepping barefoot with a shOUIon an
upended DIP. Ripping open padded bags
from mailo rder pan s houses . Poring through
fl ea market bins , your mind a confusion o f
possibilit ies locked in mortal confl ict with
economic reality . Hauling your new widget 
framus over to a friend ' s house to use the
signal generato r. Making the HW-8 better. It
never ends , and never should . This is ham
radio 's essential nature , and may there neve r
be a day when we all become applience-ops!

The Gadgel Freak

But there's another s ide to lhe love of hard
ware . Did you sir in rhe numbing torpor of
g rade school, keeping awake duri ng the
drone of history class by drawing magnificent
pictures of your future laboratory?

Do you thrill to the IC -78 J, reach across
hamfest vendor tables 10 feci the dials , and
imagine your house bristling with log period
ics, discooes. rbombics, and hel ices? Do you
periodically clean up the shack (especially
upon receiv ing a new piece of equipment),
then s it back and gaze at it a ll in a sort o f
ma rve ling fog?

If so, you ' re a gadget freak. You want all
new electronic toys, and lind their acquis ition
at least as exc it ing as thei r usc,

T he M aglctan

Early in this series , I related an event that
took place during one of my fir st fo rays into
HF QRP. I spoke of the sl iced rock in the
Virgi nia sunshine that pumped current into a
box of chemicals , conjuring a few Megahertz

of RF modulated by my wiggling finge rs and
shoved out to a wire in the trees . Across the
ocean, 6000 miles away , a stranger heard the
d isturbance 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 is something arcane and wonderful
about radio . Computers work with digital
perfection. ca rs run as long as you keep 'em
oiled , bUI radio waves behave on the whims
of sunspots, meteor trails , io nosphe res and
tropospheres . You can never know every
thing about it. and thus there a rc a lways sur
prises and confusions, wonders and delights.
Hopping around the globe through a lill ie box
on your desk, hearing exo tic places ca ll ing
f rom deep within a tangled spect rum of voic
es and carrie rs . this is something as much in
the blood of radio as the triode-burned linger
lip and the diuybop of code practice . And
now we have EME. and O SCAR , and much
more to keep our eyes wide with wonder as
we refi ne our skills and peel away the obscur
ing mysteries.

T he Explol'"eI"

Fo r the scient ist, of course, all this trans
lates into invention and di scovery . Ho w
much effective bandwidth ean be c rammed
into a 5 kHz channel, anyway? Will a lot of
s pread-spec t ru m stations rai se the noise
floor? Which is bener, a lot of di rectors or a
phased a rray?

How can the packet network become inte r
woven so deeply that it becomes self-main
raining and invis ible to the users? Can you
predict t ropospheric ducting? Ham radio can
keep you explo ring for a lifetime , even if
you couldn 't ca re less about tod ay' « W X in
EAR-land .

The Teacher

For decades , of course , ham radio has had
a li fe of irs own. It has become populated
by people of such diverse mot ives that it is
inc reasingly hard to make generalizations .

BUI some hams, in love wi th the spir it of the
hobby , dedicate themselves to keeping it fu
eled with new blood . School programs, video
tapes , Elmerizing ... all th is reminds me of
Bradbury's Fahrenheit 45/ in which people
"became " their favorite books so that litera
ture wouldn 't die under a repressive regime.
Keeping the spirit alive is a t rad it ion in ham
radio, and has a 101 to do wirh preventing the
median age from advancing even faster than
it docs .

And so there we have it. A marathon
overview uf thc motives that d rive otherwise
sane people to fl ing themselves into the ham
radio passio n. How many o f these " types"
did you recognize in yoursel f! I am a blend of
twelve otthcm. and I' m sure that 's not at all
unusual .

Whatever your motives , please share them
with othe rs . Keep ham radio thriving in a ll
possible ways. A nd if you happen to see a
couple o f loonies pedaling thei r stations past
your QT H. invite 'em in fo r a beer. Cheers
and 73's from the road"! fJJ
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Antenna Systems-Part 2

W3ZC continues to dispel popular antenna system misconceptions.

by John Lawson W3ZC

Fif(ltfl' /2. '-\piml bl/hm u,t'd /0 ;,,,,fl/f{" u .l< ff'lmJt'(1

';ourn: from II ft/tld 1"'''''''''11/.

power eve n a t th e han d cdg c s where
mismatches a re usually g reater , There ma y
be a space problem regarding where to place
th is coil of coax, hut up on the lower ns
usuall y out o f the way.

Anten na Gain

Th is term re nds to confuse people , because
it implies an inc rease in total e ne rgy after
go ing tho ugh a given ant enna system. what
gain really is. howeve r. is a rat io between the
stre ngths of 11.111/11 rad iation patterns of two
ante nnas. T hese two antennas a rc the refer
e nce a ntenna , and the umcnna to co mpa re to
the reference, both with the same input ener
gy , T he units arc usually g ive n in decibel s. or
dB. Note that the "ga in" that we sec is mere
ly a redist ributio n. or rcarrungcmc nt. of the
supplied e nergy , T he mo re the supplied e ne r
gy is concentrated into the useful radial ion
patterns . the more gain that a nten na has ,

In HF antennas. a co mmon standa rd of
comparison is the iso tropic rad iato r. T his is a
hypothetical antenna that radia tes eq ua lly
we ll in all direct io ns. Another common refer
e nce an tenna is a ha lf-wa ve d ipole in free
space, which has a linlc over 2 dB gain. in
refe rence to a n isotropic radiator. lts pallern
appears from the lop view as a pair of oppos
ing e llipses, both emanating from the feed
point. As viewed from the end, the pattern is
ci rcula r . Some of the pa tte rn energy is not
useful- for ex am ple. the port ion of the field

I n Pan I (September 1988 rsv. I slated the
ideal of a matched antenna system- that

antenna , transmission line. <100 transm itter
output impedances arc all 500. Thi... howev
er. is not usually the case . Amatcurs are not
single f rcq ucncy operators. and ,",,'C know that
antenna impedance cha nges wi th freque ncy
o f operat ion. How to match (or come reason 
ably dose 10 matching) impeda nces?

Assume you have a beam and you want to

feed it with 500 RG -8/ U coax. There are
several factors to lake into account. First.
coa x is unbalanced tra nsmission linc-almost
allthc cur rent travel s in the inner conductor,
with very little. if any, in the shield , Second .
the driven cle ment of a beam is Illul... h like a
dipole . It is a bala nced antenna . It expects
eq ua l c urre nts to Ilow o n eac h s ide o f the feed
point. With directors and reflectors , it has an
impedance of a round 150 (de pende nt pn
marily on the clement spacing). The prub
lcms therefore a rc to c ha nge from an unhal
a nced to a ba lanced co nfiguratio n, and 10

match the beam impedance (If 150 with the
coax impedance of 500 ,

Ba lun

One way to do borh of these tasks is with a
balun (coruracrion fo r "balanced-tu-unhal
anced , " ) This is really a t ransformer with a
fe rrite core .

A 4:1 ba lun docs both jobv . The proble m
with a ha lun is that. at the band edges, espe
cially with a wide spaced beam, the mismatch
is high, causing the fe rri te core to heat up if
you're running considerable power. T here
a rc also environmcntal co nxidc rauons wi th a
balun, The balu n core can corrode, changing
its c haracter istics.

Most hams get around this by using a coil
o f coax, in which the sh ield acts as a matching
stub and perfo rms the impedance t rans
for mat ion . Thi s configurat io n is almost
enti rel y reactive a nd consumes very lillie
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thai radiates straight up o r stra ight down is
usually wasted . Antenna eng ineers can de
sign systems that take th is unusable e nergy'
and redistribute it into the side lobes , thus
inc reas ing the field inte nsity of the side lobes .

Beams and parabolic refl ectors take th is
"concentrating. " fu rthe r. Instead of a bid i
rect ional patte rn , as with a dipole , they foc us
the avai lable e nergy into a single di recti o n,
attaining larger, more directi ve , gains,

A word of cautio n. Advert isers ' antenna
ga in figures often don't tellthe whole sto ry
they o ft e n do n' t give the refe re nce antenna .
When you read about a n antenna having a
g iven ga in , you don ' t know whet he r u's in
refere nce to a n isot ropic antenna. a half-wave
dipole in free space. or some other reference .
Manufacturers usc different standards . Al
ways ask "the gain over what'!..

Wrappin~ Up

The foll owing statements sum up this two
part series.
I . In a ny a nte nna system cons ist ing of care
fully selected qua lity compone nts, don' t
bother tryi ng to get the SW R below 2: I . Any
further work to reduce an S\VR o f 2: I o n any
coaxial line will be completely wasted from
rhc standpoint o f inc reasi ng po wer tra nsfe r
significantly.
2. Low SW R alone is nOI proof of a good
quality a ntenna system. o r that it is worki ng
efficie ntly . Low SWR with a suspicious a n
te nna can ind icate that something else is
wrong.
3. SW R in the antenna system is determined
onlv by the matching condition at the arucnna.
and is Iwt changed o r brought down by any
ma tching device. such as a Transrnatch. in
stalled al the input end of the transmission
line . Low SWR obtained by using a matching
de vice at the input indicates rhat thc outpu t of
the t ransminer and the inpu t to the a nte nna
.\.".11('1/1 a rc matched a nd that maximum power
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sees an impedance resulting from an SWR .
9 . Both coax and open wi re feeders can

radiate. though not 10 any s ignificant level .
by re-radiating energy coupled from the an
ten na d ue 10 feeder pos itioning . o r by feeding
a balanced antenna wirh unbalanced trans
mission line. Transmission line rad iation has
no relat ionsh ip to the level of SWR.

10. Lowest fced l inc SWR occurs at the
self- resonant frequ ency of the radiat ing ele
ment it feed s . independent o f feedline length.

II . SWR cannm be adjusted o r cont rolled
in any practical manner by vary ing the trans
mission linc length.

12. SWR ind ica tors need not be placed at
the fecdlinc/arncnna junction to obtain a more
accurate measurement. The accuracy lim its
of the common SW R mete rs indicate that
SWR at any point in the antenna system may
he determined by s imple calculat ion invol v
ing the SW R at the poi nt of measu reme nI . the
t ransmission line attenuation per unit length .
and the distance from the measured poi nt to
the desired point.

13. If the SWR readings change s ignifi
cantly when mo ving the SWR meter a few
feet one way or the othe r. it indicates that
some other problem exisls and nm that the
SWR is varying with line length . The SWR
bridge need tim be placed at half-wave inte r
vals 10 obta in a correct reading .

14 . A dipole cut to be self-resonant at 3.75
MHz and fed with eithe r RG 8/U or RG II /U
will not radiale significa ntly more at 3.75
MHz than at 3.5 o r 4 .0 MHz for feede r
lengths up to 200 feet . providing proper load
ing can be attained .

15 . W ith the use of a T ran smatch or a
simple L or T network at the line input . prop
er coupling can he attained over the enti re
band with any random length coax .

16. Changing the he ight of a dipole above
ground or lowe ring the ends of a horizontal
dipole 10 make an inverted V will have an
insignificant effect on the amount of power
reaching the antenna from the standpo int of
attempting to reduce the transmission line
loss due to SWR.

That's it! I hope thi s has been an elucidat
ing series on ante nna system impedances and
how to match them ,OJ

Radio Am(l1eur 's Ham!hook . any recent
ed ition
TheARRL Antenna Book . 12th Edit ion .
Maxwell. " A nother Look At Reflec
tions" in multiple pans. QST. 1973 to
1976.
Mccoy. " The Ultimate Transmatch."
QST. July 1970 .
McCoy. " To Usc Or Not To Usc a
T ransmarch." CQ. February 1986.
Goodman. " My Feed Line T unes My
Antenna! " QST. Ma rch 195tl.
Johnson. Transmission Unes /II1l! Net
works . McGraw Hi ll . New York. 195ft
Ref erence Datafor Radio Engineers, -tth
Edition, Federal Telephone and Radio
Company.

"Low SWlll.llolJc i...

1I0t ""00/0/1.1 good
lit / tern,"'1"l1 I J 'lUI elJlJlJ SJ'S ell'.

will be transferred . The SWR between the
feedline and the ante nna 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
miller output tuning , for max imum transmis
sion line current creates a perfec t mirro r or
conjuga te terminat ion for the reflected wave.
The reflected wave . the re fore. is totally re
reflected upon arrival a t the transmission line
input. The tuner gives the proper m ismatch
cancelling reactance to effec t thi s action. The
reflected wave is re-rcfl cctcd in phase with
the transmitter OUiPUI wave . the sum of which
constitutes the inc ident power.

5 . If a suitable matching device (suc h as a
Transmarch j cancels all of the reactance de
veloped by a non-resonant length radiator and
a random leng th feedl ine wh ich is mis
matched at the ante nna feed point. the anten
na system is resonant. the mismatch effect is
cancelled. maximum current fl ows in the ra
d iator. and all real power avai lable at the feed
point is absorbed by the radiator.

A . The radiator of an ante nna system need
1/ot be o f se lf-resona nt length for maximum
resonant current flow.

R. The transmission line length need 1I0( be
any part icular length .

C . A substantia l misrnarch at the transmis
s ion line antenna junction will not prevent the
radiato r fro m absorb ing all real power avai l
able at the junction .

6 . Refl ected power docs not represent lost
power ove r that wh ich exists in a matched
si tuat io n. except for an increase in transmis
sion line attenuation losses . In a loss-less
transmission line. no power is lost because of
reflec tion. Only when the matched line attcn

uat ion and the SW R arc both high is there
significa nt po wer lost from reflection . On H F
bands using low-loss cable. reflected power
loss is generally insignificant. At VHF. how
ever. it becomes significant. and at U HF and
higher. il is cri tical.

7 . Total rc-re ffccnon ofthe re flected power
at the t ransmission line input is the reason for
its not bei ng disssparcd in the transmitter. II is
conserved rather than 10<.1.

8. Reflected JXlwer docs nor flow back into
the transminer and cause dissipation and
other damage . Damage blamed on re flections
is really cause d by improper output cou
pli ng - not by SWR. T ube overheating is
caused by ovcrroupling , mistuncd load ing .
or both . Tank coil heati ng and arc-overs
result from a rise in loaded Q. caused by
undercoupling . With manipulat ion and/or the
addition of a matching dev ice (such as a
Transrnarchj, proper output coupling can be
attained no mailer how high the SWR. The
u ensrmucr doe sn 't "see" SW R at a ll. It
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tSeveral ways to use the detec

Microwave Test Equipment
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length from the rear of the guide end opposir ;:;~
the flange . For 10 .2 G Hz, the 'Ai-guide wave
length is 0 .378, " 10.3 GHz is 0 .371. " and
10.4 G Hz is 0 .366. " This is measured from
the back end of the open waveguide to dead
cente r in the waveguide face (on the l " side).
See Figure I for details.

The bottom end of the mount is dri lled OUI

to 15/64 and then opened up to accommodate
a light fit fo r the IN23 diode . Do nor go too
fas t 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 I N2 3 d iodes pin . I used a
7/64" bit . Open it up a lin le 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 . Shon the diode durin g th is operation
10 prevent destruction from static d ischa rges .
Tin foil works well .

When a few threads have been cut , clean
the device and place a small mica washer j ust
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 lon g enough to go around the pin
once. When the tape is in place, it will serve
as a cente ring colla r and insulate the pin from
the top of the waveguide mount.

F it the top pan of the diode that extends
from the wavegu ide , with a seco nd mica
washer, and place a small brass washer and
ground clip with the nut to secure the entire
assembly. Inspect the ins ide d ime ns ions and
remove any burrs that might have crept in to
the operation . and wh ich could possibly short
out the d iode and pierce the m ica washers. I
therefore recommend polishing with 400 grit
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ON! l OYI~ 01
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'- SOLtI(~ TO 8011'000 f7
..OYl..." ot:
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longer. you could place a three-screw tuner
just ahead o f the flange before J he detector
diode . Th is can tune out mismatches , thus
improving mount efficiency . My mou nts
didn't need this , but yours may. The mount
with a slide scre w tuner would ma ke a fine
detector for your 10 GHz microwave receiv
er. This type of detector is normally used
with a waveguide circulator or a poluple xer
type of transceiver system . (Sec the article,
" \0 Gigahertz Polaplcxer, " in th is issue .)

by C. L. Houghton WB61GP

Detector Mount Construct ion

I cut off the section of WG-16 with a hack
saw , leaving a s ingle flange and attached
waveguide about I IAi " to I lh " long , then fit
the wavegu ide with a piece of brass about
O. 125 " thick, the holder for the ground end of
the I NB diode . Solder th is piece of brass to
the bottom o f your wavegu ide (the I " wide
s ide), flush with the back end o f the gu ide.
File the back end of the guide flat and check
with a carpe nte r 's square to make it's true and
fl at . Spilt solde r 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 , so use a
1 / 16~ drill bit . Chuck the bit up in your d rill
so as to ha ve j ust enough extending to go
through bcxh top and bottom in one motion,
without the d rill wobbl ing or going off true .
This pilot hole is cente red 'Ai -guide wave-
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T his anicle describes some of the test
equipment wh ich membe rs o f 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 st ill
more wa il for your d iscovery !

I describe a detector amplifier that im
pro ves the operation of a remote coupled
wavcmeter for frequency tests and measure
ments.ln a later arncle. ! will cover the use of
a bac kfire antenna detector , antenna bore
s ight ind icator, and a method of injecting a
two meter handheld into a 10 GHz transceiv
er and copyi ng it , which al lows for very accu
rate frequency measurements on 10 GHz .

The 10 G Hz Detector ~Iount

The detector mount , the bac kbone o f this
project , is made from a short piece of 16
series waveguide measuring lh" by I ~ on the
outside , and 0.4 ~ by 0.9 ~ on the ins ide of the
guide. You need o nly a sho n section of
waveguide for each detector mount , which
you can make qu ite easily from a discarded
piece of waveguide (make sure it has flan ges
attached ). This could be pan of an attenuator
assembly. You can bu ild the flanges o n eac h
e nd o f th e atrenuator int o two detector
mounts . Ease of const ruction depe nds on
what you can find in surpl us .

If the piece of wavegu ide you obtain is

VERS ION I

Figure J. T"'1J versions ofthe detector mount ronsuuction. FiKure 2. Defector amplifier schematic.
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Photo A. Pre-assembly of detector //Ioum with
modified tap section. B r<I .I.1 lube is soldered over
the large hole on lOp oflhe waveguide. 8NC nltl is
then soldered to the /oP ofthe brass lube.

Photo D. Completed amplifier in mnal btu con
nected /0 wavrmcter /FXR) with (j \'t'~• short ('(xu
cable.

tor. W ith the higher meter read ing, the d ip at
resonance with the waverneter was now very
easy to read and we could easily and confi
de ntly adj ust ou r frequency o n remote field
out ings. Sec Ph oto D , which shows the
wavemeter and amplifie r I use for remote
readings.

The second mcthod uses a 20 d B direc
t ional coupler inserted be tween the Gunn
oscillator and the antenna, in fro nt of the
detector mount for the receive r. I bought the
coupler , labell ed CG-176-A , from a local
surp lus deale r for $7 .50 . The wavemcter.
with horn removed , is filled with a coax-to
waveguide adapt er and connected to type
" N" connecter on the coupler . Us ing the
coupler. I can conveniently make freque ncy
adj ustments from the back of my dish . (See
Photo C, Directional Coupler) . This is much
safer, since ISO mW of microwave ene rgy
going to a 30- dish giving 30 o r so dB gain
can cause bod ily da mage , especially to the
eye s. BE CAREFUL!

Photo 8 . Fully (usembled detector Intlum .,ho win)(
countersunk diol /(' .

Futu re Gvodil'S

In a second article (to appear in 73 at a
future date) , I describe in deta il the Backfi re
Antenna and the two meter injector. The two
meter injector lets you set a frequ ency accu
rately by coupli ng an HT to your 10 GHz
receive r.

I will make available high power Gunn
diodes, case style 118 with silver brass rivets
operating at 10 GHz, with measured power
output of 50-100 mw. for $5 each, postpaid
contine ntal US . There arc select, higher pow
er devices avai lable fo r 6 G Hz , 10 G Hz , and
18 G Hz . (Power output varies from one cavi
ty des ign 10another .) I wi ll glad ly answer any
questions regarding this or related proj ects .
Please enclose an SASE for prompt reply .m
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Amp Operation

Enclose the enti re amplifier and connecting
cable in a t ight RF-proof enclosure. This unit
will be used on some high peaks whe re there
may be much high power commerc ial opera
tion . The RFI will infl ue nce your test equip
ment and can cause severe overloadi ng In

some two meter radios.
You can also enclose the ent ire back end of

the detec tor mount in a small shielded box .
Th is provides the best shielding .

Pholo C. 20d8 direl"tional ('oupler CG-176I11oulI/
ed between mv Gunn oscttlator and mawretic' holt/
tor. Forward (!efl) is the de tector mount I(ml/he
/hree-screl<' matchin)( /le/II ~"k .

of our Gun n osci lla tor. which doubtless upset
ou r measure me nts from the load ing on the
oscillator, large magnetic isolators notwith
standing. The am plifier o n the wavemetcr
skirted th is 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 readi ngs a bit more accurate.

Amp construct ion is st raightforw ard . It is a
s imple s ing le-s tag e current amplifi e r and
peak det ector ro lled into one op am p. You
can use the amplifie r w ith either a comme r
cial or the above home -brew detector mount
with good results . The circuit wa s designed
by my partner , Kerry Banke N6IZW , who
selected the RCA CA-3 130 because of its
abi lity to work from a single 9 volt transistor
radio battery . It works qu ite well . See Figu re
2 for the circuit d iagra m .

weverneter Variations

We tried two va riations of wavemete r
setups. and each had advantages over the
other. For the fi rst , we a ttached a small horn
ante nna to one s ide of the wavemeter , and the
detector mount to the other end. I the n cou
pled the amplifie r to the detec to r mount
which allowed me to mo ve about the front
s ide of the dish antenna and obtain an on-scale
reading without loading on the Gunn oscilla-

paper. If you are sat isfied with the mount .
re mo ve all pans and solder a back plate on
(with lhe diode removed).

When soldering , place the unit on the e nd
plate and insert a small moist piece of paper
towel to hold the side pla te and prevent the
solde r from me lting . Use a small amount o f
solde r 10 attach the end plate . Keep heal to a
minimum to prevent solder from flowing in
s ide in the gu ide . Remove all excess solde r
and ros in, clean with alcohol , and assembl e
the diode on the mount itse lf.

You can ma ke a mount as above, but with a
d iffe rent top sect io n. It ' s a t ricky solde ring
job, however . Drill a large hole in the top
previously used fo r the top pin of the diode
and fit in a short sect ion of brass tube. wh ich
you then solder to the top of the wavegu ide .
Next. you attach a BNC nut to the top of the
tube and solder it finn ly in place . Attach a
short piece of brass rod . d ri lled to accept the
BNC center pin on one end and the I N2 3
diode tip on the other. When the assembly is
insu lated with a layer of Scotch tape . and
inserted into the brass rod with the BN C nut
attached , it will make contact and comple te
the mount. You will have to adj ust the bottom
spacer and the leng th 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 Teslin~

When the detector mount is finished , chec k
the d iode with an ohmmeter for front-to-back
ratio. Usc the ti mes 10 scale , since most
d iodes show about 5k reverse and 100 ohm s
fo rw ard . Do n o t use the times J scale ,
because 0 11 som e meters ttHJ m uch cu rrent ca n
d estroy or damage the diode.

When you arc ready to use the fin ished
detector mou nt , connect a IOO-m icroamp
meter to the d iode d ip and ground. and tu rn
on the Gunn d iode oscillator. Hold the detec
tor mou nt o ne or two feet fro m the antenna .
You should have a reading o n the meter
showing re lat ive power received. You can
use the detector as a field stre ngth meter to
tunc the Gun n oscillator and antenna 10 best
match. By coupling a small horn antenna 10

the front of the diode mount. you can move
further away and see the stre ngth and pattern
o f your system . This is, in effect, a m ini
antenna test range . C red it for the detector
mount with the threaded d iode goes to the
very fine RSGB VHF/UHF Handbook .

Detector Am plifier

By attaching a s imple amplifie r to the
d e te ctor, a nd co u p ling a n ab sorp tio n
wavemeter with a small horn ante nna, you
can go furt her away from your sou rce and
mak e frequency measurements. The detector
and wavemeter has to be coupled very tightly
to see the s light d ip in power from the absorp
tion wa vcmctcr.

The amplifie r was very useful in remote
operat ion to check our freq uency . W ithout it.
we had to insert the wavcmctcr into the feed
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~ASTRON
I~ CORPORATION

9 Autry
Irvine. CA 92718
(7 14) 458 -7277

INSIDE VIEW - RS-12A

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

SPECiAl fEATURES P,",ORM'NCE SPECIFIC'TIONS
• SOliOSTATE ELECTRONI CALLY REGULATEO • INPUT VOLTAGE: 105·1 25 VAC
• FOLD·BACKCURRENT LIMITINGProtects Puwer Supply • OUTPUT VOLTAGE : 13,8 VOC± 0.05 volts

!rom excessive current & continuous shorted output (Internally Adjustable ' 11· 15 VOC)
• CROWBAR OVER VOLTAGE PROTECTION on all Models • RIPPLE Less man 5mv peak to peak (lull load &

m l,t 1$.30\. IIS-4o\. U -5A. low line)
• MAINTAIN REGUlATION & LOW RIPPlE at low line input • Al n n.il.", wil' 220 VACI" , t "Ill"-,.
• HEAVY DUTY HEAT SINK . CHASSIS MOUtfT RISE
• THREECONDUCTOR POWER COPJ)
• ewEYEAR WARRANTY . MADE IN U.S.A.

MODEL RS-50A MODEL RS-SOM

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

CUlill..1 leS' Size liN] S ~ j" i l l

MOOH Dlty Ib , I ) IA _, I] " x W x 0 WI. [I~I ,I

RM-12A 9 12 5'" x 19 X 8'/. 16
RM-35A 25 35 5'!. x 19 x 12'ft J8
RM-SOA 37 50 5'/, X 19 x 12'h 50

• separate Volt alld Amp Meters
RId-12M 9 12 5'" )< 19 x 8'" 16
RM-35M 25 35 5'" x 19 x 12'11 38

MODEL RM-35M AM·'" 37 50 5"- x 19x 12\1 50

RS·A SER IES C..u..,.. les· SiZI 11111 n i"ll.
110m Dlly lA_,ll 1""11 "x_ xl Wtllh·1
RS-3A 2.' 3 3 x 43" x 5'" ,
RS-<. 3 • 31;, x 6'" x 9 s
fIS... , s 3'11 X 6'" x 7'1. 7
flS.7A 5 7 31;.,x6'h:><9 9
flS.7B s 7 4 x 7'h x l O '~ 10
AS-lOA 7.5 10 4 x 7'11 x 11)14 11
flS..- 12A 9 12 4'ft x 8 x 9 13
1\5-128 9 12 4 x 7'i. x 1 0'~ 13
flS.20A 16 20 5 x 9 X 10'11 "flS.35A 25 35 5x 11><11 27

MODEL RS-7A flS.50A 37 50 ex 131, X 11 ..
RS·M SERIES Culi..... ICS ' Sizellll] "i"il.MODEl 011, IA_ ,I) lA_, _1 MxW xl WI. Ilh.1

• SwitChabIe YOIl and Amp meter
RS-12M 9 12 4'>r x6x9 13

• Separate volt and Amp meters
flS.20M 16 20 5x9)< 1017 "AS-35M 25 35 5 >< l1x11 27
AS-SOM 37 50 6x 13'<' X 11 "

VS·M ANO VRM·M SERIES • Separate Volt and Amp Meters . Output Voltage adjustable from 2·15 valls . Current limit adjustable !rom 1.5 amps
to Full Load

• C" li..,n les' Sill [III] U i,. i, •
1l0DH h t, lA_,ll lA_,·1 II xW xl WI. Ilh _1

@13.8VOC @10VOC @5VOC @l3-!V
VS-12M 9 5 2 12 4'/tx8 x9 13
VS-2OM 16 9 • 20 5x9xl0", 20
VS-35M 25 IS 7 35 5xl1x11 29
VS-". 37 " 10 50 s x 13'. x 11 ..

• Variable rack mount power supplies
VRM-35M 25 IS 7 35 5'1. x 19 x 1211 38

MODELV$-35M VRM-50M 37 " 10 50 5'1. x 19 x 12'Iz 50

RS·S SERIES • Buill in speaker

c..u..... ICS' Sill 11 111 U i,.ll,
1l0DH DII, [A_, . I A_, I I xW xl WI. [lh .1
flS.7S s 7 4 x 7", x 10'" 10
flS.11JS 7.' 10 4 x 7", x l0'" 12
flS.l2S • 12 4'/t x 8 x 9 13
flS.205 " 20 sx sx tnw "

· .C5-lntermittenl Communicalioo Service (SO"io Duty CYtle 5min. on 5 min. off) e iRe. F I II ON RF.lOF D ..~ ......~ "aD"
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NYE MBV·A 3 Kilowatt Tuner
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73 Review by Pete Putman KT2n

Down East Microwave
Box 2310, RR #1
Troy, ME 04987
(207)948.3741

Price Class: 2345LYK 23cm Loop Vagi Kit: $82.00
2345LY Assembled and Tested: $99.0045 Element 23 em Loop Yagi

Down East Microwave
Model 2345LY

reflectors are used. Unlike the 33
em and 13 em versions (reviewed
earlier Ihis 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-1 41 coaxial
feeder.

Photo A shows the position of the
driven element relative to the reflec
tors and first director. Down Easf
supplies a pre-cut piece of UT-141
cable soldered to a flange-mount N
connector. This cable is inserted
through the tubinq end of the driven
element and soldered 10 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 11022 and 11023,
allowing quick break-down for transporting
the yagi. The boom-to-mast assembly con
sists of two pieces: (1 ) A machined piece
of 'h " square tubinq and (2) A mast plate
with hardware , The tubing fastens to the
boom with two 8-32 scre ws, washers, and
nuts. The plate attaches at a right angle with

two more 8-32 screws, and the en
tire assembly can then be bolted to
a mast.

The only catch here is that Down
Easl supplies u-oons for 1" diame
ter mast stock! If using a larger ma
terial, a hole wilt need to be drilled
on to the plate accordingly, Proba
bly the reasoner 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 em and 13 cm
versions) must be mounted above
any mast. If the mast protruded into
the loop area, it would seriously de
tune the antenna.

='\"';-' --__re!-
"o', J

I
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, I
i, I J r,
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Assembly

Only one tool is really needed for
95% of the assembly work. Use ei
ther a 114 " wrench, or, better yet, a
114 " socket drive/spintite. There are
7 sealed bags containing like ele
ments, and each is clearly labelled.
Don' t open Ihe next bag until you Photo B. The 2345L YK in service (rear) and Down East 3333L YK is
are finished with the prior one, oth- front. They make a nice pair for microwave operation!
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Check Out The Parts

I selected the UK" (kit) version for this re
view. 2345LY construction is quite simple, al
though there are several bags of parts to con
tend with , I suggest you first sort all of the
hardware into four or five piles.
Down East ships a small package of
4-40 stainless screws , rcckwash-
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-Io-mast clamp assembly,
and these can be set 10 one side.

T h e 23 centimeter band
(1240-1300 MHz) is fast be

coming the most accessible of the
amateur microwave allocations ,
mainly due 10 the wide range of
comme rcially-made equipment
available. This includes several dif
ferent antenna designs from both
fo reign and US manufacturers,
ranging from loaded mobile/base
whips, to "long-boom" des igns for
weak signal (SSBICWj and ATV
work.

The Down East Microwave
2345LY falls into the latter category,
using 45 full-wave loop elements on
a 15 wavelength boom 10 achieve
nearly 20 dBi gain. The design is Photo A. This view shows how the driven element is fed, using
based on the classic loop yagi plo- UT-141 rigid eoax line. The loop is a full wave at 23 em. Input
neered by G3JVL many years ago, impedance is 500.
and loop yaqts have found wide acceptance erwise you may mix up the parts, causing
from 903 to 3456 MHz since. Down East's great confusion! The differences in circumfer-
literature claims that" . . . four 23 em 45 ele- ence between element #023 and #024 is just
ment 'loopers' compare favorably in gain to a 0.101 inches, so a mistake there would be
z-root dish, with much less wind resistance." hard to find and correct
Not only that , but four loop yagis are consider- It's best to install the elements from the rear
ably easier to install on a frame and use with a forward. The lockwashers allow quick tighten-
rotator than a dish. ing, but make sure the ends of each loop don't

flex inward or outward . Holdi ng the loop while
spinning the socket drive will preven t 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
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Observations

How does it work? Very well! The pattern of
the 2345 is not quite as sharp as my Tonna 55
element yagi, bu l in everyday use with a
transceiver (s ucn as the IC-1 27 1A ) o r
transverter (such as the LT-23Sj, there wa s
little noticeable difference. Communications
were possible from this location 10 Balt imore,
southern New Jersey, an d into Massachu
setts , using an outboard 60 watt amplifier. It
will be inleresting 10 see how the ci rcula r po
larization obtained from the use of a loop ele
men t minim izes " mult ipath" sig nals from
nearby nuts 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 . Malching was a breeze:
Down East suggesls be nding the driven ele
ment to 2.75 inches high for best match . How
ever . I merely soldered the UT·141 cable to
Ihe driven element and made no attempt to
adjust the height. As Ihe table snows. virtually
no reflected power was detected.

Another advantage tha i " looper" fans are
quick to point out is that raindrops and con
densation droplets fall to tne mount ing point of
the antenna , minimizing deluning eeecre that
can drive conventional halt-wave elements
out of resonance , This is ce rtainly true, but
note also thai heavy. wei snow tends to pack
up in loop elements.

Regardless. the Down East Microwave
2345LY is an except ional value in a high-gain.
lightweighl yagi for general 23 cm work . Note
that the 2345 is also available assembled and
tested , but the kit version is easier 10 Ship.
Construction is simple and the materials are ct
high--quality T60-6 aluminum stock with stain
less hardware . II shOuld find favor nol just with
SSB and CW types, but also ATV. packet, and
FM operators.&!

Photo B shOws the 2345LY installed on my
-sciuucn'' 10 the 1~ mast clamps-a custom
we lded trident assembly with 1~ stubs al
eilher end. (This might be a neat thing for
Down East to add 10 their catalog') Th is sys
tem allows the use of two seperare loopers
anywhere along a 11,; - to 2- mast It is also
used when Igo portable on eo3 and 1296. The
2345LY is 10 the right , with Ihe 3333LYK 10 the
left . The load is suffic ient for a garden-variety
CD4511 rotor 10 turn without much sweat.

CIRCLE 326 Oft RlADER Sl:RVICE CARD
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ABOVE AND BEYOND

" The tropo enhancement
at night

was truly spectacular. "

Pele Putman KT2B
3335 Fieldstone Dr,
Doylestown, PA 18901

FN27 , , , Yet Ag ainl (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
sit . It was a simple matter to get
the two meter station up and run
ning in short order. The H·frames
fell togelher beautifully, and the
skyline soon filled with 70 teet of
lower and 68 elements-worth of
yagis!

tvars and th e two Tom s set
about constructing the UHF/SHF
tower. They had to lind some way
to cram 536 elements onto an 18
1001 mast atop Ihe W51 lower trail
er! It took nearly all day to do it , but
Ihe resulting configuralion was
worth the effort. It looked like an
abstract sculpture ! Meanwhile ,
Steve and Bill assembled the four
6-meter beams in jig nme to dis
cover that the rotor atop the W-67
was defunct! Murphy had finally
arrived!

Rich arrived about 3 PM with
Ihe statio n tents-brand -new
Hillary models he picked up on the
way in. The dome design let a lot
01light in during the daytime. and
was just big enough to accommo
date the 7-Ioot tables laden with
equipment. The 6 meter rotor was
fixed, and I removed three Honda
generators from my pickup-one
for each station. Two were 5000
wall units and the remaining unit a
4QOO-wall model, so we had a fair
amount of power on tap. By 6 PM,
every stalion was on Ihe 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! Output was low on
2 meters for some strange reason,
and the 220 kilowall was running
unsteadily. Oh we ll , . anot ner
typical June contest! I did some
thi ng 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 Ihe band wilh
a vengeance! The 2 meter am
plifier was finally ret uned, and
with the aid of an intermediate
amplifier, we were seeing 1500
watt s output. Tom Richmond
and Tom Hodge spe nt quite
some time tweak ing the 220 eta
non, but managed to coax about 1
kW output l rom it as things stabi
lized.

What a joy to have separate
rotors! I wa s su rp rised at the
amount of activity on 70 em early
on , and began p iling up grid

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

Shortly alter, Murphy struck
again . The 220 station began key
ing th e RF VOX l ine on Ihe
THL2 50U, which resulted in some
high speed data bursts on 70 cm
instead of clean CW. Turn ing on
the GaAsFET preamp alleviated
me problem, but the 220 signal
was " pumping" Ihe front end on
432 , O ut came the s-veer-crc
Mirage 01 010, and we made do
with 130 watts lor a while.

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

Many stations were worked
on 903 and 1296 during the activi
ty hours that even ing and Sunday
morning . However, Murphy also
took a swipe at the 2304 station ,

causing a problem with receiver
sensitivity thai I was not able
10 resolve. We were barely able
to hear the Rover station in near
by FM28- only 4 miles 10 the
north! It was heartbreaking 10
know we were heard in FN21 ,
FN2Q, and FN31l, but couldn 't
reciprocate.

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

gave us contacts on 220 and
2 meter FM, following up with a
visit to the site to ogle the lower
trailers.

The tropo enhancement at
night was truly spectacular. Sta
tions that were barely 6 dB out 01
the noise on 1296 were 60 dB
stronger at 9 PM! I found mysell
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 Irom Balti·
more and points west. If only more
stations had gotten on then and
taken advanlage of it!

Thi ngs drew 10 a close all
too soon as the 2304 station went
up in smoke, six meters blew
another Iransverter, and the two
meter in termed iate am pl if ie r
kicked the bucket. Fortunately ,
the antenna rotors held up as we
were blessed with light winds all
weekend long . I spent the last 10
minutes 01 the contest Irying to
work K1TR in FN42 (made it) and
we knocked all co ntacts with
north central Ohio on both 2 and
432. The Sill meier guys made a
last , frant ic sweep through an
opening into Arkansas and the
southwest belore throwing in the
towel.

I had been keeping track of all
the contacts on my AMQ portable
PC inside Bill's trailer, and was

able 10 come up with a reasonably
clean log about half an hour after
Ihe contest ended. There was no
doubt we bettered ou r 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 33 1 52
220 67 26
432 83 31
903 11 6

1296 35 13
2304 2 2
3500 2 2

10000 2 2

The lotal was 964 OSOS and
295 grids for 361,080 poinls. In
1987, we had made 846 QSOs
and worked 313 grids (mostly on
Six) for 330,000 points, so our co
jecuve of bettering our score had
been achieved. The goal was for
1,000 QSOs and 300 grids , . . we
came darn ctoset In teet. the only
band Showing little improvement
from 1987 was 432, where we ac
tually worked eight less OSOs but
three more grids, It's hard to imag
ine mak ing more than 1000 can
tacts lrom an area as remote as
Chincoteague without some in
credible band cond itions from Sill
meters right on up to the mi
crowave bands.

Kudos

Many people donated lime,
energy, and equipment to make
this ettort successful, and I'd
like to thank them for it: Deb Davis
from ICOM for the ' 75 series
murumooes. Donna Irby from
Encomm lor allowing their proto
type UHF amp to be beta-tested,
Everett Gracey of RF Concepts
for an RFC 3-31 2 which per
formed flawlessly driving the asn
on 220, The PX Shack for supply
ing all of the F9FT Tonna anten
nas, Mike Crawford WA2VUN for
his generator, and all ct me cue
tom antenna support fabrication;
Bill Olson W3HQT lor his help in
debuggi ng I he LMW 13 cm
t ran s ve rt e r , Dave M ascaro
WA3JUF for reluning the 13 cm
amp at the test minu le , Joel
Knoblock 01 Ihe RF Connection
for prov iding a sample of their new
9913 cable lor 432 MHz, and ,
most of all , Jim Thompson, Secre
tary 01 the Curtis Merritt Harbor
commmee for his ass istance in
gelling permission 10 use the site
in the first place!

I'll follow up on some of the
equipment performance in future
co lumns. See you in Novem
ber . , . Above and Beyond! IJJ

,
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TilE COMMUNICATIONS$249500 SERVICEMONITOR THAT
WORKS HARDERFOR LESS.

InlrodUCIIIQCOM-3 .. lhe new serVicemonl10r deSIgned byservoct
ledll'lI( ,ans lor servICe technICIans II workSharder tor less _ gov
ong you advafll:td lesl,ng tall.llld,l,es at a vety afl(J(dabie price
FEATURES · o.'e(l enlry keyboard ..,,11'1 progf,)mma t>le memory
• AudIo & l'ans,mnef frequency COlWIlef • LED bar graph Ire·
Quency /error da llalloo display , 0 1·IO,tXXI "" Olllpulleveis •
HICjJh 'e«I¥e sertS",Y' ty.less ll\<lnS"v • IllllI(Hllo 9'39 9995 MHz
Continuous lrequency COYe<• • TlaJl$lll,1proteeloon, up to 100
warts • CTS lone encode< 1kHl and t>.lerll3 l modulatIon

...",--s.-c..t •___, 1.2,..
.... ~... ~w _ .....
oI~W_. _

........ _....... '·1"_.....,.Wl""_.• $27.95
I~' 1If_ 'A........ 6.95

MINI KITS-EASY TO ASSEMBLE-FUN TO USE
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tw """" ...."' ~_Gt..,"'_"'lIba/lIr..-...._"IIU'____ f..2W--_.....
~--~-...,•• 55.95
. ... T.-_
_ ..~'&'OOC

~--,..._-....
111-6.. SS.50

1M•• $9.95
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Oue 10 l he , .,e 011... ICOIiI po-od"Clli ... . ,ome . « e..01/
.l ems . 'e nol lo s le<l " , .......... Qu.stion . pleu. u l .
All pu ce . s " own .r. s ublK ' 10 c"'n.. .. ,It>oul nol.n

V/S4"I
Him d-ht'ld5 Re:culal SALE
IC-2A z-meters, 28900 2S9t\
IC-2AT With TIP 31900 279"
IC-3AY 220 MHz, TIP 34900 29901

IC-U T 440 MH1. TIP 34900 299"
IC-02ATlHigh Power 40900 3491\
IC·03AT tOI 220 MHz 449 00 34901

IC-MAT 101 440 MHz 449 0038901

IC·u2AT tor 2m ", / lIP 32900 28901

IC·u4AY 440MHz.TIP 36900 29901

IC-2GAT lor Zm. TTP 42900 3791\
IC-4GAT 440MH1, TTP 44900 3991\
IC·32AT 2m/ 440MHz 62900 55901

IC·u2A for 2m w/ o TTP
Reg $299 - Closeout S2499~

Ai rIT..f, b.."d hJlldheltl~ Reiu lar SAL(
IC·12AT IW12GHz FMHT /battlcgr/TIP 413.00 369"
,1, ·2 5WPEP s ~ n t h ancre tt HT 525,00 479"
A·20 Synth ancraft HTw/ VGR 625 00 569'\
A'Tt'.""r;", (or .J1/ except m iG", Regul ar
8p·7 425mahll 3.2V Nrcad Pak . use BC·35 1900
BP·8 aOOmah/8 .4VNcad Pak - use SC·3L . 7900
BC·35 Drop In desk charger lor all battenes 7900
BC-16U Wall charger for SPJ/8P8 2125
LC·I I Vlfly l case !or DI ~ using SP·3 2050
LC·14 Vi ny l case lor DI ~ uSing SP· 7/8 2050
Lc·oal Leather case rOf Db models ../ SP· 1I8 ~ 50

A(TI'"ori." fu r IC .md IC-O ",rw~ Relu lal
Bp·2 425mahl72V Nicad Pa ~ use Be35 4900
BP·3 blri Std 250 mah/8 4VNlcad Pa ' 3950
BP·4 Al kalme battely case 16 00
BP·5 425mah/10 8V N,cad Pa~ . use Be35 6500
CA·S 5/8- ..ne telescopmg 2m aetenna 1995
CP· I ce Ilgh rel plug/cord fo' BP3 or 011 1365
CP· IO Battery separation cable ../chp 22 50
DC· I DC operahon pa ~ lor stalldard modds 24 50
III B·160 Mobile mtg bkt 'or all Hls, 2599
LC·2AT leather case 'or stalldard models ~.50

RB·I V'fl,1 wa lefplOolladlo bag 3595
HM·9 Spellker mlcrophofle 4700
HS· IO Boom rmcrophcne/neadset . .•.•.••.•.•. 24 50

HS·I OS", VOJ urnt tOI HS· IO & Oelu leollly 2450
HS· IOSB PH 11M lor HS·IO 24,50

SS·32SMP Commspec 32·lone eflcoder 2795
For othel HT Accessories not hsted please CAll
R,' ( ,'iv.." Rfgular SALE
R·7IA 100kHz to 30MHz receiver..... . $999 00 869"

RC·ll Infra red remote connouer.... 70 99
fL·32A 500 Hz CW filter 69.00
fL ·63A 250 Hz CWfilter (l si If) 59 00
fL ·44A SSS filt er (2nd IFf 178,001 59'\
(X ·257 fMunil.. ....... .. ...... ....... 49,00
£X·310 VOice synthesizer 5900
CR·64 High stablhty oscillator Ital 7900
sp·) Ex femal speaker 6S,OO
CI( ·70 (£X·299) 12VDCoption...... 12,99
MB·12 Moblle mOuflt 2S,99

R·7000 25MHz to 2G Hz scan tcvr 1199 00 1049
RC·12 Inhared remote controller.. .. 7099
EX·)IO VOICe syntheSizer 5900
TV -R7000 ATV urut 13900 129"
AH·7000 Rad lahllg alltenlla 9900 (141

HOURS . Mon.thru Fri.9-5:30;Sal 9·3
Milwaukee WATS Irne: 1·800·558.()411 answered
esenmgs unit! 8:00 pm Monday thru Thursday
WAfS lines are lor Quotes & OrOering only,
U5eRegular line lor other Inlo & Serrice dept.

*Large Stocks* Fast Service* Top Trades
.a A ES·

IC·47tH 75W430·450 ..... Closeout 1399.00 989' \
PS-35 In te rnal power supply .... ... 21900 199'\
AG-35 Masl moun ted preamp .. .. .. 9995
AG·35 (Purchased with IC·471 H) 99 95 9'\

SM·6 Desk microphone 4795
EX-3IO Voice svntnesuer ..•.•... 59 00
TS-32 tcmmspec enceoe/decccer... . 59,95

UT·15 Encoder/ decoder in terlace... 34.00
UJ·1 5S UJ· ISS w/JS·32 Installed .. .. . 96.00
Vtlf/UHf/l .2 CHi Mobile, lIegular SALE
IC-37A 25w220 FM/TTPmlC Closeout 499.00 349lS

IC-47A 25w440 FMITIPmlC Closeout 549 00 399"
PS-45 ClImpact8Apower supply 145.00 Il4' \
UJ·I6/EX-388 voce syntheSizer 3499
SP-IO Slim-line euemal speaker 35,99

IC·28H 45W 2m fM. UP mil: 499.00 439lS

IC-38A 25W 270 FM. reRulal me 459.00 3491\
IC-l8A 25W 220 fM. UP mil: 489 00 389"
IC-48A 25W 440·450 fM. regular mit 459 00 369' \
IC-48A 25W440·450 fM. UP mit 50900 449"

HIrI -14 h tra llP mlCrophone 5900
UT-28 Olgltal code SQuelch ......... 3950
UT-29 Iene SQuelch decoder 46.00
HM· 16 Speaker /mrctnpbone •• .• .•. 34.00

IC·228A 25W2m FM/TTP scan mIC 509.00 449'S
IC·228H 45W 2m FMITTP scan mIC 539.00 479' \

UT·40 Pocket beep hmctcn 45.00
IC-900A Iranscewer control ler 639.00 569' \

UX-19A 10mlOWband unrt 299,00 269' \
UX·29A 2m 25Wband unit. 29900 269'\
UX·29H 2m 45W ba nd unit. 349,00 319'\
UX -39A 220MHl 25Wband unit. 34900 289'\UX-49A 440MHz 25Wband unit. 349,00 319'\
UX-59A 6m lOWumt ••... .. .. .. .. . 349.00 319"
UX-129A I.2GHl lOW band unit 549.00 499'~

IC·l200A lOW12GHz fMMobile 699.00 549's
IC-32ooA 25W2m/440 FMwITTP 695.00 529' \

UT-23 VOice synthesrzel.. .. . ....... 34 99
AH·32 2m/ 440 Dual Band antenna 3900

AHB·32 Trunk·llp moun' 35 00
larsen PO-I Rool mount ... .. .. .... 2000
larsen PO-HIrI TrunUrp moun!.. .. 22.00
larsen PO·M M Magnetic mount ... . 22.00

IIp·1210 1.2GHz tOW99 ch Fill JeWr1529.00 1349
Rp·2210 220MHz25Wrepeatt!! 1649.00 1469
Rp·JOIO 440MHz lOW fMrepeate!... 1299.00 1149

VHF/ VHf b.iw mu/ri-modes Regulal SALE
IC·27SA 25W Zm FM/ SSB/CW w/ ps 1299 00 1149
IC·275H looW 2m fMlSSB/ CW B99.00 1229
IC-37SA 25W 220 FM/SSB/CW I399.00 1099
IC-475A 25W 440 fM/SSB/CW w/ ps 1399.00 1099
IC·475H 75W 440 FM/SSB/CW 1599.00 1289
IC·S75A 25W 6/ IOm xcvr w/ ps 139900 1249

o
leOM

IC-75IA 9,band xcvrl.l ·30 MHz rc vr 1699.00 1469
PS·35 In ternal power supply 219.00 1 9 9'~

H·32A 500 Hz CWlilter (lsI IF ). .. . 69.00
H·63A 250 Hz CWMer (lsI IF ). . .. 59.00
H·52A 500 Hz CW hlte! (2nd If)... 11500 109"
H·S3A 250 Hz CW hltel (2nd If). .. 115 00 109' \
H·3l AM fllter. ... ....... . .. .. .. .. . 4900
H·70 2.8 kHz wide SSB litter 5900
RC·IO Ertemal frequency contro"er 49 00

IC·735 HF nanscever/Sw rcw/nuc 1099,00 959' \
PS-55 Estemal power supply 219.00 199' \
AT-150 Automatic antenna tuner 445.00 369' \
H·32A 500 Hz CWfiller 69.00
EX-243 Electronic keyer un it ... . .. . 64.50
UJ.30 To ne encoder 18.50

Orher Accb~orie.\ Regular SALE
IC-2KL 160·15m solid state amp w/ ps1999.00 1699
PS· 15 20Aertemal power supply..... )75.00 159' \
PS·30 Systems pis wlcord. 6·pin plug 34900 319' \
MB Mobile mount, 735175IAI76IA .. . 25,99
SP·3 b tema!speaker.... ..... .. .. .. . 6500
SP·7 Small external speaker 5199
CR-G' High stab. ret dal for 75IA .. .. 79 00
PP· I Speaker/ patch 17900 IG'''
SM-6 Desk mcrophone . .• •••••••••••• 4795
SM·8 Desk me . two cables. Scan .. ... 8900
SM·)O ClImplessot" /graph EO.8 pon mlC 149 00 139"
AT-IOO 100w 8·band auto.anteoN tUne! 445.00 389's
AT·SOO SOOWg.bandalllCLanteoNtUne! 589.00 519"
AH·2 8·band tune! w/mounl & whip 65900 589"
AH·2A Antenna tuner system. only. .. . 519,00 U9tS

GC·5 World clock 9195 79"

IC-761 l cvr /Rcvr /ps/luner 269900 2369
HM·36 Scannmg ha nd microphone 47,00
SP-20 Ed. speaker w/audlO !Iltel . . 149.00 139"
H·I OI 250 Hz lst If r:N litter 73.50
H·53A 250 Hz zno If r:w filter 11 5.00 1091\
H·I02 6 kHz AM filter 5900
EX·310 VO ice synthesizer 59,00

Hf Equ;pmen r Reaular SALE
IC-781 XCVI/Rcvr/ psJtuner/ scope ... 599!iOO Call

WICKLIFFE. Ohio 44092
28940 Euclid Avenue

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

~~~~d· 1· 800· 321 ·3594

Order Toll Free: 1-800-558-0411 Inwi>Con"n:~8b~~2:~~5·i9>;·M.',OM••)

AMATEUR ELECTRONIC SUPPL'I, ~
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216. Phone (414) 442-4200
------ AES®BRANCH STORES Associate Store

ORLANDO. Fla. 32803 CLEARWATER. Fla. 34625 LAS VEGAS, Nev. 89106 CHICAGO, Illinois 60630
621 Commonwealth Ave. 1898 DrewStreet 1072 N, Rancho Drive ER ICKSONCO MMU NICATIONS
Phone (407) 894·3238 Phone (813) 461 ·4267 Phone (702) 647·3114 5456 N. Milwaukee Avenue

Fla. WAYS )-800-432-9424 No In-State WATS No ln-State WATS Phone (312) 631.5181

f~~d~e 1-800-327-1917 No NationwideWAfS ~:~~: 1-800-634-6227 RYi~~?: 1-800-621-5802



INTERFERElYCE? NOVEX
/"

* Interference l ocation * VHF and UHF Coverage

* Stuck Microphones * Computer Interface

*Cable TV Leaks * Speech Synthesizer

* Security Monitoring * 12 VDCOperation
I J

DM4061 Dip Meter every Iwm ~ds one

It
A ffiU" fm "'" h, m ,h>c O _ ch"" , co,I, . tonk c i"u i!!.
, ""nn". "" " RF g.n. !>,", . ;n1<'"" moou,.,;on. 100'
ro, h>rmonic>. U _ 210 Mil , 6 olu"- ,n 00;1,.
only 119.95 + $4 S &H

J.I '0 lOO MF I'
J-O " Om, -"'f
S/lO/ ')O " ." " OS«
m. " n", your Hf 8<
,..r po"." ou' pu'

Orders: 800,368-3270 '""';~. ~.."'.: ,;"
Electronic Equi pment Bank
\1 6S Mill 5 ,- xr. V,,,"a, VA U ,gO

{j~' m~ .'.. ,..~ ""0;""0' . OC

SWR- J P SWR/Power/ Field S tre ng t h
Me" u"" ou,pn,/5WR.
" od' on 'h' a i,
10 '" ' 00 ~ ' " . ,,,,,,
1.7 to '10 MU,
SO 139 , o, eewr<
j- whip ,nt, "",

P MJ JO RF Powet Meier/ Dummy Load

THIS MOHTH'S GOODIE FROM THE OAHO! STORE:
KEJ'''WOOD T;\I -22I A

l~DER

S400.00
I o,·"mc, 0:>; l Y )

,1\lIL\R ,\ \ N ;, II' H ' " OOll. Im\!. l\bl . 11 \ (; \1 ' .
ETC l U Ll .C), \UH'HH[)·).l Slll.'lO
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ROSS DISTRIBUTING COMPANY IP 0 60' 234A)
78 Soutn Stale Street. P.-estO<1 , 'daM 83263

Te'ep "O<1e 1208 8 52-08 30 WO CIt>Se at 2 00 0<1 MON. & SAT

CIRCLE 254 0 "1 READER S ERVICE CARD

We specialize In CB rad io modification plans and
hardware. Frequency and FM conversron kits, repa ir
books, plans,high-performanceaccessories Over 12
years of seusuec customers ' CatalogS2

NEW ONLINE CALL DIRECTORY

QJ§.b~
~~~~~~" a,' Rai"bo,,· A''''''(''''''Ii' Ij ~ SA,p Xm ." n ! . A
""'.~ :~~'-'~"'o 100 S2 9.0~ S2~.O~ 5J9.9~

. '-, . . 200 S.\O .9~ S.q .9~ 5 2 9. 9~

roo SJo .o~ S JJ .o~ 5 .19.9.'
_~ _ _ ~ OO S~ ~ .O~ q9.9~ 5 H.9'<

'." .' , _ " . .~ ,:... ~. 10 0 0 W9.9~ S 89.9~ 5 79 . 9 ~

A ntennU fU'eSr ''''' '',J''' r r-' ' , J J.-: ,:, rr:···'" .., i1• r·" ,w ... , ~ , ur" '''.''''- .J.J SL '-,
111 0 1' .17 .1 · II ·H~ fi,." ~-'"'!-_. Pr''' '' , UT qW.'

CIRCLE 8 9 ON READER SERVICE CARD

onl $19.95 +$4 S&H

BUCKMASTER PUBLISHING
Mineral, Virginia 2 3 117

703: 894-5777 800: 282·5628

Our new HAMCALL service gives you
472 .5 26 + Hams, via your computer.
$29,95 per year - un limited use '

o n ly $ 99.9 5 + $4 S&H

FC5250 Counter ~now your /,,In,,,,il f"''lu~ncy

10 11, '0 ' 10 "",
1 dig ,,,

"CO",,, '0.1COu"'
Goo, ' im« , 0' j ,"

Ilf 8< VHf ;non"
••," h coll, " , rOl , ud io

"C """" , d,p ,,, P"9P
'"c'"d,d

only $1 2 9.95 + $4 S&H

EEB-

SAVE
TIME
and

MONEY
with
THE

HAZER

(602) 488·9755

"CIRCLE 12 0 "1 READER S ERV'CE CARD

CIRCLE 335 ON RUDER S ERVICE CIoRD

Bring things down for
safety and convenience.

Hazo ' Il-H.avy duty gal, . .,••, 16 .q. II. 10"" CALL
BaI' Tn,u,' Bea rfng T6-25 fo' an y 01 aIlOv. S64.5O ppd.

Send to< h . d.t. lI . ot . I" m'num .0 ,. • .,.0Itln"1
' ''lI ine. ,.d 1M u.. "'Ilh tho H....., T",o . 1 : M·13 (13 ' "'/"-1
. nd M·16118 "", /,,- ~ AlIl><>"edCOn.,"'""on. no ",. 'd•. EII.y ' 0
I".t." h!~ b. .., "' . 'k Ill' . ,..,tlon, Comolo'. ' 0"'. ' UPS 0'
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NEW for ROHN 4Sand SS Towers

GLEN MARTIN ENGINEERING INC.
Rte 3, Box 322
Boonville, MQ 65233
(816)882·2734 FAX816_882.nno

P.D. Box 31819
Phoenix, AZ 85046

snap
-on

choke

New Technology (patent pending) converts any VHF or UHF FM receiver into an
advanced Dopp ler shi ft radio d irection finder. Simply plug into receiver's antenna
and external speaker jacks. Uses four omnidirect ional antennas. Low noise, high
sensiti vity for weak signa! detec tion. Call or wr ite for full deta ils and prices.pDOPPLER SYSTEMS, INC,

+A~T~~ +
THE Opto ~~

OFFERING
~ BUILT-IN SPEAKER ~ BATTERY OPERATED

~ QPTC ISOLATED OUTPUT WITH NO MECHANICAL TlA
SWITCHING

~ REVERSE POLARITY PROTECTION
~ SELF COMPLETING DOTS AND DASHES

~ POWER LOGIC LED INDICATES KEYING
AND 8ATTERY STATUS

OUR WARRANTY IS THE BEST IN THE BUSINESS: All products guaranteed lor 1 year under our
ZERO CUSTOMER COST warranty . No charge for shipping and repairs.

- -
SPECIAL ct:39 99
INTRO: ~ . xx
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RO 1 BOX 83; WILCOX, PA 1587 D

MAO Electronics Compa ny
PO BOX 6871. ALEXANDRIA VA 22306

CHUCK 703 -360-5 145 MARY
MICROPROCESSOR, DIGITAL, &: UNEAR IC'S

FAST AND coURTEOUS SERVICE

MAIL ORDER SPECIALS
FRANKUN ACE 1000/ 1200 KEYBOARDS $1 5
ACECALC OR DATAPERFECT SOFTWARE $10

110 COLUMN CARDS $40
7,37 MHz TURBO KIT FOR IBM PC'S $50

HARD"ARE RESET KIT FOR IBM PC/IT $1 0
27256-20 $5 68764 $6 80287 $100
SSI -201 &: SSI-202 DTMF cmps $7

NO MINIMUM ORDER, UMITED QUANTITY
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,ihoon cables. No need 10 reWIre ronneelo",. L niquc,
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Sp<'< I ~J r.rrl te m~ l.rIMI .rr""liv~ u.s " 200 M liz.
noes NOT YOID EQUlI'MENT W Alt RAN1 Y
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Number 18 on your Feedback card

RTTYLOOP

Marc I. Leavey, M.D. WA3AJR
6 Jenny Lane
Balfimore, M02120B

BASICRTTY
September . the thoughts that it

stirs are profound indeed. For the
child. a relurn to school. For the
pare nts, their chi ld' s return to
school! Hmmm . I think I found
a congruenc e there . Anyway ,
whether back to school or back to
basics, this time of year is just
right 'or looking at a letter I recent
ly received ,

Stan Autherford W0EUG in W.
Des Moines, Iowa, is interested
in gelling onto, as he puts it, " Just
pla in ATTY; no packet, no AM
TOA or any other of that space
age s t u ff." 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 ATTY
station. Your transceiver is mod
e rn and quite capable 01 SSB
operation, which correlates with a
good capacity for ATTY as well.
The computer can serve as the
" gtass terminal" for the station,
All that you need is a way to
convert the computer-standard
ASCII, used by the computer, to
ATTY-standard Murray, used on
the air , There are et least three
ways to do this.

The cheapest way is to secure a
program to enable the C-64 to
operate on ATTY directly, either
alone or with a simple, one-chip
demodulator. I am not aware of
any software packages for the
C-64 for th is purpose, as I am
for the TA$-80 COCO, but I oo not
doubt that they exist. ( Three days
after the publ ication of this article I
will receive not ice of nc tewer than
eight of them!)

Converting the aud io output
of you r receiver to the voltage
blips your computer uses may
requ ire a hardware device vari
ously referred 10 as a " TU" (Ter
minal Unit). Demodu lator , or
ATTY Interface. Staying cheap
for a second, designs for a one
chip version have been covered
here in ATTY 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 severa l avenues. If the com
puter is capable of putting oul a

Amateur Radio Teletype

clean sine wave , that tone itsetf,
property shifted and encoded , can
be used to key the transmitter.
Otherwise. another one-chip card
can be put together to convert TTL
signals to audio tones . As with the
demodulator, simple one-ch ip
AFSK generalors have been
detailed in past issues of ATTY
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 ATTY. These are
available 'rom several sources.
Check the ads here in 73. Back
issues may also prove fruitful, as
manufacturers seem mtent on
adding the latest features (and
co sts), rather than keeping a
product simple and cheap.

And . finally,there is the dedicat
ed ATTY interface box . Aang ing
from simple converters to elegant
multi-mode wonders, these little
LED-encrusted bricks make oper
aling on ATTY lillie more trouble
than calling up the local bulletin
board system.

Of course. if you get such a mul
ti-media wonder, it might 1101 be
long before you wonder just what
that PKT or AAQ light is an about.
You might very well find that some
of the " space age stutt" isn't all
that exotic, after all!

ATTY on the CoCo

Ma lco lm H a l l KE50K , i n
McGehee, Arkansas, is another
beginner. Malcolm has a TAS-80
Color Computer II, and wants to
put it onto ATTY, again as simply
as possible. He notes that when
he turns the computer on , the
screen reads " COLOA BASIC 1.2
(C) 1982 TANDY," and wonders
about the capabilities of this
machine .

In an all too fam iliar plight,
Malcolm relates going to the local
Aadio Shack, asking about ATTY
lor the COCO, and they d id not
even know what he was talking
about.

He also notes that , while he has
seen some programs published
for ATTY, they were lor different
machines and " the commands
are different from mine."

Wett, 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 rna-

chines for that matter, to be used
in the conversion of ASCII to
ATTY . While using machine
language may seem to be an
cosrecie 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 recen t of which was pub
lished in the January 1988 issue of
ATTY Loop. tfyou can't get a copy
locatty, send me a tape or disk,
with $2 and a stamped, self
addressed mailer, and I will be
happy to send you a copy of the
program.

On another note, Malcolm asks
whether he needs a prin ler. or if
the video screen will suffice .
Again, it depends on what you
want to do. For simple raccnews. I
can 't see any more need to pro
duce a paper copy of a ATTY QSO
than to make a transcript of the
conversation I had on the 2 meter
repeater this afternoon. If, on the
other hand, you are handling mes
sages. or are into ATTY pictures.
then a printer becomes essential.
Almost any printer will do.

Not eu beginners use simple
computers. H. Jack Meadows
WD71 of Mesa. Arizona, notes that
he has been inactive on ATTY for
ten years, since giving away his
Model 19, and that things certai n
ly have ch anged. He wonders
whal it would take to put his Mac
Intosh SE computer onto ATTY,
and suggests an AEA PK-232
" plus what? "

How about a cable and modem
program, Jack? That's about all il
would take with th is class of
" smart demodulator." Talking to
any of these upper level TUs is
realty lillie different than talking
to a telephone modem. As we
discussed last month , a dedi
cated program, such as tile kind
published for the PC cones. does
make tife easier , but it is not
absolutely necessary . I think
whatever communications pro
gram you have would be an excel
lent starting poin t. Then again,
I may very welt hear 01a specific
PK-232 -> Mac inte rface short ly
atler this column sees the light
of day!

In Search Of .

Every once in a whi le someone
drops me a note in which heor she
tries to enlist my aid in search of
something or other in the ATTY

field . Occasionally, I have even
heard 01 the item being sought.
Bingo for this one.

Charles Gelsinger of Albu
querque, New Mexico, has been
looking for two TTY re-inkers thai
were used, he believes, on Med
ets 15and 19. Hedescribesavery
smau unit , about one by two inch
es, which was mounted in the rib
bon path to keep tile ribbon fresh
ly inked.

Emerson Cyrus 8P60A writes
from Barbados of his interest in a
CW program in addition to the AT
TY program for the Color Ocmput
er. Well, Emerson, I have not seen
a public domain or shareware CW
program for the CoCo, yet. There
are several ATTY prog rams,
several of which have been fea
tured in this column, and a few
commercial CW programs, but I
have seen nothing from the non
commercial sector.

I 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 N4HCJ
of Davis, Cal ifornia, is interested
in receiving commercial ATTY ,
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 ATTY receiving
setup.Otherwise, you are going to
have to deal with the fac t that
commercial stations use a variety
of shifts. speeds, and codes which
render them far different in many
respects from ordinary amateur
ATTY.

But, assuming you are not rich
enough to afford a commercial
demodulator , even though the
commercial units use them as
well. you are going 10 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 lerminal. I think you
will lind that a unit such as the
PK-2i2 will decode about any
thing up to a cenain level .

To control the interface you wilt
need some sort of terminal, which
may be just that-a dumb termi
nal-or an inexpensive computer,
such as a simp le CoCo or C-64,
running a terminal program. For
ou tput or ha rd copy from th e
setup, about any prin ter witt 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 wonh n. Let me
know how things turn out.m
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QEP's NOT TOO LATE SALE
Your not too l ate. copper prices
WILL dr ive up the price of coax

even more. Better buy It NOW .

• BELDEN 9913 low-loss
500 ft Roll $200.00 o r 42¢/ft .

• BELDEN B:!14 (roam) N/A
SOO ft Roll $165.00 or 36¢/ft .

• BELDEN g:}JJ7 RG-213
SOO it Roll $200.00 o r 461:/(t .

AMPHENOL SPECIALS
PL-259 . t l ve r (mt ca ftlled) $1.25
U6- 2 1D . ~ . ..Ie c ab l e end 2 .75
UG- 2 1D ' JrI" ( f it t e d f o r 9913 ) 3 .50
UG- 23D 'N ' fem.le cable end 3 .95
U6 - 2 9 .1 ' N' Bar re l (JaCk-JaCkl 4.50
U6- 57 8 ' N' Barre l (plug-plug !l .2:0
U6- 58.1 ' N' Cba•• ta receptacle 3 .50
UG- 83U ' N' Plug to UHF Jack 8 .00
UG- 140 'N' Jack to UHF Plug 6 .95

Copper-dad 14 gao (7x22)
7c a foot (any len~h)

Identical to Belden 8000
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Takes lhe fear oul of full power anlenna luners,
and lhe guesswork oul of PEP measurement wilh
lhese lwo MUST SEEPRODUCTS"

MB -V-A RFM -003

Discover thi s durably bui l t , feature packed "a-v·,. Antenna
tuner . You' LL find operating conveniences that make
antenna t lXling a s nap and vetue engineered to do the job
over wide operat ing ranges. COIIlllI r e quaL ity. features and
t he NYE VIK ING TWO YEAR WARRANTY.

Get correct easy to read measurements of PEP for SSB,
AM, and PuLse along with fuL l time coopletely automatic
SWR display with this U1i~ Power Monitor Systea. Two
models to choose from: The RFM-003 for 3KW indication
and the RFM-005 for 5KW.

CHECK THE FEATURES:

• Accuracy - Gumnlmlto .L~:; 1.S.

• (3) Modes - P!2Ilc A""",,," llfld Peek onolllold .,jUle Wli«IIt' llOII-drll Sa. I: Hald Analo£
rnemOIJ M uil

• {2} Ranges - Aulollllllic811J ,...ilclltd power lICOIn to ~](t,

• ~'uJly Automalic SWR - M lime mrter di.p18p f1Itio. diredly without drill

• Built-in AI1l - ~t yl>lll' emplifier lube in¥e3l.mtnt eith this fest eclinc; Ioc:kout

• Remote Couplers - Sll leel. remotelI the inle~luinltllblt t'IIlibf1lltd touplm.

• True RI.tS Conversion - H.'. rouplen lI3t fOl"l'enl bif,sed lull WOOl' drled.ien.

• Rur,gell Construction - lraoy I"IJll' oIumin~ a"l~.ructj;,n. Top QlIII"-' gIe9I tpOJy
r cu, Th i. meter is built tolost.

• Anlenna Switch. PUSlI-1l/1'I'Olj onltnl\ll ..ilrhinc to (4) onlenRIIs (2 real . si"l!e .,re .""d lwin
Ired). Con bJl'IIssrd on lim 0011I "utpul ' e do:9il;Jled lhil pileh wlake the power, bled ol IO~V

olld 20 emll'l.

• 3 KW Balun. Tlifilor wO"'\lld triple CO~ torroid gi-a belertrftl ""lpulto l. in I<rdcn from200
to 1000 oh ms elld unbllienred outpul down!Jl20 ohms.

• Maxim urn Power Transfer, 1kI1d1 JO ur trenntlrl' oulpol imped8"",!: to e!mood. onJ enlenno
system lor mnimum po""r lnInlifer. 4mplihen Ol~y run at tIltir dtS\r;nrd Q. hen properly mulehtd,

• Automatic SWR. HIIIld. rlTt' md.ai"C or Si ll. No re:It'I 01' eoIitnaoon nmJ.d. &,wa~ .......,. meter
300 or :llOO . r.s, eulomllUc..IJ rorilrhed. ""'" w....d a~· mnlICd lI!Id bIlck - li£hted laul bond JIK'l=.

• Pi Nclwork. ID_ P.... Pi Mdoooril luni"C tll -JO IfIz. lb oy duly s.l>a' pluled r"ntinoo",,1y ..rio t>/:
indlldor _iUl ~:I vml>er dilll, 7000 ¥o~ .. riabk OIIl'11cil(ll" eoo 10,000. ,...ilch leltt~d flnli t'II p.ll.'il....
on outpul !ide. TuIltS 40- 2000 ohm \o.l.d3. Coocl henoonie 'Uppr=liOII'

• Wood Options . III -lV- AI inrludt! all Il9- V- AIClIlwn bs antel'lM llIildl and bllluR. 1I0-lV-
.1.2 i! idrnlicel lo liB -lV -Ai silh lhe addiLion of " ltipk CIlIl' baluR. 'Warranty - TWO t'ULL YEARS -

• Added Features - m swildIlIl:Ie rewne pll"I"I'.1modr~~ PIlI ;blal lID~J
- Ad~lk.uo ill swilJ:lM,ijo:~~ - boy duly IIic8d bolll.eriel~ til' IhrB~
RI' for u e fitld Ind "mnll.... iii suppkd for la;' ch"'liJl,£ Dod teckltblinc: of Ill. taut bend
me~n for the luim :dIook.

OTH ER NYE VIKI NG PIWDUCTS
Phone Palches - Electronic and Memory Keyers - Squeeze Keys - Slraighl Keys - Code Practice Sels
- SWR Wallmeler for lhc blind - Low Pass Fillers - All Band Anlenna and more.. ...

ASKFOR AFREE FULL LINE CATALOG.

TO ORDER, CALL YO UR F'AVORITE DEAu:r~

Amateur Electronic Supply
Ilam Radio Outlet
Henry Radio
Madison Electronics
EG E
R& LElectronics

Barry Electron ics
C- Cornrn
Mi ssouri Radio
Qucmenl Electronics
Texas Towers
lIam Sta lion

~VikinJ

Wm. M. Nye Co. Inc.
1614 130lh Ave N.E.
Bellevue, WA. 98005
TEL (206) 454-4524
FAX: (206) 453-5704
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FREE when you join!
Reference Guide to Electronics
Manufac turers ' Publications

A l ime- and money-saving l ist
01 product literatu re from all
the major electronics suppliers.

P1Nse KCOJIl m~ .-mber$hip in the Electronics Book Club" and tend the 5 "'*"'- losl8d
below. plus m~ FREE copy of ReIerwIr:e Guide 10 EloN;:tronQ M....,,~· ~tiofIs
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reee HEcmONI"S eOOK CLUB' . BI... R>d<Jo Su",,,," . PA 172900·011'0

Electronics projects . .. ideas ... the latest technology
all at up to 50% off publishers ' prices

Membership Benefits • Big Savings. In additiOn to this introdUctory
otlsr, you keep saving substantially with members' prices 01 up 10 50% off the
publi shers ' priCes. • Bonus Books. Start ing immediately, you will be eligible IOf
our Bonus Bool< Plan, with savings of up 10 80% off publish81'$' prices. • Club
New s Bullet ins. 14 limes per year you will receive the Book Club News, describ
ing all the current selections-mains, enemates, edras-plus bonus oHers and
spec ial sales, with hundreds ol li tles to choose Irom . • Automatic Order. It you
want the Main Selection, do nothing and it will be sent to you automatically. II
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 etteeet a books within
the next 12 months and may resign at any time thereatter. • Ironclad No-Risk
Guarantee. If not satisfied with your books. return them within 10 days without
obligation! • Exceptional Quality, All books are quality publishers' edit ions
especially selected by our Editorial Board.
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handheld programmer available
from Communications Specialists
or by returning utc the factory for
re-programming at no charge.
The T8-32P operates on 6 to 25V
DC . Price, $57.95. Communica
tions Specialists, Inc., 426 West
Taft Avenue, Orange CA 92665
4296; 800-854.()547 or 714-998
3021 . Circle Reader Service
number 203 for more information.

scanner so that they won't waste
recording tape during periods of
scanner inactiv ity . The T ape
Saver I S-' automatically switch
es thi cassette recorder on and
011 by means of the remote control
jack on the u s e r - s u p p li e d
recorde r . Connect the Tape.
Saver T8-1 to the scanner and
tape recorder via standard mini
plugs. A submini plug connects to
the recorder for ONIOFF control.
Pricing starts at $49.95 with quan
tity discounts. Contact Electron
ProceSSing, mc., sales Depart
ment, PO Box lOB, Medford NY
11763; 5 16-764-9798. Or circle
Reader Service number 208 lor
more information.

•
I,

44139-3996; 216·349-8400. Or
ci rc le Reader Service number
209.

THE ANTENNA
SPECIALISTS CO.

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 record er to the

COMMUNICATIONS
SPECIALISTS, INC.

The TS-32P Programmable
CTCSS Encoder-Decoder is now
available !rom Communications
Specialists. It has all the features
of their T8-32, but uses a new
microcircuit, the IC-110, lor tone
versatility. The IC-110 contains a
32-bit reprogrammable memory
which allows the shop 10 specify
any az-tone frequencies from 15
Hz 10 255 Hz. The T8-32P can be
configured to provide multi-tone
switching of up to six tones, with
out requ iring d iode networks .
There is also easy access 10 any
ron-standard tone frequency. The
32-1ocalion lone memory can be
changed in the service shop with a

All-band scanner antennas that
provide enhanced performance
upto 1000 MHz are now ava ilable
from The Antenna Specialists
Company. Models MON-52 (m0
bile) and MeN-58 (base station)
feature MICRO-CHOKEro, which
gives pinpoint resonance at 800
MHz scanning f req uencies and
concentrated beam focus at low
radiat io n angles lor maximum
range moni toring . 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

memory chan ne ls or lock-out
cha n nels in the memory se 
quence. Priority Watch monitors
the call channel every five 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
20 1.

EDMUND SCIENTIFIC
COMPANY

HAL COMM UNICATION CORP.

PRODUCT OF THE MONTH

Number lion yourFHd'-<:k e.rd

NEW PRODUCTS

butane gas . It solders, brazes,
and sweats, and can be used for
melling. shaping, fusing pla stics ,
or thawing frozen locks. The torch
comes with a stand lor free-stand
ing use . The price is $39 .95
piu s $2.50 postage. Order from
Edmund Scientific Company,

Edmund Scientific Company's 5552 Edscorp Bldg., Barrington
3-inch torch features a oreec-erec- NJ 08007.Or for more information
tdc ignition svstern.two flame lev- circle Reader Service number
ers (800°C to 13OO°C) , and uses 211.
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Hal Communications Corp.• is proud to announce Ihe new
$Y·7OOO HF Packet Modem. The 8T·7ooo was designed scecm
cauv lor 300 baud HF packet. Included is an AGC-conlrolled AM
signal processing, a luning 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
AGe 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 liller. The transmi t tone generator uses a crystal.
based 1O-slep sine-wave synthesizer cscun. The S1 ·7000 inter
laces 10 any existing packet TNC via R8-232C, TTL, or TNC
audio tones. The ST-7000 is available for $299, including wall
mount power supply. For more informalion contact HAL Commu
nicationsCorp., POBox 365, Urt;Jana IL 61801 ; 217.:)67-7373, or
circle Reader Service number 210.

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 crn , wh ich s to r e all
relevant information . The Pro
grammed scan function scans all



such as the ICOM R-7000 receiv
er. Price: $189 uncnoes power
adaptor) plus $8 S&H. Distributed
by Gilfer Shortwave, 52 Park Av·
enue, Park Ridge NJ 07656; 201
39'-7887. Circle Reader Service
number 205 for more information.

system built in. II uses the same
accessories as the TH·25AT Se
ries HTs, except lor frequency-re
lated items, such as antennas. Its
14 memory channels store fre
quency, repeater ottsets . 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, ectc power-off tunc
tion, and programmable CTCSS
tone encoder/decoder. Suggest
ed retail price , $499.95. Kenwood
USA Corporation , 220 1 E .
Dominguez Street, Long Beach
CA 908 10; 2 13-639-4200.

..... ,- " ..
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GILFER ASSOCIATES, INC.

The Dressler AAA 900 is a VHF/
UHF active receiving antenna, ca
pable 01 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,

KENWOOD

Kenwood 's TH-55AT 1200 MHz
Pocket Transce iver has a fre
quency coverage of 1258-1300
MHz, an easy-to-read LCD crs
play , and tone alert monitoring

MFJ ENTERPRISES, INC.

The MFJ·1286 Gray Line OX earth's curvature, and features a
Ad van t ag e /T er mi nator i s a high speed display mode with
computerized DXing toot tor IBM pause. The OX Advantage can
PCfXT/AT and compatibles . II run by itself or in conjunction with
gives users instant access to Gray other software , including graph-
Line positions lor any place in the ics. The OX Advantage can also
world , at any time and date from be customized to suit your DXing
1980 to 1999. A high resolution needs . Pr ice, $29.95. Contact
map disp lays the moving Gray MFJ Enterprises, Inc ., PO Box
Line, UTC times, time zones, sun 494, Mississippi State, MS 39762.
position , and lati tude/longi tude 60 1-323-5869. Order at 8()()...647-
marke rs. It co rrects the north / 1800. Or circle Reader Service
south position of the sun and the number 202.
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B-64D-G lor $390. Contaci DavIe
Tech Inc., 2.()5 Banta Place, Fair
Lawn, NJ 07410; 201·796-1720.
For more information circle Read
er Service number 206.

peripheral for Pes. It has eight
channels at 100 MHz or 16 chan
nels al 50 MHz or 24 channels at
25 MHz , lor flexibil ity in digital
testing and analysis. The A3200
features 8K per channel memory,
using eight channels , waveform
zoom ing, store/ ret rievefp rin t
waveforms, tim ing and state anal
ysis, internal sample and refer
ence memor ies, and advanced
triggering usi ng AND , OR, or
NOT.

No programming skills are re
quired. Connect the A3200 to the
PC bus with the supplied interface
card, and run the software. The
hardware , connectio n 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 ci rcle Reader Service
number 213.

manual control , and an R$-232
interface for external computer
control. So llware is provided.
Suggested list price is $3,975.
For more in lo rmation con tact
Electronic EqUipment Bank, 516
Mill sc, Vienna VA 22180; 800·
368-3270 or 703-938-3350. Or
ci rcle Reader Service number
212.

- ••...._.-e.-.
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DAYLE TECH INC.

New scrdertess c ircuit board
kits are available from DavIe Tech
Inc. lor the electronic technician ,
lab techn ician or hobbyist . Dis
tance between the tie-point con
tact clip is z.smm (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
pla ted contact mater ial, highly
conductive, with the initial contact
resistance less than 1 milliohm at
1 kHz. Models include the 8-147·
N lor $52.50,8-147-<3 lor $84. B
124·N for $27, 8-124-<3 for $42,
B-112A-N for $16 , B-112A-<3 for
$19.20, B-64D-N lor $290,and Ihe

ELECTRONIC EQUIPMENT
BANK

The R91 00 heavy duty antenna
ro tator 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 lb . vertical
load. The unit fits inside the Rohn
45 tower and weighs 230 pounds.
The control unit provides both
analog and dig ita l displays,

RAPID SYSTEMS, INC.

Rap id Systems announces
the ir new R3200 logic analyzer
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• Charge ~It.rles on
stored machinery

• Ugh! your lenl
• Aun lanl
• Run remote trans

miller.
• Light IIlgns
o Pump wale, lor your

animal.
• Powe' lor your motor

hom.
o Run your radio without

banerles
• Light your home
• Yard Ughts
• Cha'ge flashlight bat-

leriel
• Light your ubln
• Run electric fences
• Charge your boat

battery
• Run appliances in you r

home
o Charge hand held

rad io ballerles
• Fish shanty lights
• Charge your Cam

corder bllllery pack
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/ Electricity
.A" from the
::;'" Sun with

5..••..•·•....
Ii~ ;; ~ ~ "=;:::=,..

SUSyms
ALSO: OUTSTANDING PRICES ON IBM XT

COMPATIBLE SYSTEMS!

LET THE SUN DO
THE WORK

1 1
AEA

t. 10 METER
~~~~OR' ,[I..~

6 METER
DXHANDY

cmcu. 309 OIl RE4Of:R Sf:RVICI: CAAO

AEAPK232

Your Choice

HAMTRONICS, INC.
4033 BROWNSVILLE ROAD~~~

TREVOSE, PA. 19047 ,~30
(215)357-1400 ns

HoursM,T,W-9-6 Th-F9-B Sat .-9-3

ORDER TOLL FREE (800 426-2820

Authorized Sales & Service -- Yaesu • Kenwood· Icom

Manufacturers ~ Quality Communications ~q!:!.ipment

oStandard and
Computerized
Controllers

oStandard and
Computerized
Auto Patches

oDuplexers---
Hi Pro'E' EXPANDABLE REPEATER SYST~M

oRepeaters
oLinks
oRemote Base
oVHF,UHF
oReceivers
oTransmitters
oAntennas

• A. NEW CClf«:EPT IN REPEATER DESIGN. TtE HI I"rQ "EN IS .o.N EXf'IO,N[)to8lf REPEATER WITli 1lfE fOUOWING F£ATlJRES: A. 8o'SIC REPEATER WHICH WOUlD IN.

ClUOE A. COMPLETE RECEIVER. TAANSMlTTER. COR. FRONT PIWEl CONTHOl..S AHO 1NOICAlORS. lOCAl SPEAKER -'NO MIl: JJO< AHO C\FABL.E fJ' FUlURE
EXPl'.NSION AI.L HOUSED 1N.o.N EXTREMELY RUGGED, ENClOSED,1~ RACK MOUNT"8l.E C\8lNET,

• THIS SYSTEM CAN BE EXPl'.NDED AT TIME OF PURCHASE OR CAN BE.o.N AfTER-f"l..A:HASE ADO ON. THE ADO ONS ARE-HIGHER POWER, 1101220 V~ POWER

SUPPlY, IDENnFlER, AUTO PlI.TCH, OR COMPVTER CONTAOU£RS, IN AOOlTlON TO THESE ADD ONS.o.N AOOITIONAl RECEIVER -'NO TRANSMITTER CAN BE

MOUNTED INTERNAllY FOfl USE AS CONTROl. UNKS, REMOTE BASE OR DUAL Bl'.ND OPERATION. ETC,

• AN EXTENSION ~NElIS AVAJLABLE FOR LOCAL MQNrroRING OF THE REPEATER -'ND CONTAINS ALL NECESSARY METERING, STATUS LIGHTS AND INDICATORS ALL

ADO ONS ARE AVAIlABLE ffiOM THE COMf'lll.NY AND ARE COMPLETE INCWOING INSTRUCTIONS

600 Westtown Rd .
MAGGIORE ELECTRONIC LAB.

West Chester, PA 19382 Phone (215) 436-6051
=me ~ .. _:

Telex 499 0741 MELCO

WRITE OR CALL FOR OUR COMPLETE CATALOG
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Jo Gunn Enterprises
Route 1 - Box 383

Ethelsville. AL 35461
(205) 658-2229

Hours: Mon-Fri. 10 am - 6 pm (CST)

DEA LER INQUIRIES. PLEASE CALL

W,,'eor phOrle lorour tree data report
onali oU' GARANTGO-wmdom drpcies
With leChnlc,,1 care. actual SWR
curves, cuS lomer comments. and our
low 1actor y o.ect prices. Takeacvar
lage of our sale pnces Wesh ip wor ld·
wrde"" accept VISA or MASTE RCARD

GARANT ENTERPRISES
ZZ7 COU NTY BLVD_O~l 2 B

TIIUHDER/lAY. 011. P7A 7MB. CANADA
INFO HOTliNE 1·807·767·3888

FREE
DATA
Report

1 ANTENNA = 9 BANDS

t ne GARANT GO-6 dipole was tested and recce
mended by TCA (the Canadian Amateur: Similar to
aSTI In June1985, TneGO~ and GO·8 weretestedand
recommended as hrS t choice in a tes t 01 tnree wire
antennas by tne CNIB (C anadian National lnsl itute lor
theBlind.) TCAand CMS cennrmeo that the GARANT
GO·antennas neec no tuner on all bands tested,
MODEL BANDS LENGTI!
GD-G: 8Q-4Q.20017-'2·10M 137"
GO·&: 8Q-40-J:).2(I· t7·15-12·lOM 137'
GO-7: 16Q.8Q-40. 2(I·t7-12·10M 255'
GO·9: 160-8Q-40.D-2(l. t7·15·12· 'OM 255'

ooosebetween 5C(lW PEP or2KWversrcns.Install
asa horozontal dipo le or anmvenee.v SWR usually
oeuertnan 15:1 ,Notuner needed ifproperly installed,
See letters o! our hamcustomers in our data report
The GO- windomdipoles are no dummy load antennas
Our speciaIGO·balun(500Wor2KWj matches the low
Impedance ISOO) coax feed linetothe highimpedance
wmcom-type antenna All GAR ANT up-woccm di·
poles come With a J-year limited warranty and a
1Q·day monev-bace guarantee Who else has that
much ecnncence in his products'

VE2MNL. M«net-t have mstaueumyGO·] ,Onlyone
antenna to cover] bands With practically certect
SWR on all bands VEtAZZ.Gordon on his GO·B: "I lind
Ihe SWAexact ly as you claimed." VEnll.John onhiS
GO-9 "FB on all bands Great lor OX,'· VE7B KU.Rob on
r us GO -B 'A qreat antenna Excellent band Width.··
VElVCD.Stu:"Verypleased WllhtheGO-6I2KW. ln less
than SIXmonths opeaMI! have logged over 85 diller
em countries Recommendu to anyone ccnsmenne a
Wire antenna. ·'

TONNA

IN'THE PX SHACK Inc.
52 STONEWYCK DR .
8ELLE MEAD, N.J.

(201) 874-60 13 0850 2
HOURS : 1 0A~-3PM ORDERS

7P~-10P~ TEC H.

ANT NNAS
50-5el 109 43 2- 4x2 1H 466
50-7el T8E 220-5el 55
144-4el 55 220 - 1181 81
144-2x4 67 220-1gel 129
144- 2x9 111 902-23e l 67
144-9po rl 77 902-4x23H 365
144- 9fix 75 1296-23el 67
144-13el 83 1296- 4x23H 365
144-1 7el 129 1255 - 23ATV 67
435-981 67 1296- 55el 99
435- 1gel 77 1296- 4x55H 489
432-21 DX 92 2304-25el 89
438- 21ATV 92 POWER DIVIDERS
435-2x 19 85 144,220 ,432,902

1296, 2304mH Z

TRANSVERTERS
MICROWAVE MODULES

MMT50! 144 20w 2m loF. 489
I.lMT50!28S 20w 28mhz LF. 489
I.lMT144! 28 lOw 28 mhz LF. 259
I.lMTl44!28R 25wGoAsFET108M 489
MMT22 0!28S 15w 220-2~ 279
MMT432!28S l Ow W! OSCAR 369

CIRCLE 29 ON READER SERVICE CARO
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Number 20 on your Fe~b.ck u rd

73 Review by Hay Weber KA1JJN

Motron Auto Kall
Model AK-l0
A way to beat busy repeater chatter.

Motron Electronics
695 21s1Ave .

Eugene, OR 97405
(503) 687-2 118

Price Class: $90

Here's a device almost anyone can find a
use lor. The AK·lO attaches to any FM

receiver and decodes touch tones to activate
both an LED indicator and a speaker output. It
has buill -in switches thai set it up to decode
any 3 digil touch-tone code, including A
through C.

The unit is in a smaIl5V2' oy 3" by 1V. · 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 lor reliab le operatio n. It operated well
on 12 volts DC. and with the included AC
supply .

The AK-l0 uses an SSI-202P lone decoder

chip to provide crvetai-ccntrouec. reliab le de
codinq. This chip is known for its excellent
performance. and exhibited it in this lest. It

reset when getting a wrong signal and did not
false . Low power CMOS chips are used
throughout tor 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 switch.

The unit resets automatically after being
tripped , but leaves the front panel LED lit to
indicate that it rece ived a signal.

This unit is an ideal device for anyone that
wants to receive messages on FM without
constantly hearing on-channeltratfic. It is per
fect for emergency personnel aclivation-or
hearing calls just from friends'DJ

6 mftlnc. (801)487-8873

1057 E. 2100 So. • S.tl L•• City. U.... 1411141

We want to be Your Radio Sto re
Fll il Line c t Amatellr Radios. CompllCers. InCerleees

& Acees.so.-;es Tim W71QY or Preb-en K7KMZ

Utah's Arst Full Senrlce Dealer

KENWOOD L!Jl )(t()l11 VAESU

21881 Summer Circle, Dept. MTS

t
' Huntington Beach, CA. 92646
. CA. Residents add $1.20 sales tax

'fO'N "VIUlA8lE THIlll llNClEW"V'* 'S lIO()O<$>Elf .
THE "-RRl. & _ DE"'-.ERS EVER_A[

CIRCLE 343 ON REAOER SERVICE CARD

...... T",, ~ , _

,,~.._..,.,.' y-y-][ REFERTOOST
8fo,t" "~.Ml"Y JULY 'as p 49

"".'"'."

NEW!
~O'i,S€ 19 (J1901\,

Made Easy & Fun
Int.oduc....g the most Comprehensive and Easy
to-use code course ava,lable today'
- MORSE TUTOR is available for IBM PC. XT.
AT, PS12 and compatibles.

FEATURING!
.. 1-100 word/m,n llte code speeds
.. Standard Of Farnsworth modes
.. Adjll stable code freqllency
.. Over 1BilliOn oossible random OSOs
.. leiter, number . and punct . mark coverage
.. Sell callbrating/menll driven design
.. Display teICt-while listening or after CDpylng

To Upgrade or learn CW, Send check or M,O. tor
$19.95 + $2 S&H to:

lCO' ·

MI SSION CONSULTING, INC.
MISSION COMMUNICATIONS
11903 "'~'·Clo<l ,f'e 5~,' e SOC)

"'""0'.nU4:'»oe =--~-eo- I
- - ,,

->-~l. 
-!! ........~,.-o

Let tir e Sun Power l'our Station!

WE HAVE EXPANDED AND~ STOCK
MANYNEWPFlOOUCTS WE CAARY

AEA. ALINCO. A"'ECO. AMP SUPPLY, .t.PHA DELTA, ANTECO.
ARRL, 6&6 INSTRUMENTS, BARKER & WILLOl.\l $ON, 6ENCHER.
BOMAR, BUTTERNUT. 6EE. CUSHCRAFT. COMMUNICATION
SPECIALISTS, CRB RE SEAR CH , DAIWA, DIAYOND. HENRY,
HUSTLER, HAM RADiO, INTL CRY STAL. INTL, WIRING & CAB LE,
l<ANTRQNICS, KACHINA. KENPRO. KDK, KL YfYIRAGE, LU NAR,
LARSON, M061LE MARK, MFJ, NEUTECH, NCG. NYE. ~RIPHEX,

OST. RF INDUSTRIES, RADIO PUBLICATIONS, RADIO AY
CALL600K, SAMSON, SPI-AO. SMILEYANTENNA. SANTEC. SYN
TEXTILES.13MAG, STANDARD, TAO,TE~TEC , VALOR. VECTOR.
OOROON WEST,WEll,YAf SU,ANDICOM
Inhouse serviceilviI,lab/e (71 Jl879.7764
,Jus,write.org,,.usa cllll' Ttl.. 1"'72 MCON UT

CIRCLE 187 ON READER SERVICE CARD

CIRCLE 7 ON RUDER SERVICE CARD

, ..,.. M idla nd,"II Techno lo g ie s

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
rOR MORI:" INFOR.\1/11l0N _

34374 EAS T FRONTAGE ROAD
BOZEMAN. MT 59715 (406 ) 586 ' 11 90

CIRCLE 2 S2 ON READER SERVICE CA RD

1988 CALL DIRECTORY
(On microfiche)

Call Directory .• ••....•. . .... $8
Name Index .•••.•...... . .... 8
Geographic Index •. . . .•.. . .... 8

AU three - $20
Shipping per order $3

BUCKMASTER PUBLISHING
Mineral, Virginia 23117

703: 894-5777 800: 282·5628
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GIVE YOUR EARS A BREAK!

Auto-Kall
AK-l0

• CGI11plete ready to use DTMf selective calling unit

• Use witn FM!II' AM transceiver, scanner, etc

• Bui lt-in speaker . Automatic speaker rese!

• Easy pr<Jgramming with switches . Ca ll ligh t

• Unresmcrec 3-d,gI1cooe. all16 digItS. Wr<)ll gnumOOr reset

• 12 \lOG mobile 0< base with 11 7 VAC power pack (included)

MoTron
,~

~j5eer~1~\C~ve H ~$~OO~~P~",~
Eugene, OR 97405 Handling U SA)

Call Toll Free 1-800-338-9058 or (503) 687-211 8

Wideband Preamp 10-1 000 Mhz

Dual Ga sFet l ow noi se
preamplifier for HF. UHF or VHF
systems. Just perfect for the R
70 0 0 . Ex cellent for Sp ec
Anal yzers. 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
$12-4 .95. Po . residents please add
6% state ta x .

GTI Electronics
RD 1 80X 272

lehighton, Po . 18235
717·386·4032

antenneX
' 'The mini-magazine for antenna experimenters "

DO YOU -
• Have a klusy mobIle siQ nal on a~ bands?
• Need '" Inexpensrve crectoner antenna tor 10 mete rs?
• Can-t ctocse between a vertical 01 Ilo rironlal anl,,"na'
• Need a low noise antenna /(){ 100 meters'
• Want 10 deSign ", antenna but oon't want to ",do the w!,eel?
• Need a program for antenna deSign and antenna plotting?
• Want to find out ~ someone else has so"ed yoUI problem?
• Don'l know what antenna is best tor hamsats or others?
• Need a disguosed mobile antenn, 10, the car?
• Want a cheap automatic antenna coupler for any type rig?
• Just want tl earn more about antennas?

THEN YOU MUST SUBSCRIBE TO • antenneX
antenneX is a mlli-magazine I:J r antenna e,perimenters from the
new ham to the oklhner, TMre is somethrng lor everyone. from
oomputer-aided ",,"ign tl retarence 1ol b!e of dipole measurements
to a QIreSlion and answer column EvelYODe WI! lind $(fIleth;ng
01 merest'

Aone vea r subscnpton is only $11,97101 Conttnenta l USA and
possesiQns $17,00 for foleiqn surlace mail

Send your subsc ription to:

antenneX
CIRC LE 127 ON REiI\OER SERVICE CARD

CIRCLE 32 7 ON READER SERY tCE CARD
P,O, Box 8995 Dept 19 Corpus Christi, TX 7B412

W LA21M
WLA22M
WLA23M
W LA24M

Mgf-1200
1100

210 Utica St.
Tonawanda, NY 14150

2SK-571
C2558
41137Nee,

1.2 Ghz.
power amplifiers
brick modules
1.2 Ghz.
preampli fier
VHF
220 Mhz.
Pre-amps,
144 Mhz.
Pre-amps.

Tel. 1-716-692-5451
W2WHK

QRZ CONTEST!"
VHF Contest Software

fo r PC Compatibles
$39 .95 pos tage paid

- Covers all VHF and UH F co-rests
- Includes the 70 MHz European band
- Menu dr iven and user friendly
- Cotor and options user configured
- G rids worked d isplay on-line!
- FuJI dupe checking
- Complete log ed itor included
- Handles 4000 contacts w ith 512 K
- Demo-version available $5. 00
+ H F Version 10 be available soon!

ATFAB Computers and Elect ronics
ATFAB- ,02 1 P .O . Box 4766
, ~~,... .., .."".. " ( Maineville. OH 45039O. (513) 683-2042

o ~ "", I 82 Accepted

CtRCLE 81 ON REAOER SERVICE CARD

900 Mhl_ FM TRANSMITIERS
ANTENNA SWiTCH BOXES

FM TR ANSCEIVERS

Microwave

CIRCLE 82 ON READER SERVICE CARD

ONLY $59.95

Rad-Com I
P.O_Box 1166
Pleasanton , CA 94566
(415) 462-4609

• Manage your radio's memory
channels from a PC

• Control your rad io's functions
from the PC's keyboard

• User friend ly operat ion

A vaua bte NOW for Kenwood
TS-440S, TS-940S and IBM PC.
AT. or compatible, Inquire for
ot her radio/pC combinations.

I

5·1000 MHz PREAMPLIFIERS
NF G P(1dB) s
3dB 13dB 8dBm 57
4 11 12 61
4 22 12 87
3 20 18 109

Soft-Control
Power!

Software to

430/50 MHz CONVERTER
RXC431 .15uV 20d B 99

WILAM TEC HNOLOGY, Div. of

WI-COMM ELECTRONICS INC.
P.o. Box 5174, MASSENA, N.Y. 13662

(315) 769-8334
CIRCLE 3 19 ON REA DER SERVICE CARD

Ruued ne", ","uno
f ull r.,ge 0' Hf . VHF

mo bllo a ntenna' , " uck., "" ....
co• • , pa"., 1;' 0, a«O"O"O'

1'.,\ No. Descrip tion Price
Pl-2591USA UHFMa~ PIle" OhC, USA maoe $60
83-1 SN 050 PU59 I'r>enoltt ,Ampheool es
83-822 Pl-' 59 Tef\ort, ~mpl>er.ol 1.50
Pl25~ST U~f' Male 5,1"'" Teflon , liSA 1.50
UG175 Re<luce< 10/ RG-5S zo
UG·116 Reducer for RG-59 &. MI ~I 8 zo

UG21D!IJ NMaleRG·S , 213. 21 4, ~mpnenol 2.95
lK;-21 Bill NMale RG·8, :1 13, :1 14, K"'t , '00
9'9 13ll'l1; N Male P., to< 9913, 9086. 8:114

t,ts UG-:llOllJ'" UG:lIB!U N', 150
U(i-:l lD19913 N MaN! tor RG,g ,,'In 9913 P., 395
U(i-2 1819913 N Male for RG-8 ,,~h 9913 P., 4,15

~JG· 146IU N Male 10 SO-239 ,Teflon USA '00
UG-831\1 N Female to pt· :l59, Tetlon USA 500

" THIS LIS T REPRESE NTS ONLY A
f RACTION OF OUR HUGE IN VEN TOR Y"

80- 10M
Use l,an sm al en
132 ' ove'all
Matching XFMR
Line Isolalor
Vert Radiator
Coa> fed
Assembled
$69,95

THE RF CONNECTION
"SPECIAUST IN AF CONNECTORS AND COAX"

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

Gaithersburg, MD 20877
(3 0 1) 840-5477

PRICES 00 NOT INCLUDE SHIPPING
PRICES SUBJECT TO CHANGE
ViSA. MA STERCARD. ADD 4 %

UPS C.O.D, ADD $2.25 PER ORDER

'-~=;:C::;'\:;;R(~~I~·A4~~~~~~ ==;
,If nu: RF\ IFI\ 1\ JI\E '~~ \\ U1H ,J) RMliO \ \\C;,,\ZI:\ [ ,

Enthusiast Ic u"' " >a}' 11'<; the Pest wire antenna, Gutpt'!
lorm, "" reanknna, pl<'vioo, ly IIsd, Km>t k-yoll-5O(k-; -Df!
f!", r" rnwnec on 60-10, A , 70 beam'

Ii you h,'a, nne, '-0 11 ' II ", aJlto ne
,\lildl' with p,iJe h~' Ihe RADlO WORKS in VA/USA

CIRCLE tt5 ON READER SERVICE CARD

.--Discover ---,
CAROLlN,\ WI NDOM

CIRCLE 150 ON READER SERVICE CARO CtRCLE 3 56 ON READER SERVICE CARD CIRCLE 357 ON REAOER SERVICE CAI'O
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73 h,. ted the way on CB-to-IO meter cunvers;on._ Take
advalltage of our offer to help y()~ ge' on I{l md~r; before the
'Ull'p<>" peak a~ai n, It·s ea,y and >ave, you money '

C B·TO·T EN

CIRClE 5 5 0111 RUOER SERVICE CARD

WITH TEC·200 FILM
JUST 3 EASY STEPS:

* Copy circuit pattern on TEC200 film
using any plain paper copier

* Iron film on to copper d ad board
• Peel aff fUm and etch

convenient 8~ x II size
With Complete Instructions

SA nSFACT70N GUARANTEED
5 S heets for $3.95 10 Sheets only $5.95
ddd $ I .25 posfi1ge NYRes, oJddSltles IdJC

The MEADOWLAKE Corp.
Dept. B, P.O . Box 497

Northport. New York 11768

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY

P~!JsY1h&t!!~ m:U~rl~p~".
Th< sp"'~)' J-.-\1> 1<0" ' i•• fi<~,bk~, If""",,"J"l," f.J by
",." "'''''< I<ng'~. ,'I I",," ]_,,, ,_", 'h","~h ,n dl'i~i."t hn<"
m""hing ",;,,,,f"rmc,. 5p"." J\ .." J-"_'~"~ 1I~. .s: ~/~
":3\'< "" '<o n" . n«J M gr,'unJ plan•. L"",' fl" SWR ,ur....
gJ..... <Jg< ", al~c b, nJ "'w< ,,~<. Or.. , .p"",bl<--'<'ill up
'0 ( I< i" po."'.". i"'mpl"cll· "","~I<J "" " B;>;C ",,'nil''''',''.

• EA,;I)' hiJJ<n • EIl'", i\"< in.s..""" '" .'"t . • \l,"<y_b'd, go""'«.
..\.,"!Io bl~ rQC ..·~n· ba nd rrom ! 8 ' 0 .uo '1M,

529:'5",,,,, T",,'I_,,5 55~ .-\JJSH,~11
I' '' 'r''' ~ ' by 1<"1'" ..." A II ten JU IS lVes t

&'Ill .'\C06?_S Provo, UT 8-160:; 8 01 373-8425
CIRCLE 5 0111 READER SERVICE CARD

It It It Super tnmsnuck 641 It It It
Programable Repealer Conlrol1er/HF lI. VHF Remole./Aulopalch

Rotor Cont rol/Voice Metersl Paging/User Logging/Unlimited Vocabulary/BDS
RiMGlE - , CS61S .. HM 1· CARTtPKS·CS8 ·SASE IX/HX Set up..,.wr own p.rsone!

III. repellter wllti lKlY Duel band
rene from your han. or club
site. cce-ete c-css-oeu for
lnsttrlt fu ll w plexoper8tlon. Yoo
CO"! teveyour ownsystem I We
w11l help '(C(l QllI your system
operotloncll NewYer 7.0
softwere. Simplex software Is

f T721R1761f736;TS711/ tl l l ROTCR Ca'lma.. New T.l kl~ Meters lJ'Iol18ble 1001611 yours todllVl

RfPEATIR COIIIROLLER ~r CQIIs/ur;t CS64S 1349.95
*ctm)1 ell v(I'l/lb les remotely .. 1020 ( 18 dIOlt)lel: e's storlld + "'.00 ship USt\ · Incl. COIIlputer
·Cleer Synthesized Yolce *300 users/CTCSS ;2 tone paging Interface. disk, callies & manuel
"Prl1T/Itn Mill box or select 10 "50 IlIlble/dlsellle tet.e's simpI•• version Inc. on request)
toil mess. with tcccntcoes from HT *Directed/ganerell reverse p. SySTJM OPTJOIIS
"Alar.. clock b. auto ••cute ·Progr_abll lIIlSW8I' .essflIII *Externel Rel~ cntmt 3 DPDl rellf(S +
*M!(:rOCOOlmlr'Kls/ user logglllQ *Full or HeIrwplex ( level conI,) 5 open ceuectc- outputs.CS-8S79.95
*Indlvldull user .' 155 a:dBs *securltymoce/ TT r~ oo/off *Rotor control ; spe8l(s bearIng &.
*eooa prll:tlal & voice rAldltri ·Rever58 Plltch ecnve (Ill mcee rotlltes;llBT88 llU! ,HMI149.95
·'Iltl", ..-. ;tI1IIo...... ·cell W(l1t!ngtGlIct lilli/we« -2 Volat Meter & Altrm inputs/8 Exl ()V

H f REMOIE It I Y.H,£. REMOTE ' 2 off oontrolslP«:ket.8IlS..PK8 1149.95
*20 Macro Metl / llUlomo:lll 581. *Duel VFrf sl Rev/Sp1l1lca:l oolect ·(PROM Auto teet Ctrtr t01l custanlzed
· Sclln up/liJwn sel, rate or stell · Set SCM Inc. &. offset/vir' . resume wlttl your S(Stem CART 199.95
·Yolce D . (111 control commends · Monltor lIIodB &. link r ters · MllnUll) Refunood """ HNI 15.00

MI NI (BEAR CAT) COMPUTER CONIBOLfI-727R 12v~
Progrlllls IIId scans tt8m/6enerel covera}3. ccwe-teHT Into II *Powlr C64 & 154'

nnt cu en. scanner &. prcvMns al1in H.T. for nelcuse! · 70khZ 751 effictent
Ya.oll · Otgllal ·5' meter; COOIment fields; · Outputs Sv, . 211 &.

Auto resume; delay; loctlMlt 9 Vf1(;. 60Hz
- tcecs &. prCITllIlls al l FT - 7278 · Crystlll time bose
parameters In less that IS S8CS. · Plugs into C64 power

*Inc ludes IWdware &. dIsk for [64 MODEL OCPS 1119.95

or l BN PC MOOEL727S 139.95 Touchtone 4 DiQit Decoder
"DECOOE-A~PAD' 12I4M lie QUAD RELAY EXPANSION OPTION'''''' -I SERIAlPATA 789AIIC

~~~~ .... RS2321C 4:11.. R£LA'l' L L

# Ti lle

'7"••

CUSTOM EMBROIDERED

QUALITY HAM HATS
Display your name, call and hometown
on our l op quality summer mesh cap
with white seamless front and matching bill
They come in royal blue, red o r brown with matchin
color thread
WINTER CORDU ROY also available 8"
in red or navy blue with white thread $ sa
Please sene first & last name (max. 14 ltrs)
call (max. 6 ra), city & state (ma x. 14 1trs)

BE SURE TO INCLUDE COLOR
Send Check or Money Order, Plus $3.00 Shipping
and Handling Per Order. Add 2Sc for each add" cap ordered.

ALLOW 3 T0 5 WEEKS FOR DELIVERY MD RESIDENTS ADO 5% SALES TAX

WE WELCOME INQUIRIES FROM CLUBS

I IJ.andpla" and Cry,tallnlo May 77
2 COllver,ion Dala May 77
3 Radio Shack TRC-47 Jul77
4 E.F_JohllSOnMes""nger 123A Jul71
5 Ily-G, in6701l Jul71
6 Anten,," Sugge,tions De<; 71
7 R,din Shack Realistic TRC-1I De<; 71
B The Publi,om I Feb 76
'I How about SS6 Conversion.' Jul78

10 Ra,lio Shack TRC-Il and TKC-74 A0878
II RadioShack Reali,tic Milli 23 Sep 78
12 H)' ·Rallge6~IAIHy ·Gainl Sep7S
1:1 l(, acu 1(C Il-23 1OB Oct 78
14 La/ayette Tel ... t SSB-75 Nov 78
15 Radio Shack Reali,tic TRC·452 Nov 78
16 CBWal kie-Tal kiec.",versi"n Nov 78
17 Sharp Model CB-8ooA Jan 79
18 SBESidd><lnder III and Pac< 123A Jan 79
19 Midl.nd 13·882Cand O' her PLLRig, May 79
20 Lafaydle SSB-75 and SSB-IOO Jun 7'1
21 Royce [·655 Nov 79
22 John,,,n Vikill8 352 Nov 79
23 CB 10 10 FM · P.rt I Jan 80
24 C8 10 10 FM - Part II Feb 80
25 MoreTalk Power lor Ihe TRC-II Mar 80
26 Se.rs RoadT.lk~r40 Mar 80
27 Penney 's SSB Rlg Apr 80
28 The Poly. P.k. 4O-Channel CIl &>am JUll80
2'1 The Cobra 132 JuI80
30 New We for SSB CB Rigs Jul80
31 Double You, Channels in SSB Conversions Jul80
32 Oil Ten PM Aug 80
33 Pur That Hy-Gain CB Board to Use Sep 80
34 Peaking and Twe.king fly-Gain Boards M. r 82
,15 CB 10 CW!lfly-Gainl Jul82
36 M.ximum Modulation for CBConvers;ons Dec 82
37 Beef Up Your CB·to-CW Conversion Feb 83
38 Add a Digital Readout to Your CB Collve"ion Feb83

Selld $3.00 for th,' first a,ticle and $1.50 each Ihereaft< r.Just
ehoose th<article nUnlbets and ca ll with a cred it card number
or ""nd a check or money orde, 10: CB to T<~, 73 Amalea,
Rod,,, Maguline. WGE Comer. Per"'borough NJf 034,58 {6Q3
525·4201},
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29th ANNUAL

TROPICAL HAMBOREE
AR.R.L. FLORIDA STATE CONVENTION

FEBRUARY 4-5, 1989
TAMIAMI PARK FAIR GROUNDS

10901 S.W . 24th Streel(Coral Way). M iami, Florida
HO URS, 9 AM."S P.M. SATURDAY . 9 AM.-4 P.M. SUNDA Y

FREE PARKING 15,000 VEHICLES •
1,000 INDOOR SWAP TABLES •

300 CAMPSITES WITH FULL HOOKUPS •

• 200 COMMERCIAL EXHIBIT BOOTHS
• COMPUTERS & SOFTWARE
• LICENSE EXAMS

Registration: 55 ,00 Ad vance - 56.00 Door. Va lid Both Days. (A d vance deadline January 30th.)
Swap Tables, 2 Days; 516 .00 eac h. Power: $10.00 per Use r.

A ll sw ap table hold ers must have reg istratio n t icket.
Campsites : S12.00 per Day • Inc ludes Water, Power, Sanitary Hookups & Show ers.

(All RV veh icles. tent camp ers, vans, tra ilers welco me - no ground te nts, oieese.)

Make Checks for Registration, Swap Tables & Campsites Payable to:
Dade Radio Club & Mail As Follows:

Tic kets & Ho te l In fo Only: Evely n Gauzens, W4WYR, 2780 N ,W. 3rd St ., M iami, Fl33125
Swap Tab les, RV, Tickets & Ho te l: John Hall, WD45FG, 8670 S.W. 29th sr., Miami, Fl 33155

RV & Tickets Only : Dick LeISY, W400H, 650 W. 63rd Dr.. Hialeah, FL 33012
Exhib it Booth & General In fo : Evelyn Couzens (ad d ress above) o r CaU (305) 642-4139 or (305) 233-0000

(BROCHURE WITH FULL DETAILS AVAILABLE DECEMBER 1st)

Setting a new standard of efficiency in
moderately priced kilowatt amplifiers

PLUS OTHER QUALITY
AMERITRON PRODUCTS:

Al-1200 and AL·1500 Amplifiers-
1500W CW output

Al·84 Amplifier-400W CW output
RC8-4 HF Remote Wireless Switch
RCs-aV DC-UHF Remote Switch
PIN-5 QSK Switch

A"'!;.iT.O~ ®

AL-80A LINEAR AMPLIFIER
The Ameritron AL·80A combines the time proven
economical 3-5002 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 sse and B50 walts CW RF output. A Pi-L
output circuit for 80 and 160 gives full band coverage and
exceptionally smooth tuning.

The Al-80A will provide a signal output that is with 1h " S"
unit of the signal output of the most expensive amplifier
on the market-and at much lower cost . Size:
15V2 /r O. x 14" W. x 8" H. Weight: 52 Ibs.

ATR-15 TUNER
The Arneritron ATR-15 is a 1500
watt " T" network tuner that
covers 1.8 through 30 MHz in 10
dedicated bands. Handles lull
legal poJoer 00 all amateur bands
above 1.8 MHz.

FIVe outputs are selected from a
heavy duty antenna switch . TheATR·15 has a peak read ing watt meter,
SWR bridge and a dual rauc balun. Size : 6" H. x 131/.0 .. W. x 16 ~ D.

Available at your dealer-Send for a catalog of the complete AMERITRON line.

AMERITRON, Division of Prime Instruments, Inc.
9805 Walford Avenue e Cleveland, Ohio 44 102 • (216) 651-1 740

CIRCLE 31. 0f'0I RUD£R SERVICE CARD
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Designed and
built in the USA
Value -+ Quality
from over 25years
in ATV...W60RG

With our all in one box TC70-1 70cm AT V T rans
ceiver you can easily transmit and receive live action
color and sound video just like b roadcast TV. Use
any home TV camera or VCR by plugging the corn
posite video and audio into the front VHS 10 pin or
rearphono jacks. Add 70cm antenna, coax, 13.8 Vdc
and TV set and you are on the air... it's that easy!

TC70-1 has>1 watt p.e.p. with one xtal on 439.25, 434.0
or426.25 MHz, runson 12·14 Vdc @ .5A, and hotGaAsfet
downconverter tunes whole 420-450 MHz band down to
ch3. Shielded cabinet only 7x7x2S. Transmitlers sold
only to licensed amateurs,for legal purposes, verified in the
latest Callbaok or with copy of license sent with order.

Call or w rite now fo r our complete ATV catalog
inclUding downconverte rs , transceivers , linear
amps, and antennas for the 70, 33, & 23cm bands.

(818) 447~4565 m.I Sam.5:30pm ps t. Visa, MC. COD

P.C. ELECTRONICS
2522 Paxson I n Arcad ia CA 91006

SMILE! YOU'RE ON TV
® Only

$299

TOLL FREE
800·825 , 5432

INFO: (.11).04·0524
F"'X , ('11)71' .2&53

_ ...UII 0fI0ER .....
au.......-mn .-..0.................... ~--- ----- 'M'.. ..,.- 'W',

XENON
FLASH TUBES

"'...IL ORDERS TO:
ALL ELECTRONICS

P.O. BOX 567
VAN NUYS, CA

914 0 8
Tun ,... ..

iIU nECT: os
_llGII CUlTDItlIrl

I EHI;I I.... ~&OE _

"u ea'&lO<ll"

ClII'CU 1. 4 ON RUOER SlRVlCE C"'RO

VI.lI HUTS
nn sEPLlLYEO" ILVD.
V"'~ tnn's, eA II."

(. ' .I ..T· ...S

STORES,
LOS ...NGELEI

.a5 S. VERMONT AVE .
LOS ...~an(s. e... _I

(2' J) U O· IO DD

FULL WAVE 10 AMP
BRIDGE RECTI FIERS SOU D STATE OPTO SENSORS

TAW. OPB615
10 AMP lij RELAYS ~U shaptld ,
200 P.I.V. ~~ eptc Ilm ,ltltf
SiB" SQUARE ~-N" and sensor ~ n it
CAU FWB -10 20 ~ CAU OSU-3

Sl .008ach'lCltor,~S9_00 ElEc m OL. S21Bl 2 for $1.00
25 AMP , CONTROl: Claire "

RATING . ' Ra19d55Io1 0Vdc 1 ClI BOOW
1 1/1r SQUARE wiI operate on 3·32 VCle) U shaped un it

lOAO: with Ilange
meI8I epa"}' filled cue 10 ArTIp . 240 V.,
200 P.I.V.$2.50 each 211. ' X 1 31. ' X7ill" mount

CAT. FWB·251 CAT. SSRLY.10B CAn OSU-2
400 Pol.V. $3.00 each $9.50 each 75C each

CAU FWB·254 10tor sa.50NCIl PHOTO RESISTOR
600 P.l.V. 3.50 each QVANTfTr Dt$COU"TI ASSEMBLY
In PUSH BUTTON 25 tor $7,00 eac/'I Cto te .- lapped

50 tor 56.00 NCh h ' mmMOPl_31..· X l!T l00JDtSSOO.a:n POlo ' eStst" it
gray 0'8ClaI9JIar "-II cap mounted ,n
SPS T. N.O. Push todose, etestc case
RATED: (can be eas,ly
O.l amp 'emoved). 700
sw'tchinll. ohms lillht. 36K dark .
0,25 amp

1/4 0 diamele"earry currant. P.C. ITIO\lnt
CATI PB.8 65¢ 8aeh 3I4'lonll X lIe' d,amete' CAT' P R-4 $1 ,00 each
\0 fo, $6,00' \00 tor $50,00 CAli' FLT'l 2 10' $1,00 10 10' $8,50

ALL ELECTROniCS CORR
...QUAlITY CALL OR WRITE FOR A _DISCOUNT

PA~TS ~~s

FREE 52 PAGE CATALOG
WE HAVE OVER 4000 PARTS AVAILABLE!!

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

198819,20NOV

ARRL Southeast DIVISION CONVENTION
Curtis Hixon Convention Center , Tampa Fl

Convention Hotel
Holiday Inn , Ashley Plaza
$42 sglfdbl. 2 blocks No.

0011813-223-1351
or write address below for reservations.

Major Distributors, Forums, FCC Exams,
Luncheon, Dinner Dance, 62,000 sq. feet of

ai r c o n d it io ne d e xhibit space for dealers,
swap tables.

"' '''N h om $29 , to

• HE.It/Wi <10 f Oil lm ·ft
II[Cn'TII Oil Se H' f lt

Full ,· "',!<m ~ l.d ,nd "l :I L1
TO L"'ST '

SI(;NAL INTENSIFIERS

n . S"1f of , h. ..." ,n
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SUPER VAK. TENNA ~" u,, ·

U H : «rnc It!enl ! , l rI \ ' ,

1M "'ol.'_,,, Sl' P[ R , ,,,,·Tt,, ,, ><I.."" 1M '''I~' r-==:-7-'==:::='::,...
(.,,,. ...... ~, ~,o.Od,ftl ••".,,~ I~""''''''. "',. 1' _ .do
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Pre-register: Admit $6, Tables $15 both
da ys . Lunch $10, Dinner $15
Over $4000 In major prizes

given Saturday & Sunday

Suncoast Convention 88
1556 56th Ave N.

St. Petersburg, FL 33703

-
- - -..__ ...

-
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110 \ ' "'C 01 I: I 'DC PO~·."d·

\HF LHF 01 \IF oor . , "".bl. :
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Ham Doings Across the Country

HUNTINGTON WV
ocr r

The rn- State Amateur Radio
Assoc iat ion . tnc.. is sponsoring
the l .A.A .A . Harnlasl 'S8 and
Computer Fa ir at the Hunlington
Civic Center, from 9 AM to 4 PM.
Admission , $4. Forums, VE lesting,
giant Ilea markel, dealers, all in
doors. No stairs lor handicapped .
Talk-in, 146.161.76. contact Charley
Shumaker N8IKP. PO Box 4120,
Huntington WV 25729 ; 304-523
5264.

WARRINGTON PA
OCT 1-2

Mt. Airy VHF ARC, the Pack a ets.
invite all amateurs and friends to the
12th Annual Mid·Atlantic VHF Co n
terence on Oct. 1, and to the 17th
Annual Hamarama on OCt 2 . Ad
vance registration lor the center
ence is $5 , $6 at door. This includes
admission to lhe flea market. Flea
market only is $4 , $7 pe r carload.
Selling spaces. $6 each, Gate opens
at 6 AM ; bring your own tables .
Send payment to Hamar8m8 '88,
P O B ox 31 I , Sou th h a m pton
PA 18966. Contact Pat cawthorne
WB30NI, at 215-672-5289.

WICHITAKS
OC T 1-2

The Wich ita ARC w ill host the
annual ARRl Kansas convention
at the Red Coach Inn . Doors ope n
at 9 AM , admiss ion $5 pre-reg
iste red, $6 at door. Huge indoor
Ilea market, commercial d isplays,
tec h n ical sem in ars , meeti ngs ,
ba nquets. prizes. Woutf Hong cere
mony, entertainment . Talk-in on
146.82 lor out-or-town hams, 146.94
lor local hams. For advance reqrs
tretton, contact Vern Heinsohn
WA0ZWW, 950 Back Bay, Wichita
KS67203

BENTON HARBOR MI
OCT 2

The 1988 "gjossomiand Blast"
will be lrom 8 AM to 4 PM at lake
Michigan College. 1-94 E. it30, East
to Yore Road, North to entrance. For
info, wr ite " Biasi, " PO Box 175, St.
Joseph M/49085.

HAMMOND IN
OCT 2

The l ake County ARC is spon
soring its 16th an nual Hamlest at
t h e Hammond Nat ional Guard
Armory. limited tables , $5 each .
Admission, $3.50. Set up , 6 AM.
VE test ing . ARRl . ARES, MARS
inl ormat ion avai lable . Talk-rn on

the lake County ARC repeater 147
or 146.52 si mplex. Contac t Lucy
Schendera N9DTG, 812 E. 40th
Place, GriffIth , IN 46319; 2 19-923
4873

ROCK FORD IL
OC T 2

The ARRL I ll ino is State Co n
vention will be held in conjunction
w ith the Rockford Hamfest·881
Computer Fair lrom 9 AM to 4 PM at
the National Guard Armory_ ARRL
fo ru m, ham an d computer ta lks,
techniCal de monstrations, commer
c ial ext nnus . large Ilea market
(tables $7 in advance, $10 at door),
and VE exams . T ic k e t s $3 in
advance , $4 at door. Talk-in on
146 .011.61 ,223.68/224 .28 , and
146.52 simple• . For seller rotorma
non.contact Roger Sawvell KD9MQ
at 8 15-633-0520. For ge neral in fo,
Jim Miller W4JR. at 815-397-4602_
Send SASE l or reservat ions t o
Rockford Hamlast. PO Box 10003.
Rockford IL 61 131.

ROMEGA
OCT 2

The Rome neroteet . sponsored
by the Coosa Valle y ARC , Inc .,
will be at the Rome Civic Center.
Admiss ion, free. Ins ide tables , $6;
outside spaces , $2 . Homemade
Bar·B-O and stew, camper parking,
no hookups. VE exams. drawings,
bingo , contests , prizes . Reser
vat ions requested , wetk -tns
OK. Contact James W04JHF or
L i nda WD4JHG S ineath, 1124
New Rosedale Rd., NE Armuchee.
GA 30105; 404 ·291 ·9767.

SPRINGFIELD OH
OCT2

The Independent Radio Associa
tion will hold the 6th Annual Spring.
field Hamlest and Computer E. po at
the Clark County Fairgrounds from 8
AM to 4 PM . All vendor and swap
meet activit ies indoors. Admission,
$3 (advance, $2). Tables . $7 (ad
vance , $6). Talk-in on 145.45 and
224,26 MHz. Wr ite the Independent
Radio Associat ion, PO Box 523,
Springfield OH 45501 or cen Gary
WB8YUC at 513-399-4732.

ST. CHARLES MO

OCT'
SI. Peters AR C 's 4th Annual

Swaplest 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 145.4 1 repeater
and 146.52 s im ple x , Call A llen
Underdown at 314-723-4200.

WEST LIBERTY IA
OCT 2

The Muscatine and Iowa City
ARC is having their Southeast Iowa
Hamlest at the West Liberty Fair
grounds. Gate opens at 7 AM, Ad·
vance admission , $3; at door, $4.
Registerfor exams as soon as possi
ble with Tom Krain er KE~Y. 905
Leroy sr.. M uscatine IA 52761 ;
3 19·264-3259 , Fo r table reserva
t ions , contac t Ken Kucera KA~Y,

RR2 Box 52A, RIvers ide /A 52327;
319·648-5037. Talk-in on 146 ,25{
.85, 146.31/.91.

YONKERS NY

OCT'
The Yonkers ARC is sponsoring

the Electronics Fair and Giant Flea
Market at the Yonkers Municipal
Parking Garage Irom 9 AM to 3 PM .
Two noors of new and used equip
ment, hourly prizes, giant auction,
live demonstrations. Admission , $3 .
seuers.$8 pe r pa rking space . Bring
tab le s . T a l k · i n on 146.865 /R ,
« 0.1501R, and 146 .52 . YARe, 53
Hayward St., Yonkers N Y 10704;
914-969- 1053.

HARLINGEN TX
OCT 7-8

The South Texas Amateur Re
pe ater Society (STARS) is sponsor
ing the commemorat ive sta tio n
NSCAF to celebrate the cooteceeere
Air Force 's annual Air Show in Har
lingen. They will attempt to contact
WWll aircraft in the CAF inventory.
listen lor operat-on I rom a 6-29. B
17. B-25, P·5 1, P40. etc. Station op
eration Irom 8 AM to 8 PM on 8SB
trequencies 14260, 2 1360, and
28460. For certi ficate OSL, send
OSL and SASE to Dr. David Woo/
weaver K5RA V. 221 0 S. 77 Sun
shine Strip, Harlingen TX 78550.

STRATFORD CT
OCT 8

The strettcro ARC will operate
W10RS from 13002 to 19002 to eel
ebrete the c lub' s 50th an niversary.
Suggested frequencies, lower th ird
of the Genera l 40, 20 , 15 meter
bands and the Novice portion of 10
meters. For certificate. send OSl o
contact n umber, and 8 "" ". 11 "
SASE (2 units 01postage, please) to
KA 1JKT, 307 Park Streel, Stratford
CT06497,

POTEAU OK
OCT 8-9

The Fort Smith (Arkansas) Area
ARC w ill operate special eve nt
staten W5ANR in coojunction with
the 2n d Annual Green Country
Sorghum Festival in Poteau. Okla
homa . Operation is Irom 1400
23002 the 8th and 1400-22002 the
9th in the lower 30 kHz 01 the general
phone bands, 28 .435 in Novice

phone , and 145.01 on packet. For
cert il icate, send aSL and SASE to
FSAARC, W5ANR, Box 32, Fort
Smith AR 72902.(}()32.

LANSING MI
OCT 9

The Central Michigan ARC and
the lansing Civil Delense Repeater
Associat ion are sponsoring Ham
Fair '88 from 8 AM to 3 PM in the
Lans ing Civ ic Center 's E.hibition
Hall. Vendors, spacious Ilea market,
plenty o f tables available ($1.50
per loot). Adm iss ion, $3.50 . Talk-in
frequencies are 145 .39 and 146.94 .
Contact Rowena Elrod KA80BS,
111 Lance/ot Place , Lansing MI
48906;517-482-9650.

LIMA OH
OCT 9

The Northwest Ohio ARC will
hold their annual Hamlest a t the
Allen County Fai rgrounds, Set up
after 3 PM Saturday, all night se
curity provided . T ickets , $3 .50
advance: $4 at door. Tables S8,
hart-Iable $4 . e.ams all levels. Form
61 0 with copy 01presenllicense With
SASE to WBTY 1370 Stevick Rd.,
U ma OH 45807. Tickets and table
reservations, SASE to WD8 BND,
PO Box 2 1" Lima OH 45802,- 419
647-6513. Talk-in on 146.67/ .07 ,
147.03/ .63, 4 4 4 .9 25 /44 9 .9 25 .
All a reas at Ham/est handicap
accessible.

aUEENSNY
OCT 9

The Hall 01 Science ARC Hamlest
will be at the New York Hall 01Sci
ence parking lot in Flus hing Meadow
Park. Doors open at 9 AM. Set up
is euer 7 :30 AM . Amateur rad io
e.hiM stat ion , tune-up clinic, liIms.
Admission . $3 . Sell e rs , $5 per
space . Ta lk-in on 144.300 simple.
link 223.600 repeat , and 445 .225
repe a l. Call Steve Greenbaum
WB2KDG, nights. at 718-898-5599
or Arn ie Schiffman WB2YXB a t 718·
343.()172 or .....rite Stephen Green
baum , 85-10 34th Ave., Jackson
Hgts ., New York NY 11372.(Rain
Dale Det 16)

SYRACUSE NY
OCT 15

The Rad io Amateurs 01 Greater
Syracuse will hold thei r 33rd Ham
fest in the Arts and Home Center at
the Ne..... Yo rk State Fairgrounds
Irom 9 AM to 5 PM . Tech-talks, con
tests, entertainment, g iant indoor
Ilea market ($6 per table). ccrnmer
ctet vendors. Ta ilgating area ($3 per
car). Admission, $4. Pre-reqister for
FCC exams by October 7 . Send
SASE il you need Form 610. Talk-in
on 146,31/,91 and 147.90/ .30. For
more information. call Ed Swiat
Iowski WA2URK, at 3 15-487-34 17 or
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Viv Douglas WAZPUU. at 315-469
0590 or wri te RAGS. PO Box 88,
Liverpool NY '3088.

ROCK Hill SC
OCT 16

The York County ARS will hold
their 37th Annual Hamlesl at the
Joslyn Park , Museum Road. AdmiS
sco. $3 in advance Of $4 at gate.
Talk-in on 147.0316.43 MHz. For
tickets or information, contact Frank
Baleman N4HRP, PO Box 4141
CRS, Rock Hill SC 29731 .

WEBSTER NY
OCT 22

The xerox Amateur Radio Club
w ill operate KE2T from OOOZ to
2400Z to commemorate the 50th All
niversary of me Invention 01 Xerog
raphy by Chester Carlson. Phone
operat ion will be in the lower 25 kHz
01the general 50, 40, 20, 15, and 10
meter bands, and lhe Novice portion
01 the 10 meter band; CW, 50 kHz
above the lower band edges. For
certifi cate, send aSL and a busi
ness-sue SASE to )(ARC. Building
337, Joseph C. Wilson Cenler for
Technology. 800 Phillips Rd.• Web
srerNY 14580.

KALAMAZOO MI
OeT 23

The Southwest Michigan Amateur
Radio Team and tne Kalamazoo

ARC are sponsoring the 6th annual
Kalamazoo Hamlest at Kalamazoo
ceotrer High SChool. Sellers set up
at 6 AM. Doors open at8AM, Talk-in
on 147.641.04 repeater. Forums,
walk-in VE testing at 9 AM. Ad mls
sicn $3, $2 in advance, Tables, $6.
Send requests and payment cercre
October 1 to GafY Hazelton KB8PL.
67332 32nd St.. Lawton MI 49065.
Checks payable to Kalamazoo Ham
lest.

LONOON ONTARIO
OCT23

The London Amateur Radio Club
Fleamarket will take place at the Pot
01 Gold Bingo Palace from 9 AM to 2
PM. Admission is $3, vendors $4J

table. Talk-in on VE3LAC 147 .661
147.06 . Contact London Amateur
Radio Club. PO Box 82. Starion 8 .
LondonO",. NDA 4V3. %Dave Noon
VE3IAE; 519453·2292.

GRANDVIEW MO
OCT 29

The Southside ARC is sponsoring
its Hamlest at the Grandview Jr.
High from 8 AM to 4 PM . Swap
tables , $7 (includes 1 ticket): exams.
seminars. $2 per ticket, four for $5 in
advance, three lor $5 at door. Talkin
in on 147.721.12. Contact Southside
ARC, PO Box 11 42, Grandview MO
64030 or call Walr NB0fE; al816-76J.
9637.

MINNEAPOLIS MN
OCT 29

The Minnesota Hamlest & Com
puter Expo will be at the Hennepin
Technical Institute . It will reature
guest speaker Roy Neal K6DUE, lor
mer NBC SCience and Space Shut
tle Correspondent. Packet demon
strations. ARRL forum , new and
used equipment, giant Ilea market,
VE exams. and a CW contest. Talk
in is on 146.16/.76 . AdmissiOn $4 in
advance, $5 at door. Regarding VE
exams. contact Ron SChulz NA0U,
6308 Peacedale Ave.• Edina MN
55424; 6 12·920-7473_ SASE and
check lor $4.55 . For advance tickets
and informat ion. contact Minnesota
Hamfest & Computer Expo, PO Box
5598. Hopkins MN 55343. Of call
Mike $lgelman K0BUD at 612-542
8450.

CHATT ANOOGA TN
OCT 29- 30

The 10th Annual Hamlest Chat
tanooga Amateur Radio and com
puter ConvenllOn will be at the C0n
vennon and Trade Cen ter . It
leatures exams (apply by Oct . 26),
indoor e_hibilor and Ilea markel d is
plays (table s $10/day, $15/both
days), l orums. Free admission.
Group rates lor lodg ing. For addi
nonar in formation , write Hamfest
Chattanooga, PO Box 3377, Chal-

tanooga TN 37404 , For E_hlbitor ill
format ion. call Ba rbara Gregory
WA4RMC aI615-892-8889; lor f lea
market information, call Terry Davis
KB4TZat 615-886-6812.

KINGSTON OK
OCT 29-30

The 'rexoma Hamarama Assoc ia
tion is sponsoring the Oklah oma
State ConventiOn in conjunct ion with
TEXOMA HAMARAMA ' 88 from 8
AM to 5 PM on the 29th, and Irom 8
AM until noon on the 30th. Equip
ment dealers, Ilea market , technical
rorume. ARRL activities, auction, ex
ams, Wouff Hong Ceremony, ban
quet and dance. OCWA breakfast.
Special rates at lodge (caI1405-564
2311). For more inlormation, contacl
Texoma Ha marama Association,
PO Box 610892, DFW Airport TX
75261 or call Dave Cox NB5N, at
9'8·25().2285.

MARION OH
OCT30

The Marion Amateur Rad io Club
will hold its 14th Annual Heart 01

Ohio Ham Fiest a from 0800Z 10
1600Z at the Marion County Fair
grounds Coliseum. Tickets 53 in ad
vance, $4 at door , Tables , $5_
Check-in on 146.52 or 147.901.30.
For information, tickets, or tables,
contact Ed Margra ff KDSOC, 1989
Weiss Ave., Marion OH 43302; 614
382·2608.
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PACKET TNC INTERFACE PROGRAM (134.951
TNCLlNK.j)4/128 provid es a menu-d riven
operating environment lor Packet Radio
operation of any TNC requiring external
softwa re. FAST Ma c hine l a ng uag e
program is more than a te rminal emulator.
Features include:

• Compute r data transfer rates of up to
1200 baud

• User defined spet-screeo size and eoIors
• Complete Disk and printer support
• Opera ting setups can be saved on disk
• Ten zse-cnarecter message butters
• 8192 characte r receive and tra nsmit

bullers

CIRt;:lE JS1 ON READER SEAVICE CARO
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C10RCLE 1 S 7 Ofrl RUDER SE RVICE CARD

T_ To__ "'*" Of """'"" 0r<W """'"" -
..... ,_,...... S'lIo _ .... ....., S2l(1~l* """'"

ZELTWANGER elECTRONICS
P.O. BOX 4995

NATICK, MA 01760

PACKET NETWORK IIAP~NG PROGRAll (129.!51.
PATHFINOER-64J1 28 monitors a Packel frequency
and forms atable ofaI active paths betYoeen statiOnS
heard, Up to t28 calls are stored 1ft a labIe which can
be saved on disk. This allows you to quickly lind the
best pattls to use lor accessing statoes. Features
,nclude

• Find all slatlOl1s and digipeaters available to you
• Findone Of two digipeater paths between stations
• Highlight stations used as digipeaters
• Pnnt IISIS of calls, paths. Of digipeaters

WRITE FOR MORE INFORMATION

PACKET RADIO SOFT~ARE

FOR COMMODORE 64 /128 COMPUTERS

C IE Clevelend In.tltute
of Electronic.

Ace'Du,<I "'""'boI, Nalional~ Study C<>uncO

;;@;.<i- OJ.' Ii
~V ~~

Ii ~~f~Z "/. 0

~"'''Sx":t!Y/
•1934 -

C IE is the world's largest independent
study electron ics school. We offer ten
courses covering basic electronics to
advanced digita l and microprocessor
technology . An Associate in Applied
Science ,n Electronics Engineering
T echnology is also offered.

Study at home - no classes. Pro-
grams accredited and eligible for VA
benefits.
---------_ ....... _-----

IE ~bnJ Insl'fUt~ ,,j El«."",,,,,,C 117bEa>t17,hS..• ~bnJ. O'IO ..tl ~

YES' I ...~,,' 10 get "'~~, s..nJ "'" mI· OE ",t...lI
u ..1og lTICluJ.n« ......a,h aro..t "'" A.ouc",~~......,
Pn", N."",
AJ,J_ A~

Co" Sta,e Z'p

A~ Arra Ct..JeiM.t- ~'-

Ch~d ..... fur G.t. Bulk.." on EJo.o,;.:o'k>naIIleno:1,,,
o V~o:nn o Ac,",,, 0.." MAIL TO DAY!

AAR9-I

Official 1934
SHORT WAVE
RADIO MANUAL

CIRCLE 57 ON AUDER S EAVICE CARD

~
Build
simple. high
performance old
time shortwave radios!

All of the secrets are
here: the circuit d iagram s .
parts layout. coil Specifications. con 
strucnon details, operation h ints. and
much more!

This Is a compilation of shortwave
construcuon articles from "S hort wcoc
Craft- magazines published In the 20's &.
30's. It's wall-to-wall "how-to."

In clu ded are ctrcutt d ia gram s . p hoto 
graphs. and des ign secrets oLIIl s hort 
wave receivers being manufactured In
19 34 including some o f the m os t fa 
m ous: SW -3. the SW-5 "Thrtll Box-. the
deFor e st KR·I . the lI ammuriand
"Cornet Pro". and m any more.

Also Included Isa n ew chapter s how 
Ing how you can u se tran s is tors to re
pl ace hard-to- fi n d vacuum tubes. You 'll
even see the Circuit that was lashed
together on a tab le top one night u sing
Junk box parts. a h a ir curler a nd alll,ga~

tor clips. Attached to an an- ih
tenna strung across th e base- I
meri t ceiling and a 9 volt h at
tery. signals s tarted popptng
in like crazy. In a couple of
m inutes an urgent m essage
from a ship's captain off Se-
a t tle over 1500 miles away :
was h eard a sktng for a n a viga 
tor to h elp him th rough shallow water!

These s mall regenerauve rece ivers
are extrem ely simple. b u t d o they ever
pcrfonnl This Is a must book for the
experimenter, th e survivalist who ts
concerned aboul baste comm unication,
shortwave listen ers, h am radio 0ft"ra 
tors w ho collec t old receivers . a nc Just
about anyone interested In old -tim e
radio.

Great book! Fun to rea d! O ne of the
best old-time radio books to turn. up In
years. Hea vily lIlustratedl Order a ropy
today! 8 1/2 x II p aperback 260 pages
on ly $ 15 .70 postpaid!

rLTndsay PUbii"catTo;S'
: Box 12-WB1. Bradley IL60915 :o Send a copy of Short Wave Radio
I Ma nuaL Enclosed Is $ 15.70. I

Chk. ~1C . Visa. Send a Ircc cata - I
I log of other books.

I ,~ I
I I
I ""'~ I
I Citv _ _ _ 51 Zip _ Ia.. ...

- -'

c.. __

$late Zip

VISA 0 Checl:JMO

COde Tapes
$6.95
$6.95
$6.95
$6.95

Genesis
The Stickler
Back Breaker
Courageous

Postage and lIandling S1.00

~ai1 your order to 73Maga./:1I'1ll.
WGE Cenw.PetertlOrOugh NH 03458

"courageous"

13 + wpm -Code group.. again, ill a brisk
13+ wpm so you'll be really at case when
you ~ i t dow n in fro nt of a steely-eyed volun
teer exami ner whn , tart, sending you plain
language at only 13 per. You ' ll need this
extra margin to ove rcome the sheer panic
universal in mos t test situations. You 'v e
come this far , so don' t get code shy nnw!

"8ack8reaker"

20 + W pm- Congratulauons! Okay. the chal 
lenge of code is what's gotten you this far. so
don' , quit nnw. Go for the Extra cia." license.
We send the code faster th,m 20 per. It' s like
wearing lead weights on your feet when you
run; you ' ll wonder why the exanuncr is send
ing so slowly!

6 + '" pm -This h the precnce tape for IhO'iC
who survived the 5 .... pm tape . i100 ii's al100 the

tape for the ~ovke and Technician liccnsc v.
It is comprised of one ,olid hour of code.
Characters are sent al 13 .... pm and spaced 0115

wpm. Code gmulh are entirely random char
acters sent in grourr.> of fi ve-defin itely nut
memorizable!

"TheSJlckler"

"Genesis"

WC'\'C' had '0(1 mao)' phone calls from people
warning our falJl(M1s 7J eeoc tilpcs Ihal ....e've

decided 10 bring mcm back! 1.<11 " it ah<>UI rime
you dUSI off Ihm "',W" und )hu'1>t;'n up .WIU '

cod, d:.iJls " Order 1'1""'...

5 ..pm- This is lhe beginning tape. laking you
through the zeleucrs. 10 numbers and neces

lOar)' PUlICludUOI1 . cemplcte with practice ev 

ery step of the ....ay . The C'i1'ot of learning
gives connocnce even 10 the Iaim of bean .

UNCLf W1\YNl'S
COBI T1\PIS

"",~----

C'"
C AE

"""._- -

- - -

L. _

,
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OSCAR MODE-J FILTERS
PREVENT DESENSE OF YOUR DOWN·lINK RECEIVER

12MTxH 2~~~ I / L f;; ~ :r~;~..r-.., 7~~m

tlicKit r.~R': Loop. & Dipolt' Ki l\

CIRCLE 263 OflIlEAOEIl SERVICE CARD

FOR THE BEST IN LINEAR AMPliFIERS. ANTENNA TUNERS,
TRANSCEIVERS, METERSE1t. REPlACEMENT PftRTS,FAC·
TORY SERVICE. NEW PRODUCT INFO. DDMESTIC.INTER·
NATIONAL DEALER INQUIRIES INVITED.

P(I .... H
E. Roc....,.U
flY 11$1" USA
TLI (7$1244
511/$31-2621

Special izing

CIRCLE 103 ()trIj READER SERVICE CARD

DEN-TRON.CS
Amateur Radio & Computers

1102 O... r>d IINoII • FlullolllftO, MI 41433
(31316$10· 17'1" . RAGCHEW

(M. II._no:• •
(11001722·54'" , ' 001 PAC-lOUT

(O<oII" U "'1

T" .m,nal p.og,am, '0 ' popula, comput...s

MMf200·7 $55.00 PSf4 32 S95.OO
(usually suffiCIen t) (for extra protection)
I.L. @ 145 MHz O.5dB I.L. @435MHz 0. 1 dB
Loss @435MHz 40dBm,n Loss @145MHz 70 dB typ
Send 15<' (3 stamp$) 1o. detailed specs on all VHf &: UHf products. Shi pping f OB Concord. MA

• PRICES S UBJ ECT TO CHANGE WITHOUT PRIOR NOTICE

S1
SPECTRUM INTERNATIONAL INC. (508) 263·2145
P.O. Box 10845, Concord , MA 01742, USA B ~

CIRCLE 183 ON READER SERVICE CARD

i n

Kantronics and AEA Products

"Looking for the best deal"

The finc~ ( QSL Cards at reasonable prices.
Basic cards . map cardv, cartoon ennis,
phlllO cards and more. Your idea conve rted
10 ink, o r use standard desjgns. S2S Ink
colors, any type of card stock. Photos In
h i", o r bcauoful color. Have a card that fil S

vour <rvle. Call or write for free samples
and derails. Postage appreciated.

Chuck ~ti ller ~6K \\'

KW Lir ho . Dept . i 3
ro. Box Ii 3tX)

Ft . \\onh, TX 76102
(8lil 332·3658

N6KW QSL Cards

Features :
' t.lwl 'UrwIlI ,al. 01 :> K~ LS8.USB.CW & FSK
. lota!n run""ll ' 101" at 20 I(Mr_t"", AI.,l & Ft,l
• Tu,,""9 r.t...lIIomaloeaJly inc,eases _ '1>8 knob

speed " .0NdS 2 ' ufAS per second 10 ma." tile long
asv·. last

' SpI~ dol CW ptoblems solved
' Easy 10 onstan l5lmply ' elT>O\le 111e oIdlC c t"p I,om ~.

socket and plug In the new G.etll Eleclfonoc.1C ell",.
' Complete ,nstructIOns
Send check or money order for $2510:

Giehl Electronics
e.o. Box 18335, Cincinnat i, Ohio 4521 8

KENWOOD TS940 OWNERS
Are you frustrated tuning in SSB & CW SIgnals
because altha too tast main tuning rate of 10
Khzlrevo!uhon???
Try the NEW Copyrighted Giehl Electron ICs
Software KIll!

Zip

Exp. Da le

S ia le

---
--~-~-_ on< ..,

-----~~--- I

I
i

Reverse

I \' IS,\

QSLCards
w e x = y
100 @ S8.97
250 @ S19_97
500 @ S39.97

l'("ta~(' and Ilandling S l .tM)
t". II K"T n _' .... \lAIL add an addilional
) 150 f"r I'rumJ'lrr drli'rr~ .

.\ 1<",\ I':

Style:
Quantity:

Pl e-a se pri ll t ~

Cil}'

Card"

Addr('~ s

;\' arne

- - - ,
1

1

1

1

I

1

1

1

1

1

r ( -11 , " k l .\-1() I
1

1
L \ I.io ,_ooirr", .-J.\.~WG(c....._ l'<t" OOO"'9' ~H ~;,; ~,,~ l _ \''::" ..J

,- - 

1

1

1

1

1

1- - ---== = = = = - --
1

1

1

1

1

1

1

W2NSD/1

-----_.._-
Styl e Y

--:.-=----

Styl e X

=----
Style W

Now you can get th e high est q uality QSL ca rds w ithout
spending a fortune! We put these cards on our press as filler
between jobs; it gives the pressmen something to do and lets
LIS pri nt QSLs for you a t an absurd ly low price.

Not that we sk imp: All three styles are produced in two
colors [bl ue globe or sa tellite w ith b lack type]. AI these
prices , you can sta rt the new year out right by QSLing all
those disappointed hams who've been wa iting for your card.
Tell 'em the card was prin ted by Wayne!

--



Number 23 on your Fee-dbltck C8rd

Amateur Radio Via Satellite

Photo 8. The azimuth rotator went
in the attic with a 2)( 8 between the
rafters for a th rust bearing.

Get On The Stick

Many an AMSAT Area Coordi
netor has heard the words, 'Til
wait for you guys to get a satellite
up with the right orbit," or, " When

you get a geostationary satellite in
orbit I might get interested." Now
is the time to get invo lved.

There has never been a better
moment for amateur satell ite ac
tivity. OSCAR 13 is the embodi
ment of a decade-old program to
place a namsat into an orbit favor
ing the major population cen ters
of the wonc. 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 unfortu nate ef
fects and interruptions . Looking
forward to the endless possibili
ties of future amateur satellites is
line, but experience with today'a
satelli tes is a prerequisite.

R5-1OJ11, Fuj i-QSCAR 12, 05
CAR 10, and OSCAR taneve sev

COfl/mued on page 69

AS- 12113 during the summer of
1989. It will be similar to R5-10111
with modes A (two meters up and
10 meters down), K (15 meters up
and 10 meters down) and T (1 5
meters up and two meters down).
A new more advanced AS (141) is
also in the works. Although launch
is not ex pected 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- te rm pro g ra m is
underway to bu i ld four sma ll
satell ites for launch in late 1989
by Arian espace . They wi ll be
se condary pay load s with the
French SPOT-2 mission, AMSAT
North America reports that the
orbits will be sun-synchronous,
like UoSAT's 9 and 11, with a 98 .7
degree inclination and an altitude
of 822 kuometers.

Photo C. WASZIB and WASWOO fine tune element alignment on the 70
cmantenna.

The U.S., Argentina, Brazil, and
Canada are involved in design.
Two of the satellites are to carry
packet radio sto re-and-fo rward
systems (U .S. and Argentina),
one will have a downlink-only
voice synthesizer (Brazil) and the
fourth will carry a low-resolution
CCD (charge<Oupied device) TV
camera from CAST. the Center for
Aerospace Technology, at Weber
State College in Ogden, Utah.

Th e sa tel l ites h a ve been
dubbed "mlcrosats" due to their
small size (9 inches on a side) and
low weight (typically 22 pounds
each),

Con struct ion has begun in
Boulder, Colorado. The microsat
prog ram conti nues AM SAT ' s
nearty 2O-year tradition of spon
soring small amateur radio pay
loads.

use hig h-gain dishes ai med at
North America . The dish is sta
tionary relative to its target area
and the satelli te is stabi lized with
ei ther a rotating body or a fly
wheel . Both methods are complex
and expensive. Phase 4 satelli tes
will be held steady by magnetic
fluids pumped through tUbing po
sitioned around the satelli te's pe
riphery. There will be no moving
parts, pumping will be achieved
electromagnetically.

Small steering jets will keep the
satellit e pos it ione d above a
specific point on the equator, All
geosta tionary satellites require
them. They are used to place the
satellite accurately and to counter
drift reieuve to the earth 's surface.
The jets are designed to have suf
fic ient propellant to allow the
satellite to be moved to new loca
tions around the geostationary
belt. Addit ionally , they provide
statio n-keeping for the expected
life of the satelli te. Phase 4 will
require only sufficient fuel for ini·
tial positioning to maintain orbi t
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 sate l
lites from the Soviet Un ion are an
ticipated . Look for the launch of

HAMSATS

It Works!
AMSAT-OSCAR-13 is proving

to be the linest amateur satellite
ever, The des ign and construction
groups around the world deserve
our thanks, an extra pat on the
back , and our cOnlinuing support
with their ambitious projects lor
the future.

W ork is underway in We st
Germany on Phase 3D, a more
powerful version of OSCAR 13.
Phase 3D will resembie a large
doughnut over sil( 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
Ariane launcher to its main pay
load . Launch is expected some
time in the mrc-tssos. The pro
posed orbit will again be highly
elliptical, like thai 01 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 30 configura
tion from AMSAT-OL, the anten
nas, sta bili zat ion 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
hel ix types with a perpendicular
orientation to the solar panel
faces .

White current amateur satelli tes
are spin-s tabilized, the Phase 4
series wi ll req uire a di fferent
method. Commercia l TV satellites

Andy MacAllister WA5ZIB
14714 Knightsway Drive
Houston, TX 77083

Proto A. WASWOO and WASTWT begin installing antennas along rhe
fiberglass boom.
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BARTER
OSLs TO ORDER. Varlltly 01 styles. colors ,

C&<d Slocl< . W4BPD OSU. PO O,ewe< OJ( ,

Co<dova SC 29039. BN8260

rHE meERS MAGAZINE Up-to-date , intO'·

marlY8. mterestmg. Comp,le<! and edlt&d by

Gus BrownIng W4BPO, oxec HollO' Rol l

Cerl ilicate 2_4 sere to' free sam ple and

SUbscropl ioll inlormalion loday. PO Ora....,

OX, Cordova SC 29039 BNB2til

a s\. C AROS_ Look good .. ,Ill top quality

pn"''''9 Choose sTandard de$lgn5 or fully

CUSlom'zed cards . 8ettel' o;ards mean """,e
•elurns to you F..... brOC: l'lur•• samples

Sta"'P$ appreciated Cheosle< OSls. Dept A.
3 10 Commercial, Em po". KS 66801.

"NI""
COMMODORE and "'MIG" D4IPS Wo<\d·
wide OlSln b,,!Ion low prICeS . Power sup

plies , d,agnostlCs, parts, etc Kasala 1.4 ,

crosyslems. Inc.. 38 MUffey H,li 0 ........ Sp,,"9

Valley. NY 10977. Call loll h.... t-800-24&

29830'91 4·356·3131 BNB529

SUPERFAST MORSE CODE SUPEAE ASY.

Subl imInal casselle . $ 10. LEARN MORSE

COOE IN 1 HOUR AmaZIng new 5upe'easy

ledu,_ $10. Bolh 511 . Moneybac~ gua,·

antee Free calaklg SASE Bahr. 00pI73-1.

PO Bo. 15"33 , R,o.ancho. NM 811 74

BN"""
S B ·220 OW NERS1_E nhan ce perlo , .

mance-add ...... feal ures 14 ~ep-by-STep

mods wI'lic:h include· t""""'"""'Pl 6- and T6G

meter opera""". Ileavy..:luly power supply

mods. lull OSK ope'aToon. 110M -staTe bias

conTr"'. and many more . Sou'ce of parts ",.

cluded. One tIme 50% .ebale lor rlew mods

subrrutted and two fr,*, updaTes. 10 pages 01

lech Info on Ihe 3-500Z. O'der Today-$10 per

copy plus $1 postage . SASE for info. Bob

Ko~larekWA2S00, 69 MemorIa l Place, Elm

woodPa,kNJ07401 BNB581

MARCO: Medocal AmaTeu' RadooCounc:il cc
",aTes daily and S<lAday nelS Me(IICally 0ri
ented amateur!; (ph'fSOC'.llns. dentISts. _ ...

naroans. nurses. n-aposrs. fIfI;) lfMIed to
JO"'I FOI' .,lormat""'. ...~. MARCO.eo.. n ·s.

Acme , PA 15610. BN8612

Number 24 on you, Fft'dblt<:kU rd

'N' BUY
WRITT EN EXAIIS SUPER EAS't' . Memory
_ lrom ps.,chologtsueng.- CUI Sludy

t,me SO'llo, Novice, Tecfl . Gefl ~ each. Ad

valleed , E'''a:$1 oeeen.Monerback \luaran.
lee Bah' . Depl 73-7, PO 60, 15433. RIO

Ralleho, NM 81174 . BNB624

COMMUNIC AT IONS BA TTERIE S N,Cd

PaCks/Inse rts/Rebuilding. b act Replace·

menf Packa; Yaesu FNB2 / WIlson BP4

$.2295. $anlee 1421442(3 pin) $23 95, MO
torola HT22G-Sllm $2995, HT220·Omn;

$34 95, GE PE/MVP S48 15, RCA TacTee

55995, Banely Inse'ls: ICOM BP2/Rap

518 se. BP3ICM3 516.%. 6P5IR"" 524 95.

BP1/BP8/R ap 529 95. "'enwOOd PB21

$13.95. P8N 52195. P625 524 95 2SHI2fi

~95. Alden 300 $21.%. T...,po SI1270

523%. S 1.2....5J45O 52395. S15 $24%.

Y_.." fN83 $3295. fNB4I4A S33 95. Ten.

Tee 2991 52" 95, STandard BP1 $259'5. R.,..

gelley 1(100 52195. 3XAA Pack 5575. R.,..

buddln\l' teOM/KenlYeasufT·T a<l<l $4 00 10

inser! p"C9S. Others a.allable. SASE/f' ....

cataiog . In PA add 6% Add 53 ShIpping/or

der CUNARD ASSOCIATES. Oapl 1, A.O 6
80. 104, Bedfo,d PA 15522 BNB628

ROSS 5U5 NEW OCTOBER SPECIALS:

"'ENWOOO T$.93OS!WAT 5 1799.90, TM·

2530A S399 90, TM·221A $316990, SM-220

S394 90. ETO 16.1\ $1639 90. AlINCe EP

20 10 599 99 , AEA P"' ·64S!H FM 514990,

ICOM 1C-411H5999 9O,1C-411A 5734 90, IC
38A 538990 . PS·55 5184 90 . IC·900

553990. YAESU FT·21OF1H 5304 90. FT·

23RTT 528190, n ·l..1GX 5129 90 . All

LT,O (LlMlled TIme Oller) LOCIKING FOR

SO METHING NOT LISTED?? CALL OR

WRITE 0,.",8180 ham-relaled "ems in 51oc~

IOf Immed lale Shipmenl. Memoon ad. Prices

caSh, FO B PRESTON. WE CLOSE AT 2;00

SATURDAYS & MONDA YS, ROSS DIS·
TRIBUTI NG COMPANY, 78 SOUTH STATE,

lPO 80. 234A) PRESTON 10 83283 1206)

852·083(1 BN6654

'" 18¥ OX AWARDS DIRECTORY . Complete
rules lor _ 830 certlh<:ates, 99 COUAlnes.

200 pages $1460Postpaid Ted Meilnosky.

~ Foster ST . South Wondsor CT 0601.. ·

2936 BNB672

COMPUTER CODE PROGRAM. New. Best

value [)oe.s everyThlng' f ,ee delalls SASE

Bahr, Depl73-1. poao, 15433. RIOR.anc:ho.

NM87174 8NB691

CH ASSIS AND CABI NET KITS SASE ;

"'3IWK, 5120 Hannony G.OYl! Ro.:I . Dcwet
PA 17315 BNB698

CAU SIGN BADGES Cuslom keense plale

holders. Pe..onat . dlshnct,ve . Club dIS'

counlS SASE WBJONO, eo, 150, Chnton

MD 20735, 301·248-1302, BNB699

ROSS SS5$ USEO OCTOBER SPECIALS,

KENWOOD TS·93OS $1249.90, TR·9500

$ 459 .90. TR ·8 400A $22990, TH·415A

S3099O, T-599O & R·599D ~9 90 AMER·

ITRON AL·12O(1 $119990. !COM 1C-471A/
P'S-25 $67990. 1C-471H $829.9O,1C-271H1

PS·35 5799 90 , TEN·TEC 2510 536990.

COlLINS GO--6C 529995. F-250 $200 00

LOOKING FOR SOMETHING NOT LIST·

EOn CAU OA WRITE. WE HAVE OVER

315 USEO ITEMS ., slOdo. MENTK)N AD

PRICES CASH. FOB PRESTON WE CLOSE

AT 2:00 SATUROAYS & MONDAVS ROSS

DIS TRIBUTING CO MPANY , 78 SOUTH

STATE . PO , BOX 234.10 , PRESTON 10

83263; 208--852-0830. BNB709

DIGI TAL AUTOMA TIC DISPLAYS Ali ,a

dios GRAND SYSTEMS. P08 3371, Dep'l A,

8 lalne. Wa5hlngton 98230. 8NB728

OlGICOM " 64 ' C64 PACKET See AUG88 13

Magaz""' l by W:2\)I'} .... cucua and sotlwa'e

derall:s. or *,ae us lor mom Inlo. Drde<' 1154

KIT .... k"wah ckk al $49 95 or 1154-ASY ....

lS5embled oo.d and eee at $79.95. Add
5250 $&H PI" OI'der A & A Engo_,olll.

2521 W .~ PaIma..-K. Anahe<m. CA 92801 .

114-952·211.8NBT32

HAM TRA OER YElLOW SHEETS. In our

211h 'f81f , Buy, Swap, Sell ham .adlO geal
Publi5hed twICe a monlh. Ads qUIC~ly cireu·

latl>-no 1oס\i * all ior results. Send #10 SASE

for sampla copy . $13 lor one year (24 ISSUas)

POB 2057 , Glen Ellyn, tL 60138·2051

BNB141

sun SUPER SAVINGS 5SSn on elecl,,,,,"

IC parts. components, supplies an<! camput,"
aCCessOneS. F.ee C().page cal alOg lor $ell

Addnl'SSed & Slamped Envelope Gel on OUr

maIling IIS1 BCO ELECTRO. P.O . Bo.

830 119, RlCharlleon TX 15083 01' cal 214

343-1770 BNB149

please join the " ClasSfoom Net" on 7.238 al

7AM daily. Contact WB2JK.J """'9 ItIe eaJl.

bOOk 01' .alephco.. 516-61~72. 24 fIou<1; ,

__ days a _ ThanI< you' BN8162

1M1 " 8Iossom1end Blast .. Sunday , Octo
b<tr 2, 1988 Wme " Blasl ," PO eo. 115.

Sl.Joseph. 1,11. 9065 BNB764

INOIVIDUAL PHOTOfACT FOLDERS . #1 10

11400. $4.00. 11401 Ul>. $6.00, Sams boo4<s,

$1.00 . Poslpald . Ak!en LQllb. 414 Chestnut

Lane, Easl meadoow, NV 11554 8 N8766

VHF TO MICROWAVE, GaAsFETS, MMIC'S,

lrans'Sto,s e tc . SASE : WA31AC, 7148

Montague SI , Phlladelphra, PA 19135

BNBnl

HAil PLAQUES You. caJtsogn custom rouled

and finished In cedar, appn» 4 , 12. Pe<1ecl

lor *a11 0< de-sk Money bac k guarantee

St.. % ea plus $2 50 posl~ (In WI add

5'lII) SendchackandO$l10 :CounTryear-,

P.O. Bo . 18121, Mllwauke-e . WI 53218

BNBn2

CALL LETTERS Am actlve M"IInelICCaIi Let.

ler Strip for yOU' cee ,n heu 01 e.pensive li·

eensa plales. Whole on t>ac~ with letter!; ap

pro" 1 inch high , Send $9 + $1 shIPPIng and
handling witll your call and acc-ess to Bob

Johnson. P,O, 80. 14305. Columbus, OH

43214 BNB 773

HAMLOG CONP\lTER PROGRAM Full lea

t"'&5. 11 mod.... AUlo-blP. 7-band WAS!

DXCC , Apple $19 95 . 18M, CPI1oI, KAYPRO,

TANDY. C128 52" 95 13-KA1AWH . P8

2015, Peabody. MA01960 8NB775

LABORATORY Equopment. EIect.onoc Test

Equipmen. , ComponenlS, Unusual 11ems

- lndu5t" al a"" Goy.rnmen' Surplus and

p"ced Cheap' Send SOc fo. calalog to

Lehman Scienl,flC Equlpmenl, A.D. 1. 80.
580, W,oghts.,lle, PA 11368. 8N8180

WAN TED, MILITA RY SURPLUS RADIO

EOUIPMENT WE NEED ARC·1M , ARC·

114, ARC-115. ARC·lIS, ARC· 159 , ARC·

186. ARN-1 18. RT· l159A, APN- l 11. GRR

23. GRR-2• . COLLINS GRC-111 . 118U·5.

l19A, TOP DOLLAR PAID OA TRAD£ FOR

NEW AMATEUR GEAR, WRITE OR PHONE

BILL SLEP, 7I).t ·524·1519 , SLEP ElEC·

TRONICS COMPANY, HIGHWAY 411. OT

TO, NC 28163 BN8782

•
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Barter 'N' Boy advertISIng must pertain to h am radio prceocts or services,

G Individ u a l (n o n c o m m erc ia l) .....• • • , • • • • • . . . . . . . . . . 25c per word

CJ Co m m erc la l ••• •• " ••• • • , •• • • , ••••• ", • •• ", ••• " . 60~ per word

Prepayment required. coum only lIle words in me te" l , Your address is

free. 73 cannot \re il ly ad.ert ising claims an d cannot be h eld responsible

for claims made by th e advertise r , L iab ilit y w ill be limited to making any

necessary corrections in the ne ~ t a vailable issue, Please print clearl y or
type (double-spaced) .

No discounts or commissions are avaIlable. Copy must be tecewed III

Peterboeouqh by the reet of the second month p.ecedlng the cove. date .

Make Checks payable to 73 M agazIne and send 10 : Hope C urrier , Barter

'N· Buy, 73 Magazine , WGE Center, Peterborough NH 03458.
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I

I
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-.J

HAil RADIO REPAIR, almakes, mocMiI E. ·

pe"ehced rehabIe servICe Rober! Hall EIec·
tronlCS, eo. 280363, San FrancISCO, CA

94 128-0363: 4OB-729-a200. BN8151

HAM HOLIOA Y In VP5. Join cycle 22 1un trom

rare OX OTH Turks & Caicos 15lands. Wa

supply Iransce,.ers, antenna. proceu II·

cense and offe, accomodations as low as 7

nlghls $390 each double occupancy in P'~

vale bungaktw Direct Pan Am seNice. eo
mInutes MIamI. Oelalt!; 'IPSO. P.O. eo.
ltlO858. H ~uoerdaleFL 33310 BNB760

WANTED: Ham Equ.prne<lland _ proper.

ty. The.adoo duO 01 Junoor H.gh SChool 22

NYC. Inc ill a nonproln Of9MI'l'aloon, gtante<l

501(C.3)Slatus by The IRS. olCOl polaled*'"'
lhe goal of _ ng tile lheme of ham rllOOO 10

f" nlle< and enhance lhe education 01 young
people Your property donation 01' hnancral

su.ppotl would be \lreally awec:lale<l and
acknowledged Wllh a 19Cf!ipl tor 'fOUr tn

dedUC1lble conttlbuhon You, card,s In..led

lOrOur " OSL oJ the W....k Award" conlesl and

SCA.RA INDOOR HAM RA.DlO AND COM·

PUTER FLEA MAR"'ET S<lnday. Novemb<tr

13, 1988 al1t1e Norln Ha..... Park and Aec....

al00n Center , 1 LInsley St.• North Ha""n, CT

Sellers admllted al 7 AM, Buyers twm 9 AM 10

3PM. Tables a'e $12,n advance. $15 at the

dOOr. Gene ral admIssion $3per person. Talk·

in On 146.011.6'- R&S" rvat,ons for Tables
must be rece1Yed wllh check by Noyember 2,

T988, and NO r.....Naloons by phone . FOI'

inlormal00n or res<tfVallOf\S. SASE 10: SCARA

FlNmal1<et, PO eo. 81. Norlh Ha""n. CT

0&473 OI'caJI bel-.. 7 PM and 10 PM Brad

al203-265-6478 BNB783

DIGITAL FILTER OESIGH PROGRAM ....

OPTII.lAl FIR folters 01 3 to 128 5Iages Pel
Clones. listscoell~lS , plus IiSl anclplOtol

l 'eQ"ency .esponse Wltft manual , $45
SASE for det&lls Pa.... Selwa NB9K, 61 E

Tilden 0<,. Brownstlurg. IN 46112. BNB1l!A

FREE HAM EOUIPMENT ,detaIls $1. PO eo.

1631. ANada,C080001 BNB765

68 73Amateur Radio . Octob er, 19 8 8
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OSL.; Quailly at a ,easonable pncltl

Satisfaction Guaranteed Send $ t for

samples and coupon WOI1~ $.2 , The Sugarloaf

P" nt SI>o9. PO Bo. 563. Sugarloaf. PA
1 82~9 . BNB791

OUALITY HAM " SHAREWARE" son
WARE 10< lhe IBM·pc and COI'\"IP<ltltlles

Many d ISkS 10< all aspects ot l>am 'adlO . &so
ness SASE lor catalOg JK&S. Depl S. P.O

Bo. 50521. Indoanapohs. IN 4625O-<lS2 1

BNB793

ELECTRON TUSES, All types& SIZes. T'ans·

n" nong ReceIVIng. Moerowave _. La'ge ,n
ventory • same day S/lIPP' ng. Ask about OU'

).SOOZ SPOCial Daily EIecl.onics. PO Box
5029 Compton. CA 90224 800-]46.6667,

BNB792

I(ENWOOO ..3Oa OWNERS! Stop SCan
SlOPS It>e sca....- on busy trequenc"", ,...

sunws scannong a utomatocally after an ad

JUSt_ 1-10 second delay. SASE tor 1989

Ulalog $19 95 k" . S29 95 assernbIe<l 5-350
s/Iopp<ng JA6CO ELECTRONICS, A l Bo.
;186. Alexandna. IN 46Oll1, BNB79-C

VOICEGATE communocaloons _ nldue·

loon ...,Ift audIO squelc: ~. noose reduetoon. VOX

cassene I_de< conl'ol. 3 adluslable audIO

tllfers. & more' SASE tor 19B9 calalOg 5-3.50
10< dem.,,_ $ 109.95 comp1ele (". 1/1/89)

JA6CO ELECTRON ICS. Al Bo. 386. A.... ·

and.... IN 46Oll1 BNB795

COLLINS KW·Sl TRANSMln ER AM-SSa

CW ""'al . l 0 l 1000 wans worl< ,ng cond,loon

Sell or trade lor best motorcycle olte,eeI Bill

Mtllet. PO Bo. 441. Lowell. AA 72745 501·

659-0962 BNB796

PAKRAn PK~ Wllh manual Ne concll'

toon $125. W05..IOU. 2122 Cram Ct .
E_green . CO~39 BNB7B7

GENERAL RADIO l001A $lgnal Gene<alOf.
5 KHz,50 MHz. ...Irare tesI loop ....en....
$175 GR· l l158 MuIl""'~ StancWd.

S225 HP-8601A AWFM llOlod Slate 110 MHz

S<gnaI-Sweep ~alor. 5-550 HP·I 202A

Lab Scope. l 00uV. $115 HP·I40T SpeClrum

Anatyze< DIsplaY. $275. GA·1611A~

tan<:e Bndga. $150. Te'I<tronr~ Pl"9""'S' lAI

50 MHz Oual T,ace , FET nputs. S85 Type-M

~-T,ace. $15 T~ $75. Je«oId 602

S*OO(>lGen. ~·11 2 MHz $SO Neow Te'I<"'7SA
mar>I,I<lI . S25 F06 lose pn Coften. 200WOOd

see. Wonmrop, MA 02 152 6l7~l2

BNB788

AnENTION COCOIPACKET USERS, co
Co C/fpbcMrd M~ IS !he only CoCo
magazone With a regular cokImn te.tunng

Amateu. RadIO and !he Color Compute< Plus
each ISSUfl 1$ pac~ad ""tn praetocal and bus-.

ness appIocaloons $ 15 tor 6 0SSIHtS 1I .,..a'l.

Sample copy (mailed 1st clus) lUst 53 7S
Chec~ or money order to eccoC~
Magarme, Depl 73. 37~2 U S 20. Bo. 3.
FredOnia. NY 14063 BNB789

9 MHz He-18 CRYSTALS set 01 10, With

speocs & Blbhograplly BUild hogh pertor.

ma,''''' IF hne,. Only $9.95 Shipping Included

HSC. 3500 Ryder St., SantaCla'a. CA esos1
408--732-1573 BHB79l)

KITS ' PARTS' PLANS We ~ave ~ard 10 tind

parts ' Va"able Tun'n.g Capaci tors. Tuning

Cools, Crystal and Magnel lC HeadphO""s.

Germanium OIOd<tS. Crystal and Shortwave

RadIO KIts . YBary CommunlCatoons. 12922

Harbor f8OO· B. Gafden Grove. CA 92640.
BNB786

" Phase 4 satellites
wi11 be held steady by

magnetic fluids pumped
through tubing around the

satellite's periphery, "

Cushc ra ll . Te lex/Hy-gain . and
KlM/M irage. While the Cushcrah
antennas do not include polar
ization switchin g or comp lete
statntess-stee r hardwar e, the y
are the least expensive. The KLMf
Mirage antennas, especially the
22C for Iwo meters and the 40CX

ContmufJd from page 67

era! transponders wit h 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 aer
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
VHFfU HF modes (B and J) on
OSCAR 13. which are favored
by most current and potential
amateur satell ite enthu siasts . It
is important 10 lind radios and
antennas to operate on these
modes.

Just a look at the eevernse
ments in this magazine. or any
other amateur radio publ icat ion.
reveals many types of VHF and
UHF all-mode transceivers. There
are options with power output
levels rang ing from ten 10 nearly
100 watts and features Irom the
no-fri lls basic mobile rig to com
p lex bens-and -wntstre s ba se
stat ions. For the ma jority . the
problem is to find the most rig for
the least money.

My own system consists of old
er HF rigs used with transveners
and power amplifiers . About 100
warts is available for the VHF and
UHF uplinks . Preamps include

GaAsFET. MOSFET and bipolar
versions, dependmg on the band
and incoming signal level s. When
atmospheric or man-made noise
is high, however. a preamp is
much less useful-it amplifies all
incoming signals, including the
noise .

An uncomplicated setup and
easy to operate co mponents are
key factors for enjoyable satel lite
Chas ing . My station inc ludes
many electronic boxes. but it's
easy to use.

Keep leedtines short to provide
low ross. Belden 9913 provides
the best ccst-et tecuve approach .

Several individual antennas or
OSCAR antenna packages are
ava ilab le from manufacturers .
Names to look f or inc l u d e

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
trom Down East Microwave. The
two-meter antenna has circularity
switching but the 70 cm antenna
is hard-wired lor righl hand cir
cular to agree with most trans
ponders in the sky. Transmission
line on all bands consists 01 50
foo l runs of 99 13. Allhough
changes will be needed lor the
mode l uplink . the rest 0 1 the
system is performing remarkably
well on OSCAAs 10 and 13.

My signa ls through mode L are
very weak. Power output to the

for 70 ern, provide all the gain 9913 coax is about eight watts.
and features needed . but the Improvements will include a small
price is high . TelexlHy-gain satet- linear amplifier (30 to 40 weusj.
hte antenna s are perhaps the beuerteeonne tx inch Heliax) and
" b es t bUY " si nce they have a crossed yag i tun ed to 1269
switching and the stainless hard- MHz. The current ieee yagi was
ware. but at a more palatable built lor 1296 MHz. I may realize a
price. ten dB improvement with these

With my recent move. a change cnarces. In the meantime. I will
of antennas was in order. Deed settle for excellent OX and some
restrict ions would not allow a great contacts through modes B
large array. I got one 01 the new and J via the highest repeater
antennas in a trade and bought a around m
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Number 25 on your Feedback card

DEALER DIRECTORY
CALIFORNIA

Burbank
New HAM store open and ready to make a DEAL.
We carry all lines, ship UPS. and arc open Sunday .
A-TECH ELECTRONI C S . IOJ _' Holly wend
Wa)', Burbank CA 91505; (8111)1l..J5-920J.

San fli"lt0
Hard to lind parts. ,urplus clcctrnnics. standard hnc
ncms. Hams, hohhyi,t" industrial profcssionab->
from nuts & bolts to laser diodcs.c.Elcctrcnically
speaking, Gateway's got it! M-F 'ol ·5:30 Sat. 9·5 .
GAT E\\ 'A\' EUTTRO:\ICS. .u,JJ C" m o)" St. ,
San fli ('):n CA 92111; (61 9)2794lAA2.

COLORADO

Bem er
Hard hI find (Xl r!>. '"rplu' electronics. standard hne
nem,. Hams. hohhyi,t>. industrial pwfessillnals
fnllll nuts & holts In laser diodes". Ek"<:lronically
speaking. Gateway 's got it! M-F ')-5:30 Sat. Q·5 .
( ;ATEWAY ELECTRO:'\'ICS. 5115:\. Federal
Rhd . #32. Denver CO 8022 1; (303)458-5444.

DELAWARE

:,\,..,w Casll..,
Fa<:lory authorized deale r! Yae'''. ICOM, Ten-Tcc,
KDK. Kenwood . AEA. Kamromc s, Sanle\'. Full
line " f acce-sonev. 1'\" 'ale, tax In Delaware . One
mile off 1-95 , fl ELAWARE A~IATE(;R SUP·
PL Y, 71 Meado" Road. S ew Caslle DE 1'ol720;
( 02)32ll-772ll.

wihuingtun
Delaware', rriendliest ham ,tOTe . AI"" Shortwave
,upp],e, . .-\1\1.-\HTR & :\ BVA:,\,{'Etl {·O~nlU·
~ICATIO:\S . 320S {~uncurd Pike. Wilminltt"n
m: 191103 ; (302)478-2757.

FLORIDA

Stua rt
Radio Shad , Computers and all other equipment.
Nationwide . Be,t price, . Call FREE "n orders over
$50. COT ROS ICS 1:'\'<:'. Radio Shack Deeter,
2200 S.E. Federal Hi~h"a)' . Stua rt, n ..~99-1
(4117) 21l6-.~I.\O ,

HAWAII

HurlUlulu
Kenwood. lCOM . Yae, u , Hy·Ga in. Cu'hnaft.
AF.A. KLM. Tri·EX Towers. Fluke. Iklden. A,
trlln. Etc . 1I0NOI .lILU EI.ECTRO:\ICS . 1119
K eeaumulu Stred. lloOlllu lu 11196814: (808)949
5564.

IDAHO

Preston
Ross WB7BYZ has the largest stock "I' amateur gear
in the Intennountalll w esr and the best prices . Call
me f"r all your ham needs. ROSS DISTRlII l 'T
I~G , 711 S. SMe, Preston II) ll326J ; (2011)1152
08.'0.

MASSACHUSETTS

Littleton
Reliable hamstorc servicin g New England , Full line
of Kenw'Kxl and ICO~l , hK.·ked and serviced. AEA.
A RR L Puhlicauo nv. An phenol. Alpha Delt a .
Austin. Avantl. Alinco. Ameco . Rencher . B&W.
Cu shc raft. Carol Cable. Daiwa. Hustler. KLM.
Kcnpro . Larsen. Rc hn. RF Concept'. Toky" Hy
power - Trac Keycrs . vib roplex . welz. etc . TEl ....
CO.\ I, I:'\'C . , 675 Great Road (Rl. 119) Littleton
MA l1l460 ; (508)4H6-3400, (3040).

MISSOURI

St. Louis
Hard to find pans. surp lus ctectromcs, standard line
items, Ham" hobbyISt ,. industrial profcssionals-c
from runs & bolts to lase r diodes... F.l eclronically
'peaking. Gateway ', got it! M-F 'ol-5:30 Sal. 9-5 ,
(JATEWAY EI.F:CTRO~ICS, 812.' Page mva.,
St. Louis 1\10 6..'1.'0; (314)427-6116.

NEW HAMPSHIRE

DHr}'

Serving the ham communny with new and used
equipment. We stock and service mO~1 major lilles:
AEA . Amon. B&W . Cushcraft. Encomm. Hy·
Gain. Hustle r. ICOI\1. Kenwood. KLM. Larsen.
Mirage. Mo, ley: IKK'ks. roto rs. cable and connec,
tors. Business hou rs Mon,·S at. 10-5. Thursday 10
7. Closcd Sun.rj-lolidays . RI\'ENDEI.I , ELEC
TRO~J(:S . II Londundcrr) Road. nerr}' SH
0.'0.'8; ( 603)4.~-5.'7 1.

NEW JERSEY
Eatontnwn

Electronics Supplies for urnatcurs . Ten-Tee . Barker
and W,llimn, on. Cushcra tt, Hustler, etc , ATKI~

SO :\ A:'\' J) SMITH. 171 ...."is Sl. , Eatontown :'\'J
07724 (20 1) 542·2....7.

Lyndhurst
Finally a ham store in NJ, L. ocared 1,4 mile south of
Rt. 3. M" n, -Wed, 11:30-7:30. Thursday 11 :30·9,
Friday 11:30-7:30 . and Salurday ')·3 . Vi' a/M C .
All AR IS SYST EMS, 276 Oriental Place, I ,}'nd
hurst:'\'.1 07071; (201)9J')-OOI5.

Park Rid!:c
Bergen Countys oldes t and only SWlIAmateur
dealer , Specializing in HF receiving systems, amen
nax. ham/Sw l, 'Kcessorie~ .IK)ob , Kcnwc"xl. JRC,
Yae, u. tcom. I mile from Ga rden State Park way
esu 172. Tu -F n 10-5: Sat 10-3. GILFER
SIIORTWAVE , 52 Park a venue, Park Rid!:e,:\J
07656: (201) 3'ol1-7Sll7.

NEW YORK

Jame,to..-n
We' tern New York', fllle' t amateur rad io dealer
feal uring 1CO~l - La-se n- AEA- Hamtrun ic,-As
tron. )\;ew and used gear, VIIF CO I\ I!\IU:'\' ICA
T10:\S , 915 Xorth ~Iain St .. jamestown :'\OY
14701. (716)664-6-'45 .

:"Ie" York
New York Cnv's Largest f ull Service Ham and
commercial Radio Store , BARRY ELECTRO:'\'-

ICS , 512 Rroad...a ) , :'\Oe'" York NY IOUI2;
(21 2)925-7IMMI.

Tappan
Attention: Manufacturers. Dealers. and Hobbyists:
Eiectrnnic componcras-c- Ks. Transistors. Capaci 
tors. Switche' . erc. . .. avmlahle at extremely low
prices. SANTECH EUTTRO~ICS, II Revere
Place, Tappan NY IOWl..' (914)359-1130.

NORTH CAROLINA

Greensboro
ca.rn . to 7p.m Closed Monday. !CO M ou r special
tv-Sates & Service . ,.&1\1 ELECTRO:'\'ICS. 3520
Roekin~ham Road. G ree nsboru NC 27407;
('ol19)299-3437.

OHIO

Columbus
Centra l Ohio' s full-line author ized dealer for Ken
wood. lCOM. Yae,u. Ten-Tee , Info-Tech. Japan
Radio , AEA. Cushcraft. HU' ller, and Butternut.
New and used eqo ipment on di, play and <lpl:rational
in our 4{XX) "'l. fe , jure. Large SWL dcpanmcm.
100. UNIVERSAL AMATEUR RAmo. 12110
Aida J)rhe , Revnotdsburg (Cotumbusj 011
43068 ; (614)86fl-4267.

PENNSYLVANIA

TENNESSEE

vtemphts
M-F 9·5: Sat 9-12: Kenwo,xl. ICOM. 'ren. r cc .
coste-en. Hy·Gain, Hu, t1cr. Larsen. AEA. Mi·
rage . Ame ritron. etc. \lEI\II'IIIS A!\IATElJR
EI .E CTRO:\ICS , 1465 Weu, Sta t io n Road ,
Memphis T~ .' 11 1011 ; Ca ll Toll Free: (800)23S
6168.

TEXAS

I)alla.~

In Dalla, ,ince 1'ol60 . We feature Kenwood. [COM.
Yacsu . AEA. Butternut. Rohn , amateur publica
l ion, . and a full line of accessories. Factory uuthu
riled Ke nwood Service Ce nter . J<:I.ECTRO~IC

CE~TER , 1:'\'<.'. , 2S09 Ross AH. . nauas TX
75201; (214)% 9- 19.'fl.

H"ust"'l
Hard to find part" ,urplu, e1cnronies. standard line
ilen-.s. Hams. hobbyists . industrial professionals
from nuts & holt, to fil,ef diodcsc.Elcctromcally
spea king. Gatcways got it! M-F Q·S:30 Sa1.
9 -5 , G AT E W A Y ELE CTRO:,\,I CS , 10 6-1 5
Rh-hmund A' e . #100 , Houston TX 77042:
(71 3)978-flS75 .

Suuth..-e,t 1I"ust"n
Full line "I' Equipment and Accessories in-house
ser vice . Texas Ifl Ten Tee Deale r ' ~I1 SSIO:'\O

CO!\ I ~IU :\ ICATlO:'olS, II 'ol0.~ Ali ef-Cl odine ,
Suite 500, Houston TX 770S2; (713)1I79-77fl.t.

DEALERS
Your company name and message can contain up to 25 words for as lillie as $199 yearly (prepaid). or $50 for three months (prepa id). No mention
of mail-order business permitted . Directory text and payment must reach us 60 days in advance of publication. For cxample . advert ising for the
April '88 issue must be in our hands by February lst . Mail to 73 Amaleur Rndio. Hope Currier. WGE Center , Peterborough, r-oH 03458.
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PARAGON
• Full Featured Synthesized

HF Tranu:eiver
• General Coverage Re('eiver
• 100w Output
• SSB. CW, FSK, Ophonal FM
· 62 Prog rammable Memories
• Made In USA

• High VSWR and
Overdrive Protection

· 5 Ye.rW..-ranty, 6 Months on RF
Transistors

• All Un its h.ve GaAsFET Receive
P~.mps

VHF/UHF
AMPS

o
ICOM

IC-32AT
• New Dual Band HT
• RX·138·174 MHz

440·450 MHz
• TX·140·15O MHz

440·450 MHz
• 5 Watts Ou tput on Both Bands
• Full Duplell & 40 Memories

IC·228A
• 25 Wall . 2 Meter FM Mobi le
• RCV 138·174 MHz
• TX 140·150 Mhz
• 20 MemOries

- .•. ,~- --- .• ",, =

0
"""'='7 . .::='- -; . . . .

i' .::-: _ _•__ (5.@-
FT·21 2 RH

• 2 Mei er Mobil e
• Optional,lntern al Digital

Voice Reco rder
• AX 138-174 MHz
• TX 144·148 MHz
• 45 Walls Output
• FT·712 RH Available l or 70Cm

~VAESU

FT·141GX
• 100Wat ts of Economica l

Performance
• Dual VFO·s. 20 Memories
• Receiveslrom 100 kHz·JO MHz
• Bui lt·in CW Filter + More

the
RAMSTATION

P.O. Box 6522
220 N. Fulton Ave.

Evansville, IN 47719·0522

Store Hours
MON·FRI: 9AM · 6PM

SAT: 9AM ·3PM
CENTRAL TIME

SEND A SElF ADDRESSED STAMPED

ENVElOPE (SASE) FOR NEW AND USED

EQUIPMENT SH EETS

WARRANTY SERVICE CENTER FOR:
ICOM, YAESU . TEN.TEC

FOR SERVICE INFORMATION CAl l
(l12)4U42S2

MONDAY · FRIDAY
8:00 AM · 12:00 NOON

MFJ·1278
• Mult ,·Mode Data Con trOl ler
• Pac " et. ATTY. A.SC II , CW oWEFAX ,

SSTV, Con tesl Memo, ~ Ke~er

, :.)•• • • •

MFJ
· G

AUNCO
• Ou. 1Band "' Obol .

" 0,"9 m ....." ..O ·.~ ..... ,
• 21 P, og,;>mm"".. "'emo"e.
• 2!> W.II . Ou'I\I.O' 0" ao,n B."".
• l-oo<>od * "n E",. F..'u 'n

ALD·24T

AEA PK·232

0 .1. ConlroUef w illi S Modes
Pac 'e' ASCII
~o,.. Co<le A~ TO~

_,(IHTYI W..' ....' f ..

1l.1U 18.I S Now SeMelel Pric.cl

TERMS:
PrIen Do Not lnClllde Shipping.
I'rlU Ind Anilibillly SlIbilet 10

Change Wltllollt Notiee
Mosl OrdersShipped The SimeDiy

COO's Welcome

~' E ~ iii
For Orders and Price Checks Call 800·523·7731 Indiana and Information

Call 1·812·422·0231

MICRO CONTROL SPECIALTIES
Division of Kendecom Inc.

23 Elm Park, Groveland, MA 0183.-s08) 372·3442

•

CIIK:L£ 295 ON RE"OER SERVIC£ CARO

2 meters 220 440

The only repeaters and contro llers
with REAL SPEECH!

Create messages just by talk ing . Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid -state memory. Perlect for
emergency warn ings, cl ub news bulleti ns, and DX
alerts. Create un ique ID and tail messages, and the
ultimate in a rea l speech user mailbox - only with a
Mark 4.

TELEX: ,9'4932256 KENDECOM
FAX: K508 3 73730 4

Call o r write fo r specifi cations on the
repeater, con troller , and receive r winners .

No other repea ters or controllers match
Mark 4 in capabil ity and features . That's
why Mark 4 is the performance leader at
amateu r and co mmercial repeater sites
around the world . Only Mark 4 gives you
Message Master rv real speech - voi ce
readout of received signal strength,
deviati on, and frequency error • 4·
channel receiver voting - c lock t ime
ann ouncements and functio n co nt rol - 7·
hel ica l filter receiver - ex tensive phone
patch funct ions. Unlike others, Mark 4
even includes power supply and a
handsome cabinet.



Only
$299

Designed and
buill in Ihe USA
Value + Quality
from over 25 years
in ATV...W60RG

Visa, MC, COD

UHF
(420-520)
. 3 db gain

• No Hole
• Easy to Mount

• Rugged
• Superior

Performance

• Radiatex Snaps
On and OH

• CompeMively srceo

CellulariTrunking
(800-895 MHz)

• 3db Gain

• NoHoie
• Easy to Mount
• Rugged - Goes through Car

Wash Without Removal

• Superior Performance
• Broad Bandwidth
• Smail Size

• Competitively Priced

VHF
(140-175)
• No Hole
• E<1sy to Mount
• Rugged

• Supenex
Performance

• Radiator Snaps
OnandOH

• Competitively Priced

(818) 447-4565 m-t Sam-5:30pm pst.

P.C. ELECTRONICS
2522 Paxson Ln Arcadia CA 91006

"ON WINDOW" Line

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 compos ite
video and audio into the front 10 pin or rear phono
jacks. Call orwrite now for our complete ATV catalog
including downconverters , transceivers, linear
amps, and antennas for the 70, 33 , & 23cm bands.

Every t ime two hams get
together at leas t 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
retiremen! payrncnts-c-the fact is
that some ham fir ms arc 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 10 your potential customers-this is called
marketing . Marketing includes maki ng sure your literature is
as good as (or even better than ) your product-and that your
sales pitch reaches those few live hams who arc your best
potential custome rs .

I'll bet you thought I was never going to mention 73 .
Adverti sing is go ing to be one of your biggest sales expenses ,
so give it the serious thought it rates. Advertising is a very
we ll-developed art- billions have heen spent on research to
find out what works and what doesn 't. Indeed I'm working on
a video j ust on how to advertise. In the meantime , if you can
take it , I 'l l mercilessly critic ize your literature and your ads
a service no other ha m magazine can pro vide at any price
because none of them have anyone with anyth ing even
remotely like the 35 years I've had in ad vertising 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
uruquc group .

Presuming that sales arc of some importance to you, where do
you think you' ll do best'? There are four ham magazines-one
for advanced builders-c-one for contest fanatic s-one for
ARRL fans-and then there ' s Zt -c-which appeals to active
hams with small const ructio n proj ects, with the only world DX
column. with columns and news about al l of the new ham
acti vities such as packet, RTTY , Oscar and so on . The 73
readers buy circles around other magazine readers because
they 're act ive and motivated .

So if yo u decide to try and fi ghr the odds with a ham product.
give it your best shot wit h 73 - and let me help you win with
powerful . sa les-oriented literature and ads, A little mail order
business at home is a great way 10 become mdependenr.-;
mi llion s are do ing it. Remember, small bu siness is the real
strength of America .. . and it' s about the only practical way to
have a crack at making big money these day s .

Write or cal] the 73 advertising people- Richard , Ed , or J im
and let's get you sta rted with power ads which will make you
money .

Getting Rich In
The Ham Market

... Wayne
W2NSD/I

73 Amateur Radio
WGECenter

Peterborough, NH 03458
(603) 525-4201

3900·B River noeo
Sc hol ler ParI<, IL 60176

312 -671_6690

brings imagination and innovation to
antennas. and has been

since 1948 ff
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Numbef 26 on your Feedback c. rd

aRM Relief?

na on the structu re 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 leel away from the support
ing st ruc tu re . Con tact Merle
Reynolds by writing to him at 710
25th Avenue Court , Moline , nu
r ots. 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 to grow. more
ATV repeaters and remote trans
millers (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. II it is vertical, then by
all means stay upright. If it is pre
dominantly hor izonta l , th en ,
tha nks to W9DN T, K4NHN ,
WA4UMU and others, there are
no longer any excuses for not
building a hori zontally polarized
ATV repeater system!

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
11 "). RG·8X is used on this model,
with Belden 8214 for the longer
section . Dual-stack ing a pair of
these antennas gives more gain,
and you can use a common T
spli tter to join the two antennas.
Coaxialteedpcmt is located in the
center o f the ant enna . Brass
short ing bars are used to electri
cally terminate antenna radiation.
Support is added as PVC ring cor
lars. The entire array may be in
cased in PVC or plastic/rubber
corrugated tubing. Seal the slot
openi ng to prevent howl ing or
Wh istling . 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
Work sh op ses sions , W9 0NT
built , in just a lew hours, a com
pletely new smaller and tight
weight " dual" 900 MHz Slot an
tenna array. This new antenna
covers the entire 902-928 MHz
frequency range. With Ihe useof a
large umbrella, these two joined
(2000). " 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 et 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
2Y. " gap between the two anten
nas . The slot opening is %;.

These an tenn as should be
mounted as the " top most" anten-

Ham Television

While some ATV groups con tin
ue to light and hold out at all costs
against the previously mentioned
hor izontal anten na polarization
standardization move, others are
learning of a rewarding . no-cost.
20 pius dB FM DRM iso lation
method! Take my tavonte prob
lem target group in the Indiana
cone area. They have a vertical on
th eir repeater system on a tall
State Police Tower, just south of
town and have, because of terri
ble FM repeater DRM problems,
retweaked their repeater'S stde
band product to accept Ihe lSB
audio soc-earner instead 01 the
upper . The Omaha, Nebraska
area has done the same and , in
fact, QOt this procedure entered in
the regional FC policies. Both cit
ies could beneht even lurther by
bu ild ing a W9DNT Slot-this
would give them an additional
20 dB of isolation and get them
on the same OX plane with the
rest of the world ! (TV video ou
prexers 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 limi ted number 01
people over a limited number 01
miles.

W e a re now rec e iving t he
lcqsneet results of last month's
USATVS sponsored 7th Annual
" North American Fast TV UHF
o s o and OX Contest!" Sta y
tuned for the results! We had a
great activity turnout and some

Photo A. Merle Reynolds W9DNT holding an Alford Slot antenna " long hau ls!" m
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any w here from $20 to $40 ,
depending upon the length and
materials used. The solid-wall "in
finite hal o" slots designed by
W9DNT are the most ruggedly
built of the slots , and so can
survive tower icing conditions far
better than any amateur ground
plan e produc t . K4NHN 's r ib ·
caged slots are taller, lighter, and
have more gain on single array
versions.

Over the past few years, The
Spec -Com (USA TVS) Journa l
leatured quite a few art icles on the
slot design for ATV operation . The
speciallihy-page Alford Slot theo
ry and design information is avail
able (thanks 10 K4N HN) in the
ESF Copy Service 's n09 UHF
An/enna Reprint Booklet for $10
(4015 Clea rv iew Drive , Cedar
Falls, Iowa 506 13). An extensive
technical article by Hap Gri ffi n
WA4UMU describing testing pro
cedu res for Slots appeared in the
June 1988 issue of Spec-Com.
The antenna designs by W9DNT
appeared in the May 1988 soec
Com issue.

3.5 · 70 em Single or Dual Slot

The new 2000 impedance 3.5·
diameter Alford Slot antenna lor
ATV/SSB is made out 01 galva
nized t in gutter o r st ov ep ip e
metal. The single array is only 5'
tall, with a circumference a little
over 11 ." A '12 · slot opening is
recommended. A 4-t0-1 coaxial
balun taken Irom the ARRL Amen
na Handbook brings the 2000
impedance down to 500. Use the
formula: " 492 divided by (t), times

Mike Stone w BeOe D
PO Box H
Lowden IA 52255

ATV

Vertical Vs. Horizontal
Antennas

A lew years ago, four of us
stunned the ATV (Fast Scan) es
tablishment with the announce
ment of some serious ex perimen
tahon and test ing work 01 Alford
Siol UHF 70 em antennas. The
experiments and tests were con
d uc te d by M erl e Reyn o ld s
W9DNT 01 the BRATS Iowa/illi
nois ATV Club, Gerald Cromer
K 4 H N H . and H a p G r i ff i n
WA4UMU of the Palmetto. South
Carol ina. ATV Club. Over the past
lew years . we have au taken a lot
01 comments li ke " it can' I 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 tast one is our favorite west
coast comment that keeps our
spirillor Ihis challenge alive.

The argumenls over the years
about vertica l versus horizontal
antennas were hashed over many
times. The mention 01this subject
usually stirs quite a controversy.
W9DNT, K4NHN, and WA4UMU
decided 10 quit talk ing about it and
start doing something about it!
Nearly three years late r, after a lot
of hard researching, build ing and
testing . ATV horizontal " slots"
are now popping up all over the
place on ATV repeaters and re
mote transmiller systems (Sum
ler , Daven port , M inneap o lis ,
Philadelphia , Kansas City, Cen
tral Texas, Oklahoma, Connecti 
cut, and elsewhere) . Even ATV
simplex and 432 MHz SSBers
have taken a shine to Ihese un
usual antennas. Measured testing
on ca lib ra ted eq uipment and
proper test ranges rate these an
tennas (dual-stacked models), at
7- 10 dBL These gain ligures ta
vorably compare to, and in some
cases actually out-shine, those of
am ateur vertical ground-plane
" omni" systems. The slots radi
ate a toast shape, near-omni pet
tern, with side loss rejection mea
suring less than 1 d B 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
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summary , beg inning 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
midpoi nt of the path between any
two locations. The local time at
the midpoint determines the time
at you r end of the path and at
the other end of the path, when
the short skip path crosses sever
al time zones ,fJI

See next month's column for
examples on how /0 use the
charts to determine short skip.
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This type of propagation occurs
mostly in single-hop, rather than
multi-hop, stages and may be pre
dominantly F1·layer propagation,
at least on frequencies above 14
MHz. Short Skip usually begins
with shorter distances in the
morn ing hou rs increasing to
longer distances in the darkness
hours befo re midnight local time.
Short skip propagat ion can be
useful i f you know where and
when to look, and also for the pur
pose of "keeping a seeo" 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

by Jim Gray W1XU

Jar day, and when openi ngs are
anticipated at a certain time to a
particula r area of the world , it
would be very beneficial to keep
the receiver sharp-tuned for OX
signals from the ind icated areas.

I! 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 call s roar ing through
the loudspeaker or earphones.
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 transm ilter!

Be aware of excellent possibili 
ties just before dark and just after
dawn-the so-catted " gray-li ne
DX" opportun ity, 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 retrea ts in an
other, and these two areas may
be accessible to one another by
propagafion of HF signals. Qui te
often, signals propagated along
the "gray-line " have unusual
strengths at the receiving end. Ar
so, these signals may arrive from
une xpected directions, compared
to signals received during either
the dayli ght or darkness hours.

We have discussed DX and
"lonq-skip. ' multi-hop propaga
tion in these pages almost to the
exclusion of the "other" type of
propagafion called " short skip." It
might be worth while to talk just a
little about short skip opportuni
ties; that is, the propagation of sig
nals ove r dis tances of approxi
mately 100 to 2500 mi les.

Jim Gray WIXU
P.O. Box 1079
Payson, AZ 85541

PROPA GA "T,oN"'"''''''''

Propagation Forecast

HF propagation condit ions dur
ing the month of October shou ld
be bette r than average due 10 sea
sonal upswings in solar activity
without the excessively high ab
sorption levels of the summer
months . The sunspot numbers
contin ue 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 thai
geomagnetic field disturbances
wi ll rui n 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 sorer flux
and the lower the A index, the bet
ter propagation will be.

You wilt wa nt to loo k at two
specific areas of the accompany
ing charts : the daily tette r s
G e Good, F :Fair, and PwPoor,
and the trends, such as F~P , for
example, which means Faircond i
lions 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-

OCTOBER 1988
, ~, MO< we woo " " '" ser

1
G

2 3 4 5 6 7 8
G G G G-F F P P P

9 10 11 12 13 14 15
p p p P F F F F G

16 17 18 19 20 21 22
G G G G G-F F F

23F-P 24 P 25 26 27 28 29
30 G 31 G p P F F-G G G

74 73AmaleurRadio . October, 1988



lePacket

TINY-2 is our nen- toto.cost bi?,!J·
performance standardfor jJac'kd ('(111- MI CROPOWER·2 is ou r remarea otv
t rollers. Thousand s already i n lise, compact, te -ounce unit using upp,nuled
u-ortau-iae A perfect beginners unit. ]A PR TNC-2 technology that requires

Complete, u -irea $119 95 k~s tba n ';0 milliamps! For very portahlt'
and tested. only • operation, solar or batten : )'111 m>f.'d not

HENEFITS allli featnws (,f 1)IJtb IInit.~: pay lm,n' for a TS C that $ a bout the size
o Optional personal message .\'.\".\/f'/11 Of)Wlr liT! If(ls 5179.95, $159 95

(mini-BBS} Add $10.(X) mm' at a 1011' •

o r;,~J' (!1umgh f orbn'efcase/fKJr&;,hlt', yet 0 /-i1 1~J' comp atible u-itb ROSE & SET!
forge emmgh for ('llSy experim enta - RO.II EPRU.lls.
non or repair 0 .12K RA.II, j2K Ro.H, 4.9 m llz CPU

o t -wa r limited u-arranty. excellent 0 Xtat controttea modem, compatibit·
customer SUJ1/Jorl. with mot> Oil 10m HF/ VHF/ UJIF.

o RS-232 and ITL compatibit>-all TO ORDER, to ll-free with major
connecto rs suppIiN/. cht, '8f? card, call: 1-800-223.3511

o tateu .~t/5 sofhrare, Iect mtcat supp o rt ttne.
TCPiJJ (/\./S.5) R"-'" 81 'J -S-4- JY8f)
moaute tnctuaea. "a£-\..Jomm - -

- 3652 Wi'st C)P~SS 51., Tampa FL 33607 ~

•

_ P!<'ll.'l' semi 0 Ti lly 1 0 _lIIa'U/'t'I/'(·r·! 0 TSC-!!O i'ifo 0 FRFE Packel Caullog •

"a..... u.ff

$239.95

$498
MO·12S2

M"ltlm.t.r with
Cop. and Tron,.
T.".r

60MHz Dual Trace $949
40MHz Dual Trace 5699
20MHz Dual Trace 5379

•

V660
V422
V212

C&S Sales Inc., 12A5 Rosewood
Deerf ie ld , 11 60015 (312) AS9-9OAO
800-292-7711 ASK FOR CATALOG
15 o.y Money 8ack G...,anIH
2 Yea' Lim,l lHl GuatanlH ~
A<kl S"Ilo lor Poll. ($ 10 m• • ) ~ ~
IL Res _. 1"1lo la_

HITACHI SCOPES

Digital Triple Power Supply

Mod.1 XP·7OS $239.95
''''j ,..:-.. _'_. O'20V @ lA__ -_-"'0-..-'"::". . . . . Q-20V@ l A

- "-".... 5V@ SA
Fully Regulated, Short Circuli Protected
with 2 Limit ConI. 3 Separate Supplies
XP·660 w I Analog Meters $169 .95

Sine, Square, Triangle
Pulse, Ramp, .2 10 2MHz
Frequency .1 Ihru l OMHz

Gf·1015 without Freq. Met.r $179

Multl.Functlon Count.rs F·l000
1.20Hz

$259.95
F·l00

120MHz
~ $179.95

F,equellCy, Pe' iod, TOlalize , Self Ch.,;k ....' In Hign·
Stabi lized Cry" al o..n Oselllalor, 8 Oig't LEO DiS

ELENCO PRODUCTS
AT DISCOUNT PRICES I

GF·8016 Function Generator
with freq. Count.r

Scopes
MO-1252 35M Hz Dual I race $498
MQ·125120MHz Dual Trace 5349
wI Two tx. l Ox l00MHz probes, manual
5-3000 l OMHz fully calibrated $239
P-2 Scope Probe l00MHz $23.95
p., Scope Probe 65MHz $19.95

Digital
le.
Met.r

$138.00
Mod.1

LC·llOO
Measu,e s
IndUCtors,
capa.cilor' .
Rell$lors
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THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEATURING PORTABLE RADIO SIMULA n ON TUNING

Model HTS·l

~@]\1@]D ELECTRONICS INC .
5417 Jet View Circle. Tampa . FlOrida 33634
Phone ' (813) 885-6091 Telex 289-237 (NAVl URI Fax. (813) 885-3789
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SMILEY "NTENNA CO~ INC. «lI:I LA OIE51" UUl HTS AOAD ~. CAJOOl. CA!U021

CIRCLE 274 ON AEAD&II Sf: IIVICE CARD

, I I I I
,. '. .. .. ..- " .. • .. .. " .. .. ..

I L.atJ: irL I I I I
....._Irom • .~

1~11. I.lHZ 210-250 lolHZ <U().,470 I.lIiZ

FOR DEALER
CALL619 579-a916LOCATION

" Quality through Technol ogy"

,

I

CIRCLE 151 ON IlUOEIl SEIlVICE CAIIO

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, eGA, EGA Monitors
Plug In Board for IBM PC or Compatible

WEATHERFAX---.. [P)(C

$t5 .95
$ 14.95
514.95
524.95

Reg.5349.oo On Sale $50 Orr.

Only $299.00

The Info-Tech M·8QO is the inexpensive way to receive high reso
lution facsimile prin" on your compatible plain-paper dor matrix
printer. :\0 computer required. Receive shortwave and satellite

ma ps, weather information, marine
charts and press photos. Line or gray
mode, all speeds and IOCs. Write fora
free spec. shed, list of compaublc
printers J.W1 a free pamphlet t itled:

R~ct!ivUig F'Il:simil~ Q/'I YOW"
Sho, ' waW! Radio.

- ,-

Ilouk s on Facslmlle
Guide 10 Facsimle SlaliorlS 81h Ed. by 1.Kling cnfuss
Shortwave Facsimi/~ Freq.Guide by Balneger & Schaay
WorldwUk Ma,i~ Radio Facsimile Guitk by US~
Guide to Utility StalioflS by 1.Klingen run (RTIY-CW-FAX)

$599.00Universal Radio
1280 Aida Dr. Dept. 73
Reynoldsburg, OH 43068
Toll Free: 800 431·3939
In Ohio: 614 866·4267

Sh ipplnj.l : ~t·8oo S8.oo,
books SUO each. Vba,
~Iastercard, Discover
a nd chocks accepted .
Sew 70 pageSWL cata
Ius: sent wltb each order
or 51.00 withou t order .

c[)mPLJ~
26 W. Boylston 51.
W. Boylston, MA 01583
(617) 835-2722

CIRCL E 80 ON IlUDER SEIlVICE C.l.IlD
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Number 28 on your FNdbilck card

Inexpensive Display for
Weather Satellite Pictures

Set up yourmicrocomputer to receive WEFAXpictures.

by Villce Coppola N1VC

A Ite r a few years o f receiving quality
pr ctures on old s ur pl us weather

rccordcrs. Jgot tired ofthcir ma ny problems.
including balkine~~ . foul odors . and expen
s ive paper. My thoughts leO to d igitizi ng the
picture with a microcomputer.

This project. whic h I took on about 5 years
ago . was developed on an 5 - 100 bus system.
My board wou ld d isplay an image of 256
pixels ho rizo ntal. by 128 pixels vert ical . by
16 gray levels. It did nottake long to fill up a
hoard with RAM chips and othe r compo nents
10 achieve this size image , no r did it ta ke long
to exceed my budget. W ith the technology o f
even jusl a few years ago. I was unable 10
duplicate the nicc quality pictures I was get
ling from myoId boat ancho r recorders .

Recently . I saw the spt.-cs on the Imagewisc
hoard developed by Circu it Cellar I . with
256 horizontal. by 2+1 vertical . by 6 bits .
Th is could double the ve rtical urea of my

pictu re and increase my gray scale to 64 lev 
els. This shou ld improve my picture quality .
gett ing rid of jaggedness on ce nain details
caused by digitization. Another nice feature
is thai it is driven by a serial port . I could
connect the d isplay board to any compu ter I
wished . as long as it had an R5-232 JXJn,

One cand idate was my CoCo 11 which al
ready had a built-in AI D conve rter. I choose
my IBM AT clone . however , because it has
much mo re memory . and the lmagcwisc
drivers and image processing routines were
alrcady available from Circu it Cellar . Th e
only th ing I needed was a 6--bit AI D board
wit h a parallel port that would allow rnc to
sample at about 100 microseconds . Icame up
wit h the design in Figu re I . I sett led for an 8
bit AID just in case I needed it for a future
project that wou ld yield 256 gray levels , The
100 microseconds is probably overk ill. bUI
thi s will work 01.11 very nicely for my nex t

project with thc Irnagewi se board slow scan
te levision.

The ankle doesn 't deal with the details o f
build ing the entire starion-ccheck out Refer
ences 2 and 3 for that. (Reference 3 also
contains some very useful informatio n for
satellite idcnti fi cation .) what I show he re is
how to send the demodulated video signal and
the sync pulses to an AID inte rface board in
the IBM PC . sample and sto re them . and send
the data out an RS-232 po rt to Imagcwise . O f
course. since the image is sto red in a disk fi le.
image processing can re move noise, and it' s
possible also to ru n an image cnhanceme nt
progra m o n it. to bring out ground . cloud
details. etc. A higher level language. such as
··C·· o r BASIC . handles the gory math .

Refer to Figure 2 , The 137 MHz A M signal
is received from the satell ite . fed into the
video demodulator. in th is case. also into the
RTM CC F-2 board 4 . The video output sig-
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Fi /[ure 1. f70 wdwri filr the WEFAX imil,l((' r('l"t'/l1ion. <iiKilization , and di.\j>/ay.

RECEIVING ANTENNA

137 ~HZ RCVR , r. CIRCUIT BOARD PC lNT[ RFACE BOAR D

~w ,- _I ~"''''I..fl. ~'-, - ~ I ....» tD"vU'[~
M~

,,~ . I -~ ...· 0 0'( -.n

I ~AGE ...1:( DIS~LAY BeARD

PC SERI AL. ~,-~..
~., ~l·t ~-

I....ut \l lllt o
-,~PO RT OUTPUT tlJ" " JT

nat is then converted to a 0-to-5 volt signal.
Zero vol ts represents black. 5 volts rc prc
scnrs white . and every thing in between is a
g ray level . This is fed into the AID converter
where it is sampled and stored to RAM at
fixed intervals by the PC. This is s imple so
far . hul sync information is still reeded .

Horizontal Sync Pulse

W ith a 120 line-per-minute (LPM) t rans
mission ra te . the unit receives a line every
0 .5 seconds. If we generate an accurate 0.5
second-spaced pu lse of about 5 millisec 
ond dura tion (a standard duration). we can
use th is as the horizontal sync pulse fo r
tell ing us when to sta rt display ing a new line .
O n the RTM board . this .5 sec pulse is
derived from the on-board c rystal oscillato r
and also has a c ircuit built in for manual
phasing of the image . What this means is .
if the picture is out of phase with the loca lly
generated sy nc pulse . then we can press this
s witch down unnl the view is the way we
want it.

Ano the r nice feature of the RTM board is
that it allows video storage o n a ste reo tape
recorder.

Now that the horizontal sync pulse has been
generated . it is fed imo the 8255 port on the
AID board . This tells the program when to
sto re a sy nc pulse byte (4I H ) into the stored
image file . so the Irnagewise receive r board
will know when 10 sta rt a new line . At the
beginning of the image in memory . we sto re a
sta rt of Frame byte (40H ). This tells Image
wise that a new pic ture is coming . When we
have filled up the 62K with image ry . we place
an End o f Frame byte at the end (42H) . The
software automatically saves the 62k image
to disk when the image has fin ished scanning .
and invokes S HOW .CO M to display the im
age to lmagcwise.

An import ant point is that the Image
wise tile format is not much diffe rent from
the PIX ti le fo rmat used on the ROBOT 1200.
The only differences a re the Sta rt o f Frame
byte . the End o f Frame byte . and the new line
bytes that are added to lmagewisc . John
W illiams of the Dalalink BBS wrote pro
grams tha t will conve rt files both ways . It ' s
avai lable for downloading from that source .

C u-cult Deecrtption

The c ircuit was designed for the IBM PC
bus. The 8255 parallel If0 is the hean of the
board . and is capable of read ing o r writing to
three g·bit ports : 300. 301. and 302 . The
board is set up to be used in the prototype area
of the PC and uses po rts 3OOH -303 H . Port
303 H is whe re the co nfiguration byte or con
trol byte is stored fo r the 8255 . Po rts A . B.
and C correspond to locat ions 300 H-302H.
respect ively . Po rt A is configured as an out
put po rt . po rt B as an input port . and Port C is
split up into both input and output po rts . The
Po rt C output li nes cor urolthc sampling . and
the AI D convers ion of the video input li ne .
When the convers ion is done. the 8 -bit byte is
read into Port Bo n the 8255 . The input li nes
of po rt C read the sync input lines (only
horizonta l sync in the case of FAX) . Port A is
used 10 select which input line o f the AID
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conve rte r we a re going to sample (l ine 0 in
our case).

The clock for is supplied hy an on-board
oscilla to r. I could have sto len it from the PC
bus. but do ing it th is way. the softwa re be
comes compatible with computers of va ry ing
clock ratcs , such as turbos and ATs.

Construct ion

The prototype was built o n a short slot type
wi re-w rap proto boa rd a vailable f rom
Jameco . The board comes without a mount
ing bracket. I fe lt that it was desirable to have
one . so I mounted some homemade brackets
on it . and punched a hole fo r the connecto r to
the RTM board . I used a Dctype connector fo r
simplicity. Sim plic ity and easily obtainable
pa rts we re two object ives of thi s des ign .
Placement of the parts is really not c r itical.
bu t bypass capac itors of the . 1 I..lfd isc ce ram
ic type should be placed from the 5 volt bus to
g round . as close as possible to eac h IC on the
boa rd . I would alsn ad vise ohming out the
ent ire c irc uit before plugging it in. The half
hour or so you may spend in doing so may
save you hours of troubleshooti ng. I a lso sug
gest placing the boa rd into the PC and mea
suring ce rtai n points fo r the co r rect vo ltages
before install ing the ICs . This will al so likely
save you much trouble .

C heckout

Before try ing tn rece ive FAX . check out
the video input port . P lace a known DC
voltage in the range of0-5 volts on the video
line . Next. insert the program disk into Disk
A . and type MEN UO. When the menu cernes
up. ty pe a .. v .. ro observe the voltages that
pri nt out continuously on the sc reen. They
should indicate the COTft.'Ct val ue cont inuous
ly. ..... ith maybe a slight (and neglig ible ) e rror
in the hund redths d ig it. If a ll is OK. then hit
CNTL-B rk 10 ex it.

You arc now ready to hook up the RTM
board. It is a good idea to shield these input
ca bles and ground the shie ld to the PC chas
sis. Again insert the program disk into Drive
A. and a formatted hlank d isk into Drive B.
Type M ENUO. and select the type of sate llite
you want 10 d isplay. You s hould select one of
the phasing keys at first. Then stan the tape .
If a ll is good . then you will see each line being
scanned from the top In the bottom of your

monitor . and in four co lo rs if you have a co lor
monito r. If no lines appear. then you arc not
receiv ing horizonta l sync pulses . and you
should check your wi ring. Ifthe pict ure has to
be phased . you can do so now by holding
down the phasing switch on the RTM inte r
face. When all looks good . hit return and you
will return to the menu. No ..... hit the co rrect
key to receive and store the image. Whe n the
image is stored. the program will automati
cally sto re it to a file on Drive B called IM
AGE .PIC. It will then anernpt to se nd it to

lmagcwise usi ng the S HOW .COM uti lity
supplied by Circuit Cellar. The program will
then retu rn to the menu .

Addil ional Sotl"S

In th is art icle . I attempted to explain a rela 
t ively low-cost boa rd that can d isplay excel 
lent results when connec ted 10 the above sys
tem . Two closing points: the tiles obtained
with my softwa re can he con vened to PIX
fi les format as used in the ROBOT 1200.
Also available o n the Datalink BBS is a
program I have downloaded that will di sp lay
.PIX files in EGA format. These two pro
g rams a rc:

EGA-PiX -Monoc hrome
EGA- PIX2-Color

Thc prog rams work only with 19 gray
levels . hut the results we re pleasing . anyway.
when I ran them o n some polar orbiting im
ages as well as some WEFAX frames .
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PRICE

Desig ned for
APARlMENTS
MOTELS
VACATIONS

$64.95

MODEL Ap·10

All OUR PRODI..K:TS MADE IN UfA

~ BARKER a WILLIAMSON
~ Q.)olity Commul"llCatl(ll'"l wcoocts Since 1932

At your Disttibutcn wnle Of con
10 Conal Street. BnS10l PA 19007
(215) 78&-5581

Q.lick Simple Installation. Operates on 2 6. 10. 15. 20. 30
and40 meters.Allcoils suppliec:J,OnIy22-1/ 2 inches long.
Weighs less than 2 1bS. Supplied with 10 ft. RG 58 coax
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Construction
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WG E Center, Peterborough , N il 03458 800-722·7790

DEALERS
Sell 73Amateur Radio

SeIling 73 Am ateur Radio will make
mone y for yo u. Conside r the facts:

• If 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 your store to
pick up the latest 73 and end up buying the
latest a ll-band , a ll-mode transceiver lor at
least a few feet of coax],

• 73 Amateur Radio guarantees each issue
you pay only for the copies that you sell. We
pay for all shipping.

For in format ion on selling 73 Amateur Radio, call Peter
Murphy at 8 00- 722 -779 0 , or w rite to 73 Amateu
Radio , WGE Cente r , Peterborough , NH 03458.
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•
Numbtor29 on your Feedback card

73 Advertiser's Product Index
A convenient service for our Readers.
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SAVE MONEY
Why throw
away your toner
cartridges?

SAVE A
BUNDLE
WITH US

CIRCLE 8 7 ON READER SERVJC[ CARD

Printer

Printer Productivity
remanufactures your
toner cartridges. We
disassemble. manual
ly clean and inspect
me cartridge. then fill
with premium quality
lone r. Pr int er Pro
ductiv ity is backed by
over 20 years experi
ence in the laser prinling industry. We offer free
shipping via UPS lor prepaid orders .

ARE YOU READY TO START
SAVING MONEY?
t , Place cartndge AND green cleaning wand in

as much original packaging as possible_
2. Clip this coupon and include With order to

receive $10011 prices below .
Series 1 or 2 . , , $79
All Canon PC copiers. . . . . . . . . . . $59
Brown or dark blue . . $149

3 . Ship 10 : rpR1NTEA PRODUCTIVITY1
316 Creek Bend Onve
woccstock, Ga . 3O t88
(404) 928-::.:' ~58~7 ~

~L_ Pnnl..... 3O-SO'llo more al(>elill'lan a new ear,-
.(:anon PC <:opoef$ : l OO'l1o more tQ(lOIlS tl\lln I new ear·

IrlOg"
~Ca rlndgll Can be remanulactu rlld H limes

. Hi!!"'" quahly """IS
· Crnors: Blac~, Ull ,a Blac~. Bfown . Blue
~N""" cann<lge-4' ~,eopy, R"manullelur.cl eenr.

--kIM lha n 2<per wpy
- 100'I\I uncondillC)Nlt f1uerant....E.H.YOST & CO.

EVERETI H. YOST KB9Xl
734: TETIVA RD

SAUl( CITY WI 53583
ASK FOR FREE CATALOG

608 643·3194
CIRCLE 1 12 Df't RE,r,O£R SERVICE CARO

CIRCLE 66 ON REA DER SERVICE CARD

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL us FOR FREE CATALOG

BATTERIES
Nickel-Cadmium.Alkaline . lithium, Etc.
INDUSTRIAL QUALITV

')

• COLOR. All keyboardS eome in 8l.ACK...
O PTIO NAL: Specify DARK BROWN ' Contae:ta

...., WATER PROOF/ DUST PROOF . ComplOltely
, ..n containlld · NO RFI • Simple 3·,.,1,. connection .

j Output 1""..1adj. • Wide opl/faHng range .. to 16 v oc .
WIde te mperalu re 'Inge -220 10 • 160°F . &Jppli8d ...i t l'l
inalr ...c;tions. W>&m.ll~ ' comple te &. "-rd.... r•.

DTMF/steel keys!
sealed gold contactsl

P-lY 121<EY VERT. $530 CALL OR WRITE
P -IH 12 1< EY HORIZ. $53 ° FOR FREE CATALOG

P-8V 11 KEY VERT. $570
""'-' q....tlty prIcIr>;

The QSVe< 's elIortlea..IlgtII"'~ l fll'q..-.e)' ,.Ied....,
~ up you. ngto Ilalul poMnI>al. Wl\elhefyou 'recoo_,ng, OXlng. ragc....."''iI.or mobihno-you '" do it bel 
te r, lasI"", and . """,,- and ~I"'" more lun-w,1t'I I aSYer.

Order lho KW-OS'IlI' tor Iha Kenwood 940, « 0. 14(), 680.
711 and 611: tho 7S7 a s ....' tor 11'111 FT·157GX; lhe 757-11
as..... 10< tile FH57GX II : tile m asYe. lor the FT-767GX:
tile 747 as'l'er lot the FT·747GX: or the 735 OS,... 10< the
1(;'735. (Kenwood r 'll8 lT1\,1sl ~!heappnlprI814 Koniwood
1(;.10 or IF-lO inIetlKe inlltalledJ

599.50 plus $2 .50 saH fVlsalMC KceptN) from;

Stone Mountain Engmeering Company
Box 1573· Stone Mountain , GA 30086

404·879-024 t

CIRCLE 3.7 ON RUO£ll SERVICE CARD

QSYer
The .\Iost Used
Accessory' in
An)' Station

FEEDBACK

Feedback# Title
In our continuing effort to present the best in

amateur radio features and columns, we 've decid
ed to go directly to the source-you, the reader.
Articles and columns are assigned feedback num
bers, which appear on each artic le/column and are
also listed below. These numbers correspond to
those on the feedback card opposite th is page. On
the card, please check the box wh ich honestly rep
resents your opinion of each article or column.

Do we really read the feedback cards? You bet!
The results are tabulated each month, and the edt
lars take a good, hard look at what you do and don 't
like. To show our appreciation, we 'll draw one feed
back card each month and award the lucky winner a
Iree one-year subscription (or extension) to 73 .

To save some money on stamps, why not fill out
the Product Report card and the Feedback card and
put them in an envelope. Toss in a damning or
praising letter to the editor while you ' re at it. You
can also enter your a SL in ou r aSL of the Month
contest. All for the low, low price of 25 cents!

Feedback# Title

1 Welcome, Newcomers
2 Never Say Die
3 QAX
4 Packet Full of Pixels
5 Review:

Annco 24T 144/440 MH z
FM Transceiver

6 A Trip Through The
Microwave Spectrum

7 10 GHz Polaotexer
8 VH F/UHF Tape Antenna
9 Review:

sse Electronics LT·33S
10 Portable Re-entrant

Cavity Two Meter Antenna
11 Review: W2DRZ 902 MHz

Linear Transverter
12 Pee Wee Thirty

Transceiver (Part Two)
13 Passions Of The Ether
14 Antenna Systems

(Part Two)

15 Microwave Test
Equipment

16 Review: Down East
Microwave Model 2345LY

17 Above and Beyond
18 arrv Loop
19 New Products
20 Review: Motron AK·l 0
21 Special Events
22 Index: 10/88
23 Hamsats
24 Barter N Buy
25 Dealer Directory
26 AN
27 Propagation
28 Inexpensive Display for

Weather Satell ites
29 Ad Index
30 QAP
31 73 International
32 Errata
33 Letters
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the 230A Linear Amplifier
Something new in a high power, high quality, HF linear amplifier

The Ad vanced Radio Devices (ARD) 230 ser ies represents a new generation in high power
linea r amplifiers. Utilizing microprocessor con trol, the 230 provides f ull "HAN DS OFF"
automatic operation.

.. F u ll power i. always av ail abl e

.. Completely a utoma t ic

.. Microprocessor co n trolled tuning

.. No t ime limit for QRO

.. Full QSK

.. LCD meterin g

.. VSWR readout

.. Microp rocessor controlled protection

.. Automatic tube monit oring

.. Ea.y modification for 10 met ers

.. RS-2 32C outpu t for exter-nal cont rol

.. Mod ular co nstruct ion

.. Export / commercial veraicns av ail able

.. Remote antenna I witch in g control

.. Re mote control up t o 250 feet away

.. UPS shippable (3 boxu)

_.•
Frequen cy : all amateur (1.8 - 21 M HJ; )
Drive: 50 - 80 .... att! for fu ll out put
Output: 1500 .... att! P EP
Inpu t Impedenee: 50 ohm. unbalanced
Inpu t VSWR: 1.5:1 (higher on WARC)
Output Im pedence: 50 ohm! unbalanced
Harmo nic Supp: greater than - 45 d B
In termod p rods: more than -35 d B down
Duty : CCS (cont. co mmerci al eve.}
Tubel: EIMAC 3CX800A7 ( two)
ALC: 0 to -6 VD C
Out pu t Co nfi gurat ion: Pi -L
AC Pow er: 230 VAC a t 20A
Si~e ( W HO in inches ) & Weigh t

Microcontroller: 10x6x9 at 5 lb•
RF /AC unit: 14x22xl 3 a t 86 lb.

(ju.t minute. (rom Walhington , DC )

Orders: 800-368-3270 LO~~3~3~e_c;3;3fo

EEB Electronic Equipment Bank
516S Mill S1. NE, Vienna, VA 22180

10 MHz Oven Oscillator 9 x 8 X3
10 Hz to 12 CHz.I rrM ACCURACY

ALL MODELS HAVE I YEAR WARRANTY

Opdonal f"ctory 1n~I<l.ed rech"fge~battery pack avall<1ble

FIlEOUEHCY ACCUR"cy OVER RUD SEtlSITIVtTY TVP
YODEL PRICE ""HGE nYPER"ru"E outs • • , •• •

csco S'~9.95 so H, 512 MH, 1 PPM 11"-3S"C l'O to ~ MV
TClIO • 151oSOMV to'~ "'101,

0510 11711.95 SOH,tOOH' Tt"'E BASE 50 '0 HlO "'V to t GHl

~" """ SOH,·t20H, 01 Pf>t.l 2Q".4Q"C 15toSONV
PROPORTIONAl •onoc ...." 10101'120101, to '*f..I OVEN 15luSONV

AC-1Z AC·AOAPTER $8.95 T·I200 BNC-BASE ZI" ANT $8.95 BAC1Z Ut.9S BACS "'''
ClllClE 342 Ofrf RtAOER SERVICECARO
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Number 30 on your F~back n rd

•••........
""(T-,-...".

long as they can be, up to two or
three feet langer than v. the wave
length on the lowest frequency
used. Tie the radials into every
thing. I highly recommend using a
large number of short radials right
around the base of the antenna.
How short is short? 'I,. ot a wave
length will worx, but 110 is better. If
possible, put poultry wire on top of
the ground around tile base ot tile
antenna. The rad ials will work fine
on top of the ground. II they are
buried, don't bury them too deep,
especially jf operating on 10, 15,
and 20 meters.

" The best and simplest vertical
is V. wavelength long and oper
ates on a single band . A V. wave
length vertical cut for 7.1 MHz
would only be 32.96 teet tall. A
telescoping TV mast pole would
work tine for this. Get a cool drink
in a glass bottle to celebrate pur
chasing the TV mast pole and
have the base insulator for tne
vertical. I said that a V. wave verti
cal is the best . l et me state it this
way. It is the best when consider
ing cost , ease of installation, and
feed line matChing . It will work
great, but there are other verticals
that will out perform it.

Figure 2. The 40 meter long wire
antenna.

"The vert ical, when operating
against the proper radial system,
is a low.angle radiator. The trade
off tor good performance at great
distances is poorer performance
at shorter distances. These anten
nas do work, and they work well
lor what they were designed to
do- transmit well at great d is-
tances.

"At our OTH we have an invert
ed l (one of the many forms ot the
vertical) that is * wavelength long
on 1.84 MHz. I have 120 ground
radial s down , 125 te et long ,
grounded to what I call my central
ground hub: five ground rods, 12
feet long, arranged in a square.
I have 150 ground radials that
are 18 feet long and poultry wire
at the base 01 the antenna. I'm
a lso t ied into various ground
sou rces around the OTH. My
vertical rad iates equally good in
all directions.

" I always enJOY hearing trom
people who use ve rticals, and
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power is actually gett ing to the an
tenna without a tuner. It is an illu
minating observation.

"H the antenna system is to be
permanent. it is always good to
have insu lated radial wire . Be
sure to connect these above
ground radials to the antenna
grounding point in an electrically
so un d manner . Th is usually
means soldering . What is me
chanically sound is not always
electrically sound.

Figure , . The 20 meter VEE
beam.

" If something needs to be bott
ed to the antenna base for artacn
ing rad ials, tin the soldering lugs
with solder. The vertical antenna
builder and user must fight any
loss ot 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 mailer if the vertical is
ground-mounted or above-ground
mounted. Tie the radial system in
to eve rythi ng that will give a
ground, such as chain link fences,
arbor wire benches, water pipes,
and steel or copper lines.

" Th e rule for g ro u nd- and
above-ground mounted verticals
is to evenly space the radials as
much as possible in a 360 degree
circle. Also, ground-mounted ver
tica ls shOuld have as many rad ials
as possible. They should be as

0073 Spy Key
by Skip Westrich WBBOWM

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
nicely for covert operations.

One last item, Mr. Bond. The key never needs adjustment.
With those S-amp, 250 VAC contacts, this key should " Never Say
Die."

So there you have it . Good luck with your mission, Mr. Bond.

Low Power Operation

plied by a friend down the block.
Chances are he got it from the
veneer 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 vert ical, try going up. Once
I used a short vert ical mounted to
the side of a chimney on 160 me
ters, and it worked great. Wi th this
method , be sure that a big coppe r
wire is run to the base of the vert i
cal for grounding. Attach it to a
good ground rod . I consider a
ground rod of no less that 12 leet
to be about the minimum length
for above-ground installations. Be
sure to run as many rad ials down
to the ground as possible. They
don't need to be the same length. I
consider 16 to be a minimum num
ber.

" These are not tu ned rad ials,
so the formula to determ ine their
length is this: make them reach
the ground as far away from tile
antenna as possible. The wire to
make the radials really doesn 't
matter. Here comes the bad part.
In all likel ihood, a tuner will have
to be used . I suggest any ORP
operator get (or bui ld) a good low
power tuner. And what about the
power loss in a tuner? How many
hams are using AG8/U or smaller
coa x in a ORP operation? Why not
use a hardhn e or99 13? I can't see
how anyone could be too con
cerned about Ihe 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 tu ner, but try con
necting a power meter to the feed
line at the antenna. Don't place it
immediately afte r the tuner, but at
th e feed po int . See how much

I ..

Mlk.e Bryce WB8VGE
2225 Mayflower NW
Massillon. OH 44646

I start here with a second look at
the vertical antenna. In the past,
I've ment ioned the he-hum
performance of the vert ical anten
na s I have used . larry Jones
WB5KYK sent me a great letter on
the vert ical antenna . Apparently ,
he did n't like my statement that
vertical antennas radiated poorly
in all directions. l arry has over 29
years 01experience in ve rtical an
tennas. Follow Larry's field opera
tor's guide tc vert icals for a good
antenna that radiates a good sig
nal in all direct ions . l arry writes
the following:

"So. you want to put up an an
tenna thai doesn't require a lower .
Enter the vert ical, the stepchild 01
the antenna famity. Or is it? let's
find out what really work s al one's
aTH and nol what works just in
theory.

" First understand that the very
nature of this beast makes it noisy
on receive, so il there is a noise
probtem, be ready to use a differ
ent antenna for recept ion. This is
not much of a probtem with vert i
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 talki ng
about are those that will work. II is
easy to drive a piece of pipe in the
ground, bol t on a commercially
made vert ical. and canco.That is
the kind of vertical that Mike was
talking about. What he didn't say
was that the on ly OTH where
these antennas work worth a
damn are ships at sea and is
lands. If that is tile kind of antenna
project in mind , quit read ing right
here, sell the OTH, and get a copy
of 73 sen! to the newOTH.

" Avoid any vert ical that has
traps in it, especially on ORP.
These things make the vertical ra
diate poorly on more than one
band, while they eat up one watt.
Nothing like having a poor sign al
on more than one band from the
same antenna! Also, avo id using
loading coils at the base of the
antenna. If a coil has to be used ,
make it with big copper (09'6) wire .
Solder the feedline to the tap
point . Don't use some device that
is easy to bolt on 10 the coil, sup-
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Photo A. Alan Pike 's quick change antenna setup. Top row for radios,
bot/om row for antennas.

Photo B. Not much to it. Just some female connectors and a piece of
plywood.

people who are planning vert ical
antenna projects . Feel free to
drop me a line, SASE please."
(Send your comments to Larry
and not to WB8VGE.)

Write to Larry Jones WB5KYK,
at At 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 W8MGF has a so
lution for a multifude of antennas
and rigs . After spending a lot of
time bent over Ihe rigs, fiddl ing
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 an tenna patch
panel consisting of two rows of
female connectors with qu ick
disconnect patch cables. The
panel was made from an old piece
of plywood. The labels came from
the sheet of pressure sensit ive
numbers and letters that come
with video tapes. The top row
goes to rig/tuners. The bottom row
is the termination point for his
d ipoles . Alan says , " It really
speeds up changing anten nas,
and is a lot cheaper than coax
switches."

Talk Field Day , and hear all

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 300n
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 10 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 , I can be reached via
c c rn oueerve 10# 73357 ,222.
Also , via packet from the KA8Z
BSS. Just tell whatever BSS to
forward messages to me via
KA8Z.m

LETTERS
Fox Hunting Revival

In Wayne 's April editorial , he
states that he hopes to get fox
hunting revived in the US. I think
this is a great idea, though fox
hunting is not dead and has al
ready had its own revival.

I can go on a mobile transmitter
hunt at least 10 times a month in
the Los Ang eles area. In San
Diego or Santa Barbara, there are
add itional hunts. These hunts are
on 10, 6, 2, and 220 , Part icipation
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 mobile, while most fox hunt
ing in Europe is On foot , as a physi
cal sport. The requ irement for fox
hunting is cross country running.

Number 33 on your Feedback card

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
hi llside. 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 OF 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 woutd 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'f necessary.

T-hunting , as it is known in our
country, has much to offer ham
radio, T-hunting is a microcosm of

ham radio, combining the cama
rader ie of a meeting or Field Day,
the fun of a contest, public ser
vice, and the safisfaction of home
brewing . Anyone can hunt. We
have blind hams that do so regu
larl y , using an audio a -meter
when turning the beam. T-hunl ing
is 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 I are new to

ham radio . I just upgraded to
Tech in February, and the group
of fell as where I took tne lest
were very supportive and really
pulling for me. They made me
feel great. I'm very lucky 10 have
met such a great bunch of guys,
because had I run into some
" Die Hards." I probably never
would have gotten into amateur
radio.

Earl Dugan , Director of the
Greate r Bridgeporl Amateur
Radio Club , really put me at ease
and encouraged bolh of us, and
still does. He always tells me that
you can never ask a stupid ques-

ucn where radio is concerned.
It's better to ask once or twenty
times, rather than risk irreparable
damage.

Beth , our daughter, who has
some learn ing disability, is getting
the bug through the Handi Ham
Courage Center. They're another
great group .

Millie Blotney KA 1COW
Keene NH

HI to Incarcerated Hams
I am trying to form a new ama

teu r 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
QSO/QSL an incarcerated ham,
please contact:

Jim Cranfo rd 107159
P.C. Unit N5AAN

At . 2 , Box 75
Homer LA 71040
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AM-451

Address Apt _

Name _

City _

State------,-,-,--,,--,-,-=C; Zip====----
A"uC" d,a,y 01ZOMn E,..w on'e. Co,pe,. "on

r- - - - - - - - - - - - - --------- --- - - -
D Yes, send me a FREE Heathkit Catalog.

Send to: Heath Company, Dept .011-704
Benton Harbor, Michigan 49022

For a FREE Hea thkit cata log, send in your
OSL card or mail the cou po n below.

You're In A Separate "Class" With The SB-1400 Transceiver
The world is at your f ingert ips with the NEW

Heath 58-1400 All-Mode Transceiver featuring dua l
V FOs and 20 memory chan nels. With a price tuned
into your budget, the 58-1400 is an assembled
SSB/CW/AM and optional FM transceiver that
delivers WOW of PEP output on all nine HF amateur
bands, with IOOkHz-30MHz general coverage
reception.

The 58 -1400 is the latest addition 10 Heath
Company's full line o f amateur radio equipment 
everything you need to complete your ham shack.

Heath Company also can ics a n extensive line of
othcrclcctron ic products. From computers to
television sets, from test instruments to stereos. every
Hcathkit'" product - kit and assembled - is backed by
40 years of dedicated attention to design , qual ity
and durability.

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



ROOFTOWERS&CLlMBING BELTS..... Calil

TOWER HARDWARE
Guywlre: 3/18EHS I ';" EHS. par 11. 10.1510.16
CCMC.bl. CI.mps: 3116/ 'I 0,3910.49
Turnbuckles: 3/6" E &ElE &J 8.9517.95

'I," E &EiE &J 12,95113.95
Thimbles: 'I." '3/16 & 'I. " c.ble) 0.311
Earth "'nehor: 4 It. SCrew-In 13.95
Preformed " Big Grips": 3/16 'I 2,4&12,99
Guy Insulator,: 500 01502 1.6912.99

PHILLYSTRAN GUY SYSTEMS
HPTG.21001.4OOOi--6700 C.ble ,0 ,3OI.5OJ.70
Cable Enda: 9901l019902LD 8,9!>Il0.95
Sockellasl Poltlng Cmpd 15.95

WIRE &CABLE
BELDEN COAX

9913 low loss.SO.451ft RG·8X(9258) . ... . 0.20
RG·2131U(8267j 0,48 RG·llA1U(8261\ .. 0.41
RG·81U{8237) 0 ,38 RG·58A1U(8259) .. 0.15
RG'81U(8214j, 0 ,40 RG·5ll1V(8241) . •.. 0.18

RG·214J1J(8268) $2.25111.
450 Ohm Ladder line 0.10

F1Q·2131U (Economy cabl. aa good .. any
.t thl. pr1c.j...........................................•..•..•..•0.32/11.

COPPEFlWELD "'NTENNA WIRE
Solid: 12ga. 0.10 14ga. 0J)8

Stranded 14 ga, .....0.10
Plul Wlcs. SelK llon 8.lunl. Inlulltora, Ace:..lorI.1

ROTOR CA8 l E
Stdl6022.2·18l 0.19 Hvy (6018, 2"8) 0.38

cteeee In alock,

AMPltENOL CONNECTOFIS
PL,259: ald/iliverlt.llon , 0.8911 ,2Sll.~

UG·21 B (8261) Type N Ml le 2.95
1's.•ngles. ad.ptors. Jacka, 8NC In atock!

COAX AVALA·' E IN PAECIJI' LEHQTHS WITH
CONNECTOAS ATTACHED.

•• COAXIAL SWITCHES' •

ANDREW HELIAX II CONNECTOFIS
'10" LDF4-5O......... CALL 118" lDF5-5O... ..... CAll

TOWERS

GUYED TOWER SECTIO NS:

2SG ~ Secti ons and
45G , ,...'" All Accessories
550 v , • ••••••• •• '" Call lor current prices.

FOlD·OVER TOWERS:
FK2548 ........... ~"FK454C.. . . . . . . . ~"
FK2558........... v~ FK4554 ""
FK2568............ FK4564 V
Prices 10% higher In western slales.

ROHN
Sall·supportlng: Ratings: HOBX I' 18 fl ,
HBX at 10 It, ex at 6 II.

HBX40. _, 40 FT-1 0 sa FT HDBX4Q., 40 FT·18sa FT
HBX46. ,. 46 FT·10 sa FT HDBX48 ., 48 FT·16sa FT
HBX56 . . . 56 FT·10 sa FT BX64 ... _.64 FT-6 sa FT

Galvanized stael wl1n base and rctcr plate.
Today's be,t buy. Freight addlllonal bul you UVI
wllh our volume shlppe.'. discount!

HY.QAIN
Crank-up, a. ll-supportlng, galnnlzed ateel
tower• . 55 " tOld at 9 It : HO al 16 n ,

HG·37SS CALL FOR PRICES HG·52SS
HG·54H O HG·1OHD

MFJ
KEYERS

ACCESSORIES

e~~• • ~
w i t - "" .- "':'-.

~- . .

c\..oc¥.S

MAGNUS SOLID STATE HF LINEAR AMPS

TEN-TEe

NYE-VIKIN G
MB-V-A

•..... ;

•. " " 0...,....~ .
Modal_ PARAOON

NEW! 'J:JNI Full leettnd HF Tranaca/vef.

OTHER TEN·TEC PRODUCTS:
Model 561 CO!'sair II
Model 425 Tita n LineS! "'mpli ller
MOda l m A 2KW Anl.nn. Tuner
Mode l 2510 Satellite Slelion

VAESU

AMPLIFIERS & TUNERS

'"RFC 2·317

Full line olllltara. power auppll... mobil.
Inl.nn.., Indacc,uorlaa In atock.

Model 989B
Antenna Tuner

SSB ELECTRONIC II MICROWAVE
MODULES TRANSVERTERS. PREAMPS.

II ACCESSORIES. CALLI

FT·757 cxu All Mode Transceiver

ASTRON POWER SUPPUES
Reck moun ' and ~pa a k er models In llIock!

RS-4A $3795 RS·7A .. .. 49.95 RS·12A ... 69.95
1'15·20 88.95 RS·35A .. 135.95 RS·5OA .. 193.95
1'15·201.4 , . 106.95 RS·35M. . 153.95 RS·5D M.. 216.95
VS·20M. ,124.95 VS·35M, .171.95 VS·5DM. . 23295

TH5Mk2S
TH3JrS

'l'AEIU
G4OOI400RC CAU
G600~ ~LL

KR2QOORC ... . • . • . CALL
G54ooB CALL

DAMA
MR 150 PE . • . • . •. . . .. ... .. C...Ll

ROTORS

"Bilin
Trlband" .

Monoblnd....

MOSLEY
CLASSIC 33
PRO-67

TH7DXS
Explore,·,.

TA-33
TA-34

nux
HDA-3Xl CAU-
T2X CAU-
HAM rv CALL
C04Ci CALL
AR.4O CALL

ALliANCe
HO-13.........CAU

~
6BTV $ t34,95 5BTV ., $124.95
G601 8 66.95 G7.144 114.95

G7 220 114.95
Com~ HF Mobile Syelama. CAlLI

204BAS 205B"'S
155 S"'S 105SAS
103 8 ...5

VHF, OSCAR & VERTIC AL AN TENNASf
NEW! High Par/armanca 144 & 432 MHl Antannas,

Call For Prices!

TONNA
ANTENNA SPECIALISTS

ANTENNAS
KLM

The ~A4 S" . The ...4 meeoeer with all
stainless steel ha'dw.re

Add 30 or 40 meters with s"lnlesa herd ware
Tha .....144S"

...31 3511. SI. lnless Kit , .
AT43 Add-on 11.11 .
A3SK &A<lSK SI.lnless Kits ..

...V3&AV5Vertlc.ls .
AP8 '" PR 18 .
4O·2CO z-er. 40 Mlr. Beem ..

MonolMndara For 10, 15, .. 20 In Stockl
611-886 Mtr BOOMER .
A50-5, 50-6 ..
A147.11. "'147-2OT ..
215WB &230WB 15 &30 el 2 Mtr ..
AOP·l Satelille System ..
4218XL &32'9 lor 144·146 MHl ..
22OB, 424B BOOMERS .
larve l"".ntooy 01 Other Ant. nn.. " AccaalOrI.a

BUTTERNUT
HF6V , . , .8Q. l 0 MeIers HF2V , . . .80 8. 40 Mtra
RMKll, Root Mo unl Kil STRlI , . • . . ,Rad ia l Kit
TBR·l 60S. 160 Mtr COil SC·3000 ... Scanner Antenn.

HF58 . ,COmpact Beam

.AIJlMA.MaA.
DX·A.....~.95 OX·OD , . 64.95 DX·KT.... 27.50

NEW! OX·CC ...II band dlpol $79.95
Full line "'Ipha Oall. s*llches Trensl-Irapa!

World CI Anllnn.. lor lt1 e Sotrloul Am.t....'l
KT34A , . , 4·ELMT. KT34XA . . , .. ij-ELMT.

Monoband...: 80·10 Mltersl
HIgh PlH10rmlnCI VHF " UHF Intlnn...

ALiN CO . AMERITRON. AMPSUPPlY. ANTENNA SPECIALISTS· ASTATIC· BENCHER· B & W • CREATE· DAIWA
• KANTRONICS . LARSEN. MFJ • MOSLEY. NYE·VIKING. PALOMAR· SANTEC· SHURE. TONNA. WELZ & MORE

CIRCLE 142 Ol<l RE'DER SERVICE C"RO
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THE RADIO CLUB DE NUEVO LEON, AC

GRANTS THIS~~AL~CIAL AWARD
TO_ %C2 . ~ ~.. nja1za:2
BY COMPLYING THE REQUIRED CONTACT WITH THE fOLLO-

WING STATIONS 4CZ.J3r{7 4CZ,/'&LA:22'?J
IN THE 25 TH ANIVERSARY~EBRATION
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Notes from FN42

And who, you ask, is eee, re
ferred to above as the editor of this
column ? eee is the new Su
pereditor, named /0 honor all of
th is column 's correspondents
who from now on will be known by
us as Hambassadors for their
countr ies . eee is Chauncey
Charles Culhbraith, the name is a
composite of several names of
historic diplomats (real and imag
ined) since only such a Super
Hambassador (in rea/life the en
tire editorial staff) will beable to do
justice to 73 In ternational from
now on. A fist 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 Intern a
t ional 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
coded211hrough 49. When a final
form has been developed, the
numbers can be dropped, and the
"Special Information " lisled sep
arately, alphabetically by country.

OCtober's dates to spice up your
QSOs: t -s-Netionet Day in China,
Cyprus, and Nigeria; 2-Thanks
giving, Germany ( 10th for Can
ada); 3- National Founda tion
Day, South Korea ; 4-lnde
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; to-scotomoue Day, USA

edited by eee
(12th for Larin 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 ts United Nations
Day; 27-3Z's Day, Zaire; 31
Bank Holiday, Ireland.

Roundup

Norfolk Island (Australi a). A
report from Kirsti VK9NL will ap
pear next month (we hope!) and
will be under the Island 's own flag
(standard). Norfolk is the Pine
Tree Is land-th e Aurokar ia ,
which is grown in pots all around
the world . A quick note here, how
ever, to those awaiting aSLs: 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, i n English , " to
provide amateur operators, radio
clubs, and radio regulatory orga
nizations, th roughout the world,
with news (of) Japan that might be
of interest," according to Shczc
Hara JA 1AN , J ARL president.
The first issue was for June, 1988.
Up-to-the-minute news of the am
ateu r satelli te, F-O-1 2, also will be
provided . No subscription infor
mation was given, so wri te JAAL,
14- 2, Sugamo t -chorne, Tishtma
ku, Tokyo 170, Japan. One June
news item given: Station BY7HY
began operating from Yueyang
City in Hunan Province, China, in
May. JARL co ntr ibuted some
equipment and Noboru r akaoa
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. End ing transmissions on
September 18 on 3.5-2400 MHz
(al l m o d es) w ere 8J 2 XP O ,
8J7XPO, and 8J8XPO. 8J4XPO
and 8J5XPO closed down on Au
gust 31, 8J1HAM closed on Au
gu st 28, an d 8JQATC, wh ich
logged 16,561 QS Os with 86
countries in 12 days in April , oper
ated from Niigata for the 9th Asian
Tablelennis Championship.

Korea . HL5AP seems still to be
QRL, but Steve Bozak HL9VX (" I
read your fine magazine au the
time and think n's grea!' '' ) writes
that reciprocal amateur licenses
are on the way. " All the paper
work is in and the wait is on lor 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. Abou t 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
apprecia te more ne ws from
there.- CCC ]

Mexico . The Radio Club de
Nuevo Leon A.C., Arq . Javier de ra
Garza EX2PAG, president, is of
fer ing an International Special
25th Anniversary Award for two-

way contacts , any authorized
band or mode, with any three of
the 45 ACNL members, who will
be using the special prefix 4C2
instead of XE2 for the valid-eon
tact period, July 24, 1988 to July
24, 1989 inclusive. For award and
aSL ca rds, send by regis tered
mail a list of contacts with date,
GM T t ime, f req uency, mode,
RST, with aSL cards, US$5 mon
ey order , self-addressed 9" x 11
1/2 " envelope and lAC, to: Gino
Decanim XE2GDD, PO Box 441,
Monlerrey, N.L. 64000 Mexico.

Togo . Denny 5V7WD writes
" Fro m 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 s-me
ter-Iong homemade wooden tow
er, yagi (with no rotor), TS- 430,
SB-2OO, and straight key. They
are "set up on 80-10 (including
WAAC) 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
co me. Th e ham population in
c ludes Steve 5V7SA and his
younger brother, Aon 5V7RW,
and a nu mber of transients. " I
handle the bureau cards for these
hard-to-find folk." He says 40 and
80 have had good openings into

Continued OIl pag" 90
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The 73 International
Universal Permit Application

The touowlnq-named radio amateur respecfully requests the permission of the government 01 ""_ _ ,--__,--,--_--,_
to operate amateur rad io equipment in the country. II permission is granted, I, the undersigned, agree 10 operate in accordance with the rules,
regulations and conditions established by the permlt.lssulng government, by the terms and conditions of the bilatersl agreement (If any)
between the permit.lssulng country and my country, rules of the (ITU) Geneva Radio Regulations governing radio operations, and the rules
and regula tions of my country. Furthermore, I certi fy that the following Information is true and accurate.

Full signature: _ Oale: _

PERSONAL INFORMATION

6. Place/Date of Birth _

2. Given Name(s) _

Naturalized? _by Birth1 _4. Citizen? _

1. Family Namets) _

3. Country of Residence' _

5. Nationality _

7. Home Address _

8 . Personal description (If not included on passport or other ofllcallD attached here-Color hair, eyes, weight, height): _

9. Attac h photocopies of passport pages showing name, number, and other selected data. (II passport not required for entry, attach

photocopies of Birt h Cert ificate and offical lD showing picture-such as Drivers License.)

10. Occupation (profession and place 01employm ent) _

AMATEUR RADIO INFORMATION

11. Callsign _ 12. Operation license number (II any) and class _

13. Expirat ion date {If none gi ven attach notorized ce rt if icate that license is validl _

14, Attach photocopy of license (If Morse speed not shown, indicate here) _

INFORMATION ABOUT PLANNEO VISIT

16. Departure/permit end date _15, Arrival/permit to be effec t ive date _

17. Address(es) in permit Country _

18 , Location(s) of cpereucms) _

19. Description of equ ipment (brands, models, XMTR, RCVR, XCVR, power amps, antenna(s), power, bands, and types of emissions

20 . Point and manner of entry 01 operator and equipment Into Country _

SO.SPECIAL INFORMATION fOR THIS ~ERMII: ISSU ING COUNTRY (If any)

51. _

52. _

53 . -------

54 . _

Here is the firs t revision otthe Universal form, 10188, based on input from PY1APS, OK3CMZ, SV1IW,4X11 MK,12MQP, JARL, XE1MKT,ZL2VR,
CT4UE, SM0COP, BV2AJ2B, and others. Most Countries seem to want the above information; some items have been omitted as rarely required.
" Special Informa tion " wanted will be fisted efsewhere,

The next steps: (1) Comments on this from anybody, anywhere; (2) unofficial approval (with added changes?) from~ on behalf ofyovrCountry:
(3) any special information required by your Country which is not listed either on this page or on the "Special Info" list elsewhere in 73Interna/ional.

The next revision will be published in about six months-please send us your conutouuons lJS1!ti- 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 repea ted with the next revision of the form, on
a separate sheet (oron the back of the form). Meanwhile, remember that you can get forms specifically for Japan by sending us an SASE (SASE with
21RCs 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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JAPANESE (JARL) BAND PLAN
50 MHz '0.4 GHz

(To be effective January 1, 1989)
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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 OX contest in 1985, using
5B25MF, and operated as P36P in
the 1986 COOX contest and as
ZC40X in the caox 1987 contest
(with ZC4AP, 5B4SA and 424DX).
This year he was H22H in the CO
WPX contest, with 5B4SA and
5B4LP.

Spyros has the OXCC, WAZ,
WPX, and got the third 5BDXCC
in Cyprus. His station consists of
an FT102, FL2100Z, a TH3MKIII
tribander, dipoles for 40 and 80
and an inverted-V dipole lor 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 aSL cards lirst!
[S84JE reports that all Cyprus
beacons (SB4CY) of CARS are in
very good working order (28 MHz,
50 and 70) and are much appreci
ated by foreign ama teurs .

-CCCI EIl

CYPRUS

Aris Kaponides SB4JE
POBox 1723
Limassol
Cyprus

Although Cyprus has a large
number of radio amateur licenses
compared to its population (550
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, I
had a sron interview with him at
tne CARS annual meeting , and
learned that he started at age 12,
in 1980, as a pupil 01 the English
SChool in Nicosia. He operated
from the school club station ,
5B4ES, and gol his own license
in 1982,

Ama teur Prefix-Country .Zone
List . Write him al 62 Belmore Rd.,
Norwich , NR7 OPU, England .)

by Geoff Wans, Editor 01 the OX
News Sheet , Omsk is in Oblast
146. The 13-page guide lists and
locales on outline maps all 184
c btasts comprehensively and
gives contest information. (It can
be obtained lor 1 U.K. pound, or
by airmail lor US$3 or 6 lRCs-no
loreign checks-the same price
as lor his t t -paqe DXCC Coun
tries Guide or the 15-page Radio

Spyros SB4MF in his shack.

•

,

••

the States around 0600 local time,
and me West Coast is good then
on 20 meters. Wishes he could gel
into computer RnY, and invites
" anyone wanting to get rid 01 a
setup (to) throw it this way!" He'll
be N4EXB next.

USSR. Last month we gave
UA9MA ' s Ob last number as
168. According to The " OXNS"
U.S.S.R. Db/ast Guide published

Continued from page 87-

Discriminati on?

Never Say Die
Continued from page 6

Alianta was hot in JUly. Hoo,
boy it was hOI. Big surprise, I won
der if this is the best time lor a
hamtest here? On Sunday, after
the hamlest lizzled out. Sherry
and I headed lor the Allanta Zoo. I
understand they 're working on
gelling Atlanta Underground go
ing again. That used to be fun a
few years ago-then teenage
gangs ruined it.

they realize that the Japanese
outnumber the American hams
aboul live to one, but they sure
realize how few Black hams there
are in the world- including all 01
Alrica.

I realize that the long term
preservation 01 our hams bands is
not high on your list 01 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

Are hams going to wail for some if you turn him away.
affirmative action legislation be- Our ham bands have been
lore we make an effort 10 attract saved at the Geneva ITU confer-
minority groups? ences twice now through flukes_

How many Chinese, Indian, With one-country, one-vole, the
Black, Hispanic and so on hams third world can easily upset our
have you run into on the air? How applecart. It' s only through their
many at namtestsv Iget to a zillion lack of cooperation among them-
namfests and I'll tell you, they are selves that we have our bands
lew and lar between . right now.

For that matter. even in Africa , Gett ing back to Atlanta-l want
about 99% of the hams I've met or to see every able-bodied southern
worked have been White. This is ham there next year. The South
one 01the reasons amateur radio shall rise again-and go to Atlanta.
has had so little sUPJXIrt from the If you actually did go this year
African countries. They see ama- and have any ideas on ways (0

teur radio as a White man's hobby make the nemtest more fun , drop
and the ham bands as bill iOns of me a line. They had some fine
dollars of radio spectrum reserved talks-a big flea market--darned
for this hny While elite 10 use pure- lew commercial exhibitors-an
Iy as a playground . I don't think amazing bunch of computers and
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software- must have been at
least 30% of the show. I think
they'll l ind a better location than
the Omni Center next year.

The May FCC Figu res

When I warned that they would
be down compared to 1987, 1got
flack as a doom and gloomer
and wrong. Sure. Heck , wey're
only down 56%- no big deal .

W5YI published the FCC fig
ures for me test three vears-aco
bad il 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 by21%.June-May 19861
87was26,500,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 . If February we
were only down 14%. In March
the Novice Enhancement seemed
to bring 'em out ct me 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%.

II you can see any signs that any
approach to gelling more hams is
working , please advise. I don't
see any indication that Novice
Enhancement is making any long

term changes. I don't see any sign
that ham clubs are changing Iheir
pattern of ignoring the problem. I
don't see any rush from me zil
lions of Archie comic books the
League has distributed. What I
see is a growth 01 1.5% per year
lor the last three years- and the
possibility that this may be corn
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 lis t, even that small growth
may be illusory .

In the years alter 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
hams to 437,000 in 25 years
comes out 10 an average growth of
1.5% per year-right where we've
been for the last Ihree years. At
that rate we'll catch up 10 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 llop. Now we
know how NOT to do it.

So let's stop with the polyanna
baloney and get serious about
getting amateur radio growinglll
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• BUTTERNUT ELECTRONICS CO,

I. ~ 405 Ent Market, lockhart, TX78644

• Unique design reduce
but nol performance.

• No lony Haps; l ull
element radiates on
all bands.

• Turns with TV
tote r

e 19Ibs .

The HFSB
A Compac

for 20·1
Opera leAs A

BENEFITS FOR YOU
QST, aSL Bureau, Awards, Low Cost Insurance. Operating Aids,

Government Liaison and More-Much More!

MEMBERSHIP APPLICATION
Name
Street
City

"=" Expires _

ii- - - - - - - - - Bank. No. Expires _
The AmMcan Radio Relay League

225 Main St Newington. CT. 06111

$ 25 in U S S33 elsewhel"e (U.S Iunds) licensed amateurs. 01 age 65 or OYe' . uPO!1 subm,",tlg
prool 0 1 age. may requesl Itle specrat dues rate 01$20 m the U.S $28 elsewtlele. m US lunds)
Persons age 17 and younger may qua illy for special rates. wn te tor applicatIon.

For postal purposes, !Il l y percent of dues is auccatec to OST, the balance for membership,

-----------------------------------
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It's a lesson you learn very early in 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.

Brings you the
Breakthrough!

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. ama teur magazines,
have reviewed the PK-232 and found
it to be a good val ue 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 fri ends, or call the
local amateur radio sto re. We ' re con
fident the PK-232 reputation will con
vince you that it's time 10 orde r your
very own PK-232.

Cal l 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

•

-

•
•

-

Facsimile Screen Display

Whi le you can use most modem or
communications programs with the
PK-232. AEA has two very special
packages avai lable exclusive ly for the
PK-232....PC Pam" with Fax for
IBM PC and compatible computers,
and Com Pakran with Fax for the
Commodore 64 and 128.

Each package includes a terminal
program with spl it screen display,
Q50 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.

2 Software Support

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 rad io
ports for both VIIF and HE and a no
compromise YHF/HF/CW inte rnal
modem with an eight pole bandpass
filter followed by a limiter dis
criminator with automatic thresho ld
control.

The interna l decoding program
(SIAMtm) feat ure can even identify
different types of signals for you, in
cluding some simple types of RlTY
encryption. The only software your
computer needs is a terminal program.

PC Pakratt Packet TX/RX Display

1 Versatility

CIRCU 6$ OfrI IlUDER SER VICE CARD
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"Give

2356 Walsh Ave nl'e, Sanla Clar a, Califo rnia 95051 (408) 727·3330

And most Importa nt. you r repeater will have a
you better. YOll11L"IlL"Tl hear It in Its vorcct

Something for everyone. A real party animal!

aee

TIle new RC-96 controller fur your repeater will make lis day. And you rs.

For you, remote programming will let you eas ily make changes to your repeater from
anywhere without a trip to the hill. Change codes . a u tod lal numbt,rs. ID messages and
more. wlth reliable s torage In E2PRO M me mory.

You r users wlll love the outs tanding patch a nd autod ialer . with room for 200 phone
n umbers. The talktng S- mcter wtll lei them check thei r signa l s trcngth into the repeater.
Plus s upport for pocket pagers. lin kin g to other repeaters. and a bulleti n board.

Your lechntca l crew will a pp-cctete the butlt-m keypad a nd Ind tcators . And the case of
hooku p throul(h s hielded DIN ca bles . With pots and DIP switches ~slly accessible at the
rea r or the u nit. They'll be Impressed by the gas dlschar.'lC tube across the phone nne a nd
tra nsient s upn- ssors on each [/ 0 s lJ:nal to keep 1lol:htning from ta king you r sys tem
duwn.
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ERRATA

September Cover
Credit

We give our very special belated
thanks to Mr. Ken Nelson ofOakham,
Massachusetts for allowing us to
photograph his tower.

Digital Voice
Compression
June '88

Refer to page 52. The decimal points
between numbers w ithout spaces should
be traction bars. In the first column , para
graph 3, it should read 1nooo; in para
graph 6, 1130-1 /50 , 117000, 7000/50,
and again 1130-1/50. In the second
column, paragraph 1, it should be " 1/30
of a second. "

Briefly Speaking
RS-232-June '88

Refer to page 40 . Table 1 had two
columns labeled " From DeE" and " To
OlE." The second column should have
been " From OlE."

The Pee Wee Thirty
Transceiver
September '88

Refe r to page 33. The image of the
circuit board, i .e. fol io traces (shown in
the lower leh hand corner), is reversed.
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Corrections

Simple Oscillator
Circuit-June '88

Refer 10 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 wavefo rm . An oscilloscope is re
quired.

Contest results
August '88

Sincere apologies to N40KX who was
incorrectly lisred as N41KX in the results
of the 1987 160 meter SSB contest.
These results were published in the Au·
gust 1988 issue on page 74.

Digicom > 64
August '88

ReIer to page 22. IC2b , pin 4 , in Figure
1 should NOT be connected to pins 6
and 7 . Pin 4 is connected 10 the - 5V
supply and C12 only. Pin 6 is connected
directly to pin 7.

Note also the author's new address :

Uarr~' 1\. Kutner , :\-1. D. W2VI'
614-U Palmer Lane
Yardley, PA 191167

aTH DX Japan
September '88

ReIer to page 89 . The number of hams
in Japan, the ratio of hams to Japanese
residents, and the per-resroents com
parison with hams in the United States
were stated incorrect ly .

There are 1,608 ,1 28 amateur licenses
in Japan , according to the Japanese
Amateur Radio l eague. That 's equiva
lent of one ham lor every 75 Japanese
residents, more than seven l imes Ihe
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 Gal/book. However, that
f igure incl udes only those Japanese
hams whose calls are reported to th e
Gal/book . B ased on that figu re , ou r
article mistakenly staled thai one oul of
every 3 ,674 Japanese residents is a
ham, and incorrectly noted that ratio as
about one-seventh of the rat io of the
United Slates.

Comimu J fr"'" j)aKf'J J

program. and called up Gerry's ne.... digital
picture . There it was, a PSTV image of an
anracuvc young lady with the message
"FROM ""B8RNY" hanging just below her
chin . For the second time that evening , I
leaped straight up from the chair and let out a
hollar.

My wife hanged on the l100r upstairs .
" A re you all right down there?" she wanted
to know . "Belter than that ." I shouted .
" Take a look at this;" In her own special
way. she stud ied the picture on the screen.
" N ice." she mumbled and headed bad
upstairs. Translating that from XYL j argon
to ham lingo. she walt as impressed as
I was.

W ith the error-free capability of packet ra
dio. Packet Scan Television pictures like this
can be transmitted over long distances {l iter
ally worldwide when hand co nditions per
mit) . Thc only requ irements arc that both
users have the appropriate software to create
and display the imagc!>, and that the pictures
be prepared in advanc'C.

Improvement I deas

That last problem could be taken care of
nicely w ith a soft ware modification . ....rincn
especially to send the digitized information
directly to the packet Tr-oC as it becomes
available , or on command. This would rc
quirc a second port on the computer, however
(one for thc digitizer and one for thc TNC ).
The C-64 contai ns additional ports fo r the
cassette drive and joyst ick. one of which
could be used to drive me TNC.

W ith higher packet baud rates. such a!> may
be used on UHF frequencies. it would also be
possible 10 speed up the transfer so (hat each
picture cou ld be transmitted as soon as it is
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 .....-hich I have had a TNC ,
packet rad io has provided me with many
pleasures , including rag-c hewing, tra ffic
handling for the National Traffic System.
computer program transfers , and now
" Packet Scan Television . " This tere« appli
cat ion of packet radio may be slow and taLc a
bit of planning . but it sure works .....ell 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 ha nds . If you arc intrigued by
this new Illude, give it a try . I f you have some
creative experiments in mind and arc looking
for a w il l ing part ner . get in touch with me via
the W A ROOH PBBS in Livonia, Michigan.
1\1y mental buffer is open to your suggcs 
ttons . m

Footnotes:

' Kinney Soft wa re. 974 H od sdon
Road. Pownal . M ainc ~069

"versions of the circuit and soft ware
arc available for other computers also.
Consult Kinney Software fo r details .

' Print Shop, written by Broderhund
Software and copyw riucn by Pixellitc
Software. is readily avai lable at rnosr
computer stores or mail order houses.



$59.95
each

also generate c ress and decode
1\\.'0-Tone Sequential. Its miniature
size of 2.0" x 1.25/1 x.4" is no minor

fact either, as itsa flawless companion
for our PE-IOOO Paging Encoder. We

ensure one-day deli very an d our one
year standard warranty. 'DiP the rich vein of

Communications Specialists and unearth the
SO-IOOO or other fine gems.

Communications Specialists' latest
excavation brings to light ye t another
dynamite discovery- our new dip switch pro
grammable SO-IOOO. No need to tunnel your way
through Tho-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 IOOO-call paging system with
+ .2Hz crystal accuracy. The EEPROM on
board memorycan 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 SO-IOOO can

..
J6I!IWe'!f.~l~~!!£!ft,~"~tP!'AJLfIo~' INC.

l ocal (714)998-3021 • FAX (714) 974-3420'iffEntire U5.A. 1-800-854-0547 CIRCU: 10 Of<! READER Sf:AVICE CARD



KENWOOD VAESU

New Hampshire
New Siore Location

FTI26RTS140IC 781

o
ICOM

Super Fall Values

PACKAGE
DEALS

Virginia ICOM Day
Salurday, November 12

SELECT THE
TOWER, ROTOR

AND
TOWER

ACCESSORIES
GET THE
ANTENNA

FREE

SAVE UPTO
$900

SEE THE HY-GAINtAD FOR
DETAILS. CAll FOR OUR
LOW QUOTES. SOME
RESTRICTIONS APPLY.

t s",Ylng bIoMd on liy-Galn auggealed
W.t price. Special good lor O<den p1aeed
from 1 September' ll88 to 31 OCtober
llN3ll. Free Shipping on nem. ahlpped
elrKly "om Hy-a.ln.

MFJ
1278 TNC PACKAGE DEAL

$239.95
NOW WITH AUlOR

includes
1284 Starter Package
UPS Brown Shipping

Ir41Kantronics
KAY PACKAGE DEAL

$336.95

includes
KAM Terminal Unit

Kanterm PC
UPS Brown Shipping

PACKAGE DEAL

$5995.95

includes
ICOM 781 HF Transceiver

UPS Brown Shipping
Your Choice of a
SM10 Desk Mlc

0'
SP20 Deluxe Speaker

NEW PRODUCTS
Call for Quotes

IC32AT Dual Band Handheld
IC2GAT 2m, TWan Handheld
IC4GAT 440MHz Handheld
IC3210 Dual Band Mobile

IC228AIH 2m Mobile 25/45W

"conceptl
CALL FOR DISCOUNTS

Model Band In..Qu1 Ust
2-23 2m 2-30 $112
2-217 2m 2-170 299
2-117 2m 10--170 299
2-417 2m 45-170 299
3-22 220 2-20 112
3-221 220 2-110 299

NEW 440 AMPS
REPEATER CONTROLLER

" Unarco-Rohn
BEAT THE WINTER

CALL FOR OUR
PACKAGE DEALS

25G, 45G and BX Towers
Buy the Antenna and Rotor and

save

PACKAGE DEAL

$929.95

includes
15140 HF Transceiver

Astron RS20A Power Supply
UPS Brown Shipping

EGE One Year Extended
Warranty

TS440AT

PACKAGE DEAL

$1379.95

includes
TS440AT HF Transceiver

Meso Desk Mic
Astron RS20A Power Supply

UPS Brown Shipping
EGE One Year Extended

Warranty

11i1r
TEN-TEe

PARAGON
PACKAGE DEAL

$2245.00
includes

585 Paragon
NEW 961 Power Supply

705 Desk Mic
UPS Brown Shipping

OSCAR SPECIAL

$1079.95

includes
FT726R 2m Transceiver

MH 1B8 Hand Mic
430 UHF Module

SU72G Duplex Unit
UPS Brown Shipping

FTI36R
$1749.95

includes
FT736R Transceiver

220MHz Modulo
MH1B8 Hand Mic

UPS Brown Shipping

A3 10·15-2Om beam..... $248.95
A4S 4 Elemenl HF beam 339.95
AP8 1o-BOm vertical 142.95
ARX2B 2m Ringo 40.95
R4 Vertical 4 Band Call

FOR OSCAR
AOP1 Oscar Pack 159.95
416TB 16 ele 435MHz .. 66.50
A14410T 10 ole 144MHz 55.95
A14420T 20 ale 144MHz 80.50
A14TMB Stacking Kil ..... 27.95

CLOSEOUT
ALR72T

440 MHz MOBILE
$269.95

Orders & Quotes Toll Free 800-444-4799
PrleM ......bjKt to chlnge without nollce or obllflllllon

,...

ege .~
New Fa1l1988 Buyers

Guide/Catalog
Available-Send $1

EGE VIRGINIA
14803 Build America Drive, Bldg B
Woodbridge, Virginia 22191
Information: (703) 643·1063
Service Dept: (703) 494-8750
Fax : (703) 494-3679

Store Hours: M - F 10-6; Sat: 10-4
Order Hours: M· F 9-7; Sat: 10--4

EGE NEW ENGLAND [3C m
224 N. BroaetNay VJS4"" c.d

Salem, New Hamshire 03079 _
New England (NH Included) o",A_dlte.t_:
Toll Free: 800-444-0047 Laoorroe Dlslr1Worl
Info & Service: (603) 898-3750 DavIa & JiKlkaon Road

P.O. BOll 293
l.acontle, Louiliana 70445

Store Hours: MTuWF: 10-5 Phone: (50() 882·5355
Th: 12-8; Sat: 10--4

,

CIRCLE 133 ON REAOER SERVICE CO\RO



Yaesu's FT-736R.
Becauseyuneverknow

whoslisteni .

Why just dream of talking
beyond earth?

With Yaesu's new FT-736R
VHF/UHF base station, you
can discover some of the best
DX happening in ham radio.
Via moonbounce.'Iropo,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-736R
comes factory-equipped for
SSB, ('},Vand FMoperation on
2 meters and 70 em (430-450
MHz!), with twoadditional slots
for optional 50-MHz, 220-MHz,
or 1.2-GHz modules.

Crossband full duplex capa
bility is built into every FT-736R
for satellite work. And the satel-

lite tracking function (normal
and reverse modes) keeps you
on target through a transponder.

The FT-736R delivers 25
watts RF output on 2meters,
220 MHz,and 70 em. And 10
watts on 6 meters and 1.2GHz.
Store frequency, mode, PL
frequency, and repeater shift
in each of the 100 memories.

For serious VHF/UHF work,
use the RF speech processor.
IFshift. IF notch filter. CWand
FM wide/narrow IF filters.
VOX. Noise blanker. Three
position AGCselection. Preamp
switch for activating your

tower-mount preamplifier. Even
an offset display for measuring
observed Doppler shift on
DX links.

And to customdesign your
FT-736R station, choose from
these popular optionalaccesso
ries: Iambic keyer module.
FTS-8 cress encode/decode
unit. FVS-I voice synthesizer.
FMP-I AQS digi tal message
display unit.I.2-GHzxrv mod
ule. MD-1B8desk microphone.
E-736 DCcable.And CAT
(ComputerAided Transceiver)
systemsoftware.

Discover the FT-736R at
yourYaesu dealer today. But
fi rst make plenty of roomfor
exotic QSLcards. Because
you never know who's listening.

• • •• •

\&eIU USA 17210 Edwards Road,Cerritos, CA 90701 (213) 404 -2700. RepairService: (213) 404·4S84. Parts:(213) 404·4847

Pms and speei!imiOIlS $UQject to chanr ;oithoul~. PLis I~stem1~mark ~ 'lolOrola IJI("" fT-<:l6R !Jlotoll "'ith 22Q- !ol Hz optioni~~.

_____________..;""';;;;;CLl:I•• OH~......."__""""'_ _...... ...l



KENWOOD U.S.A. CORPORATION
220' E,Dominguez St.. l ong Beach, CA90810
Po. Box 2274 5, Long Beach. CA 90801-5745

!
I
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i
•COmplete ~e<VICl!ma"",,,ISll''!! ,1va,l.1b1e lot an Kenwood

Itansee-vetsand mOSI accesscees. Spe(:lt'cal!O"~.Iea 'ure s.
andpricesalesubject roellarljte w I!haUl noIree Of OOn§dr'0n

• M. CH/VFO CH sub-dial. 10 kHz step
tuning for quick QSY at VFO mode, and
UP/DOVIIN memory channel for easy
operation.

• Selectable full (aSK) or semi
break-in CWo

.31 memory channels. Store fre
quency, mcoe and CW widemarrow
selection. Split frequencies may be
stored in 10 channels for repeater
operation.

• RF power output control.
• AMTOR/PACKET compatible!
• Built-In VOX circuit.
• MC-43S UP/DOWN mic. included.
Optional Accessories :
• AT-130 compact antenna tuner . AT·2S0 auto-
mate antenna tuner . HS·S/HS-6/HS·7 neeo- ,
onones « tF-232C/IF·10C corncoteemtertace I
• MA-S/VP-' HF mobile antenna (5 band s)
• MB-430 mobi le oracket e MC·43S extra I
UP/DOWN hand rmc. eMC-55 (8,pln) goose neck
mobile mIC. · MC-60A/MC-80/MC-85 disk rmcs I
• PG-2S extra DC cable . PS-4 30 DCJWer supply
• SP' 40 / SP-50 B mobile soeakers « SP-430 t
external speaker • SW-,OOA/SW-200 A/ SW-2000
SWRlpower meters . Tl · 92 2A 2 kWPEP linear
ampillier (not tor CWOSK) • TU ·a crcss tone urut
• YG-455C·1 500 Hz deluxe cwnner. YK-455C-1
New 500 Hz CW filte r,

KENWOOD .

• New Feature! Programmable band
marker. Usefu l for slaying within the
limits of your ham license. For con
testers, program in the suggested
frequencies to prevent QRM to non
part icipants.

• Famous Kenwood interference
reducing circuits. IF shift,dual noise
blankets. RIT. RF attenuator selectable
AGC,and FM squelch.

TS-68~OS:;----=::::======~
All-mode multi·bander
• 6m (50-54 MHz) 10W output plus all HF

AlTI<Ileur bands (100 W output).
• Extended 6m recewer treQuency range 45 MHz

to 60 MHz. scece.cceeoreeo trom 50 to 54 MHz
• Same functlQns 01 the rS-140S except octcoer

VOX (VOX'4 reooreo lor VOX coeratoru
• Preamplifier lor 6 and 10 meter band,
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