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1C-3200A
140-15OMHz and_""'ttl

First in Communicotions

o
ICOM

Options.
Options include the UT·28 dig

ita! coded squelch, SP· IO speaker,
HS·I5!HS·[5SB boom mic and PTT
switchbox and PS·45 AC power
supply.

ICOM Mobiles.
Don't be lost wi thout them.

Find them at your local rCOM
dealer.

IC·38A
22O-225MHz

IC·28A .nd IC·28M
Rx138-174MHz
Tx 1401 -150MHz

"I feel.ny company willing to build radio.
" lul'Yivable II my 1C-28A deserves my
ham radio dollars. •0"

-...- ...-Mer hi$1ruCI< aod K:-28A ..e washed awav In I
na.st11ood. !he radio 5lIlI tuncIJor>IId b"lessIy.

Whether you' re trying to find
your way to an unfamiliar location
or need assistance in an emergency.
ICOM mobiles help you fi nd your
way. rCOM's dependable mobiles
steer you to a fnendly voice or a
helping hand.

Most Popular Mobiles.
ICOM's popular mobiles

include the 2-meter IC-28 A and
[C·28H, 220MHz [C·38A,
440MHz [ C·48A and z-meter/
70cm dual band [C-3200A.

21 Memories.
Store frequency, offset and

tone, with an offset check button
on the front panel. The IC·3200A
features 10 fully tunable memories.

Packet Perfect.
The IC·28/38/48 series includes

a high speed microprocessor and
switching circuit for superb packet
ing!

Top Features.
• Band and Memory Scanning
• Compact Size
• All Suba udible Tones Built-In
• Backlit LCD Readout with

Dimmer
• DTMF Mic Included



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

• Initiate phone calls from your HT or mobile
• Receive incoming phone calls

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

speaker phone as a control head.

DIAL ACCESS REMOTE/INTERCQt.lNECT

•. . .-.-.
IlT.,¥ C l»o CON D~

Pr ivat e Patch TIl e-.
~W(l\

OMNI ELECTRONICS
Laredo TX

PACE ENGINEERING
Tucson AZ

THE HAM STATION
Evansville IN

WESTCOM
San Marcos CA

CANADA:
CARTEL ELECTRONIC
DISTRIBUTORS

Surrey B.C.
COM·WEST RADIO SYSTEMS, LTD.

Vancouver B.C.

ClIlCI.I 12 OM Il£ADl:II SERVlCl C4JKl

OPTIONS
Vz second electronic voice delay
FCC registered coupler
CW JDchip

CONNECT SYSTEMS INC.
23731 Madison 51.
Torrance CA 90505

Phone: (213) 373-6803

• Conne cts to MIC and ext.
speaker jack on any radio. Or
connect internally if desired.

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

• Can be op erat ed s i m p l ex,
through a repeater from a base
station or connected directly to
a repeater for semi-duplex opera
t ion.

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

HENRY RADIO
Los AllQfIleS CA

INTERNATION AL RADIO SYSTEMS
MIami FL

JUNS ELECTRONICS
Culver en, CA

MADISON ELECTRONICS SUPPLY
Houston TX

MIAMI RADIO CENTER CORP.
MIami FL

MIKES ELECTRONICS
Fl. Laude rdale, Miam i FL

N, a DISTRIBUTING CORP.
MIami FL

= NEW FEATURE

~ * /# or multi-digit connectrdiscorr
nect

".. Fully regenerated tone dialing

• Pulse dial ing
• Toll protection
• Secret toll override code
• Busy signal disconnect
".. Dialtone disconnect
• CW identification
• Activity timer
• Timeout timer
".. Telephone initiated control
".. Regenerated DTMF selective calling

• Ringout 1.
".. Ringout or Auto Answer on 1-8 rings 2.
• Busy channel ringout inhibit 3.
".. Status messages
".. Internally squelched audio
• MOV lightning protection
".. Front panel status led's
".. Separate CW 10 level control

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

AMATEUR ELECTRONIC SUPPLY
Mil"'aullee WI, Wicll li t1e OH.
Orlando FL, Clearwater FL,
l..a$ Vegcu NV

BARRY ELECTRON ICS CORP.
N_ YorI< NY

EGE, 11'1(:.
Woodbl"idlil8 VA

ERICKSON COMMUNICATIONS
Chi<:ago IL

HAM RADIO OUTLET
Anaheim CA, Burlingame CA
Oall iand CA, Phoen ix AZ
San Diego CA Van NlI'fl CA,
Allanta GA

The new telephone ini tiated control ",..
capabilit ies are awesome. Imagine
having full use and full con trol of
your base stat ion radio operating
straight simplex or through any re
peater from any telephone! From
your desk at the otfice, from a pay
phone. trom a hotel room, etc. You
can even change the operat ing
channel from the touchpad !

Our digital VOX processor fl ips 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 automat ically disconnect Pri
vate Patch IV if you forget to send #
(to remote ly disconnect) before
hanging up. This powerful feature
will prevent embarassing lock-ups.

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

To get the complete story on the
powerfu l new Private Patch IV con
tact your dealer or CSt to receive
your free four page brochure.

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



24.95

T ired of paying higher and higher prices for
V.H.F. magnetic moun! an ten nas? Hustler has
the solu tion . Two new series of antennas at
supris ingly affo rd ab le prices. Built with the
same quattrv and performance you expect
from a Hustler product. Designed to o ffer you
years of trouble-free operation . Priced to
save you money.

RX SERIES (pictured ly in~ down)

• 3.4 db gain I 5 /8 W2\"e
• 100 wan rating
• 15 foot coax

PL·259 con necto r installed
• Magnetic m ount holds to 7 5 mph

Model RX·2 , 2 meter black and chrome
Model RX-220 , 220 MHz, b lack & chrome

~todd RX·2
(A lso A\'aibhle in Hlack)

.'\.l od ei FX·2
(A lso A,·aIlable in Black )

29.95 ~.

Also Available In Black
Model FX-2B, 2 Meter
Model FX-220B, 220 MHz .. .

FX SERIES [pictured mounted)

• 3.4 db gain I 5 /8 W:l\'C

• 200 wan rating
• 15 foot coax

PL· 259 con nector installed
• Magneti c mount holds [ 0

100 mph

Model FX-2 - 2 Meter, black & ch rome

Model FX-220 - 220 MHz, black and ch rome

19.95
Also Availa b le in Black
Model RX-2 B, 2 meter
Modd RX-2 20n, 220 MHz . . . , .... 24.95 ea.

OnC' NeW[fOnks Place
Mineral WC'lIs, TC'Jta!i 76067

(8 17) 3 ZS-t3 86
ClRCt.E H. ON IIUDEII SEIlVIC£ CAIIO



CIRCLE 24 ON READER SERVICE CARD

800-647·1800

FOR YOUR NEAREST DEALER
or to order call toll free
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baud . You can copy ncr only amateur
RTTY bul a lso press. wealher and alher
exctUng eroJflc.

A high performance modem lets you
copy both mark and space for greatly
Improved copy under adverse conditions.
It even tracks slightly drifting signals.

You can transmit both narrow and
wide shifts. T he wide shift Is a standard
850 Hz shift w ith mark/space lanes of
212512975 Hz. This lets you operate
MARS and slandard VHF FM RTTY.

You get both the American Western
Union and the interna tional CCITT
c haracter sets . Autostart for unattended
reception and selectable "Diddle".

A receive NormallReverse software
switch eliminates retuning and Unsh ift·
On-Space red uces e rrors under poor
receiv ing con d itions.

ASCII
You ca n transmit and receive 7 bit

ASCII using the same shifts and speeds
as in the RTTY mode and using the same
high performance modem. You also gee
Autostart and selectable "Diddle" .

CW
You get a Super Morse Keyboard mode

that lets you send perfect CW effortlessly
from 5to 99 WPM . including all prostgns
.. it's tailo r-made for traffic h a ndlers.

A huge type ahead buffer lets you send
smooth CW even If you " h u n t and peck"

You can store entire QSOs In the
message memories. If you wanted to!
You ca n link and re pea t any m essages for
automatic CQs and beaconing. Memories
al so work In RTTY and ASCII modes .

A lone Modulated CW mode turns
your VHF I'M rig Into a c wrrcnsceuer for
a n ew fun mode. It'a perfect for
transm ittin g code practice over VHF FM.

An AFSK CW mode lets you ID In CW.
The CW receive mode lets you copy

from 1 to 99 WPM. Even with sloppy fis ts
you'I l be surprtsed at the copy you'Il get
with Its powerful buill-in software .

You also get a random code generator
thar'H help yo u copyCW fa ster.

Weather FAX
You'll bef asctna led as you walch

WEFAX Sig n a ls blossom In!ofull

-•
..I ....n-..aot DAtA COfoI1lIOl.UR

II ' . __1m
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MFJ multi-mode
data controller

•

Ama teur radio's n ewest multi-mode
da ta controller -- the MFJ ·1278 -- lets you
Join the fun on Packet. RTTY. ASCII.
CWo Wea ther FAX . SSTV a n d gives you a
fu ll featured Con tes t Memory Keyer
mode ... you get 7 modes ... for an
affordable $ 249 .9 5 .

Plus you get h igh performa nce HFNHFI
CW m odems . software selectable dual
radio (KIrt s . precision tuning indicator.
32K RAM. AC power supply and more.

You'. find It Ihemosl userfrumdtqof
a ll m ull/-modes . It's menu driven for ease
ofuse and com ma n d driven for s peed.

A high resolution 20 LED tuning
Indicator lets you tune In signals f ast In
any mode. All you h ave to do Is to cen ter
a single LED and you 're precisely luned
In 10 within JOHz·· and It shows you
which way to tune!

All you n eed toJoin the fu n Is an
MFJ-1278. you r rig and any computer
with a seria l port and terminal program.

You can use the MFJ Starter Pack to
get on the air Instantly. It Inclu des
com puter interfa cing cable. terminal
software and friend ly Instructions ...
everything you need to get on the a ir fast .
Order MFJ·J282 (dlskVMFJ- 128 3 (tape)
for the C·64/ 128 and VlC-200r MFJ -1284
for the IBM or com pati ble, $ 19.95 each.

Packet
Packet gives you the fastest and most

reliable error-free com munications of
a ny a m ateur d igi tal mode .

With MFJ's super clone of the industry
standard -- the TAPR TNC·2 ·· you ge t
genuine TAPR sofl warelhard ware plus
more -- n ot a "wcr k -a-ltke" Imitation.

E x ten s iv e tests published In Packef
RadIo Magazine (" H f Modem Perform
anceCompartsons") p rove the TAPR
des igned modem used in the MFJ·1278
gives better copy with proper DCD
operation under all tested con d ition s
than the other modems tested.

H ardware DCD gives you m ore QSOs
beca use you get reliable carrier detection
u n der busy . noisy or weak conditions.

A hardware HOLe gives you full
duplex operation for satellite work or for
use as a full duplex drgtpeeter. And. it
makes possible speeds In e xcess of 56 K
bau d with a suitable exter nal modem.

Good n ews for SYSOPs ! New software
lets the MFJ-1278 perform Ilawlesaly asa
WORLlIWA7MBL b ulletin board TNC.

BaudotRTTY
You can copy all shifts a n d a ll MFJ ENTERPRISES. INC.

standard speeds Including 170 .425 and Box 494. Miss. S tate. MS 39762
800 Hz sh ifts a nd speeds from 45 to 300 601-323·5869 TeleJI:: 53·4590 MFJ STKV One Year Unconditional Guarantee

MFJ ••• making quality affordable

fledged weaf her maps on your p rinter.
Other Interesting FAX pictures can also
be printed -- such as some news
photographs from wire services.

Any Epson compatible printer will pri nt
a wealth oftnterestlng pictures and maps.

Automatic sync and stop lets you set
It a nd leave It for no hassle printing.

You can save FAX pictures and
WEFAX maps to disk If your terminal
program lets you save ASCII files to disk.

Pictures and maps can be printed to
screen in real time orfrom disk o n IBM
a nd compatibles with the MFJ· 1284
Starter Pack.

You can transmit FAX pictures right
MFJ shatters the 6 mode barrier and the price barrier off disk and havefun exchanging and
with the MFJ-1278 and gives you Packet RTTY ccuecung tnem.• . • ,t Slow SCan TV
ASCII. CW, WEFAX, SSTV and Contest Memory Keyer The MFJ-127B lets you exchange
... 7 digital modes •.. for an affordable $249.95 plctu=wlththou~d.orSSTVm

all-ove r-the-world.
You'll not only see what your ham

buddies look like but you can send your
own pIctures to them, too.

You can print slow scan 1V pic tures on
an Epson com patible printer. If you have
an IBM PC or compatible you can prin t to
screen In near real time or from disk With
the MF'J -l284 Starter Pack.

You can transmit slow scan pictu res
right ofT disk •. there's no n eed to set u p
lights and a camera for a casual con tac t .

You can save slow scan p ictures on
disk from over-the-air gsos, a udio tapes
and other sources If you r terminal
program le ts you save ASCII files .

The MFJ-1278 transmits and receives
8 .5 . 12 . 24 . and 36 second black and white
format SSlV pictures using two levels .

Contest Memory Keyer
Nothing beets the quIck response ofa

memory keyer dUring a healed contest.
You'll score valuable contest points b y

completing QSOs so fast you' ll lea ve your
competition behind. And you can snag
rare DX by slipping In so quickly you'll
catch everyone by surprise.

You get Iambic operation with dot
dash m emories . self-completing dots and
dashes andjamproofspacing.

Me.sage memories let you store contes t
RST . QTH. call. rtg Info -- everything you
used to repeat over and over. You 'lI save
precious time and work more QSOs.

You get automatic Incrementing sertal
num beri ng . In a con test It can make the
difference between winning and losing.

A weight con trol lets you penetrate
QRM with a d istinctive signal or lets your
transmitter send perfect sounding CW.

More Features
Turn on your MFJ· 1278 and It sets

Itselfto match your com p uter baud rate.
Select your operating mode and the
correct m ode m Is a utomatically selected.

Plus •• • prtnttng in all modes.
th resh ol d control (or varying band
cond itions. tune-up command. lithium
battery backup. R5-232 a nd TTL level
sertal (KIrts. watch dog timer. FSK and
AFSK o u tputs. output level control.
speaker jack for both radio ports. test and
calibration software. Z-8O at 4.9 MHz . 32K
EPROM. and socketed ICs. FCC approved.
9x 1Vrx9Y2 In . 12 VDC or 110 VAC.

Get yours today and Join the fun crowd!



Welcome Newcomersl

•

GLOSSARY
AOS - Acquisition Of Signal. Th is is when a satellite reaches a point in its orbit when a given
Earth station begins receiving signals from it. This occurs usually when the Earth station and
the satellite become line-of-sighl. This conventionally marks the beginning of a satelli te pass.
Apogee - The most distant point from Earth in a satellite's orbit. Satellites with higtt-apogee
orbits "view" more 01 the Earth 's surface, thus allowing more distant stations to contact each
other through it.
Azimuth - The direction measured in degrees clockwise from true north around a circular
arc along the horizon .
Beacon - A transmitter aboard a satellite that sends an identifICation Of tracking signal.
Bird - Satellite-chasers ' jargon for satellite.
Doppler Effect - The variation of the frequency of a downlink signal according to the the
speecl of a satellite approaching (or receding from) the Earth.
Downl ink - Refers to the signal traveling from the salell ite to the Earth station .
Elevation - This is the angle between the horizon line and a point in the sky . A 9O-degree
elevation angle refers to a point directly above the observer, also ca lled zenith .
Geostationary - A geostationary satellite orbi ts the Earth at the same rete that the Earth
rotates on its exe. Because of this , the sareutte appears to remain overthe same point on the
Eanh's surface. Satell ites 22,300 miles above the Earth are in geostationary or geosyn
chronous orbits.
Inclination - The angle between the plane of the satellite orbit and the Earth's equatorial
plane.
Keplerlan Elements - The set of six parameters needed to accurately calculate any
satellite's orbit. These parameters are called right ascension at ascending node (RA),
argument of perigee, eccentrici ty, incl ination, mean anomaly, and mean motion. If the orbit is
circular, only four parameters are needed for orbit predictions. All parameters must be
referenced to the same epoch (time and date). These allow a setenne-creser to cecurate the
azimuth bearing and elevation of a given satelli te at a given lime. There are many computer
programs available that can perform this calculation.
LOS - Loss of Signal . This is when a satelli te reaches a point in its orbit when a given Ean h
station loses its signal. This conventionally marks the end 01 a satellite pass.
Low-Earth orbiters - These satelli tes have a more circular orbit around the Earth than do
hiqh-epoqee satellites. They orbit 2D0-3000 km (120-1875 mi) above the Earth . A typical
direct-overhead pass for these birds lasts only 10 or 20 minutes.
OSCAR - Orbiting Satellite Carrying Amateur Radio. Refers to the AMSAT~SCARbirds.
Parabolic antenna - Also known as a dish antenna. The concave side of the dish receives
and collects signals. It is so shaped so that signals striking any part of the dish will reflect to
the same point, which are collected by a feed horn and routed to the receiving station. These
antennas are extremely efficient signal-gatherers for frequencies above 500 MHz.
Period - The time it takes a satellite to make one complete revolution around the Earth.
Telemetry - Radio signals originating at a satelli te that convey information on the perte r
mance of onboard systems such as temperature, and whether or not the transponder(s)
is/are operational.
Transponder - A device on board the satellite that receives a signal from Earth , amplifies it,
and transmits back to Earth on another frequency, usually in another frequency range.
Uplink - Refe rs to the signal from the Earth station to the satellite.
Window - The area within which two or more Earth stat ions can access the same satellite ,
and so communicate with each other.

Out Of This Wortd , But • • .

John Q. Public is becoming more and more
aware of Ihose man-made objects orbiting the
Earth hundreds 01miles up. They have a grow
ing variety of uses. They downlink satellite TV
signals 10 Earth , highly detailed images of mil i
tary installations, and weather pattern images
over given areas al tha Earth- to name a few.

Despite their growing presence, however,
John may see satell ites as arcan e beasts. He
may believe that only white lab-coated scien
tists, working in the ra rified air of milita ry and
commercial high-tech R&D, can understand
the function and behavior ormese high-flying
bi rds . How can the common man, withOut
years 01 tra ining in space technology, have
any hands-on experience with satellites?

Answer: Through hamsats-satell ites built
by the Amateur Radio Service.

Well Within Your Reachl

The amateur radio service world-wide has,
in the past 26 years, sent a series 01hamsats
into orbit, a half dozen 01which are presently
fully functional. Hamsats contain transpon
ders, dev ices that receive signals from Earth,
amplify them, and transmit them back towards
Earth . Thu s, John can-with the ecorccn
ate amateur license, or under the supervision
o f a n amateur licen see-communicate
through a namsat with someone up to hallway
around the world!

AMSAT·OSCAR Phases
This are currently three of these. There

are a few expections. Read The History of
Project OSCAR in this issue for more de
tens.
Phase 1 - This phase includes OSCARs
1-5. These hamsats were low-Eart h
orbiters and did not have rechargeable
batteries.

Phase 2 - OSCARs 6-9, and 11 are Phase
2 birds . These birds are still low-Earth or
biters, but contain rechargeable batteries
(0 give them long operating lives, some
times years. Solar panels on the hamsat
surface recharge the batteries.

Phase 3 - OSCAR 10 is the second and
only operational Phase 3 bird. Phase 3A
was destroyed when its Ariane rocket
failed in flight. Phase 3C is scheduled fOf
launch in late May. This hamsat has
rechargeable batteries and a highly ellipti.
cal orbit. Its apogee can be as high as
23,000 km (14,400 mil. Earth stations can
etten operate for many hours through OS
CAR 10 during a single pass .

Phase 4 - This is a dramatic step, planned
for the 1990s . Phase 4 birds will be
geosynchronous , like many current com
mercial satelli tes . Stations within their win
dows will always remain there, and so will
have permanent access to the satelli tes
with littte or no tracking required .
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AlthOugh the typical ham neophyte doesn't
immediately launch into satellite operation,
it's not a difficult next step.

Evolution of Ham sats

The first hamsat. OSCAR 1, flew in 1962.
This was indeed a humble c ratt-s-severat
hams bui lt this 1Q-pound bird in their homes
us ing le ss tha n $70 worth of parts ! It
" hitched" a ride into orbit in a spare compart
ment on a rocket carrying a payload for the Air
Force . This bi rd and the ned (OSCAR 2) car
ried onfy a beacon that repeatedly sent the
message " Hi" in Morse code back to the
Earth . OSCAR 3, the first hamsat to carry a
transponder, went up in 1965, allowing nearly
100 hams in 22 countries to make contacts
through it.

The amateur community was entranced by
their new presence in space. The small group
of hams behind the first hamsats-Project

OSCAR-swell ed, and new groups of hams
formed to build and put hamsats into space.
Hamsats rapidly became more sophisticated
(see sidebar). AMSAT (The Radio Amateur
Satellite Corporation), an East Coast version
of Project OSCAR, formed in 1969 in Wash
ington, DC. These two groups soon spawned
associated AMSAT orga nizations in the US,
UK, Canada, Germany, Australia, and Japan,
al1 of whom have at least assisted in OSCAR
construction and launching.

The Soviet Union also has a very successful
amateur satelli t e program. They began
launching the Radio Sputnik (RS) series in
1978. RS-1 OJll , a single hamsat containing
two transponders, is currently very popular.

The glossary contains terms not only print
ed in bold in this column, bul also commonly
used terms the reader wilt encounter in the
satellite features in this issue. See you on the
birds.EIJ ... deKA1HY/AE
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encourage the development of a
series of videos to help people get
their high school cemncares-ctc
help function al ill iterates learn to
read and write, and even to pur
sue special interests.

Once we've teaching systems
that work , we'll be ready to start
selling these to other countries
in English and in the native lan
guage, This could make it pes
sib le some day lor even the
smallest country to provide a high
quality education from the first
grade right through cottege gradu
ate work , and at a reasonable
cost. Now that could really change
the whole WOf1d!

Having vtstted many third wand
countries and talked at length with
hams living in them , I'm familiar
with their special problems: edo
cationat, politiCal, social . I know of
no simpler solution than educa
tion to what ails these countries.

A first class, low cost education
would be tar more veluabie than
economic and military aid , and
inc red ib ly les s expensive . It
wouldn't be all that popular with
many otctatcrs. who have been
taking Uncle Sam for a merry ride
by sending our aid dollars on to
Switzerland and the Cayman Is
rands. or investing them in chunks
of America a la Marcos.

II we can get the fundamentals
01 elect ronics into our g rade
schools we'll be on the road to
regaining our jest consumer elec
tronic industries. II we can get our
unions to listen to quality guru Ed
Deming and recognize that quali
ty not onty sells better, but also
costs less, we might even start
turning back the Toyotas.

Perhaps, if we can gel more
kids interested in the excitement
01 amateur radio, we can break
th e patte rn of medioc rity th at
locks so many people into lives of
so little value to themselves and
the wor1d . Perhaps, if we try, we
can rescue kids Irom turning inlO

C(NIlinlJed (NI p . 97

Education

Educatioo, I feel , is America's
most serious problem . You 've
probably read the National Sci
ence Foundation report that the
education we're prOViding our
American kids puts us dead last in
a t a-countrv Jist , There are many
things which need to be done to
improve the American education
al system- my propos ed elec
tronics course being but one,

My proposal , which I' ve cov
ered in some detail be lore, even
gels around the lack of qualified
scie nc e and math teachers
which normally would add a mini
mum of len years to any teaching
project.

Our teache r's groups have
been fighting 011 l echnolog ical
aids to education with surprising
success. As I've mentioned be
fore, I'd encourage the develop
ment of home educat ion and edu
cational support systems-crest
ing new ideas and using Ihose
that work the best. I'd sure went tc

bui ld ham and computer clubs
as a way to get youngsters in
terested in electronics and com
munications.

aSL OF THE MONTH

To enter your OSL, mail itm an envelope to 73 , WGE Center, 70 Rte.
202 N., Peterborough NH 03458, Attn: OSL of the Month . Winners
receive a one-year subscription (or extension) to 73. Ent ries not in
envelopes cannot be accepted.
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" 1Don 't Always Agree . _, "

That's the chorus at hamfests,
" I enjoy your edi torials, but rdon 't
always agree with them." I want to
know why the hell net. II you don't
agree. is it because I'm wrong ...
or you are? Now, if you 've done
your homework and have the facts
to prove I'm wrong, I wentto know
about it . Or am t up aqainst your
substi tuting conviction for infor
mation? It's a great deal easier 10
just believe in something than to
understand it. Perhaps that's why
you oon't see many scientists in
politics,

Speaking Of Politics . .•

You may recall my campaign
fo r Vice President in the New
H am pshir e pri mary . Pu ll ed
aa.ccovctes-cmore man DuPont,
Kemp , Robertson , Gephard t ,
Jackson, Hart, Simon, and so on.
Ha!

They spent zillions in TV pro
motion and advertising-I spent
zilch, merely going around the
state speaking to Lion's, Kiwanis,
Rotary, Chambers of Commerce,
etc ., exptainmq the need to re
vamp American education and



• Complete all band. eu mode
transce iver with general
coverage receiver. Receiver
covers 150 kHz-30 MHz,All
modes built -m : AM,FM,CW, FSK,
L5B.USB.

• Superb, human engineered
trent panel layout for the
DX-minded or contesting
ham. large lIuorescenttube
rnam dIsplay with dimmer; d irect
keyboard input ottreouercv:
flywheel type mam turunq knob
With optical encoder mechanism
all combine to make the T5-940S
a JOY to operate.

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

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

- Simple one step mode chang 
ing with c:w announcement .

- Other vital operating func
tions. Selectable semi or full
break-to CW (OSK),RIT/XIT,all
mode squelch, RF attenuator,M el
select SWitch,selectable AGC,
CW variable pitch control. speech
processor, and RF power output
control, rxoqrammable band
scan or 40 channel memory scan.

KENWOOD U.S.A. CO RPORATION
2201E. Dominguez St.,Long Beach,CA90810
PO. Box 22745, Long Beach, CA 90801-5745
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J) sse Slo pe Tuning.lI peratlnginlfle lSBand
USB modes, Ihis uent panel conlrol allows
independent, continuouslyvariable adjust·
ment 01 Ihe high ollowIrequencyslopesctthe
IFpn sband Th! leO sub display illustrales
the 1,Ilerillg position

4) If Nolch fill !r, Ihe tunable no lch filter
sharply attenuates int!rfering signals by as
mu ch as 40dB. As shown here.the int!rlering
signal is leduced, whil! Ihe d!sil !d signal
remains unauectee The notch filtef works in
all modes except fM.

CW VBT
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I) CW Variable Bandwidth Tuning. Vary me
passband width continuousl, in the CW, FSK,
and AM modes,without affechng the eeeer
ffequency This elle ct ,~ e ly m,nimins lIRM
homnearbysse and CW signals,

2) AF Tune.Enabledwilh the push01a burton,
'his CW in terference Ilghlel mse.u a tun 
able, thleepole activehllelbetweenlheSSBI
CW demodu~lOr andthe audiOamp liher lIul ·
ing CW lISlIs, this conlfoi can be used to
reduce intellering signals and noise. and
peaks aud io Itequency response lor op timum
CWperl orma nce.

TS-940S
Competition class
HF transceiver
TS-940$-the standard of
performance by which a ll
other transceivers are judged.
Push ing the eta te-c t -t he -ert
in HF transceiver design and
construction, no one has been
able to match the T5-9405 in
performance, value and reli
ability.The product reviews
glow w ith superlatives, and
the field-proven performance
shows that the T5-9405 is
" The NumberOne Rated HF
'nensceiverr'
.100% duty cycle transmitter.

Kenwood specifies transmit duty
cycle time. The T$-940$ IS guar
anteed to operate et nnrpow-er
output ror renoos exceeding
one hour. (14,250 MHz,CWo110
walls.) Perfect for ATTY, SSTV,
and other long-duration modes.

• First w ith a full one-year
limited warranty.

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

Optional accessories : crystal osci llator . MC-435 UPIOOINN hand
• AT-940 full mnge (160-10m) automatic rruc.• MC-60A, MC-80, MC-85 delu xe base
antenna tuner . SP-940 external speaker station rrucs. • PC-1A phone patch . TL-922A
WIth eooo Iilteflng - YG-455C-1 (500 Hz). linear amplifier - SM-220 station morutor
YG-455CN-1 (250 Hz).YK-BBC-1 (500 Hz) CW - BS-8 pan display - SVV-200A and SW-2000
fillers ; YK-88A-1 (6 kHz) AM filter . VS-1VOice SWR and power meters - IF-232C/IF-10B
synthesizer _ SO·l temperature compensated computer Interrace.
COmplete l;efV!Ce manuals ale available 10' all Kenwood r'ansce<ve.'s and mosraccessooes
St1eofIcalIOm. Ie<iMe:;: and prICeS ale $Ubjecl k;> d\aJ'lge w"hou! noIoce or ObSoga rlO<l



VHFIUHF all-mode base stations

e Automatic mode selection.
You may select the mode manually
us ing the front panel mode keys.
Manual mode selection is verified In
International Morse Code.

e All-mode squelch.
e High perlormance noise blenker.
e Speech processor.

For maximum efficiency on SSB
and FM.

e IF shift.
e " Quick-St ep" tuning.

Vary the luning characte ristics from
"conventional VFO feel" to a stepping
action.

e Built-in AC power supply.
Operation on 12 volts DC is also
possible.

e Semi break-in CW, with side tone.
e VS-1 voice synthesizer (opUonal)

More TS-711 A1811A information is
available from authorized Kenwood
dealers.

•

• Versatile scanning functions.
Programmable band and memory scan
(wi th channel lock-out). 'Center-stop"
luning on FM. An "alert" function lets
you listen lor activity on your priority
channel while listening on another
frequency. A Kenwood exclusive!

e RF power output control.
Continuously adjustable from 2 to
25 watts.

TheTS~711A 2 meter and theTS-811A
70 centimeter all mode transceivers
are the perfect rigs for your VHF and
UHF operations. Both rigs feature
Kenwood's new Digital Code Squelch
(DeS) signaling system. Together,
they form the perfect "matching pair"
for satellite operation.

• Highly stable dual digital VFOs.
The 10 Hz step, dual digital VFOs offer
excellent stability through the use of a
TCXO (Temperature Compensated
Crystal Oscillator).

• Large fluorescent multi-function
display.
Shows frequency, RIl shift.VFO N B.
SPLIT, ALERT. repeater offset, digital
code, and memory channel.

• 40 multi-function memories.
Stores frequency, mode. repealer off
set. and cress tone. Memories are
backed up with a built-in lithium battery.

e MC-48B 16-key OTMF, MC-43S UPI
DOWN mobile hand microphones

e SW-200AlB SWR/power meters :
SW-200A 1.8-150 MHz
SW-200B 140-450 MHz

e SWT-1 2-m antenna tuner
e SWT·2 70-em antenna tuner
e PG-2U DC power cable

Optional accessories.
e IF-1Qo\ computer interface
e 1F-232C level translator
e CD-1 0 call sign display
e SP-430 external speaker
e VS-1 voice synthesizer
e TU-5 CTCSS tone unit
e MB·430 mobile mount
• MC-60A. MC-80. MC-85

deluxe desk top microphones
C~e service maflUll/$ are avaltible' for alI.1lenwoo<1lr~ ancl mosf accessorieS
SpeotlcaIOOll5 anclprces are $Ubject 10 chanpe WIlhool' ooece 01 obIi(}aIK.J{l.

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



The largest conference of Mid-western
repeater coordi nators may boycott the
ARRL Repeater Directory if the ARRL goes
ahead with ptans to indiscriminately accept
any submitted repeater frequency listing and
coordina tor names. The Mid-America Coordi
nation Council (MACe) would conduct the
boycott by refusing to furnish updated ccorot
nation to the League and by forbidding the
publication of listings for their states in the
book. Nebraska coordinator and former ARRL
VHF repeater advisory ccmmutee chairman
Joe Eisenberg WAlIlWRI said that a number of
member states in the MACC are considering
this boycott , The states that follow MACC
guidelines are Missouri, Iowa, Kansas, Ne
braska, South Dakota, Illinois, Oklahoma, and
Wisconsin.

For the first time, ham radio was presented
as an educational tool to teachers and admin
istrators (rom across New York State at
their annual middle schools convention in
Rochester. Joe FairclOugh WB2JKJ spoke on
" Educational through Communication,"

The story of the "Crew at 22" (see Aug. '87
QRXI came through loud and clear to an
audience of non-trams concerned with the
revitalization 01 the middle school experience
for New York's students . WB2JKJ is the
director of the Radio Club of Junior H.S. 1122,
based in Manhattan, which funds and SUI>"

ports classrooms in New York Stale and
across the nation that use Amateur radio as a
theme to enrich and enhance the education of
young people.

Joe 's ideas seem 10 have found favor
among his colleagues. In the new officers'
elections at the end of the convention, Joe
won the positiOn 01 New York City director for
the NYC Middte Schools AssociatiOn!
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HR in NY Schools

Kingston, Ontario, tocated at the eastern
end 01 Lake Ontario, is the latest city to join
the VE3lUR repeater chain, in official opera
tion since 31 January 1988. Two-meter com.
munications is now possible from London,
ontaoc. jocatec 100 miles NE of Detroit, to
Gananoque, 15 miles east of Kingston , The
north-south link is solid from Collingwood,
Ontario on the southern lip of Georgian Bay,
to the US border.

EDITED BY BRYAN HA$nNG$ KA JHYIAE

Boycott

Trans-Ontario
2M FM Soon?

T'anks

Young Ham Award

because the theory is inordinately diffiCult.
The CARF and the CRRL proposed a three

class restructuring, the DOC, a four-class.
The proposed requirements for the entry-level
no-code license for both plans are similar.
Both groups also proposed for Ihat ucense all
modes above 30 MHz. The CARF!CRRL pro
posed a 100-watl limit and a lifetime license,
the DOC a 250-watt limit. The DOC proposed
the most interesting requirement-cecmmee
cialty-manulactured transmitting equipment
only! They, in fact , want this requirement lor
three of their four proposed license levels.

Canadian amateurs will have the oppor
tunity to comment on the government DOC
proposal once the notice appears in the
c ructet governmen t journal , the Canada
Gazette. The restructuring will probably take
place next year.

Westlink's Young Ham of the Year Award is
being beefed up . Starting this year, 73
Magazine will give a free year's subscription
to the winner. In addition, Gordon West
WA6NOA will furnish a complete amateur
radio code and theory course to the school
attendee by the award winner. Falcon Com.
rnunications wilt donate a 2-meter mobile am
plifier to the person or group who wrote the
nominaling leiter of the winner.

Yaesu USA continues to support the main
prize. They supply a piece of ham gear, usual
ly a transceiver, and cover the winner's travel
and hotel expenses to and from the amateur
radio convention where the award
is made.

Westlink Report's Bill Pasternak WA61TF
conceived the Young Ham of the Year Award
in 1986. The Award competitiOn is open to
any amateur 18 years old or younger who
has performed some major public service
for and/or using amaleur rad io . Nom inat
ing letters must be written in detail, and
ctairns supported.

The nomination period runs until 30 June
1988. The award wi lt be presented at
the 1988 ARRL Convention in Portland,
Oregon, next September.

For mora info, write: Young Ham of the Year
Award, Wesrlink Report, 2822 1 Stanley Ct. ,
Canyon Country CA, 91352, Att n: Sanford
Hicks WB6MQV

To this month's QRX news contri buto rs.
They are: West/ink Report, and W5YI Report .

73 MagaZine welcomes any and all news
items and photos of interest to hams. Please
send them to the magazine at WGE Center,
Peterborough NH 03458-1194 . Attn: QRX.

••RX.
Packets ofHealth

Canada No-Code

" setenue'' is a "Space-for-Hea lth" project
Instituted by Nobel Laureate Dr. Bernard
l own of the Harvard University School of
Public Heallh. The project invited AMSAT 10
participate in a meeting near Geneva 19-21
March to discuss the possible applica lions of
the AMSAT-developed space systems and
earth terminals to support communicatiOns
between medicalpersonnel in remote areas.
AM SAT presidenl Vern " Rip " Riportella
WA2LOO and engineering vice-president
Jan KingW3GEY travelled to Annecy, France,
just south of Geneva, to attend the meeting .

A ip WA2LOO travelled 10 Moscow last
OCtober lor an ini tial series 01Satellife meet
ings. Since then, AMSAT has developed a
technical proposal lor a joint US-USSR project
to fly a PACSAT (PACket SATellite) within
10 months. This PACSAT would not use ama
teur rad io frequencies. An amateur radio
PACSAT is also planned for construction at
the same time.

Representatives from the World Health
Organization (WHO) and sateune groups from
the USSR, UK, and US, attended the meet
ings in Annecy.

AMSAT's presentation focused on PAC
SAT capabilities and emphasized the possi
bili ty of very simple Earth terminals. They
are to be portable and low-cost, since health
workers using the Setenne PACSAT will etten
be working far afield in small vehicles. The
PACSAT Earth terminal will be made up of two
HTs, one micro TNe, a laptop computer, and
will Iii into an attache case filled with an omni
antenna. Radio Shack will supply the com
puters. Yaesu the HTs, and 'rasco 01 Japan,
the TNCs.

Th e Canadian Department 01 Communi
cations (OOC) oHiclally announced on 20
February that it is committed to entry· level
no-code Amateur radio. The DOC is the
Canadian equivalent 10 the FCC. This move
may give impetus to the no-code license
movement in the US, since the two nations
often act in concert.

This move appears to be a reponse to a joint
position paper that the Canadian Amateur
Radio Federation (CARF) and the Canadian
Radio Relay League (CRRLI submitted to the
DOC. The CARF and the CRRL are Canada's
two national amateur radio organizations.
This proposal supported an entry-level ham
uceet without a Morse code requirement .

The DOC will probably extensively revise
the operator license classes. Canada current
ly has three amateur radio license classes
Amateur, Advanced, and Digital. The digital
license is no-code, but it is un- popular,
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• Large, easy-to-read multi -func
tion LCD display with night light.

• Audible beeper to confirm key
pad operation. The beeper has a
unique tone for each key, DTMF
momtor also Included.

• Supplied accessories : Bell hook,
rubber flex antenna, PB·2 standard
NICd battery pack (lor 2.5 W Opel
ation), wall charqer. DC cable,
dust caps.

Optional Accessories;
" PB·1: 12 v. 800 mAH NICd pack 101" 5 W
oulput " PB-2 , 8.4 V. 500 mAH N1Cd pad<
(2.5 W output) " PB·3 : 7.2 V, 800 mAH
NiCd pack (15 W output) " PB·4 7.2 V,
1600 mAH NICd pack (15 W output)
" BT-5 AA cell manganese/alkalIne battery
case " BC-T rapid ctlarger tor PB·!. 2. 3.
01" 4 "Be-S compact battery charger
" SMC-30 speaker miCrophone ' SC·12, 13
sot! cases " RA·3, 5 telescoping antennas
• RA·BB StubbyDuk antenna " TSU-4
CTCSS decode unit · VB·2530 2m, 25 W
amphhel (l- 4 W Input) " l H-4, 5 lealher
cases ' MB·4 mobile oreckei - BH·5
swivel mount · PG-2V ema DC cable
• PG-3D caerene Itghtel cord WIth hiler

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

Receives trom 141-163 MHz.
Includes the weather channels!
Transmit from 144-148 MHz.
Mo(Mlable to cover 141·151 MHz
(MARS or CAP permit required).

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

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

• CTCSS encoder built-in. l SU-4
CleSS decoder optional.

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

• Odd split, any freQUen~ TX or
AX, in mernory c henne -0 :'

• Nine types 01 scanning! Includ
ing new " seek scan" and prior
ity alert. Also memory channel
lock ·out .

• Intelligent 2-way battery saver
circuit extends battery lile. Two
battery -saver modes to choose,
with power saver reuo selection.

• Easy memory recall . Simply
press the channel number!

.12 VDC input terminal for direct
mobile or base station supply
operation . Vv'hen 12 vons applied,
RF ootpul IS 5 w! (cable supplied!)

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

• Priority alert function.
• Monitor switch to defeatsquelch.

Used 10 check the frequency when
eleSS encode/decode ISused or
when squelch is on.

•
IS

TH-215A/315A/415A
Full-featured Hand-held Transceivers
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Whg Do Satellites?
The future ofham radio is looking up.

Courtney Duncan N5BF

I ma teur radio sa tellites are one o f the
It great hopes for the future of the hobby .
They represent new technolog ies. e xpanded
usc of the amateur spectru m. and opportuni
ties 10 experiment and develop new capabili
t ies . As the reader will see. hamsals have
something to o ffer 10 everyone.

Amateu r radio satelhtes arc also known as
OSCARs. an acronym for Orbiting Satellite
Carrying Amateur Radio . The first OSCAR
went up over 25 years ago. This part of the
hobby has always been considered very ad
vanced. very narrow . ve ry technical , and
very inrcn:.~ting. The current era, a pe riod in
which the Phase 3C satellite is very ncar its
launch. is both a culmination and a concep
tion o f thc technology . The role of satellites in
the amateur radio service is expanding and
developing in some very e xciting ways .

As amateur rad io moves into the future , it
must continue to justify its existence in ways
that an ou tsider ca n easi ly understand . Ama
teur faci l it ies must be dependable . more pre
cisely predictable . and high caliber. in order
to approach the qual ity of communications
se rvice that the puhlic has come to expec t of
communications carriers. Satellite-based 0P'"
erations easily support this standard while the
ionosphe re and tr oposphere cannot . Digital
networks must be impro ved in quality . capac
ity. and coverage. Satellite-based backbones
will provide a very important link in this
cha in as well.

The amateu r satellite service is fast bccom
ing more than just another area (If the hobby
in which to dabble . or eve njust another chap
ter in the Handboo k .....hich to glance through .
OSCAR is becoming a ham -household word
like ionosphere and troposphere are no w.

Here arc some e xam ples 10 show that
many amateur rad io acti vities arc possible on
satellites.

DX
Earl y o ne Su nday mo rni ng late la st

November. I worked UA"ALA in Kracnoy
arsk . USSR. VK7ZGK in Hobart . Australia .
KE7NR in Phoenix. Arizona . JA IK X near
Tok yo. Japa n. VE7A IO in C lea r Brook .
British Columbia . an d KR6R in southern
Ca lifornia . all via OSCA R 10 . and all in the
space o f two hours. All of the mentioned
stations worked each other as well . All Si ll
contacts were more than just infonnation ell
changes-they were pleasant chats of various

lengths. This is just an example of what goes
on all the time on satel lite ox.

The reader may say. "whar's so remark
able about that? Anyone with a KW and a
six-cl ement monobander ca n do this ." It's
thi s very a rrange ment. howeve r . that ' s
turned many people away . myself included .
from HF OX . The skip- wave OXer o fte n
clas hes with his rcighbcrs because his high
pow er interferes with their receiving devices,
and his antenna placed at an effective height is
seen as an eyeso re. Even if a skip- wave DXe r
overcomes these problems. he most oft en has
to sit in pi leups or wail his turn on lists or
call-area rotat ions . And then he may wait
pat iently for hours. just have the band close
down o n him as his tum in the list comes up!
HF propagation predictions still invol ve as
much voodoo as calculating known variables .

Satellite DX comrasrs heavily to its HF
counterpart . My above-mentioned session
didn' t have pile-ups o r lists.c-and most satel
lite OXing doesn't . Also openings are per
fccrly pred ictable in satellite opcranon -c sim
ply feed the relevant orbital elements into a
satel lite o rbit t rac king program to learn the
precise duration of openings.

Power reqt remenrs for satelli te operation?
Only as much as reeded. and that is almost
always tess than 100 waus ERP . A typic al
satel lite station uses a lO-waU output rig with
a IQ..dB gai n antenna sys tem.

ew
When I first made sate ll ite co ntacts on as

CAR s 7 and 8 se veral years ago. I used
transvertcrs and homebrew antennas to UP'"
grade an HF statio n to satellite ope rations .
Except during a near overhead pass o f the
satel lite. I commonly had to use C W 10 hear
my signal corning th rough clearly . Unl ike
many other operating modes in amateur radio
today. some satellite operations still require
C W for sucoesful operatio n. and most on
board beacons still tra nsmit in C W or have
C W modes that arc used as pan of a regular
sc hed ule. Thus . althou gh on -board and
ground-based data communicat ions increas
ing use the more advanced d igital modes in
sate ll ite operations. there is still an important
place for CW on OSCARs.

All six o f the OX contacts above were made
using single sideband. With a standard satct- :

lite station and a satellite operating nom inal
ly. there is rarely a signal level require ment
that precludes SSB operation. Most satellite
based contacts are made on phone. There is
even an amateur satellite up now that h,ISthe
ability to transmit its telemetry in spoken
fonn through a "digitalker" chip. and it does
so regularly .

e(Jntesl in~

Contesters at heart will be challenged by
Low Ea rth Orbiting (LEO) OSCAR opera
tion . Picture th is following scenario:

Fuj i OSCAR 12 is about to pass over the
US and the Mode J analog transponder is on .
The satellite is now so uthwest of Hawaii. just
below the horizon. Joe Set-op' s antenna is
aimed in its direction. zero elevation. the
435 MHz receiver is tuned a few kHz above
the beacon frequency (because the beacon
w ill appear higher in frequ en cy due to
Doppler shift). the 145 MHz transmitter is
tuned for the middle of the upl ink passband.
ready to go.

Suddenly . there is a faint but strengthe ning
signal. and the CW beacon is so lid. transmit
ting ident ificat ion and telemet ry at about 20
wpm. Qu ickly Joe tunes the rece iver up into
the midd le of the passband . A KH6 station is
ca lling CQ. As KH6 speaks. Joe switches
between right- and left-ha nded circular polar
izat ion to sec which results in the loudest
downlink. The Hawaii op signs and Joe picks
up the microphone to call bot rea lizes thai he
hasn 't spotted the cu rrent uplink to his
current downlink frequency . Quickly Joe
swi tches to CW for spotting and bad to LSB
for fine tuning . (The transponder is inverting .
so LSB in the uplink is co nve rted to USB in
the downlink. ) He finishes calling CQ again .
" KH6 ... from . .... Joe signs his call. He
comes back . and Joe quickly exchanges the
standard information with him . He comme nts
on the view from his shad in Hawai i. It is
dusk there . but night where Joe is.

After finishing . a station on the west coast
calls. Signals are weaker. Joe glances at the
computer elevation and azimuth printouts .
and moves the antennas a little . and tries
switching downlink polarization again. Both
adju stments help and signals are back up
strong. Tuning. Joe hear stations starting to
come in fro m the Midwest. He moves the
antennas agai n. Joe stan a QSO with a W0.
The satel lite is nea ring its highest elevat ion.
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To mainta in the QSO. Joe continually moves
the antennas. the transmitter, and the receiv
er. Now stations on the cast coast are showing
up. and one works the KH6 just as Hawaii is
los ing the satellite . Joe picks up another East
coast station. At this po int. the Doppler rate
has slowed and it is easier to slay on frequen
cy. Joe comments about the quality of satel
lite signals tonight. listening 10 his ow n
downlink when il takes one fade and is then
gone . The downlink band is dead, and it's all
over unti l the next ortnr .

This is a typical low-orbit satellite pass,
reconstructed fro m snatches of memories of
my own satellite operat ions . These some
times gel so hectic that operators will tape
record the session and listen later 10 try and
figure out what happened .

T h is o perat io n is nOI l ike s ta ndard
contesting. The tun ing. waiti ng . pouncing.
freque ncy holding. and logging aspects are
all there and added to that is the thrill of
trying to manually keep all of the equipment
on target and on frequency as the sate llite
n ies past.

There are also technical competitions. In
one. a station transmits through the satellite at
lower and lower signal levels and others sec
how " hot" their receivers arc by seeing how
far down they can copy . Another contest is
under development where an operator will
attempt 10 locate a hidden transmitter by corn
paring its sate llite relayed sig nals with time
and frequency references and analyzing the
results with a computer.

In March of the Laid-Rack QSO

Of course. contesting is not for everyone.
Just as with the H F bands. there are individu
al operator preferences for style. mode. and
frequency . Many operators came into satel
lite work for the wide coverage and long
pas1\es of OSCAR 10 .

AM SAT has been working hard in the
Phase 3 era and will continue with Phase 4 to
make nominal. lo ng duration. reliable. appli
ance-type operations available via satellite
for those operators who prefer it or need it to
support public service. emergency. experi
mental. and other operating styles . QSOs
with meaningfu l and often lengthy content
will be the lifeblood o f amateur radio for
many satellite operators as they are for many
conventional operators now.

For the low-earth orbiting satelli te opera
tion. equipment is now availab le off the shelf
tha t automates virtually all of the functions
done manually in the LEO pa...s described
above . The high-orbit missions like OSCAR
JO arc designed to encourage and foster this
vcry type of activ ity. If Phase 3C performs as
advertised. it will be possible to prop modest
antennas up on sawhorses on a back patio.
eyeball the azimuth and elevation. and then
operate for several hou rs with modest trans
mitting equipment (but a sensitive receiver.
discussed below) without making any signifi
cant antenna or frequency adjustments. It is
this son of operating ca pability that supports
long schedules. rag-chews. rou nd tables. and
nets among the tradi tional amateur radio ac
tivities.
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Exper-imenters

Those who make up the amateur satellite
community need to be experimenters. Satel
lite operatio ns arcat the leading ed ge of tech
nology . There often is no appllance equip
ment available for the bands and modes of
operation used with satellites. Satellite work
has always been weak-signal work. too. so
pract it ioners constantly push the state of the
an to enhance the sig nal.

The two high-tech pursu its discussed next
are just a small sampling of the many techni
ca l areas closely aligned with sate llite work.

QRPisQRO

The reader should Imagine himself in a
raging surf try ing to speak to someone on the
shore. He faces in the right direction . but no
matte r how loud he shouts. a crashing break 
er takes out half of every sentence. Seasoned
operators of 20 meters should instantly see
(he analogy here to their OXing on that band
when it is open. The only answe r is to usc
more power. Borrow sornebody's kilowatt
megaphone and blast your words above the
turmoil .

Now imagine a quiet meadow in the coun
try . The pastora l wande rer sits in a clearing in
the woods and the air is perfectly still. It is so
quiet he can hear his analog mechanical
watch ticking at his side. The pe rson he wants
to hear is on the other side of the clearing.
The choice here is between the speaker
speaking more loudly and tbe listener listen
ing with more sensitivity . As the propagation
distance increases. both are needed.

Th is is a typical situatio n at 30 MHz and
above. The level of natu ral background nois
es there is several lens of dB lower below the
normal HF level. particula rly in the UHF
frequencies and above. Indeed . the limit ing
factor o n receive r se ns itiv ity in amateur
grade equipment is the electronic noise gen
erated in the first RF stage of the receiver.

O n a terrestrial o r line-of-sight link. all else
being eq ual. increasing transmitter power or
reducing noise in the recei ver fro nt end leads
to the same effect. Not so in satellite work.
Power available to a satelli te is limited by its
power collection and storage mechanism.
normally solar cells and batteries. All opera
tors using the satellite share the available
power with equipment on board the satellite.
For low-earth orbit ing satell ites. this usually
amounts to a few walls. for OSCAR 10 and
Phase 3C. it is a few tens of watts. It is
essential that the front end of any ground
station for these satellites he "quiet" enough
to hear the satell ite ge nerated or relayed sig
nals clearly.

The satellite receivers are built to be as
sensitive and quiet as possible. within practi
cal limits. They incorporate. however. auto
matic ga in control. The AGC in the satelli te
receiver operates over the transponder pass
band. If one station is so strong that AGC is
activated. all satellite-user signals on the
same transponder go down eq ually. and al
ready marg inal signals disappear. lr's a ll the
worse if the offending stat ion has an inade
quate receiver because he'\I likely create a

vicious circle by pouring out more power to
hear his downltnked s ignal. which will be
limi ted more and more by the AGC. and so
never be satisfactory to him. This has been a
chronic problem in satellite operation. be
cause most satellite users have come up from
the HF bands.

Three developments serve to reduce the
problem. First. more and more OSCAR op
erators are understanding the nature of satel
lite co mmu nications. and so are investing
time and energy in lower-noise preamplifiers
for receivers rather than high-power amplifi
ers for their tran smitters. Second. manufac
turers are beginning to produce reasonably
priced satellite stations with quiet front ends.
Third. satellites in the Phase 4 era will have
"selective AGC." Using digital signal pro
cessing (OSP) or othe r appropriate technolo
gies. AGC will be applied only to the louder
signals in the satellite passband without sup
pressing other signals. Excess uplink signal
will be thrown away without also hampering
those users whn do nor have excess uplink
signal .

This is a dream for QRP operators. Just
how little sig nal does it take to achieve satel
l ite relay? Only those with the quietest receiv
er front ends will know. There is elegance.
simplicity. and conservation in th is. all qual i
ties of which amateur radio operators can be
proud.

Especially true in satell ite work. using the
minimum power necessary for the intended
communication is not only the law. it's also a
good idea.

Di~ital

Since the inception o f packet radio. there
has been a considerable symbiosis between
amateur satellite operators and digital experi
menters.

At the analog end. standard modulation
schemes and new. experimental ones are
used. both at standard and non-standard
speeds. FSK. AFS K. and PSK are all in ac
tive use . A big share of this type of experi
mentation is now done on the satellites and
that share will increase .

The protocols used range from traditional
CW to RTIY. AMTOR. and. of course.
AX.25 Level 2 packet rad io . The highest
speed trunks. and the optimized protocols are
in development for amateur satellites.
Among future items are digital inter-satell ite
coordination. Individual users arc and will be
using satellites for digital communications.
An AX .25 mailbox is now in orbit on Fuji
OSCAR 12. and more arc on the way . TIle
Phase 3C spacecraft will have digi tal teleme
try. bulletins. and engineering data. and an
experimental digital transponder called
RUDAK. TIle two scientific amateur satel
lites. UoSAT OSCARs 9 and II. t ransmit
most of their data to the ground d igitally at
1200 bits per second.

Com pute rs

Personal computers are becoming neces
sary items in most ham shacks tod ay . Satel
lite-users find them especially useful. The
primary use is to track the satellites, provid-

«



Ing the numbers in real-t ime , or in hard-copy
prepared beforehand. that tell where the an
tennas should be aimed fro m moment to m0

mcnt . Other uses fo r the co mputer range
from acting as a terminal with a terminal node
controlle r (T NC) for packet operations. 10

full station automation and control to digital
s ignal processing on audio s ignals to and
from the rad ios.

Those who like programming are in good
company in the satellite community . Most of
the cu rrent leadership of AM SAT-North
America have been involved in some aspect
of producing sate ll ite tracking software at
some point in time and some o f !hem even
came into the program through interest in thi s
type of programming . Th ere are all sorts of
software projects such as writing or porting
software for (moving an existing program to
another compute r) communications , digital
protocols. graphics. sa tellite t racking . digital
signal process ing. data collection, data analy
sis. and data archiving . There is a lso a need
for those who can handle a personal compu ter
in its more " t rad itio nal" role as a business
machine for databasi ng . accounting , and
word processing.

Software is available from AMSAT and
from other non-profit or comme rcia l sources
to cove r any of the above-listed tas ks , and
much more .

Hams without computers. however. can
still wo rk satellites . Those w ith fixed anten
nas (omnidirectionals, for instance) . need to
know only the acquisition time (when the

satellite fi rs t appears on the horizon) and loss
of signal time (when the satellite disappears
over the horizon). These and rudimentary
elevation and az imuth infonnation are avail
ab le for low earth orbit satellites from a sim
ple graphic device called an " OSCARloca
tor." This device is used with information
available on AMSAT H F nets and ma iled
publicat ions . There is also appropriate infor
mation available via the satellites themselves.
in auto mated CW telemetry . and in the future
on nets . Phase 3C will require less actual
tracking for mo re on-the -air lime , and Phase
4 will be in geosynchronous orbit. In the last
case. one needs only to obtain coordinates
once. a im. peak . and lock down!

Sma ll Lots . Country Estates

A trend these days. particularly for techni
cal types (such as many involved in ham
radio. is living in the city or the suburbs. This
usual ly means little or no lot space. and many
neighbors nearby. These constraints make it
very difficult to install an adequate antenna
system for HF hammi ng .

Not so , however, for satellite work. as my
own example shows. I live on a small lot in a
la rge city . All of my amateur transmitters
(aside from ha nd-helds) are in the 25-30 wall
output class . My very adequate antenna sys
tem is only 20 feet high and requires an eight
foot spherical turning radius. It barely clears
the house . Given ten times the money and len
times the space. I could only margin ally im
prove my receiving situation. A single. c ircu-

larly polarized crossed yagi for each ba nd , a
modest transmitter. and a quiet receiver arc
all that is required for consistent. reliable
operation.

I had made a satellite contact even before I
got my satellite an tennas! In my impatience. I
used a magnetic mount quarter wave for one
band , and the antenna f rom a hand-held
transce iver for the other band . and completed
a QSO via Fuji OSCAR 12 . Other amateurs
have conducted successful satellite opera
tions from their cars using a pairof radios and
mobile antennas. If Phase 3C pcrfonns as
advertised. these kind s of operations will be
come routine.

Folks in the country can have a fully ade
quate satellite station that possibly has less
environmental impact than the antenna sys
tem they require for terrestrial TV reception .

More room means more ambitious expe ri
ments. Using moonbounce-class antennas
and quiet receiver fro nt ends. it 's possible to
hear Ihe noise floor of most if not all amateu r
satellite receivers being retransmitted by its
associated t ransmitter. Information on the
signal level and nature of this noise floor is
useful 10 satell ite designers and operators .
Al so. tests of signal level and quality at and
eve n slightly below the horizon are of in
terest to the user commun ity . Those with
plenty of received signal with which to work
are best equipped to pull out marginal sta
tions . This could be critical in emergency
communications .
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The New Ten Tee
Paragon Transceiver

Ten-Tee Co.
Highway 411 East

Sevierville TN 37862
Price $2 ,245

For those of us thai grew up in amateur
radio , co mpanies like Johnson, Hath·

crafters, and Nationa l seemed as American
as McOonatds or Burger King today. When
the imported wave of ham gear hit America's
shores In the 70s, many of these famous
names disappeared from the ham shack
and vocabulary. One Amer ican equipment
manufacturer still around is Ten Tee from
Sevierville, Tennesse. The Smokey Moun
tains are hardly Silicon Valley. When AI Kahn
K4FW and Jack Burchfield K4JU founded the
company in 1968, it qu ietly gathered a faithful
following, and the product ce J1ainly deserved
a lOok over . The Ten Tee Company has devel
oped an excellent reputat ion for last and tnor
ough service at an honest cost. This was no
small achievement in the highly competitive
ham market.

Ten Tee's latest venture into the amateur
market is the all-band HF rig the Paragon . As a
satisfied Ten Tee Corsai r owner, I was most
interested when the dealer ads appeared in 73
for the Paragon. Ten Tee has made a radical
departure from their normal no-frills approach
in ham gearwith new features in the Paragon ,
such as microprocessor frequency control,
two VFOs, generat coverage receiver. and a
bank of memory channels.

let me clarify the no-Irills statement: It's not
intended to indicate a lack of performance, but
simply the lack of bells and whistles thai hams
have come to expect on the imported models.

In the Beg inning . , .

Let's begin with a major problem with the
Paragon- obtaining one. While the prototypes
were around in 1986, dealers would not ac
cept orders for the Paragon unt il early 1987. I
placed my order around the lirst of March
1987, and the rig arrived the first week of
September. A six-month wait . That's a ntue
like telli ng a l ive-year-old that Christmas has
been postponed unt il July. When checking
wilh Ten Tee in the summer of 1987, the Com
pany indicated a production of 100 units per
month with about 250 orders back logged.

The Blessed Event

Well , the UPS man finally did show up with
Model SN:057, which I hurriedly unpacked
and plugged into it's outboard Model 960 pow
er supply/ speaker . I was immediately im
pressed with the physical size of the unit, a
somewhat large 5¥4 w x 10¥4 wx 17". The con
trol knobs were also a good size . Having large
paws, the small oriental knobs can be a prob
lem for me.
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The Paragon is a synthesized transceiver. It
has a general coverage, all-mode receiver
(SSB, AM, CW, FSK, and optionally FM) thai
tunes from 100 kHz to 29.999 MH z. The
Paragon comes complete with a 2.4 kHz SSB
lilter and 6 kHz AM filter. The AM l ilter makes
for very comfortable listening, especially to
the foreign broadcasts and the local 50's rock
station. There are provisions lor opt ional plug
in filters for t .8 kHz SSB, .500 and .250 kHz
CW and FM transceiver plug-in option, even
able since the end of 1987. The user can se
leet filters regardless of operating mode. A
voice synthesizer for frequency readout and
an RS-232 interlace lor com puter control will
be available soon.

Receiver

How is the Paragon's receiver? In a word ,
quiet. Ten Tec has managed a very quiet PLl
oscillator, and indeed Ten Tec indicates tha i
much 01the three-year eng ineering effort was
invested in improving receiver performance
and inherent PLL phase noise. Tuning across
the bands between signals will quickly enest
to Ten 'tee's success in achieving lhe compa
ny's goal. There were only a lew minor " blips"
on the 10 meter band ; otherwise the receiver
was very quiet .

The blue ncurescent display is switch se
lectable lor 100 Hz or 10 Hz readout, and a
slow-last control lor luning. Frequency serec
tion can be made using the main tuning knob,
keyboard entry pad, or the up/down buttons
that step in one megahertz increments or to
the next ham band .

Ten Tec has installed a tag in the Irequency
display area . This tag leature shows the date
or the current 12 or 24 hour time, which is
displayed by repeated touches of the display
key. The tag, or memo feature, may be used to
write in up to a 7-digit alphanurnenc message,
such as net name, callsign , or 10. The function
keys double as an alphanumeric keypad with
which to write the electronic memos. A cornet
nation of display messages in the 62 memo
ries and the scan feature makes the radio light
up like the Fourth of July in Philadelphia! The
memory channels retain mode, filter, tag, and
frequency automatically.

Additional receiving funct ions are pass
band tuning, which shifts the IF +/. 1.2 kHz; a
tunable audio bandpass filter, a a-pore device
with a variable center frequency 01 220 to 1.7
kHz; an add itional 250 to 2.2 kHz notch filter
with more than 50 dB 01 notch depth; a vari
able tone control; the ·20 dB ettenuetor: and a
receiver capable 01 handling just about any

condition the bands can dish out in terms of
QRM. Completely removing the carrier of a
" tuner upper" from the frequency presents
no problem. The CW selectivity with any
optional filters is quite good, as I discovered
in the recent November sweepstakes contest
onCW.

The CW sdetcne SSB moni lor volumes are
adjustable independently 01the AF gain.

Transmitter

On Ihe transmit side 01 things, there 's a
choice 01 upper or lower sideband, regardless
of band chosen, plus CW and FSK (FM option
al). The RF output is AlC stabilized and ad
justable 10 to 100 walls with the trent panel
control. The low impedance microphone input
provides voltage to power an electret me ele
ment. A speech processor increases the ratio
01consonant 10 vowel sounds to increase ar
ticulation up to 10 dB. Broadcast quality re
ports, with and withOut the speech processor.
were all very favorable on many contacts . The
processor did give an added punch without
reducing audio quality.

Internally, all circuit boards are glass epoxy
and easily removed without desoldering . The
front panel is hinged to provide access to all
sections 01 the chassis. Only lour screws are
needed to remove either the top or bottom
covers. The roomy interior can store a lunch
and almost a six-pack lor Field Day. The
shades 01gray are a lillie reminiscent of the
older Collins " S" line .

Summary

Ten Tec has apparently aroused consider
able interest with this radio, having had sever
al visits from a number 01 local hams who
would like to own one. The Paragon seemed
to please even the demand ing big gun OX
types with its sensitivity and selectivi ty.

The improvements needed would include
a panel-mount level controls for the inter
nal monitor, and perhaps VOX gain and de
lay controls on the front panel instead 01 the
rear, otherwise the Paragon was enjOyable to
operate.

The Paragon is a fi rs t class amateu r
transceiver with an impressive list of features.
It has the look, leel, performance and price of
a professional piece of radio equipment. If a
new HF transceiver is in your future, the
Paragon warrants some serious consider
ation. Dl
Readers interested in reviewing equipment
for 73 should send us an SASE requesting a
Reviewers Questionnaire.



AT MEMPHIS AMATEUR, WE OFFER YOU

STRAIGHT FORWARD DEALS
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TEN TEe PARAGON For the serious
• • •• radio operator!

Engineered and built right here in Tennessee
PARAGON is Top-ot-the-Line. General coverage
receive r, all mode. Full Feature Reliabil ity!

For saleable

WE TRADE used gear!
Call for free
appraisal!

ABOVE, TEN-TEG'S NEW

TITAN
Full, maximum legal
power with ease! All
bands, 15 thru 160,
A Great Amplifier!

TEN-TEG MODEL 229-B

2 KWTUNER
The way to get suberb
performance from your
equipment!

TEN-TEC CORSAIR II
The only full featured ham transceiver that uses a
permeability tuned oscillator! Full of unique
features and reasonably priced! Call Us Today!

1·800·238·6168
WE WILL TRADE FOR GOOD, USED
HAM GEAR. CALL US TOLL- FREE!

MEMPHIS AMATEUR ELECTRONICS
22 YEARS IN HAM RADIO

1465 WELLS STATION ROAD, MEMPHIS, TN 38108 Phone: 901 -683-9125

OPEN 9TO 5
CENTRAL TIME
SAT.9 T0 12

CIRCLE 3:11 ON RUDER SEAl/ICE CARD
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2m/70cm Dual Band
Mobile Transceiver

ALD-24T

l"Omm tWI ' SOrnm IH) . l l\o1;mm
S',,-tWl ' 2- IHI ' 6 ',, " 10)
Sm"~$t Du.1 B.nd
lr.n.eei....' A.a ilabl<o

8 Prog rammable Standard and Non-Standard
Repeater Offset

• Many more features , see you r Dealer!
Al so avai lable:

25WATI2m,45WATI2m
and 25WATI 450 MHZ.

With ALlN CQ's advanced engineering and technology, the AlD-24T 2m17OCm Dual Band Mobile Transceiver is
designed to be the ultimate in compact size with an impressive array of features, allowing maximum flexibi lity in
installation and ease of operation.
8 140-149.995 Mhz/440-450 Mhz 8 CTCSS Encoder/Decoder: Standard
8 CAP and MARS compatible 8 16-Key Autcpatcn Microphone
a 25 Watt High - 5 Wan Lower Power with Up/Down Buttons

both bands 8 Programmable Band Scan
a 21 Memory Channels a Memory Scan and Memory Lockout
a Dual VFOs 8 Ultra Compact & Light Weight
a Large LCD a Simple to Operate

,q.. l a.c,,,,,,,,,,•.H__, QH

"-"O_·_,NV

1'1'..."""11 .....""..'.. .0."' , HH
l'I<>gu. EIec'rnnlc:.· Sou'hlr>g1on. CT
_ .• EIec'_ ·Wil.""oon,WV
_D1Olnbull"ll Co ·-'10
_ •• C>ty.lol" . : " .IolN
T-«)om EIecT_ Con>M. ' UIll••"". IolA
T• •• Comm. cen,., ·Hou.,on, T)(

T. ... To.....,..· "'.no, T)(
VHF Communlc:lllon•. J.....'"..n. NY
___$alU.(;oj'" ,NC

CA"'AD4

Canadian Distribulor
Texpro Sales Inc.. Burlington, Onlarlo
(416) 332·5944

. ·TecI>, · ........ CA
A_ ' _...,. Contm •w._ngIO<I. DE
AmIl , Co<t>m. ETC •. Son "'n1(",IO, TX
AES, MI' .. IOU_, WI

AES - W'O ''''Ia. Ot<
AES . 0rlen<I0. Fl
AES ·o-n..... Fl
AES·LalV_.NV
A_ ,n A........' "'-&oPlIly . Au.lin. TX
lion)' E*'.rnn;c. · 10.... YO"". NY
Bu'gh..", A",.,.u' ceol.'· W.'.rtown, SD
CoIor_ Co<t>m Coni.'. oer-o,CO
DM-_ A....._ s..1'I"t' . _ CMl... DE

lloo'.e-..ocat""'.·_" _ .GA
El 0rI.,.0c EIIOCl~' _nm....Dc

EEB. Vle<lno, VA
EGE. I.. C .WOO<l!lrt~ge. VA

* ALL ALINCO Products carry a z-yea r Factory Warranty.
See your favorite dealer, listed bel ow, fo r full detai ls. *

"- - - - - - - - - - - - - - - - - Allnco's products are carried by these fine dealerss----------------o[
EG£,INC .S-O. NH HSC . SooI1a CIanI, CA

E<Iel<_ Comm<,on!Cal:'''''.'~' Il HSC · s.c.....nIO. CA
F l lol E*,I"""",. ·O_n.I""O, NC HSC · S\lnnyvale, CA
FIoJd E'«lronle•. CoIlln'~lIa.Il Inlam.llon. ,q..lo S",.",. · 1ol,...,I. Fl
Tna H..., SIOIIon . h .....III• . IN Jun'. E*,lJ"""'.' eu"'.'Clly, CA
It>e H.... Hul' .0. 110. Dc "'''''-'' AuoelOl.. . Soon__Dc
HOI" "'- _ , CT ..,. flOoCl<OtM<;. ·c.oarG....... .....,

..-.._· CA __ EIec'~-_,'on.TX

H,..ch SoH. Co ,k ,Nl Maryland RadIo Cen••, · .....'WI.MD
HII Elee'ronle•. M " • ••g lol l M.m~•• Amll.u, Eleelronlc•. M. "'I'/1I. , TN
H,qO ·An_m.CA lol i<:hlgal' _ MI. C_n•. lol l
HMO ·A''''''o.,GA M,_ eon l"'ll·.........""Dc
HIIO ·eufll_.CA __e..t... ...-Clly.YO
HIIO·o-_.CA NlGEIecT_. Iol_.Fl
HIIO· "'-'I•. AZ Om'" EIIOCl""""" .a..-,TX
HIlO . Son Otego. CA Quem.n' EIee"","c., Son JON, CA
HAO ·V... NUY., C... RF En'.'I»'i''', M...lIi.I~, loiN



Advanced Multi-Torque
Antenna Rotator

Each InCID" is eQllipped wrlh • Super Wr ~ and 0uIch brake I"tMem (Slip duIdl
type) Ihal worb illd8pel~~ from !he ITIlIJn frame gNl' trairI and protects Itle rota
101' mecharli6m from esc III' .. 1Ofqu8.

Low vohage (24VACI motofs ,.. Iow-cost &-wire control cable.•.can be installed on
Ih8 same base ... texex unit.

~ u n;q"" desiRD of 1M XP·1(l6.US antenna sY" em 8i"". you MONOBAND PER
fORMANCE in, M ..Juband "".m T'1>t •..,ten"", USES NO TRAPS of load,n8 coils ,1>.1,
rob power and limit bond"...;d'h Som ....... A.uen.......~ 1M FULL surface.""" <>i ' ho
m"",n'. on ALL band!..

Our commitment 10 u~ only the fine•• mate . i. ls insu'''. thaI your inve....."n' will las,
fn, yean. Our sysl~m u""s a Doubl~ r"': langula . bclOm, CAST aluminum ~I~"",n l

mou nling brocke" . allsla;nl" ... h.rdw.r~ . nd a high power balun .

In the final
analysis quality is
I

~ .ess expensive /'

The r()(a!OI' frame
can reese up to 4
m ol ors 10
increase torque
and load capac-

'. ity.--I",So"" .. ,...,.. .. ,....
1'17500"

M~750 P'E

,_ .1, ..",- ,....
~_ II ..
._ A

' /~" DAIWAO

~
! _>;\ Electronics Corooration

. ~ 1842BWest 169th 51. ill Gardena, CA 90247
DP.IWA (213) 538-1043 . FAX (213) 538-1096

ClRCL£ 264 Ofrl REAOER SERv ICE CARO

A1~...t p<'rlo~ On • M.d/,ba"" bea... il yDI"" whom you move up 10 So .
tbe laol t>e.... you 'll .....e '0buy w"bel~" §onuno.. is you. boool .",,,,, .......I boon
rom~rnl to .he construction and ""rfo,m.onoo 0/ OIMr mulh and "'''Roband anI""""
.ystems

Esp. Daleo Ame~

o Chcrk Enclosed

o V isa

1.0 YES' I::nt l:-ecci:-my:';y of 73 AnMlIl"U Rat/iv ai home:
• every month. Please , Iart my ,"b'l'nplion immediately :

I yellr (1 2 issue,) for S19.97 and a FREE 73 BASEBALL CA P'·
~ame _

I
I

I AecounllJ---,y;,;;-----iJ~;;;----_;;;-;;;;;====::
O MCI Sigl\lllure _

I Off"" "ahd fOf a1...-.:l1l........Y Canad.... and """,,,1"....-1..., orden: \17 "". year 112 ......., U,S ",....
I"Ita>o: al..,.. .. ·1> """,h fOf do:l",el)' ol r".. ;..-. · F.... 11'" "'" ..,. '" F*d illbKnben onI, .
~all (~...~) ,t~." R~" , p~1Iu~~. •'a.--min.da=':':' \ ' 1~7_~

You 've discovered the greatest hubby in the worl d. And 73 A mllieur Radio captures the excitement of amateur
rad io like no othcr ham magazine in print today . With 73 , you'll havejUndiscovering the Ihrills ofthis great hobby .

And while you 'real it, you' ll also learn more about ham radio.
Don 't take the risk of missing OUI on all 73 has to offer. You can have your issue: of 73 delivered to your home
every month for jusl $ 19.97 (12 is-.<;ues)-lhal"s 43 ':l off the cover price!

And with every paid subscription we 'll send you a FREE GIFT: a greatlooking 73 baseball cap.
A home de livered copy of 73 means you'H never miss out on these tremendously popular
monthly columns : ', ..~.,J

»Consuu cuon projects: The ITIOf>I hornebrew projects any...here ,
«Product reviews: Belly-to-belly matchups of new gear.
aAerial View: Everything you'll ever waru ro know about antennas.
aQRP: For low powe r aficionadO!> .
aWEATH ERSATS: Get the late st fax on the weather,

" «Never Say Die : And you bel I won't.
- 73 Inlernational: 73 Amml"ur Radio is lhe only ham magazine

...-ith monthly news from every comer of the ...ond .

FELL OW RADIO AMATEURS,

And rerucmber-c-wuh every paid subscription
o rder , you'll receive a FREE 73 BASEBALL
CAP,andSAVE43% OFF THE COVER PRICE!

SUBSCRIBE TODAY.

73AmaleurRadio - May, 1988 17
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New PK-232 Breakthrough

Six Digital Modes - Including Weather FAX
1900 25fE87 38A-4

$ 3 199~MATEUR NET
S379.95 AEA RETAIL

Your home computer (or even a simple termina l)
can be used tor radio data communication in six
different modes. Any RS-232 compatible corn
puter or terminal can be connected directly to the
PK·232, which interfaces with your t ransceiver.
The only program needed is a simple terminal pro
gram, like those used with telephone modems,
allowing the computer to be used as a data ter
minal. All signal processing, protocol, and
decoding software is in ROM in the PK·232.

The PK·232 also includes a no compromise
VHF/HF/CW modem with an eight pole bandpass
filter, four pole discriminator, and 5 pole post
detection low pass filter. Experienced HF
Packeteers are reporting the PK-232 to have the
best Packet modem available.

Operation of the PK·232 is a breeze, with
twenty-one front panel indicators for constant

A new software enhancement
makes the AEA PK·232 the onl y
amateur data controller to offe r
six transmit/receive modes in a
single unit.

• Morse Code
• Baudot (RTTY)
• ASCII
• AMTOR
• Packet
• Weather FAX

status and mode indicat ion. The 240 page manual
includes a "quick start" section for easy connec
tion and complete documentation including
schematics. Two identical back panel radio ports
mean either your VHF or HF radio can be selected
with a front pane l switch. Other back panel con
nections include external modem disconnect,
FSK and Scope Outputs, CW keying lacks. and
RS-232 terminal interface.

The RS-232 connector is also used for attaching
any Epson graphics compatible parallel printer for
printing Weather Fax. Weather maps and satellite
photos, like the one in this ad, can be printed in
your shack.

Contact your local AEA dealer today for more
information about the one unit that gives you six
modes for one low price, the PK-232.

2006-100th 51. 5W
Lynnwood, WA 98036
(2061775·7373

Brings you the Breakthrough

CIRClf: 81 Oft REAJ)EIt SERVICE CAItD



uniden~
CBRadios&
Scanners

Communications Electronics:
the world's largest distributor of radio
scanners, introduces new models of
ca. radar detectors and scanners.

NEWI Bearcart 760XLT-SA3
l ist pr ice $499.95/ C E price S279.95/SPECIAL
' ...."do 100 Ch.,.ne'. Cry.""••• • AC/DC
F'lIquIlncy fanlle: 29-54, J 18· , 74, 406·5 12. 806-956 MHz.
EMCfuCHI' 813.11815-Ull.O 125 end 8 tl8.98 15 ·"'l. ,O ' 25 MHI

The B.arcal 760XLT has 100 programmable Chan
nels Otgatlized as I i¥e channel bankS lor easy 1,11e.
and 12 bands 01 cove rage including Ihe BOO MHz.
band. You also get automatic $Canning 01 ceecrc
gramme<! ai rere/I. poljce, ma rine, aod emergency
services. 11 also includes Wealher Search, Priority,
Squelch, lockout and Delay. It has automanc and
manual band search to find new act ive t recueoc.ee
in other areas ettne rad io spect rum. The Bea rcat
760XLT mounts neatly und er the dash a rn;l co .....
nects directly loluse block or battery , The u nil a lso
has a AC adapter. flip Oow'''' stand and telescopic
ante a lor desk t oP use. 6·5/16" W" , "".. H " 7""·'
O. Model BC580XLT-$A is a similar veraiol'l without
the 800 MHz_band lor o ...ly $219,9 5.

. , '.-
• •

BC760XLTb ~~

Regenc~TS2-SA
l ist price S499.9 5/ C E prlc. I309.95 / SPECtA L
':I-"nd. 75 Chenn". C",.t."•••• AC/DC
FffXlu.ncrrange: 2g.~4, , '8· , 1~. 406·~ 12. 806-950 MHZ
The Regencr TS2 sca...ner le i s you monitor
M ilit ary, Space Sate ll it es, Govemme...t, Railroad.
Justice Departme...t , State Department. Fish &
Game, Im migrat ion. M arine. Police and Fire Depart·
ment$, Aeronaut ical AM ba...d . Paramedics, Am
ateur Rad io . plus tboesa...ee of other radio tre
quencies mosl8C8...nees cerrt pick up. The Reg ency
TS2 fea tu re s new 40 chan er per second Tu rbo
Scan~ so you wont miss a y 01the ac t ion. M odel
TSl·SA is a 3 5 cha...net version 01 th is radiowithout
the 800 MHz. band and costs on ly $ 239.95,

Regency· RH256B-SA
list price $7 99 .95/ CE prlc. $32IU~5/SPECIAL

,e eM""" • ~5 WenT~ • I"rlorltr
The ReperlCy AH256B is a siJlleer-..channei VH F land
mobile t ransceiver designed 10 cover any frequency
betwee... t 50 to 16 2 MHz. Since th is radio is
synthesized. no e " pensive crystal s are needed to
store up to 16 1req uenc ies w ithout ballery backup.
All radios come w ith CTCSS tone and scan ning
capabilities. A mo... itor and nighVday switch 15 also
standard. This Iran sce ive r eve... has a priority lunc
tion. The AH256mak es a... iOeal rad iofor any pol ice
or fire departmenl volu ...teer because of its low cosl
and high perlorm ance. A eo Watt VHF 150-16 2
M H z. version called the AHe06B-SA is available
l o r $4 29 .95 . A UHF 15 wall, 10 c hannel ver$ion 01
th is radiO called the RUl 50B-SA is also available
and co vers 4 50 -4 8 2 M Hz. but the cost is $4 19.95

SALE Bearcat'" 100XL·SA
list price S349.9 5/ CE prIc. 1159.95/ CLOSEOUT."Ifd, ,e cto-., • l'r""ItF • hen ",-,-,
....-ell • Umlt • Hold. Locllout • AC/DC
freq,..ncy range. 3()-5o. , .8·1 ' •.•0/1·512 M H z
Uniden I'In aul l'loflzed CElto closeoutt,.. famou l
Bea.cal 100XL to make .oom lor new models. Tl'lis
scanJler 1'185 a lull 16 channell wilh frequency coverage
I hal includes sll public servic e bands. Wow... what s
seanner! Included in our low CE p. ice is a sturdy
ca.rying ca$fl, earphone, bett"ry cha.ge./ AC adapter.
six AI< n;.cad bett.nes and f1e",ble anlenna. Since 11>'1
is a spedal closeout prico on our last 200 pieces, you
muSI order your aaa,car todlly 10lake advanl ;oga 0111'111
e"cellenl seanner opporturwty,

*** Unlden CB Radios ***
The Uniden ~ne 01CitiZens Band Radio transcelve,. is
styled to compliment otl'ler mobile alldio equlpm.nt
Uniden CB radioa are so r.liable that they have a two
yea r limited warranty. From lhe feature packed PAO
540e to the 3 10e handheld. the,e il no better Cit izens
BlInd radio on Il'Ie markel today.
PROO I OE-SAU_n <10 C"- PotlatJlel'MObiIoCB $85 95
f'ft0330E-SAU_ <IOQ\. Flell'lQllemounlCB $ 1 09.9~

H I ...u.SA PR031 OE "l'riltl '1ChlI"",_ ban..., I)IICIo.S9'll .95
. 1O-SA1.2V1.10 Ni-cedbe"""" lor N."..(MI of I OJ S20. 9~
KARATE·SA U_n <10 Ctl_1 ' ''lCu. r.dOO $89.95
PRQ510E·SA Umd. " 40 cl'llnne' CB MobI $49 95
PA0520E·SA UJ\idl" <10 c"'nn"l CB MoDil.. . S59.95
PAQ540E·$A Umd.n 40 cll.nn" l CB MoDil" . . . . . • 119,95
PA0840E·SA UJ\jd"" 40 c"'nn.... SSBCBMobile . $1 59 95
PA07 10E·SA Umd." 40 cll.nn. ' CB BlI l 1995
PAOflt OE-SAUmd. ,, <IO cllennel SSBCB se $179 95

***Unld.n Radar o.Ieclo,..***
Buy the lineal Unlden radar delectora from CEI today.
AOJ·SA U__moun'.adar delector Sl 09.95
Aoe-SA U"idelI · PUSPQrt'" "'1 radar delector.. , S129.95
AOllXL·SA U"ld... ·",iCto· ..ze .ader delector SI 59 . 9~

A02a'SA U"id." visor mount radar ""tector S59,95
AD500-SA Unld. n visor mount rl dar deteClor $19.95

NEW! Bearcat'" 200XLT-SA
List price $509.95/ C E prlc.1299.95
f ........" 600 CII--' • IJOO .Hz. H."dIt.,d
,,_II • LImit • Hold • 1"rl0l1tt • Lociovt
'reQu",CY r. "Se: 11l·H . • •,.. 1• . 40ll·s12. _·1l5• .,HZ
E.cludes 823,1l' 15-'49,0125 and 888"15'894.0'15 .,Hz
The Bearcat 200Xl T sets a new s tand ard lor hand
held scanne rs in performance and d ependabili ty.
Th is tull featured unit has 200 p rogrammable
channe ls wit h 20 scan ning banks and 12 band
coverage. If you want a very similar model without
the 800 MHz band and 100 channels, orde r the
Be 1OOXLT·SA3 foronly $199.95.lncludesantenna.
carrying case w ith belt loop. ni-cad ba"ery pack,
AC adapter and earphone. Orde r your scanner now.

Bearcat" 800XLT-SA
List price $549.95/C E price 52 59.95/SPECIAL
UI·..nd, 40 Ch.nn.' • No-~",efel.cen".,

Pr"'tty confro' • ".~h/Sc.n a AC/DC
Bands: 29-54, , 1B·114. 4 06-51 2. 806-912 MHz..
The Uniden 800XLT recei_ 40 channels in lWObenks.
Scans 15cl'l-annels per aeeond Sil-.9...·• ,, 4""~ . 12.,...·
"you do nol need the 800 M Hz. band.. simil.r model
called the BC 21 0XLT·SA is available lor $1 96.9 5.

Bearcat" 145XL-SA
List p rice $189.95/ C E price 598.95/SPECIAL
1O-..nd. 18 Chen".' • No-~",.tal.~.nn.,
Prior-IfF control. W.eth., e.e~h e AC/PC
8aMs: 29·54. 136-114. 406-5 12 MHz
The Searcat 14SXL is a 16 enanfl$l. programm.bIe
scan.- coveting ten freq....,."e;y bIonda. The uno! feal",n
a buill-;n delay junction th.t adds a tl'lr_second delay
on all channell to prevent missed transmisSIons,

Bearcat'" 175XL-SA
list price $279.95/ C E price 5 156.95/SPECIAL
U·"nd. 18 Chen_'. W••fh., ...~h
Prior-IfF control. "arch/Scan. ACIPC
BaMs: 2r1-54. 118-114. 406--512 M Hz
Thl B••rcar 175XL gsan aulomaticsearchfeature to
jecete new frequencies. Priority. lock oul delay and
scan speed are all included

Regency'" Informant'" Scanners
Frequency coverag e; 35·54, 136-1 14 40 6-5 12 MH z.
The ne w Regency Inl o rm ant scanne rs cove r virtu
ally all the standard police, lire. emergency and
weather f requencies. Th ese special scanners are
preprogrammed by state in the units memory. Just
pick a state and acategory. The Informant does the
re st. All Informant radios have a leature called
7urOOScan~ to acan up t040 Channe ls per second.
The INF1 -SA3 is ide al l or truckers and is only
$ 179.95. The ne w INF2·SA3 is a delu_e model an d
has ham rad io, a weather alert and other e_c it ing
fea tures built in fo r only $ 21 9 .9 5. For base slation
use. the INF5-SA3 is only $ 12 9 .9 5 and lor thOSe
who can aNord the besllhe I NF3-SA3 al $ 149 .9 5 . is
a stat&-of- Ih&-art. receiver that spells out what
service you' re lis lining to such as M ilitary, Airpl'lone.
Paging. State Police. Coast Gu ard o r Press.

Regency· HX1500-SA
l ist price $36§.95/C E price 1179.95/SPECIAl
U·"nd. 55 Chen".l e H."dheld/Porteb'.
"'rch • Loc*out • Prior-IfF e ..ni ",_,
.ldem'#qufdcrpleidlepM, a EARO...._OI'
DlNel CII_"e1Ace.e. F_tu,•• Seen.,~
Sandi- 29·54. "'·13'6. I f 4·114. 40$-410. f4()-5 ' 1IilHz
The new handheld Regenc y H X1 SOO scanne r is
l ully keyboard programmable lo r the ultimate in
versatility. You can scan up to 5 5 channe ls at the
same t ime inc lud ing the AM ai rc ra ft band, The LCD
display is even sid eli1 l or night use. Includes belt
c lip. f1e" ible anlenna and earphone. O pera tes on 8
1.2 Volt rechatgeable N iocad balleries(not included).
Be sure t o order batte ries and b8tte ry charger trom
the accessory list in this ad

*** Unld.n Cordi••• Phon•• ***
A major consumer magaz ine dod. comparison l !\Jar on
cordless phones. The check pointa included cla,ity.
ell iciency .nd price. Uniden was 'ated beSl buy.
XE300-SA Unll1an Cordllsa Pl>onf " " , $/19,95
XE500-SA Unidan Cordlesa Pl>onl wit n paging S84.95
llE700-SA Um"'n Cordl..1Pt\onfIw~ll_a~.. .. $114.95

*** &tended Werren", Progtem ***
"yo" purct\aH a SCMl~. Ce. rada' defector or cor_
Ilf>One I. om any Slor. on t,.. U.S.orCllna.- _ "'" ' .... IasI30
deys, you can p ' up 10 Ihr_ re-.a of • .tended _ .....Iy
...-voce I. om Warran/ecl'l. Thll ...-voce • .,.".;on plen be9_
aN., I,.. ....nulectu••fS w.rranly ••PO'"'' Wl rrl rtfech WIll
perform all nac.l$8ry labor and wIll nol cha"" . l or 'elurn
allipping. Eol.Oded wart. Mlel a,. no..... 'efund. ble . nd . pply
only 10 fheoriginalp"f<:Ila..r.AlwO~I.' ..fended warranty on
• moDjleo, be..._nner II $29.99 . Od Ill'" yelli ll $39.99
For handll.1d _nn... l , 2 y" lIs ;s S59.99 .nd 3 y. . .. ;.,
S79 .99. For ",dar dotl8CIorS, two y.... ;., $211.911 ' or CB
red.... 2 ....... II 139.99. 'or cord_ phor>es, 3 re-""
134.99. Ot_ your _ rranty lor 'fOU' mardlano.. lOdey

OTHER RADIO. AND ACCE••ORIEa
BC S~XL·SA Bl a.eal 10 en.nn" _nn..- $1 14115
BC 70XLT·SA Bearc.t 10 etIannal acenn , SI /l9.95
R10lK)-SARel/. ncy45 CIl,ecann." . CLOSEOUT $1 19.95
lao-SA Ral/. ncy 60 cll l eanne, .. CLOSEOUT $119 95
UC1 02·SA RagencyVHF2 et1. 1Wan" . naceiv..- .. 1 117.95
BPS5·SA Reol ncy f /I amp ' eg. POWer supply . . . 1 169 95
MA54g.SA Orop-Inc"'rger lor Hll I 200 &HX1 5OO . S/I495
MA51..SA W. II cha'oe<' lor HX1 500 _n~ .... SI4 95
MA553--SA Cerryrng ce.. lor HXI 500 acarwwt ..• Sl 9 95
MA257-SA Coga,. n. IigIlI. , cor<I Ior HXI 2/ 15OO . ,SI 9.115
M.Q17·SA Nt-Ca<! bener"l' pact<Ior Hll l 000/ l 200 134 95
BP20S N. c.d benery ll8ck lor BC200IBClOOXLT $49 95
8-8·SA 1.2 V M N~C.d bl lle,illlla.t 01 eiglll) $1 7.95
F8-E·SA F,equency Diraclory for E..,.", U.S. "- . .. $\ 4.95
F.W·SA Freq""ncyOlfectory lor W..,. ,n V S A. .. . $14.95
ASD-SA Alf Scan Dlfectory $14.115
SAF-SA SU....... R.adoO 'requency DI'ectory. . •. . . $14 95
TSG-SA1'ep Sacr. r Rego..ryofU ,S. GeM ,F' eel-. . SI4 95
n c ·SA Tec;tlnIQUOS lor 'n terceptlng Comm.. . . 1 14 95
RAF-SA R.altroed Irequency diraclory .. ... .. . ... S14.95
EEC-SA Em_~& EaPlOflagllCommunocahOns .. I lf 115
CfE·SACover1 In1el'OQenct. Elact Ea...dropt)Ong . . , 114.95
MFF·SA Mldwell F"der. 1'requancy directory 51 4.95
A80-SA M. 9nllt mount mobiie IClInner . nten ,S35.95
A7o-SA se II.tOon _nne' anl"nn., ,135.95
USA""""·SA "'ag moun' VHF ant. w/ 12· cabl• . . . . $39,95
USAK·SA "".• _ mourtf VHF ant wI 17' ceble .. 13595
USAK450-.... "". _ mount UH' _ . wI l l'~ . .. 135.95
AddS3.oo..--\lIor.... Ie _o....ed . II'Ie__
Add S7.OO a/lfQPIng per radio and noo pot ...., .......

BUY WITH CONFIDENCE
To e.f Ut. r••f••f ."•." trom Cl! 01. ny scanner,
...nd or pnone your order di rectly to our SCanner
Distribution Cent er~ Michigan r.,.idenlt pie.... add 4%
u ies tax or supply your tax 1.0 , " umber. Wrrtten pu r·
exeee orde,. . re accepled f,om lDPfoved government
eg-encie-8 and most wall raled firma at a 1~ su rchafQ8
lor net 10 brl~ng. All sates a,e ...bj-ecI to ....,..billty.
acceptancl and verihcatiOr'L All utes on accessoriel
a'e final. Prices, terma and specihcabons are IU t>t8Ct 10
ch.nge without nolice. Alt prices .re in U,S. don.rs. Oul
of sl ock ilem l will be p'.ced on backo,der sutomalica lly
unlen CE Is instruct" d d illerently. A $5.00 sdditional
l'Iand ling fee will be charged lor all orders will'l a
merchaJldi ... tolal under S5O.00. Shipmenta .'e F.OB.
Ann Arbor. Mlc l'ligan No CO[)'s. MOSIproductlthat we
8811 have. manufacturefs warr. nty. ' roe eopiea of
wafTant _ on these product. are .vaileble prior to
purchaS. by wnting to CEo NOft"Cerllfoed Check' requIte
benk cle8rance. Not: responsible for typographlClll error1I.

Mall ord.ra to: Ccmmurocancns Electro n
ics~ Box 1045 , An n Arb or, Michig an 481 0 6
U.SA Add $7.00 p er scanner lor R.P,S./U.P.S.
groun d sh ipping and handling in tne coounentet
U.S.A. For Canada, Puerto Rico, Hawa i~ Alaska,
or APO/FPO delivery, Sh ipping c harge s are
Ihree l imeS c ootinenl al U.S. rates. II YOlJ have a
D iscover. Visa o r M a ste r card . you m ay eaUand
p lace a c redit ca rd o rd e r. Ord e r t o tl· t ree in the
U.S. OiaI8OD-USA· S CA N. In Ca na d a. o rd e r l ol l
Iree by c a ll in g 800·22 1-3 475. FAX a nyt ime,
d ia l 31 3 ·971-6000, If you are o u tside the U.S.
o r in M ic h ig an d iaI313-973·8888 . O rd e r today.
Scanner Olltnbut ion Center· .nd CElIogos .re Irade
ma"'$ 01 Communiclltoons EleCtronICS lne.
1 Bearca' _ • rflt;lllf..-ad t,ademarl< of Unideft Corporaloon.
tRepencr and Turbo Sc.n _ reg.... red lI_arloa or
R"'lIency EIecl'onocalne. AD . 04 1588·SA3
CoPYrl9ht G 1988 Communication. Electronlc.lnc.

For credit card orders call

1-800-USA-SCAN

ConsumerProducts Dit/ision
P.O. Boll. 1045 0 """Arbor. MICIlogan 481Q6-1045 V S A
Fo , ord.rs "aIl313-8 73·8888 o r FAX 31)-8 71-6000
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UoS4Ts:

The British
t Connection

Parlt
oc---------University ofSurrey 's - --

Contributions to Hamsats
by Robert J. Diersing , N5AHD

Figurl' /A. UoSA T· / Standard Tetemetrv Frames.
fl~urf' l B. UoSAT·/
Orbil T..temetry.

UOSAT- l 880228012 532 4 COMPUTER GENE RATED TEL EMETRY
0003030101000270050300120 4001505654206338E072720083847094872
10130311050512000313372 4143116 1 5181C 16 421017350018393019378 4
2005062124052266002300672 401252 5401226439A27329D283 810292090
30 2 405] 101033 267 223327 633 40 06135 ] 61236]6 44]73227383 901395539
40140141 16024 273644 ] 148A441 31 34 500 014 60 05 74 7384C4 8 3 73849 430A
50160 251090052 27 985]08 795 453 52 55376256 448857 4006583 97059 416 F

UOSAT-l 880 2 2801253 20 COMPUTER GE NE RATED TEL EMETRY
00030301010002700503 00 1 20 40 01505 65 4206338 £0727 20083 8 470 94872
101303 11060 61200031337241 4323715193F164355173656183930193803
2015062123022265 9A2300 672 401 252 5401226 42 4627330528381029207£
3023023100023267223327723 400 61353621363633373227383901395528
4014 0141160 24 2736443149 B441 31 34 5080 1460 0644 7384 C4 83 73B494 30A
50 1602 510 90D522 7 9B530 87 95 453 435 53 7 51564 49P57 400 65 83 97059 41 6F

data types thai transmuted as plain text-the
onboard ccntpmcr status. bulletins , standard
sixty channel telemetry frames . and .....bole
orbit telemetry.Two examples of these four
data types can be seen in Figures IA and B.
Both the six ty-channel telemet ry frames and
the whole-orbit telemet ry will be d iscussed in
detaillater,

UoSAT-2 transrmts these same four types
plus one other- the Digital Communications
Experiment (DCE) message headers . This
e xper iment is very important , because it
demonstrates the feasabitity of store-and-for
ward packer message systems using low-cost
satell ites . Samples of data captured from the
UoSAT-2 down link can be fou nd in Figures
2A and B. During a pass with a reasonable

visibility time. all o f
the different data
types will be ob 
served.

UoSAT - I some 
t imes transmits pre
viously sto red im
age s taken by a
cou plcd -ch a r gc
device (CeO) im
ager . When CCD
Images are trans
mitted , a syn 
chronous trunsmis
s ion fo rmal is used
on the down link
rather than the usual
asynch ronou s for
mat. The latte r is
much easier 10 han
d ie on commonly
available personal

WhoJ..- co m p ute r equip
mem o

00000030130286C
000800137] 3 76B2
0010002373376A 9
0018002373376Al
00200013 733 769A
00280013733 7692
00300013 733 758B
00380 013 733 7682
00 400013 733 7671>.
00 480013 73 376 72
00500013 733 766A
00580013733 7662
00600013 7337653
007 00 0 23 73 3 7649
00780023733 7641
0080003] 73 ]7638
00880023733 7730
00900023733 77 28
009800237337720
00A0002J73 3 7718
00A800237]37710

UoSAT program has been 10 stimulate a
greater degree of interest in space sciences
among schools. colleges , and universities by
enabling active panicipation . This goal has
been realized 10 a greater degree in countries
other than the United States. Perhaps one
reason USUoSAT experimentatio n has been
slow to develop is the apparennhe lack of
publicity about the satellites .

I have follo wed the ope ration of UoSAT- 1
and UoSAT-2 s ince they we re launched.
Monitoring the UoSATs is donc from both
my home and the Corpus Christi Stale Uni 
versity Advanced Microcomputer Labora
tory . Fully automated tracking and data
collection stat ions have been developed and
arc in operation at the both stations. Thc
details of these systems have been pub
lished in a number of amateur satellite
related publications.

UoSAT Data

For UoSAT- I therc are four d ifferent

UoS AT- OSC A R-9 was lau nc hed in
October 198 1 followed by UoS AT

OSCA R-I I in March 1984. The spacecraft
are frequently caned UoSAT·1 and UoS AT·2 .
re spe cti vely . Bot h we re desig ned a nd
constructed by the Department of Electr ical
Engineering at the Unive rsity of Surrey.
England .

A Breed Apart

These spacecraft are d ifferent from other
amateur radio satellites in that they carry no
transponders for gene ral communications
use. Instead, they carry various scientific
and spacecraft systems experiments. Some
experiments arc dedicated to gathering data
of interest in sc ientific research, while other
experiments serve to gather data re lated 10 the
implementation of future spacecraft control
systems. Of particular interest are those sys
terns that are low in co-a and yet re liable in the
space environment.

O ne of the primary objectives for thc

20 73 Amafeur Radio . May, 1988
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T.l. _« , Cb 1 . ... 11 M d. Load
T. l ••••• , Cho n 1 Dvo l l 04d . SOu.c•
P. I • •• , s poc.c • • ft Coo pu••• ' OVO•
P. I • • • , SIC Coopu ' ., I rr o. Count..1..., IIC Coo,.. ••• K<rO. COUft'
•• 1&&., SIC Coopu.~, IOot.t.op,.1..., ate Coopu••• 1,,0' toun t
p-,t.or, IIC C_to< _ . .. ""
G"Ylt, G. odl.ftt Ioao Doploy ".0•
c, . olty c. ad l 110.. Dop IO, "'.0•
,","uity c..<l I , 8".. DotlOy
G• •• It, G",.II 10"'" OOp l o y
G.nlty G. ad l . n . 8 0011 Dop lOy
• • • It"do Con•• ,,1 K• • n• •o.~u.,.
••• It~. Con.,ol ~", "" o<qu•• - J
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ceD C ~ EoP' . ' n.~••• ion Pw. l ot
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.0<1 1•• 10.. Dotoc.o. B EHT pow••
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Do •• C l c .. lo ... lip . . ..C»I
Do •• C "fti".. lo_ "pt. Cloc '
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H09 "<>9 Do ••
K09 "l0.,.
hql I ..q Doto
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It S ~. ""wn11ft ' Do" Io lee .
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,/H CD.nn.l rl ••• Con'.ol
Spoc. ""at (lISl)
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spoco ""• •
Sp...,. Ou.,
Sp_ "".t
Spo<:. "" • •
Sp.". Du. t
Spo<:. ""Nt (Ln.
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1102 ClI;) ou......
1M2,..... Po•• U'SII
1002 ,..... '0<0
laol ,..... Port
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1102 TLR Po• •
lS02 TLH Port
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1102 TLR Port
1102 ,..... Po,'
1102 TU< I'or t
1102 ,..... Port (LUI

Tab/e 2. UoSA T·OSCAR-// spacecraft systems status points.
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m .'011. " ... " ." Ul.IO 0.0011 ,..... ,.., lS. ,,,OJ ' .It_1 .. . . 0••<,,,,.• ...U .Tt.. ) ..... 2..... 0 .e000 .... lU. " 'S." . ' ) •.71_ ' ''"OJ
>.I ' IA ' 17) '" . • " " ' 0 • • ' nO.>7 •.•,li 27'." Ol . " l2 . U H O .,.,"-' ...,

1O,u.n 00,,,.,,...1,UISA<&: ..Tal '"'.07
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10' ClI,Gel'" .",~""''' ..TCN

F'igurt 28. UoSA T·2 DCE MeS5age Headers.
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alte rnatives . First .
the audio from the
two meter FM re 
ceiver may be fed to a
Bell-202 modem and
the modem connect
ed to a CRT or hard 
copy terminal. Sec
ond . t he received
audio could be tape
recorded and the de
modulation and pro
cessing deferred until
lat er . Third . a nd
probably the most de
sirable. the modem
could be hooked to
some type of person-
al computer where
the data would be cap
tu red in memory and

C.llb•• t1o n Equ.tion
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' NT( HlC/IJ. S..... I I ') · II OI _r K
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I t. t-Nl/S • 1.01 Ooq C
2.IU ...
1.2I(lI_SOI ... 10.USA < 1< 11.1
2H/JOO • 1 .1 2 ~
0/200 0 1 . 01
( N-36) 1l • 1. 038 ....
(H-1 0 1) • I. ' U . "
( II-H)1l • I.OS) ....
(4 74-lIl/S • 1. 01 lIO<j .... C
( Il t-Nl/S • 1.01 ""'I'''. C
( U I -.l/S • l.01 Ooq'''. C
.~

I . l ' (H-101 ...
O.OIIoI M - G.02 26n (n-Chon ... 1 n)
( N-I ll. II ) " 18 1.t86 nT
-( H- JJ I .SSl ol lt .S4 ftT
-( M- U I.S) ol9t.SS nor
(H-UI/ll • I.OU''''
( n . _O)/S • 1 . 0 1 ilo<I .... C
(t't .... I/S 0 1 .01 lIO<i'''. C
l 4' I-II/S 0 1.11 lIO<i'''' C

Figur~ l A. UoSAT-2 Standard Telemetry Frames,
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C"onnel

UoSAT-2 also transmits CCO images from
time to lime . and asynchronous transmission
is used. but it is at 4800 bps on the 70 em
downlink rather than the usual 2m downlink.
The times scheduled for ceo transmissions
appear in the weekly bulletins from the space
craft.

Equipment Required
Most o f the time UoSAT- I and UoSAT-2

tran smit on 145 .825 ~Hz FM + / - D0p
pier. During a pass where the elevation of the
sate ll ite in the sky is high enough with respect
to the listener. the UoSATs can be heard
using a two meter hard-held unit. However.
for consistent results some type of outside
antenna should be used. Of cou rse the opti
mum situation would be some type of gain
antenna which can track the satellite.

Data Capture and Anal).-sis

Fo r any pracn-
ca l analysis and
use o f the dat a
tr an sm itted by
VoS AT. it mu st
be someho w cap
tur ed and pro 
cessed by comput
er . Th i s ma y
sound cornplicet
ed. but there are
actually se ve ra l

!
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I = 3 x N rnA = + 10V Line Current
1 = 3 x 160 =480mA

Next month: Part II Whole O r bit Data

Other equat ions may require values from
two channels.

Channel No. 05 = Magnetometer
Experiment HXC

Channel No . 15 = Magnetometer
Experiment HXF

Channel Number reemeterec Vatue

I m
U 160

05654
15193
Bx :>: (129 x NXC - 64324 ) - 18.05 x

(NXF - 511) nT
Bx = (129 x 654 - 64324) - 18.05 x

(193 - 5 11 ) nT
Bx = 25781 nT

The examples show n above represent me
range ofcomplexity that will be encounte red .
A complete list of calibration equations for
both sarenircs can be found in Tables 1and 3.
Note the cal ibrat ion equations do change
from time to t ime. If you a rc doing serious
experimental work. it would be wise to check
with an autbontauve source .

The spacec raft systems status line is a bit
more difficult to decode . The 96 systems
status points a re encoded in channels 60-67.
Status points I through 12 are encoded in
channel number 60 . Each ASC II character is
interpreted as a hex nibble . For example .
60400 means that status point 2 is set while I
and 3 through 12 are reset . A listing of the
systems sta tus points for UoSAT-2 can be
found in Table 2.

Software for captu ring and decoding
UoSAT telemetry is available from the A M
SAT-NA Software Exchange and from AM·
SAT-UK. The package available from AM 
SAT-NA consist s of three programs for IBM
PCs and compatibles. One of the programs
supplied will capture data from UoSAT in
memory and then a llow the memory buffer to
be saved on disk. This has probably been the
program most needed to accomplish any seri
ous data analysis . Another program is avail
able to edit the standa rd telemetry formats
and save a new file consist ing of only com
plete telemet ry frames . Finally . there is a
prog ram to read the edited file and produce a
dec oded telemetry report .

Some equations arc more complica ted.
C ha nne l No . 27 = I of T el ecom mand
Rece iver 27330

1 = 0 .125 x IN - 16) x 0 .952 mA
I = 0 .125 x (330 - 16) x 0 .952

= 37 .369 rnA

of tclemetercd values 10 engineering uni ts for
UoSAT-1 fo llow.

Conside r one of the least com plicated
equations.

Standa rd
Telemetry Format

w hi le data fr o m
UoS AT-2 must he
in verted be fore it
can be processed.

I ha ve several
UDS-202C modems
arc in service . I
have also used the
G3 RU H UoSAT
modem with equa l
success . A printed
circuit board for the
the G3RUH modem
is available fro m
A MSAT-UK.

The te le m e t r y
frame s shown in
Figures \A and 2A
are standard s ixty
channel frames for
UoSA T· \ an d
UoSAT-2. respec
ti v cly . The other
frame types e ....olved
later. and the scheme
of switching among
di ffe rent types start
ed with the commis
sioning of the Diary
program s in late
1985 and early 1986 .

T h e s t a n d a r d
rel emerry f rame s
contain data about
th e s ta t us of the
spacecraft systems
and also co ntains
telemetered va lues
from the spacecraft
house keeping sy s 
tem s a nd onboard
experiments . The

e xam ples s hown 10 F igures I A and 2A
arc ac tual telemetry frames captured while
preparing th is article. For both UoSAT- 1
and UoSAT-2. the lines begin ning wi th
00 th rough 50 conta in the actual telemetry
measurements . Each of these lines consists o f
ten sets of a two-digit channel number fol 
lowed a three-digit value followed and a
check d ig it. The chec k d ig it validation
sc heme is the same for both UoSAT- I and
UoSAT-2 .

The header line is similar in both frames
and contains the date. day of week . and UTC
time oftransmission. In the UoSAT-2 frame .
the last line contains the status of all o f the
onboard systems : act ive and inactive sys
terns . downlink data rate . downlink mod ula
tion type and so fo rth . Currently . there is no
simila r indication of systems status in the
UoSAT·\ frame .

No mailer which data format is processed .
rne va lues from the channels of interest must
be converted to engineering units . This is
do ne by subs tituting the value from the
telemetry into a calib rat ion equation. Some
channels use the same equalions while others
are different . A few examples of conversions
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later saved on disk . Data capture programs
fo r the IBM PC and co mpatibles are avai lable
from the AMSAT-NA Software Exchange
and AMSAT-UK.

A little more d isc ussion on modems is re
quired . A Bell type 202 modem is required
for demodulation of UoSAT transmissions .
A BeIl -2I2A modem will not work . Modems
such as the Hayes Smartmodem 1200 are
Bcll -2 12 type modems and cannot be used fo r
demodu lating UoSA T trans miss io ns . The
differences lie in the tone frequencies and the
type of modu lation used .

BeIl-202 modems can sometimes be found
at hamfcst flea markets. They can a lso be
built from circuits that have been published in
the various ham magazines . Also. typical
modems used with VH F packet rad io arc
BeIl -202 compatible. This alternative is par
ticularly at tractive when there is an existing
modem disconnect jack .

Another point to watch for is that the tone
sense between UoSAT-1 and UoSAT·2 is
reversed; that is the tones used to re prese nt a
zero bit and a one bit (mark and space) are
opposite . UoSAT-llelemetrycanbedemod·
ulated with a sta nda rd BeIl·202 modem .
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AR2002
Continuous Coverage

Professional Scanning
Monitor Receiver

25 -550 MHz/800 -1300 MHz

C1IlCLE 279 OH IlEADEil SEilVICE CARD

Performance Above
and Beyond

Specifications:
Rec:emng mDde- Notrrow bind fill . Wide bane! fill &AM

RecerYer OfCl.ltt- M1ctoprocessor cootrole<l PLl
f~ synthaimI supertleterDOyne type:

wtl tl lt iglt-leYel lloUbled balanced 1'!lIJet"

Recerve, If - 750MHz. 45,03MHz. 55 MHl (WFM)
and 455kHz (NFM & AM)

Sensitivity - NFM - 0.35 uV (1208 SINAO)
WFM-l00 uV (1208 SlNAOj
AM - 1 00 IN (lOd8 s.".\

~_NFM_~7_~@ 6I:IIl
~ 2011HZ 70clB

WfM - ~ 5W1l 6dB
~2SMH1 6Od8

AM. - -5 ~
1

29900
14900

C"
299 00

C"
"95
6900
5900

"95
",00

12500
11 9 95

CaiiOon
39900
'2900
"00

_T.ades wanled
treoe Irl )'Ol6 old HT

- .=::--::::::.. , (,... - ~- ~
• --• ------o 0 o --- ,

l= - ~

AEA PK-232 w oltl new WX FAX
xannoocs KPC II
AEA Packet TetmlOill
xeotrcecs KAMIWX

1com 76 1

Shure444D
HElL BM10 Boom Mok.
HElL HM5 Desk M,ke

lsopoIe 144 MHz
Cushc.a11 124 we (146 MHl)
Bottemut HFfiV, 80-10 vertical
Hustlcr G7-144
KLM HF Wor ld crass Series Antcn nas
KLM KT-34A
NEW KlM 1,2-44LBX
GsRV

Larsen 2·meter on gass 4995
New Larsen lM 490CO 5 00
AnIeco 2M.518 Mag Moort Comp 25 00

Thousands ol panel meters 395 uoCALl
8560A 9500
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Transformer 120 V P" . lO50VllA (Sec ' 18 Wore)50 00
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831SP-Pl259 Sd~{'fplate 12 5
82,fi 1N Male 300

GE6146B 1395
3·500Z 14000
GE 126Y7A 7 00
6MJ6 1295
6KD6 1295

MADISON
SHOPPER

USED EQUIPMENT
All equopmenf, usee. dean. W ith 90 da y waflanty and 30
day ner S'....onlllShAl ttadeagaoosl new equoprner1t 5aIe
puce .efun(led dI'()I satlSl.ed

Cal lor Ialesl used gear
(800) 231'3057

T5-430S. Ts-sJOS, T5-520S, FTl01E. and Collns

Porcelalrl 502 Guy 100000t0f5 (11") 3 39

POLICIES
M,n....um order $1000 Mastercard , VISA, or COO AM
puces FOB Hoostoo. except as roted prces subrec1 to
change w,tholll .1Ot1Ce. ITemssooecuo puo. sale Call any
time lochoc~ the Slalus of you . order Te.as rcsocnts add
sales ta x All ~ems 11.01 laCtOly wdnanty plus Mad.son
warranty

BIrd and Belden produels in s lock. caUlodey.

[UJffi[]]~~rn[(]
Electronics Supply

c.~3621 FANNIN ~

HOUSTON . TEXAS 77004 §
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Kenwoo::lTH215A. TH25AT

Kenwood TS1405 - Cal

Kenwood T51 40S Cal !of eeoe
New Kenwood TM·221A. 45W. mot>'e Cal
!COM 2llHITTM Cal

CALL FOR ORDERS
1 (800) 231-3057
1-713-520-7300 OR 1-713-520-0550
TEXAS ORDERS CALL COLLECT
ALL ITEMS ARE GUARANTEED OR
SALES PRICE REFUNDED
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AMERICAN RELIANCE

W E

Number 7 on ,our FHdbM:k e.rd

NEW PRODUCTS
Compiled by Linda Reneau

PRODUCT OF THE MONTH
ACE COMMUNICAnONS

ACE Communications. Inc ., introduces the AR-501 Radio
Telegraph Terminal, a triple-mode radio telegraph (CW) terminal
for amateur radiO operators and sronweve listeners.

The AR-501 is a CW decoder, trainer, and electronic keyer.
Features include automatic speed follow-up and threshold con
trol, l ED tuning indicator, 32-character LCD displ ay, random
code generator, and electronic with both standard and iambic
modes. Code can be routed to an internal speaker, and to a
printer through the parallel printer port 01 the unit. The AR-501
measures 4.5" x 6.25" x 2.25 ". A 12-VOC source powers it. The
user price is $229, including AC power adaptor and parts for
hookup. For lurther details . contact ACE communceuons. tnc.,
22511 Aspan Street, E/ toro CA 92630: 714-581-4900. Or circle
Reader Service number 201.

Monitor. It is a state-or-the-en de
sign and uses innovative custom
IC construction. The AR-BOlM
brings high·end performance
within reach of the average user. It
is designed to provide automatic
detection of both power and
ground pins . making instrument
usage an easy , clip-on-and-view
operation. Additionally, the unit
automatically detects both TTL
and CMOS logic levels.

The AR-BOlM provides indica
lions for logic high. low. and even
pulsing inputs. The unit can be
used with circuit clock rates up to
40 MHz. The AR-80lM has a sug
gested price of $79, which in
cludes a storage case and opera
tor 's manual. AR/ Media. 9247 E.
Valley Bou/evard. Suite 201 .
Rosemead CA 97770; 878-287-

American Reliance announces 8400. Or circle Reader Service
its advanced AR·BOlM logic number 202.
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MAGNAPHASE
The AlT-4 Weather-Master is

Digitar's top-of-the-line handheld
Micro Weather Computer , de
signed with data acquisition ,
recording. and computing abilities
that make it unique. The Weather
Master gives users the opportuni
ty to create personalized weather
stations. It is engineered with
dozens of superior features, in
cluding computer cal ibration,
backlighting for easy night-time
viewing, and a tour-way power ca
pability that makes it completely

DIGITAL RADIO SYSTEMS, INC
The fi rst DRSI PC " Packet

Adapter (PCPAj is a compact. du
al-port communications adapter
card that plugs into an IBM or
compatible. It is suitable for Pack
et Radio, RTTY and AMTOR ap
pucetons. and has an on-board
1200 baud modem for standard
VHF/UHF FM operations. This
modem connects directly to the
radio through a 08-9 connector.

GORDON WEST'S
RADIO SCHOOL

Gordon West's Radio School
offers cassette theory courses for
the following amateur radio li
cense calegories: Novice, 'rechnt
cren. General, Tech/General, Ad·
venced. and Extra.

portable and virtually
invulnerable to memo
ry loss through power
interruption . Inside/
outside temperatures,
time and alarm .
elapsed time , date ,
barometric pressure,
hi-low regis ters . au
tosean, special bi-di
rectional alarms lor

temp A, temp B, and attitude are
just some of its functions. With the
optional RG-2 Rain Gauge and
AN-2 Anemometer. the functiOns
could be extended to receive daily
and accumulated rainfall , wind
speed , wind chinfactor, and wind
direction. The AlT-4 suggested
retail price is $170. For more infor
mation write to Magnaphase in
dustries. Inc.• 1502 Pike Street
NW. Auburn WA 98001; 800-322
1502. Or circle Reader Service
number 203.

The second port may be config
ured for either R&-232 orTTllevet
outputs. It connects via R5-232to
the DRSI HF"Modem. providing a
complete HFN HFJUHF packet ra
diO station . When configured for
TTL levels, the second port can
connect directly to a high-speed
RF modem. Internally. the PCPA
uses an 8530 Serial Communica
tiOns Controller running at 4.9152
MHz. It has flexible addressing
and interrupt provisions. A pro
grammable on-board clockltimer
generates a separate interrupt for
protocol timing and control. DRS/.
2065 Range Road. Clearwater FL
34625; Tel. 813-461~204 , TLX
91CJ.25CJ.4542 DRSI. FAX 813
447-4369 . Or circle Reader
Service number 211.

Each course features the latest
question pool that parallels the
VEC-administered examination.
The cassette trai ning courses
may be used without any visual
aids , if necessary. but a textbook
is included. Correct answers are
explained , and the radio sounds
behind those answers, such as
RTTY and 1200 baud packet, are
played on the tape . Each cassette
course with textbook is $19.95
plus $2.50 postage and handl ing
when ordered directly from Radio
School. Participating amateur ra
dio dealers also carry these cours
es in stock . For more information,
write or call Gordon West Radio
School , 2414 College Drive.
Costa Mesa CA 92626, 714·549
5000. Or circle Reader Service
number 206.



ment in hard-to-reach areas . The
unit also has a diode test for read
ing the forward voltag9 drop of a
rectifier and a removable ground
lead to further expand versatility
and ease storage requirements.
The Maxi-Probe comes with an al
ligator clip ground lead. a set of
logic test leads, a carrying case,
and the operator's manual. The
suggested retail price is $64.95.
ARI, 9241 E. Valley Blvd., Suite
201, Rosemead CA 9,770. 818
287-8400. Or circle Reader Ser
vice number 20a.

can transmit the image at a max i
mum rate of 4 kHz. The TRUFAX
board accepts an audio waveform
in the voltage range of 0.75V to 5V
peak to peak . The output level IS

1V peak-to-peak. The poce for the
TRUFAX system, including an
IBM PC compatible plug-in board
and software, is $599. There is a
two-year warranty on the hard
ware , and the software will be
mainta ined by ccmpcmex for 90
days, with an optional two-year
maintenance agreement avail
able lor $75. For further informa
tion, contact Mr. Robert McKen
na, TRUFAX Marketing Manager,
Compumax Corporation, 26 West
Boylston Street, West Boylston
MA 01583; 617·835·2722. Or
ci rc le Reader Service number
209.

COMPUMAX
Compumax introduces its TRU·

FAX system, a plug-in board and
software for IBM computers and
compatibles . that enables the
user to capture and transmit tac
simile image data on either AM or
FM radio facsimile. TRUFAX is
compatible w ith the Her cules ,
IBM color graphics (CGA), Micro
soft Paintbrush, and enhanced
graphics (EGA) adapters. The TR
UFAX software allows the opera
tor to zoom and pan the enti re im
age . Depending on the graphics
adapter used . the user will actual
ly see two colors (black and white)
on a Hercules compatible graph-
ics adapter, and up to 4 levels of
gray and 4 colors on the enhanced
graphics adapter, With the proper
transmission equipment , the user

AMERICAN RELIANCE
The new AR-100 Malli-Probe

from American Reliance is three
inst ruments in one: An auto rang
ing DMM that measures DC or AC
voltage and resistance. It is also a
log iC probe that works with both
TIL and CMOS logic at up 10 10
MHz and an audible continuity
checker. The Malli-Probe may be
used with sc rew-on accessory
tips. such as alligator and spring
hook types. The data hold feature
allows users to capture and hold a
voltage or resistance measu re-

teres a menu of 26 international
and other scheduled broadcasts.
indicating those currently on the
air. SEEKER is available for Com
modore 64112a computers and
IC OM IC-R 71AJE commun ica
tions receivers. A demonstration
package of the SEEKER system is
available for $15. The suggested
reta il price for the complete sys
tem is $219. Free brochures. AF
Syste m s , P . O . B ox 9145 ,
Waukegan IL 60079; Tel. 312
623-4744. Compuserve E-Mail:
71310,3712. Or circle Reader Ser
vice number 21 4.

construction with QOId

anodizing and high
voltage acrylic. These
capacitors are suitable
for high-power antenna
matching units. power
amplifiers, and trans
mitt ers . They are
presently available in
two values, 500pF and
250pF. The TC-250 re
tails for approximately

$29 and the TC-500 for approxi
mately $40. To order or receive a
quote . write or call Kilo- Tee. PO
Bo)( 1001, Oak View CA 93022;
805-646-9645. Or circle Reader
Service number 204.

nounces a new heavy-duty C-64
Commodore replacement power
supply especially for the packet
rad io amat eur . The amperage
output now allows 24-hour contin
uous packet operation without
voltage change or failure . This
power supply also has a heavier
heat sink and is an exact physical
replacement for the original unit.
Over 52% of Commodore 64 pow
er failures can be directly related
to the original power supply . Price
is $27.95 plus $3 UPS shipping ,
Order from Kasara Microsystems,
tnc., 33 Murray Hill Drive, Spring
Valley NY 10977, 800-248-2983 or
914-356-3131 . Or circle Reader
Service number 207.

AFSYSTEMS
AF Sys te ms desc r ibe s its

SEEKER Computer-Aided Com
munications Monitoring system
as a two-part system for compu ter
co ntrol of shortwave communica
tions. SEEKER-LOG helps man
age large databases of frequen
cies. and the receiver will scan the
LOG for information the user wish
es to record. The SEEKER radio
control program will operate the
rece ive r automa t ica lly in Ihe
user's absence, and can be pro
grammed 10 record 100 weekly
transmissions. SEEKER also fea-

KASARA MICROSYSTEMS
Kasara Microsystems, rnc., an-

KILO-TEe
Kilo-Tee now has high quality

variable capaci tors rated for RF
voltages up to 7.a kV. The devices
utilize heavy-duty quality brass
and ult ra high-grade aluminum

•
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PARAGON
• Full Featured Synthesized

HFTranSC8rver
• General Cover~eRece iver
• l00w Output
• SSB, CW, FSK.Oplional FM
• 62 Programmable Memories
• Made In USA.

VHFIUHF
AMPS

IC·7e 1

o
ICOM

• tcc-ot-rne-t.me High pertcrmance
HFTransceiver

• Built-In Power Supply
• Buill-In Automat ic Anlenna Tuner
• sse.CW, FM , AM , AnY
• 16().lOm General Coverage Receiver

AlD·24
• Dual Band Mobile

14().149_995 MHzI '4Q.45(l MHz
· 21 Programmable Memories
• 25 Walls Oulput on Both Baods
• Loaded ..... ith Extra Features

• Two Affo rdable
Radios in One

• 2m/440 MHz Handheld
• 5W on Both Bands
• Ten Memories
• Multi·Scan Systems
• Bal1ery Saver

FT-727R
AUNCO "

FT·747GX
• 100 watt s ot Econ omical

Performance
• Dual VFO's. 20 Memories
• Receives from l 00kHz-30 MHz
• Built -in CW Filter + More

the
HAM STATION

P.O. Box 4405
220 N. Fulton Ave.

EvansYllle, IN 47710

Store Hours
MON-FRI: 9AM -8PM

SAT: 9AM - 3PM
CENTRAL TIME

SEND II. SelF AODRESSED STAMPED
ENVelOPE {SASE)FOA NEW AND USED

EQUIPMENT SHEETS

WARRANTY SERVICE CENTER FOR:
ICOllill . YAESU, TEN·TEC

FOR SERVICE INFORMATION CAll
(8121~.Q252

MONDAY · FRIDAY
,:00 AM · 12:00 NOON

SPECIAL

.~~""~.j...~ . -;--- .

TEAMS:
"a.Do NOIlndud. Shipping.
1'TkI.n4 "~"'bIIlySlbjlclia

Clllft91 WlUlIllt Nltial
MOIl Ord•• Shipped Till SlIIII Day

- 1 coo'. W.lcollll
'..0::. 53 G

AEA , ARRL, ALiNCO , ALLIAI
ANTENNA SPECIALISTS, A!
CU SHCRAFT, DAIWA, DIAM
KANTRON ICS, KEN PRO, LA
RF CONCEPTS, ROHN , SAN
TOKYO HY·POWER, VIBROF

MFJ 9898
3 KW Tuner

$295.
• SWAfWatlmel..
• An lenna Swllch 1
• BU ill-In Oummvload - - - r

. AM ERITRON, AMP SUPI-'LY
IUT, B&W, CSI , CALLBOO K,
;USTLER, ICOM, KDK,
AGEJKLM , NYE, PALOMAR,
ELEX/HVGAI N , TEN·TEC,
YA ESU

For Orders and Price Checks Call 800· 523·7731 Indiana and Informalion
Call 1-812-422-0231

I.M ,. . "'lI'",..O<I I."""'",.'" Coo1>__ ~.. ... ,........, .._ of E.W . Sc_,

MULTIFAX 3.0
(EGA VERSION)

THE EGA VERSION OF MULTIFAX IS NOW AVAILABLE FOR
RECORDING AND DISPLAY OF:

• WEFAX FROM GOES SATELLITES
• HF FAX FROM NAVY WEATHER BROADCASTS
• APT FROM NOAA POLAR ORBITING SATELLITES
• AND OTHER SIMILAR FAX TRANSMISSIONS IN UP TO 16
COLORS ON YOUR IBM OR COMPATIBLE PC.

MULTIFAX 3.0 (MF3) displays the lull picture on the EGA monitor
(640 x 350 pixels) during recording. Meanwhile memory is filled
with even nner-qreln data so that ANY SELECTED AREA may be
magnified for more detailed viewing .
TI MING is keyboard adjustable, so MF3 is adaptable to all known
lax speeds and PC clock rates.
TWO, four, eight and ts-ccic- recording is selectable in ex
change for recording length. Ex: 640K holds one 16-color picture
o r four z-ccorcharts . Colors are selectable from any of 64.
DATA entry is via the game port.
ALL pictures may be printed and/or saved on disk .
PAICE is $49 (US) for MF30n 5 If. inch disc with instructions and
interface circui t information. For previous buyers of MF2 and/or
:'F2.1, MF3 is $20 (US). Add $4(US) for delivery outside USA,
Canada or Mexico.
IF you are limited to CGA (320 x 200 pixels), MF2.1 is also
available at $49(US). Send lor free detailed descriptive material
on either MF2.1 o r MF3.0, or both .

Elmer W_Schwiltek, K2LAF
2347 Coach House Lane, Naples, FL 33942

813·434·2268

2 METERS-220-440

The fir.t c hoic e i n
Transmute-s - Receivers

Repealers
Repeater Controllers

Power Ampllf,er s
VOice Ma ll Systems

CIRCLE 2'5 ON READER SERVICE CARD

Erucv high per formance opera 
non With remctep rcqrammabrt
It y . seque nnat tone pagmg.
eutopatch . reverse auto patch ,
200-number autocrat . remote
sq uelch setting status inpu ts.
control outputs. and trero 
programmable Morse messages

(all or wrlt~ for ene f ull
performance sto ry . , . and
the super value prlc et

Micr o Control Specialties
n Elm Par> G' .......r.na ... 110. D1 8~

16"137"- ).""
TELEX' 49322S& KENDECOM
FAX ,617313TJl)4

Word il Ipreadlng I..t
"NothIng match" the KRp·SOOO '-::c:---,----,------l
lor total performance and value. Nol GE, nol e.en Motorola: '

RF performance ,eally c ounts
m touqn repeater envnon
meri ts SU lhe KRP- 5O(X)
receiver gives you 7 helical
resouat oes. tz-cores 01 IF
hi te rI ng and a p reci se
Scbrmtt I/lgger sq uelch wllh
automanc thresho ld swucn
Ing The trensnuuer gives
you c lean TMOS FET po wer
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uislorg 01 prOieCI OSCAR
Once upon a time.

by Chuck Towns K6LFH

• • •

Numbeot. on yourF~" e.n:l

Th~ Heginning orl)rujl"Ct OSCAR
Project OSCAR began in my home when

Fred Hicks and his wife were vis iting in the
la te 1950s . Fred and I. two Lockheed hams,
started regular lunch meetings to d iscuss the
topic of amateur radio in space. which soon
hooked many other hams.

The name of the project came from Don
Stoner when he ....as hamming with Fred
Hicks . Don had tossed the name out in his
column in CQ when he wrote abou t what
hams could do if "so meone had a spa re
(roc ket) boo ster. " Fred is the one who env i
sioned a Lockheed Agena ride ,

The available batte ry powe r and sola r cells
then ('OSI hundreds of do llars each . They
we re limi ted at best . and a ca ll 10 usc as a
satellite ID could not have dashes and could
only have a fe w dots . W6EE was an open
call. so we did our best , and gOI i t ~ We con
currently applied fo r W6E ElS fo r Space. and
it was a lso g ranted . We used ne ithe r in space,
however. but only on QSL cards.

where else could a project like this go
o n with total acceptance besides in the San
Francisco Bay area (soon to become Silicon
Valley )'! We addressed the feas ibility of
OSCA R in the OSCAR White Paper. pub
lished in M arch 1961 , Among other thing».
the paper outlined a simple method 10 moni 
lor the sa tellite's tc rn pe rat urc -c-j ust count
the time it lakes to hea r IOcomplete Hi s from
the bird . The warmer the satellite . the more
quickly it sent the Hls.

Dow n To Husiness

The goal was set to place an amateur satcl
lite in space. so now we had 10 attend to the
deta ils . What frequency and mode 10 usc?
The group finall y chose C W in the lower
2 mete r band , since most countries had these
a llocations.

Each facet o f this challenge had 10 be put
into an international a rena , and the books on
frequencies and their assignments had 10 be
tackled . We lucked out again , because one of
the men on the fr inge o f our group specialized
in frequency management . He was co rne red
when he wasn ' t looking. and we had a volun
teer to certify our chosen frequency of 145
MHz ,

Besides myself as C ha irman and Fred
H icks W6EJU as Field Operations Manager ,

the following men made up the original Board
of Directors: Jerre C rosie r W6IGE , C lub Co
ordinator. Harley Gabrielson W6HEK . data
hand ling . Harry Engwicht W6HC . ARRL
Coordinator , Nick Marshall W60LO as Ihe
Engineer ing Manager, Stan Benson K6CBK ,
Plann ing . Don Stoner W6TNS . Project De
s ign Manager , Bill O rr W6SA), Publicity ,
Tom Loll VE2AGF/W6. Communicat ions
Manager , Milt Caston WA6MSO . Advisor.
Harry Workman K6JTC , Secretary. Dick
Esncautt W4IJC/6 , Treasurer , and Bern ie
Barrick W600N. Procurement.

The men working with Nick W60LO. the
eng ineer ing manager. now had 10 des ign an
oscillator to function a t least at 72.5 MHz for
doubli ng to 145 MHz . (In 1960 so lid-state
c ircuit ry wasn't available ")

Ph" ,,, A. OSCAR J-fh~ ...·/lrJ.!·s fi rst "''''-1101''''''
",nil"! ("("Jlmlmi.-mit",J .w f I'llifr .

My first task was to ge t Lock heed ap
pnwai to study a typical Agena spacecraft 10
determine where ou r 10 pound su b-space
c raft could fit. Since Lockhe-cd was build ing
the roc ket for the A ir Force . I prepared for
a trip to the Capitol. Bill Orr W6SA I and I
got together to draw up a Wh ite Paper 10
de fine our needs and goals befo re going
10 Washington. DC. While Bill concent rated
on the paper , I worked out a schedule with
George Jacobs W3ASK of var ious hams
in the Washington community who could
promote our cause . In early fall of 1961.
about a year afte r I'd joi ned Lockheed . we
seemed to have all of ou r pieces assembled
and ready to go.

My biggest task was presenting the OS
CA R concept 10 various rad io dubs and tech-

nical organizations in the a rea , Our group
always needed volu nteers to keep the ball
rolling . As other technical groups became
enthralled with our progress. my speaking
schedule was jammed even before the launch .
Our mailing list and participants g rew. From
September through October. hints of a Wash
ington approval looked very good , The outer
sa te llite housing was completed . The shake.
rattle and roll test s went well. and the radio
frequency study and evaluatio n for possible
interference with the Agcna vehicle were
completed. In tact . in October, Bill Orr and I
were requested 10 speak at an Air Force Ra
d io Club in Maryland. where we planned to
announce the approval fo r our launch . Eve ry
one at the meeting was await ing the good
news when we were advised that the approval
had been delayed . Bill and I had nothing to
tell them .

Nevertheless, interest was piqued . and my
speaking assignments grew al most out of rea
son. One question always asked at the end of
these talks was . " What's down the line'!" I
spoke of higher frequencies , mulli -frequen
cies. SHF beacons , and imersatcllite commu
nications . This was all blue-sky 25 years
ago-but all since accomplished !

Lady Luck

OSCAR was the firsl nongove rnmenta l.
nonmilitary , and noncommercial satel lite . It
was up well before the multi-mill ion dollar
Tc1star. Much o f th is is due to perseverance .
and being in the right place at the r ight time.

It really seems as though the re was a Guid
ing Spirit along with us o n th is venture ,
Whene ver we needed a spec ia l part, it
showed up almost as soon as the need was
known. One t ime while riding in a hotel ele 
vator in washington DC . three fe llows got on
and sta rt tal king about the OSCAR concept.
We ended up having d inner together. and I
ended up with three good friends . one of
whom was ve ry helpful with OSCAR 2. An
other time a nice gentleman was vining next
to me on a fligh t hack from a few busy days in
the Pentagon, I fin ished my notes and . as I put
them away . one of my copies of the OSCAR
While Paper fell on the seal between us . It
was immediate ly spotted for what it was . and
my new friend was Finley Carter KbGT ,
President of Stanford Research Inst itute . He
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was an O SCAR member before we landed,
and Chairman of our Boa rd of Directors by
the end o f the yea r. Were these co incidences?
That word doe sn 't explain such propitious
events. occurri ng one after another.

Roth the military and the State Department
were involved . thoroughly investigating all
of the ramifications of ou r project. They were
especially concerned with who wnuld pay for
the damage that might occur if. on reentry.
the bird crashed into an airplane or hit some
one on the ground.

Up and Away'!

T he launch was a great shot. I have been
involved with rocketry and satellites smce
1945 . and I will always stand in awe at a
blastoff. Thi s. of COU T!'>C, was a spec ial one
and I was really more exci ted and emotional
ly involved than I 'd realized . I was to ld that I
was crying with tears running off my chin.
Those of us at the lau nch didn' t get the wo rd
that our specia l tracking station on the South
Pole had heard OSCAR thiny or so minutes
afte r lau nch . We were at the airport to tly
back to San Jose and our headq uarters and
track ing station in Sunnyvale . We gOi the
word of the success of OSCAR from the pilot
wh ile we were flying. The tears sta rted all
over again .

I put high on this memory list the unques
t ionc-d support of eve ry commercia l concern
with wh ich we were involved. First . we got
the word out to every company that had a
rad io club to su pply volunteers from any
source. before and ancr the lau nch other o r
ganizations . not j us t Lockheed . This move
worked very well . Three or fou r o f our active
c rew weren 't even licensed .

Shonly after the fi rst lau nch . it soon be
came clea r that we needed new Headquar
te rs . We no sooner started discussing this
when Boh Smithwick W6JZ U. Chairman of
the Board o f Regents of Foothill College in
los Altos . came to advise that we would be
welcome o n thei r campus and tha t they had an
extra building on the ir campus tha t might
meet ou r needs . Most o f us knew Rob well ,
and he had been behind us on eve ry step we
take . We are proud to have him as an OSCAR
pamcipant . He recently sponsored an Elcc
ironic Museum on campus that will include
and d isplay the Project OSCAR archives.

OSCAR 1

The significant change fo r th is bi rd was in
the shape and type of temperature-control
st ripping on the exte rna l surface of the sate l
lite . OSCA R I had a few wide str ipes. 2 had
more str ipes with II d ifferent pattern . Who
ever monitored OSCA R 2 could lea rn this
from the temperature read ings plo tted from
the time interval o f 10 His .

The firsl two OSCARS were ejected from
thc parent Agena satell ite with a ve ry s imple
hooking device powered by a compress ion
spring bought from Scars & Roebuck fo r
SI. 15. Lance Ginner K6GSJ conceived this .
We were the first auxiliary package to eject
from the parent and go our own way. This
spa rked other groups . such as science organi
zat ions and unive rs ities . to put up the ir own
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Photo B. OSCAR 2. Nott" tht" di1!t"rt"nu in tht"
e-arrnal J"ippin~from OSCAR J. ChIKh K6F1Jl is
h"ldin~ the bird.

devices. Where do you think the Air Force
sent them fo r advice'! We were more than
happy to help.

OSCAR)

A synchronous satel lite was next. Ou r OS
CAR 3, and AMSAT' s OSCA R 8. were hoth
planned for a synchronous orbit 23.000 miles
above the Eanh . Our lau nch "chicle lost its
last boost rocket and the rema ining orbit
var ied from 100 to 23,000 miles . Because
OSCAR turns on at eject ion from parent ,
enough track ing data was logged to be able to
predict its new path . We then supplied this
d ata to aid others 10 turn on thei r packages .
W ith OSCAR 8. the booster blew up. and that
was it.

OSCAR 3 was the fi rst repeater sa te llite .
and it was in and out on 2 meters. Lance
Ginner K6GSJ , Ed Hilton W6VKP, and Don
Norgaard W6VM H were the princ ipal con
ce ive rs of this satell ite con fig uration . It
worked well and made possibly 1000 contacts
in 22 count ries. It only lasted 18 days . be
cause adequate so la r cells were beyond our
pocketbooks. It proved . however . the practi
cality of Amateur Radio in two-way commu
nicat ion in space.

As OSCAR 3 neared complet ion, the West
Coast c rew was slowly burning out. Five
years of c reative . se rious. and time-consum
ing activit ies were sta rting 10 take thei r tell .
and fewer than 25 hams remained on the
working crew .

TRW Into The Act

At (his t ime, however. another very rare
opportunity arose 10 send a bird into syn
chronous orbit aboard a Titan 3-C rocket.
Th e P roj ect O SCA R A ssoc ia tio n had
contacted seve ral technica lly capable ham
radio groups. and one of these . the T RW
Radio Club of Redondo Beach . California .
fell they could meet the technical and time
demands of this once-in-a-li fe t ime offer!
OSCAR had already spe nt over a yea r de
veloping OSCA R 3 , and we re not quite
finished with it . We couldn't s ingle-handedly

complete 3 and create 4 .
The T RW folks completed an excellent

space package. During the launch. however.
the last booster rocket fa iled . result ing in a
highly ellipt ica l o rbit.

A satellite destined for a synchronous orbit
about 22 ,000 miles abo ve the earth requires
three . serially ti red. booster stages of rocket
energy . The tirst rocket engine burn se ts the
satell ite off the ground and into a parking
orbit 100 or so miles above the earth. A third
rocket booster ignites. and it turns the sa tel
lite in the direction desi red arou nd the ea rth to
fulfi ll its s ignaling funct ion as it accelerates
the satell ite to its orbita l veloci ty . As noted .
the third burn rocket fa iled 10 function and the
satell ite actually fell hack to the a ltitude and
dimension of its pa rking orbit . The velocity.
however, had built up tremendous ly from this
fa ll so it made a quick curve around the earth
and shot ou t to 22 .000 miles again.

OSCAR 5

Our space lau nch ing contacts said that
there were many others stand ing hy for a
launch opportunity and even noted that some
had duplicated our technica l know-how so
thei r satelli tes should qualify . We couldn' t
complain. they had been most fa ir and hel p-
ful. The OSCA R group was again approach
ing burn-out . but again ou r Guiding Light led
Per ry Klein W3PK and Jan King W3GEY to
us. They arc two of the original members of
AMSAT. They visited us for two or three
days. and we found a hous ing that could ac
commodate their OSCA R 5.

Project OSCAR in the LOls1 Two Years

Our Board of Directo rs meeting reta ined
John Pronko W6SN as Chairma n. and elected
J im Eagleson as President . Paul Shuch as
Techn ica l Director of User Se rv ices. II new
title for th is year.

Jim Eagleson cont inued to explore the flO<;,
sibilities of Amplitude Compandored Side
band (ACSSB) and began looking into the
possib ilities of a Community Access System
for futu re OSCA Rs.

Ross Forbes developed a working relat ion
ship wi th AM SAT-UK and A MSAT-A US
TRALIA to make software packages they
developed avai lable to users in North Ameri
ca. Project OSCA R also began to help orga
nize all-day mtnt-convcnnons aimed at help
ing the new sa te llite use r to get started on
OSCA R.

Work ing with AMSAT-NA. Project OS
CAR msntutcd a weekly VHF net 10 hel p
those in Cent ral Cali forn ia receive timely
OSCAR information. This net is broadcast on
WA6YCZlR (147 . 15 MHz +600) and is
held each Tuesday e..-emng at 8 P~I local
time . WA6YC Z is one of the early San Fran
c isco Bay Area repeate rs, and was es tab
lished by a few of the original members of
Project OSCAR and the past and present li
censee is Lange G inner K6GSJ . In addition to
WA 6Y C Z . the ne t is re b ro adc a s t on
K6GW 3/R . 44 3 .5 25 and W A6SY E/ R .
443.525 (in Central Valley) . At times . the
Proj ect OSCAR net is simulcas t on 3. 840
M Hz to su pplement the weekly AMSAT-NA



Photo C. MSt'mbly of/hi' lauIl(·h hOllsillg Oil thi' Agt'"1ltl spacecraft. 7hi'top side ofOSCAR 2 sho..., OtIlhe
right sidt'" of/he md. ill the exposed sec/ion of/ht'" rocket.

75 meter net . Ifother VHF and UHF organi
zat ions are interested in linking into the net ,
please contact Proj ect OSCAR at our Post
Office Box.

Quarter Century in Space

December 12. 19 86 was the 25th An niver
sary o f the launch of OSCAR I , a celebrat ion
was held at Foothill Commu nity College to
recognize those involved in the first progra m .
MoS! ofthe original teams attended and many
had not seen each other for many years. To
honor the occasion, the OSCA R-A MS AT
Archives was officially formed . and the Bud
Shultz W6CG Award was created. Th is
award was established to recognize individu
als who make important contributions to the
OSCA R program . The award is to be given
on an annual basis at the annual meeting of the
Cal ifornia VHF/U HF Meeting . Get com
plete deta ils of this award by selXl ing an
SASE to Project OSCA R and to the attention
of Paul Shuch N6TS.

Project OSCAR in 1987

Dr. Robert Smithwick W6JZU returned to
the board. Smitty was primarily responsible
for moving Project OSCAR to the pennanent
home on the campus of Foothill Commu nity
College in Los Altos Hill s . The annual Board
of Directors meeting is held at the Electronics
Museum operated by the college, and the
OSCAR-A MSAT Archives are now kepi by
the same museum.

This year saw continued support for the
VHF net. and continued sales of so ftwa re.
Proj ec t OSCAR cont inues to sell sa tell ite
tracking software writte n by James Miller
G3RUH. This program is avai lab le for the
Apple II. IBM-PC. TRS-80( Model l/ II1) and
the Commodore C-lM/C- 128. Cost is approx
imately $25 per disk , but those interested
should send an SASE to Project OSCAR for
detailed informanon. Proj ect OSCAR. PO
Box //36. Los Altos CA 94fJ23-/ /36.

Project OSCAR in 19K8

At the annua l Board of Directors meeting.
Gary Na kayam a KH 6J ARB and Je ffr ey
Pawlan WA6K BL joined the Board of Direc
tors. Chuck Towns K6LFH and Lance Gin
ner K6GSJ are st ill very act ive on the Board
of Directors . New o fficers are:
C hai rman of the Boa rd-Paul Shuch N6TX
President-Ross Forbes WB6GFJ
Secretary-Nick Mars hall W60LO
Treasure r- G il Morris W B6KO
Directo r of User Services-Gary Na kayama

KH6JRB
Techn ical Director-Jeffrey Paw lan

WA6K BL
Recently, the board met to review and up

dale the by-laws so we are in compl iance with
present regulations . This abo allowed us to
bring everything in line with the operation of
the corporation. Most important was the es
tablishment of an Executive Committee to
oversee the daily operations . Members of the
Executive Committee are N6TX. WB6GFJ.
WA6KBL, W6NBI, and KH6JRB .

With the launch of Phase 3C. Projec t OS
CAR will be adding to the softwa re library

available for sale. All fu nds received go to
ward operating the organization and for con
tribut ions to the various AMSAT organiza
t ions. New softwa re will include SAT-SCAN
for the IBM-PC developed by AM SAT-UK ,
and a suit of programs written by James
M ille r G3RUH to help the intermediate OS
CAR use r understand more about the ele
ments affecting the spacecraft. Project OS
CAR will a lso have the decoding software
developed by G 3RUH and Markel Bcrtilsson
SM5REY to read the PS K telemetry and mes
sages contained on Phase 3C. This software
works with the G3 RU H Oscar-In PSK
Modem .

Project OSCAR wi ll continue to support
the many worldwide AMSAT groups. With
the many complex problems facing OSCAR
in the future, Project OSCAR has no inten
tion to compete with any organization. Ou r
interest is to promote Amateur Radio Satel
lites and help any way we can.

Proj ect OSCA R provides a sem i-regular
newsletter 10 anyone who makes a $ IOdona
tion and sends six SASE business-size en
velopes wit h 2 ounces of postage or equiva
lent IRCs attac hed.

Project OSCAR will help AM SAT-NA 's
Field Ope rations with support to produce
35mm slide programs and VH S video pro
grams. These programs will be available
th rou gh the A MSAT Field team of Regional
and Area Coordi nators. Contact AMSAT
NA for more informati on . The Project' s
president is also worki ng with AMSAT -NA 's
president to develop a closer working rela
tionship to promote OSCA R. We make sure
that Project OSCAR is represented at the
annual A MSAT-N A board meeting by send
ing our president each year to thei r meeting as
an observer.

OSCAR Puhlications

Nick Marshall W60LO ' s new book, His
tory of Pro j ect Oscur is now in final review
and will shortly go to print . Proj ect OSCAR

""-' .

is a lso working on a booklet a imed at the
first-time user. Presently. the section ofhigh
ly elliptical orb its is completed, and we are
adding material for the low earth orbit sa tel
lites UoSAT, RS . and F-O-12. along with
infonnation on Phase 3C.

Proj ect OSCAR also is working with AM 
SAT-NA Vice-Pres ident of Field Operations
KOS I to produce an area coordinator's hand
boo k. This publication will allow each AM
SAT-NA area coordinator to have the neces
sary information to be an effect ive AMSAT
representative in his or her area. The publica
tion will contain detai ls obtained from the
already expe rie nced AMSAT-NA regional
and area coord ina tor team s.

After asking the Project OSCAR member
ship for their a reas of e xpe rtise. we have
organized a list of volunteers willing to trans
late O SCA R articles from va rious languages.
Presently. we are able to translate engineer
ing /t echnical Japanese , French, German,
Spanish . and Hebrew into Engli sh. It is a
principal goal o f OSCAR 10 provide English
translations from the foreign OSCAR users in
hopes of providing bener understand ing
among the worldw ide OSCAR community .

In CI()si n~ . . .

Volunteer organizations need more than
ma npower alone . Those who can't donate
t ime to the continuing OSCAR project may
make a financia l contribut ion to Project OS
CA R and AMSAT·NA . These funds will
continue to pay for technical development
and postage and are tax-deductib le under
Section SOl(c)(3) of the Internal Revenue
Code.1II

Chuck K6LFH has been a ham ...ina /958,
and hill degrees in both Aerodynamics and
Electrical Engineering. He workedfor Lock
heed Aircraft in Sunnyvale, California , until
he "retired" in /9n. He has since started
several computer businesses. Other hobbies
include flying and trawl.
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award requests to Ray 1. Nadeau VE6SF .
Committee Chairman. PO Box 52 . Barrhcad .
Alberta T0G 0E0. Canada .

An a .....ard with a slightly different empha
sis is the K2ZRO Memorial Stat ion Eng ineer
ing Award. honoring KaL Dcsker , sponso red
by the Radio Amateur Satellite Corporation.
This is a test of operat ing ski ll and equipment
perfo rmance . A cont rol stanon se nds and
repeats numer ic code groups at g radually re
duced power levels. The operator measures
the receive se nsi t ivity of his satellite stat ion
as he monitors and records the content of the
transmissions . Those who can co py the satel
lite 's beacon can quali fy for the basic award.
The fun comes from pursu ing endorsement
Slicke rs for the d iffe rent power levels with
the top award being fo r perfect copy at the
lowest power level. AMSAT hopes 10 en
courage stations to improve their downlink
reception and thus reduce upl ink excesses
wh ich a re unnecessary and drain me satel
lites ' banencs . Unfort unate ly . because of the
deterioration of AM SAT Oscar 10 .lhis com
petition is on hold until the launch of Phase
3C. For operating times and frequencie s .
send an SASE loAMSAT ZRO Test . PO Box
177 . Warwick . NY 10990. The cost of the
basic award is S3 .50 fo r members and S5 fo r
non-members .

AMSAT sponso rs three ot her awards .
They arc the AMSAT OSCA R Award , the
OSCAR Scxagcsimal Award and the OSCAR
Century Award . They a re presented fo r
20. 60 and 100 qualified contacts. respec 
lively . A qual ified QSO is one in a diffe rent
state, Canadian ca ll a rea o r DXCC country .
in any combinat ion. Endorsements for each
10 QSOs between level s are ava ila ble .
Again . the cost of the award is $3.50 for
AMSAT membe rs and $5 fo r non-members .
Include QSL cards and return postage . Send
to A MSA T. PO Bo x 27 . Wa sh ing ton .
DC 2lXl44 .

Two challenging awards arc the CQ CW
OX Award with OSCAR endorsement and
the CQ SSB DX Award with OSCAR en
dorscrnent sponsored by CQ Maxu:.i"e . The
basic award is fo r oonfi rmed contacr w uh 100
countries speci fically by CW or SSB Alie r
the basic award . CQ sponsors seve ral en
dorscmcnts . including one for 50 or more
countries confirmed via sate llite. After the
basic award is issued . CQ requires only a
list ing of confirmed QSO·s for the endorse
ment . To get the fee schedules. proper forms

WA6ZIB
_, u, ,....."~,...,,

to the paper chase.

by Heather MacAllis ter WB5RMA

Satellite 1\wards
Hamsats add a new dimension

SATELLITE DX
ACHIEVEMENT

AWARD

all sate ll ites may be used in comacung a sta
lion in each of the fift y states. Fo r the corn
plete rules and an a pplication form . send an
SASE to the American Radio Relay League .
225 Main St reet . Newington. CT 06111 .

Fo r Satellite DXCC . submit one hundred
QSL cards from the DXCC list o f countr ies
and forms CD-I64 and CD·2531olhe ARRL.
When requesting the fo rms. please inc lude an
SASE wi th IwO units of postage .

The Satelli te DX Achievement Award .
DX- UXXI. is also sponsored by the ARRL. Its
ru les arc a bit tricky . Qualifiers must uccu
rnulate 1000 points . Each QSO with a new
station is worth 10 points. each ne..... country
is SO points and each new cont ine nt is 250
points . The very first contact nets tnc opera
lor 3 10 points! Submit QSL~ with form CD~

206 to the ARRL for this award.
The ARR L cha rges no fees for these

awards. but membership is required of a ll
American and Canadian applicants.

Speaking of Canada. the Northern Albena
UHF Society sponsors an impressi ve-looking
ce rtificate called the VE Satellite Award . Sta 
tions inside North America (WIVE and KL7)
must submit QSL ca rds confir ming sate llite
contacts with eight different Canadian ca ll
a reas: VEI .2 . 3.4. 5 . 6 . 7 . 8 . 0 ,VOl. and
VYI. Stat ions outside Nonh America . in
eluding KH6. arc requ ired to comac1 just four
ca ll areas . The application fcc is $ 1 for WIVE
and KL7 stat ions or four IRCs t Intem uriona l
Reply Coupons I for OIheT\. Those who wish
to have their cards and award se nt by regis 
tcred mail must incl ude e xt ra postage . Send

Get w armed Up on Thes e

The most bas ic is the Sate llite Communica
tors ' Club certificate . rust report a two- way
contact through any satellite to AMSA T
S.C.C. Manager. PO Bo x, 27. wa...hington ,
DC 20044 . No form is necessary . Ind ude
information about the QSO along with an
SASE and $ 1 (52 for non-members ).

A good next-step cho ice is the Ten Ameri
can Dislricts Award (TA D) with satellite en
dorsement. This award is sponsored by lock
heed E .R .C . Amate ur Rad io C lub , To
qualify fo r the awa rd. contac t all teo Ameri 
can callsign di stricts from the same calls ign
a rea . Take care 10 nut rely on the ca llsign,
itselfc-chcc j, me actual district worked . The
Lockheed club prefers to sec a verified list
over QSL cards. The Iisl musl show all peni
ncm information and should have the val ida
tion of an elec ted offici al of an amateur radio
d uh or two other licensed amateurs. Enclose
$ 1 fo r the list \ ubmission. S2 for submitted
and ret urned QSLs. Se nd award requests to
W 6LS . 28 14 Empi re Ave .. Bu r bank
CA 9 1504 .

When se nding QSLs. make ce rtain that
eac h ca rd clearly states that the co nruct
was by satellite . Stare the frequency as
uplink ov e r downlink. For ex ample. a
Mude J contact on Fuji Oscar 12 is wnucn as
145/435 MHI. Orbit number is o pt ional.

Read) for Tou~hcr Challen~L'S?

The familia r WA C. WAS and DXCC
awa rds frum the American Rad io Relay
League a rc avai lable for satellite QSOs. For
the w orked All Continents (WAC) award.
subnm proof o f contact with a stat ion in
Africa . Asia . Eu rope . North America . South
America and Oceania . Ask for the sate ll ite
endorsement when a pply ing .

The ru les for w orked All Stares (WAS) arc
s imila r to the standa rd WAS award. Any and
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I s thousands of amateu rs have discov
It c redo chasing satellites can be add ict ing .
Many a jaded ham, with walls full of rare
QSLs and the familiar DXCC . WA S, and
WAC awards. has renewed his en thusiasm
for amateu r radio by earning those awards all
O\l('T aga in-along with new ones - through
the satellites .

Just as with the low-band awards, some of
the satellite certificates are mere difficult to
earn than ouers . Here' s a few of the easier
ones for starters.



-
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Hesther MacAIIi.~lcr is XYL of our ham.'ial
columnist Andy. We welcome hcr conrribu·
rion and look forward ro more submissions in
rhe furure. Slit.' can be reached iJl 23 /0 Ro
mayorCoun. Pt'arJand TX 7758 1.

should be sent to the Federation of Ra
diosport . Box 88. Moscow USSR. Certifi
cates are given for firsr-, second- and thi rd
place winners in each continent . They are
writt en completely in Russian and are guar
anrccd eye-catchers.

The se are the major awards for satel lite
chasers . Earning them tests equipment and
operating proficiency . as welt as luck. Clear
some wall space and good hunnng! III

and power. The fee is S6 and each endorse
mem is $2 . with the exception of endorse
ments requested on the fir st application
they 're free.

Countries besides Canada and the United
States al so promote some awards. South
Africa AMSAT sponsors the Sate llite Com
mu nication Achievement Award for making
twenty-five two-way contacts through Phase
2-type satell ites . Presently . these arc RS lO
II and Fuji Oscar 12. Oscar 10 contacts are
flO( included, since it is a Phase 3 awa rd .

The award is avai lable from AMSAT SA .
Box 13273. Northrnead 151 1. Republic of
South Africa . but funds must be remitted in
Rand s. An easier way is 10 request it through
AMSAT NA and use dollars. The ce rtificate
will still be signed by SA Awards Manager .
And re BOIes. Z R2FK. Send requests to AM
SAT, P .O. Box 27 . Washington . DC 20044 .
Cost is $3.50 for members. $5 for non-mem
bers (of AMSAT NA) .

From time to time. the Federation of Ra
diospcrt in the USSR sponsors a very intrigu
ing compet ition via the RS satellites. Details
arc sporadic and aren' t usuall y broadcast
very far in advance of the actual contest.
Listen to the AMSAT neb for advance warn
ing. or try sending four IRe's to the Federa
l ion of Radiospo rt . Box 88 . Moscow. USSR.
with a request for information. In the past . the
co ntests have lasted a few day s . with the
objective being 10 work as many different
statio ns as possible during the period . A typi 
cal exchange consists of the contact seria l
number and signal report . Contest logs

-AMSAT
_......... -,
.._....- ..
---- -

\ .\.1111 111
• t ,,~. ~I(U. t.,·
t I I 'I

and full awa rds requirements. request the CQ
OX rules sheet from CQ Magazine . 76 Nonh
Broadway. Hicksville . NY IISOI .

Our own 73 Magazine offers the OX Dy
nasty Award . The basic award is for 100
countr ies worked with endorsements avail
able in increments of fifty up to 350. then :11
3750100400. Only contacts made after 000 IZ
o n January I . 1987. arc eligible . II isn't nec
essary 10 submit QSL ca rds. but it is neces
sary to apply on an official DXD form. avail 
able from 7J Magazine. For the form and a
countries list . send an SASE to WG E Center.
Peterborough. NH 03458. Attention DXDA.
Contacts should be listed in cal lsign orde r.
with dale , time, frequency o r band. mode .

--

_..._...~---- ... 
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Packet Radio WITUOUTa Packet TNC!!
A A A A A

AAA

All aboard for the next generation of packet
software capabilities. DRSl's PC-PACKET Adapter
is the first step to advancing beyond the limits
imposed by small address spaces and single
purpose hardware. Together wit h the
HF-MODEM, get two TNC's on one
short card that works in IBM
PC/XT/ AT's or clones. The
PC-PACKET Adapter and software is
$119.95. The HF-Modem with tuning
indicat or is $59.95. Call now!

:::EDRSI
Digital Radio Systems, Inc.
2065 Range Rd. A Clearwater. FL 34625 A

Goes
On Sale At

Dayton Hamvention

(813) 461 -0204
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Number l Oon your Feedbeck e.rll

Briellg Speilkin~:

The Hardly-Hard, Hardline Connection.
by W. Max Adams W5PFG

Photo A, Imerior drtait ofthe home-brewed hard
fillt' connector. At $50 euc!rjor regular connectors,
iI's lWmh the effort 10 roll .m ur own.

" Why not take the st ripped sample to the
hardware store and search for a suitab le
r igid copper plumbing fiuing that will re
duce the it- inch hardline to a female UHF
barre l connector?"

elect r ical (althoug h not wa terproof) con
nection .

Assorted UHF chassis connectors, barrel
connectors and adapte rs were scrounged
from the connec tor j unk box . I carefully ex
amined the assembly of each: " What had to
go together, can come un-togctber!" A light
ly chrome-plated brass ONe male to UHF
female adapter seemed a likely candidate for
hacksaw surgery . Make a shallow cut. next
to the unt hreadcd shoulder port ion of the
UHF eOO. Be careful. do not cut the center
conductor.

" Why 001 remo ve the chrome plating from
the smooth rear edge of the UHF shell?" A
few strokes. with a flat file , quickly removes
the not-so-tender chromc plating. Later. this
allows soft soldering of the brass UH F shell
to the copper adapter shell .

" Why not taper thc hardline ' s 0.3 inch
tubula r cente r conductor 10 approx imate the
hardline adapter shell taper?" This is accom
plished by sawing four %-inch s lots in the
ce nte r conductor with two hacksaw cuts
spaced 90 degrees , leaving foo r center con
ductor tabs .

" Why not cut a taper to each center con
ductor tab, which allows them to form about
the UHF adapter 's cente r conductor?" Care
fully bend each tab to provide equal reduct ion
of the hardline cente r conductor . Trim the
four fo rmed tabs , setti ng the center conductor
overall length to completely seat in the UHF
shell insulator . Leave sufficient clearance for
se lfa lignment during installation of a PL-259
connector.

Notice that the center conductor's insulator
is held in place by three "staked " indenta
t ions in the UHF shell.

" Why not remove the UHF insulato r?" A
few sharp blows to a suitable drift punch
while holding the UHF shell forces the insu
lator from it's mount ing. This prevents its
d istortion when the UHF connector shell is
soldered to the hardline adapter she ll .

Care fully assemble the hardlinc. adapter
shell. UHF shell . insu lator, and cente r con
ductor. Inspect the assembly for alignment
and neatness. Carefu lly mark the location of
the UHF shell. When it is correctly installed
in the hardlinc adapter shell. then separa te the
entire assembly .

Remove the UHF insulator, as desc ribed
earlie r. Install the UHF shell in the hardline
adapte r shell at its marked locat ion. Apply a
small amount of rosin-core solder, us ing a
ISO-watt soldering gun, between the UHF

•

-- .......

Under five watchful eyes of three hardware
store clerk s , I fumbled throu gh several bins
of pipe fill ings . I tried 10 prove my sanity to
these same three clerks with the purchase of
one. 79-eent. l -inch mal e pipe thread to Jh
inch rig id copper pipe adapter.

Standard water pipe threads a re sl ightly
ta pe red . Likewi se . the coppe r fi tt ing ' s
threads a re tapered . I used a %-inch round
burr electric d rill bit , a sha rp edged Ih -inch
mill bastard file aOO a pocket knife to remove
the taper and some of the threads from the
copper fitting . I tes ted the fit frequently dur
ing th is surgica l exercise to determi ne the
seating of the outer conductor to the hardline
adapter shell.

Notice the corrugated " lands ,- pressed in
the hardl ine's outer conductor. Remove suf
ficie nt adapter shell mater ial to allow inser
tion of one and one-half " high" lands; about
0 .4 inches . This places the first " low" land
about 0 .1 inch ' ' inside" the adapter shell .

"Why not dri ll and tap three, equally
spaced, 6-32 thread Allen setsc rew places ,
0. 1 inch from the adapter shells rear edge'!"

This should mechanically secure the hard
line to the adapte r shell and provide a good

quire me nts , suc h as , c ha racteris t ic
impedance m ismatch, etc.?'

" Why not use a mechan ical a rrange me nt
which will allow preventive and co rrec
tive maintenance'!"

"Why not st rip I-Jh inch of the sample 's
outer conductor plast ic jacket and see
what it is covering?"

" Why not remove 1.1 inchesofthe corrugat
ed oute r conductor and foam insulat ion
the reby exposing the O.3 -inch tubula r
center conducto r?"

Tornadoes and hams often work for each
other . Hams track and report severe

weather. capable of producing tornadoes.
Tornadoes can tear dow n commercial radio
towers. producing short but usable sections
of hard-line (rigid) coaxial cable.

Recently a Texas tornado completely low
ered a 360 fool commercial ' .....0 way radio
and paging service lower. Th is produced (af
ter the insurance company said. "Get rid of
it!" ) a 150-fool rol l of J1 -inch hardl ine in my
front yard . There arc several kinks and abra
sions. bUI so-what? I only need four pieces,
two 20-fool and two 4()..foot coax sections for
my proposed fold-over tower's VHFIUHF
antenna.

Now, let's sec . Four sections. with two
connecto rs per section: gona get me eight
Ji;-inch hardline connecto rs. Then came the
eye opener; only $50 per connecto r times
eight equals S400! Before I had a black eye
closu re from a usually benevolent XYL, I
ski llfu lly dodged the blemish by say ing ,
"He-Kay. He-Kay . I gonna home -brew one
and Iff-en it work , I' ll home-brew seven
more! "

My sharpest dull hack saw blade removed
one kinked -up part and left a good six-inches
o f long home brewing prototype sample.

The same " ISO-foot roll in the front yard"
remark was repea ted about 6 times 400 divid
ed by 150 (there were six -IQO-f(Xlt hardli ne
ru ns up the same ill-fated 36O-foOl lower)
limes. by ot her area hams. Most were ei ther
thinking the black-eye blemish remark . o r
making the blemish avoidance remark , " I·
gonna home-brew-em!"

Horncbrcwin g hard line connectors is not a
new project. I have seen severa l articles on
the subject ; I'm just gonna "wing- it" on my
own . and sec what happens .

Several " why-not" questions came to
mind whi le clean ing-u p. squa ring up and
smooting up the silt inch hardline sample:

" Why not use commonly available ma te rial ,
so others can easily ma ke their own con
nectors? "

" Why not simplify the procedure for usc of
ordinary hand tools?"

" Why not minimize solder ing. ye t ma intain
good electrical connection?"

" Why not st rive for good mechanical con
st ruc t io n , which can later be water
proo fed '!"

" Why nor use an inexpensive mechanical
arrangement. ye t consider electrical rc
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cial RadIOS. Vocom. Vibrople~ . Curtis . TfI-E~ . Wacom [)yple~ers, Repeaters.
Phelps Dodge, Fanon Inlercoms. Scanners, Crystals. Radio Publications,

WE NOW STOCK COMMERCI" l COMMUNIC..TlOtoIS SYSTEMS

HAM DEALER INQUIRES ,NVITED PHONE IN YQUR ORDER & BE REIMBURSED

COMMERCIAL RADIOS stock.d" ••rvlc:.d On pr.ml•••.

Amateur Radio Courses Given On Our Premises, Call
E"Dort Order. ShlpDed Immedletely. TELEX 12_7870

Commercial Equipment
SlockOO: ICOM. MAXON,
Midla nd . Siand lfd ,
WI!son, YatlSU We _
mun;Cipalot_. bUSIness·
es CiVIl Oefense. etc.
Portable5. mob lIS. bases.
-,~

"AQul S. Habla Eapanol"
BARRY IN TER N ATIO N A L TELEX 12·7670
MERC HANDISE TAK EN ON CONSIGN M ENT

FOR TOP PRICES
Io-Ionday- F" day 9 A M. 10 6 30 p '" T~ ,,' sday 10 8 p '"
5.Jlu'day & Sund" y 10 '" '" 10 5 P M IF,... Pa ,~ , n9)

A UTHORIZED D IS TS M CKAY D YM E K F OR
SHORTW AV E A N TEN NAS & RE CEIVERS

IATllEX," Sprinq 51. Sta lion .
Subw. yl : BMT···Prince St. Si alion"

INO·"F" Tr. in·Bwy . Stalion"

Bu s: Bro adwa y _6 t o Spri n g S t.
P. th-tlh SUMh ...... Sl. tion.

CIRC t E 41 OfoIIlUOER SERYICE CAitO____ I
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connector and the hardline adapter shell.
Heat the surfaces to so ldering temperature,
then now a small bead of rosin-core solder to
the jo ined parts. Allow the assembly 10 cool
naturally. Do not pick it up 100 soon . as I
did-for a very sho rt lime!

Carefully solder-the UHF center conductor
to the hardline center conductor labs. Allow
the solde r to Ilow smoothly and cool natural
ly . Do not aucmpr to quench (enol) the con
nection, otherwise the solder may crystallize
and/or distort the assembly .

" Why not place a neat amount of silicon
seal around the exposed hardline outer con
du ctor? " This may not make the joint wat er
tight . but it can offer a little help with a
potential moisture problem . Carefully insta ll
the hardline shel l assembly to the center con
ductor assembly and snugly tighten it's three
set screws. Do not puncture the hardline out
e r conductor.

" Why not get a cup of coffee and admire
the newly completed hardly -hard. hardl ine
connection? " It's a lot o f fun to insta ll a
PL·259 on your proud home-brew accom
plishment whil e waiting for the next cup to
coot'

Somewhere ncar the bottom of the pot.
another why-nor question was found ncar the
bottom of the cup.

" Why not repeat the procedure and ma ke a
pair of connectors. this time using a 20 fOO(
section of hardf ine? '

" Why not get a cup of coffee and admire
the newly completed hardly-hard . ha rdline

1iJ ..... , JOC

!II __TO a:~,.. ~T('"
III __ T'<O a:~,.. I~"'"
rn ~-.. O"$CO.~ <, "..""u'
lJJ .....0<. , ... oo-Tto O>CI. ..III _ _ T<co _ .._

""n:, "'" _ TO _ SCfO...t:

Figurr I . Hardly-liard Iulrdlinr connl'c·'or assem
bl)' comp..nent parts.

connections'!" It 's a lo t of fun to install a
PL-259 on your proud home-brew accom
pli shment , while waiting for the nexi cup 10

coot '
Somewhere ncar the bottom of the second

pot, another why-not qu estion wa s found
ncar the bottom of the fiftee nth cup.

" Why not mak e some simple measure
ments , if for nothing else , just to " prove the
books correct?" Measuring line loss in less
than 100 feet of ~ inch hardline is not an easy
task . However . some data can he obtained
with a calibrated sigoal source. a calibrated
wide ba ndpass radio freq uency (RF) volt
meter (or wattmeter) and a dummy load o f
correct impedance and power dissipation.

Provided there is no system reactance ,
which is virtuall y impossible . o rd inary
amateur rad io test equipment can he used to

make good . valid measurements . If the
GOESINTA nearly equal s GOESOUTA and
reflected power ha rdly lifts the needle fro m
the peg , then all is O K. Should there be any
appreciable line loss , re flected power indica
tion s. or heating of the joints. something is
wrong! Incidentally. usc of an antenna sys
tem. thought to be of son impedance. a son
(nominal) RF source (T ransceiver or trans
mitter) , 50n (Nominal) hardli nc and 500
(Nominal) test equipment. will be reactive to
some degree . Therefore, do not get on the
local repeater and say, " Absolutely Flat!"
without' ' fo r ham radio purposes" appended
to the " flat" remark .

Brictty Speaking, readers may ask , "Why
20- and 40-foot sections of Il · inch hard
line?" My main reason: 10 remove the unnat
ural kin ks , sl uffs and flat anomalies installed
at several places in ISO feet of almost new.
expe nsive coaxia l cable. when the tower was
disassembled by a Texas tornado ! My second
reason : to provide an ordinary flexible coax
ial cable , flexib le hardline " jo int" on a fold
over antenna " pole." After all . the price I
paid for 148 feet of usable 'Ji;- inch hardline
was far less than flea-market price of used
RG-58~

Final reason : Think of the fun I have writ
ing this stuff , taking pictu res , drawing draw
ings and listening to an Ed itor laff-out- loud
whil e saying, "Pee-ef-t-Gee wants me to
print this? Iff-en I do. wha-wud-ole ' NSD'
say?" .. Yer-fircdl" thasa-wha-e-wud-sa!"
Vy 73 's. Max . III

Number 11 on rourFeedlNlck card

,

Uncle Wayne's Hamshack
Sweepstakes Winners

These are the lucky winners of
Uncle Wayne's hamshack! Hooray! Hooray!

Grand Pr-ize
Lo uis Hahn WB3K VH from Eric ,
Pennsylvania. won an IC-55ID
six-meter transce iver and an
IC -45 IA 7Ocmtran5.Ceiver.

Second 1)lace
James Jones from Birmingham,
Alabama. won an IC-45 1.

Third J'lace
Sylvester Haefner fro m Mystic,
Co nnect icut. won an IC-55 ! D.
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Fourth Place
David Brockclmeycr KI0V from
Ballwin , M issouri, won an IC-490A .

Fifth Place
Charles Sadowsk i, J r. from Glendale.
Arizona , won a Kenwood T R-9500 UHF
multi-mode transceiver.

S ixt h Place
Maleolm Mayercik W2TI from High
Bridge. New Jersey, won an ICOM PS-3
power supply.

Sevent h Place
Francis Gracon from Englishtown .
New Jersey. also won a PS·3 .

Ei~hth Place
Ted Pinsker KA3COR from Pittsbu rgh ,
Pen nsylvania, won a Vaesu Dummy
Load-Wattmeter.

Congratulation to all the winners from
everyone here at 73~
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Avery special
guide 10 what

the exciting world
01 computer and

electronics kit
building can

do loryou.
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IBM-PC
Compallble bpa<MiaOle
Com....~

The informative Heathkit CatalOg shows
you more than 450 exciting electronic prod
ucts that will challenge, instruct. and enter
tain you. You'lllind countless kits that you
can build and enjoy, trom computers and
robots to color
tv 's and a variety 01
home products.
And each is backed
by our years 01
experience and
our promise.
"We won't let
you fail,"

~r .-s;;;dNOWf~l
I

_ . yoU' FREE
- Heathkit catalog. 1

I Send to: Heath Company, Dept . 011-652 1
I eelltoll Harbor, Uichlgall 49022 I
1....... - - - --- - 1
1-- 1
I City Stal. z,p .1
I ".._..,.oI Z_ f ' "'.... Co<pof_ Cl-1~R3
1 HeathkUO.1
1 ' 1
~------------~

lONG WIRE PRO
Eo~y la use. menu driven, select wire length,

height. frequency, graund type, ond 9ft 0 calor
ceded sinusoidol prajectian af your HF onlenno.

For the IBM PC and rcmpetibles,
DOS 2.0 ar higher. 256K, (alar required.

Price $35,00

This is the reaction we most often
hear to K5CN 's " F irst Sounds
Method ." an introduction to Morse
Code. Developed by a professional
telegrapher , it embodies specia l
mnemoni c dev ice s to enhance
prompt learning, and avoids steps
that often cause the frustration of
"speed plateaus." One-hour cas
sette with coordinated instructional
material.
This cassette is designed lor the
rank beginner, who has never tried
any Morse instruction before. Such
beginners will be quite surprised at
the speed with which they learn the
code.
Send check or money order for
$13.00 U,S. (includes shipping and
handling) to: FIRST SOUNDS, Box
426 , Fort Dav is, TX 79734,

EPS Il-CN CO

BOI 715. Trumbull CT, 06611, (203) 2617694

O
,.

The QSO-TRAINER Code Course,
~1.l11 copvillR "Old, lho.' W'Y i"... day! Ilk'"I.
nltx!<''t-:l1e " ....>d. TW1l f>O.mm l.lpt><; ,md com·
plere "ritlen in,fru.li"",. S1-1.'l 'i .. 5""-11

...

CIRCL£ 324 0"1 READER SERVICE CARO

ClAt:t.E 329 OfrIIl£AD-ER SERVICE CARO

••

" ASTOUNDING!"

CIRCLE US 0 .. READER SERVICE CARD

Ave INNOVAnONS. INC.. DEPT 7A
P.O. Box 20491 • Indpls. IN 4622()-Q491

A better way '0 design
and analpe Long wires,

Vee's, and IlltomlJlcs.
.~

O " .The QSO-MASTER Practice Tapes .
If"" "p l"I.','u· h ".I,'r! n, 10 . 12, " 1-1 w pm,
Two flO-m in 1"1"" ,,.,d "omp l" h' in.lnK I '''''• .
S 12.YS .. S&Ii .

DThe QSO-PRo''' Practice Ta pes.
Go allthe W Av to h r'A! 1b . 18. 20. " 22 wpm.
T..-o f>(l-mio IJpe" ,md compl,1., inSlru. rion•.
SI!(J5 .. "'''-li,

Or(k 'r yours todav!
'"""r""... b H"",lh... ,'>.\,.t 1. S! 00: ! • S 1.01', I."
n U t" ~ S 1.50. II. I'. MI. " ... 'IH. \\1.odd ",Jt., r~,

....-odn""l. '10".... (lftlt.. \ .... o,'\.t>l... C....d",

MWddy kno.. START CO PYING
1!>t.·'o<H:-?Sr,lfl CW THE EASY W AY'
Copl mil wOf(k •
m<.l.·dlI of k'lrt'f~' Tinl{".p,m f'fI. f'.IW·W..Ie.lffl

mt'fh..rf~. Inc,e,lw ,kill, .md ~'(:/ .II/he .....mt·
Tinl{".' .J-~"'P JKO;l:f"m,

11 Gel F1ee Catalog

Call or Write

1W benefIl trcm 11 ye<I'S 01
mndact~ ~y Cl)'SlaIS
tJr nwstry. "*tafy seoces,
race enaees, CItizen band
and expermenlerS

CALL1·800·237·3063
FREE (Except Florida)

OACU 22 OH RfloDER Sl:RVlCf CARD

ANT NNAS
50-511 109 H2 - 4x21H 466
50-7el TSE 220-5,1 55
144-·hl 55 220- 1h i 81
1" -lx4 67 220- 19, 1 129
144- 2x9 111 902-2 3, 1 67
144-9porf 77 902- 4x23H 365
144-9 fix 75 1296- 23,1 67
144 -1311 83 1296- 4x23H 365
144- 17,1 129 1255-23ATV 67
435- 9, 1 67 1296-55, 1 99
435-19, 1 77 1296-4x55H 489
432- 21DX 92 2304-25, 1 89
438 -21ATV 92 POWER DIVIDERS
435-2x19 85 14020.432,902

1296,2304mHZ

TRANSVERTERS
MICROWAVE MODULES

tr.I"' T50!U4 20 2m I.F. 489
t.l l.lT50/ 28S 20 28mh z I.F. 489
t.ll.lT144! 28 10 28mh z I.F. 259
t.lt.lT144! 28R 2S Ga AsFET/08t.l 489
t.I",T220/ 28S 15 220-25 279
t.I"' T432/ 28S 10 W/ OSCAR 369

Need Quick
Turnaround

on CRYSTALS?
Try Our E.O.D.

(Emergency Order Dept.)

and get

JAN QUALITY
and STABILITY

PWS Low Prices!

~
THE PX SHACK Inc.
52 STON[WYCK DR.
BELLE ldEAD, N.J.

(2011 874 -6013 08502
HOURS: 10Al.l-3P l.l ORDE RS

7P l.l -l0Pt.l TECH.

DAYTON 88
SeE us AT BOOTHS 335 & 336

TONNA

JAN CRYSTALS
p.o. Box 06017

Ft. Myers, FL 33906
~ (813) 936·2397

VISA ..,

CIRCLE 29 0 .. READER SEIlVICE CARD
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CORPORATION

9 Autry
Irvine, CA 92718
(714) 458-7277
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INSIDEVIEW - RS- l2A

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

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS
• SOliD STATE ELECTRONICAllY REGULATED • INPUT VOLTAGE: 105-125 VAC
• FOLD-BACK CURRENT LIM ITING Protects Power Supply • OUTPUT VOLTAGE: 13.8 VDC t 0.05 votls

from excessiw current & continuous shorted output (Internally Adjustable: 11 -15 VDG)
• CROWBAR OVER VOLTAGE PROTECTION on all Models • RIPPlE less ttlan Smv peak 10 peak lluilload &

nu,1 IS-U" IS-4A. IS·IA. low tine)
• MAINTAIN RfGUlATlON & lOW RIPPlE al low line input • AlII .nildl••il~ ZZD VAC il,llnlllll-,.
• HEAVY DUTY HEAT SINK. CliASSIS MOUNT RJSE
• THREE CONDUCTOR POWER CORD
• ONE YEAR WARRANTY . MADE INU.S.A.

MODELRS·50A MODEL RS-SOM

RM SERIES 19" X 5V. RACK MOUNT POWER SUPPLIES

efllilll" les· Sizi [I_I ni"i'l
MOOEl Dlly IA. , 11 [A. , I I .xWxl WI.llh·1
RM-l2A 9 12 5',. x 19 x 8'1, 16
RM-35A 25 35 5'" x 19 x 12'/0 38
RM-SOA 37 SO 5'/, x 19 x 12 '11 SO

• 5epaJate Volt and Amp Meters
RM-1 2M 9 12 5"- x 19 x 8'1, 16

MODEL RM-35M
RM-35M 25 35 5'" x 19 x 12"" 38
RM-SOIA 37 SO 5'14 x 19 x 12", SO

RS-A SERIES eUURII.. ICS· Sin [IN) ni,_ill
MODEl Dlt,IA._I) IA.,I) " x WxD Wtllh.)
RS-JA 2.5 3 3x 4","x 5lj, •RS-4A 3 • 3'4x611x9 5
RS-SA • 5 3'1l x 6'... x 7"- 7
RS-7A 5 7 3'" x 6\'r x 9 9
RS-7B 5 7 4 x 7'11 x 1 0~ 10
RS-l 0A 75 10 4 x 7'h xl 0'4 11
RS·1 2A 9 12 aw x ex s 13
RS- 12B 9 12 4 x 7'10 x 10lj, 13
RS-2OA 16 20 s x s x 10.... 18
RS-35' 25 35 5 x 11 x 11 27

MODEL RS-7A RS-SO' 37 SO ex 13'" x 11 ..
RS-M SERIES elilin.n ICS· Sinl lNI n i"il'

MOD El ally IAIII ,I) lAIn,11 II x WxO Wl.llh.]
• Switehable volt and Amp meter

RS-12M 9 12 " , x 8 x 9 13
• Separate volt a.nd Amp meters

RS-20" " 20 s x s x te» 18
RS-35" 25 35 s x tt x tt 27
RS-SO" 37 SO e x raa x 11 46

VS-M AND VRM-M SERIES • Separate Volt and Amp Meters · Output VoItaQt adjustable 'rom 2· 15 volts · Currerl1limil adjustable from 1.5 amps
10 Full load

Cutinns ,,,. Sinll_1 ni"ill
MOOH hly IAII, II IA.,I] IxWx l WI. Ilh.1

@13.BVDC @lOVDC @5VOC @13.BV
V$-12M 9 5 2 12 4'1: x 8 x 9 13
VS·20M 16 9 • 20 s x s xto» 20
\lS-35M 25 15 7 35 s x u x u 29
\lS-SOIA 37 22 10 SO 6x 13,,"X11 ..

• Yariable rack mourl1 power supplies
VRM -35M 25 15 7 3S 5'.. x 19 X 12'>1 38

MODEL VS-35M VRM·50M 37 22 10 SO 5'1, x 19 x 12'>1 SO

RS-S SERIES • Buill in speaker

C••Ii.IIn ICS- Sin 11.1 Ui"ill
MODEl Illy IA._sl A. , s IxWxl WI. [lh.1
RS-7S 5 7 " x 7'tt x 10'10 10
RS-'OS 7.5 10 4 x 7'/;, x 10'% 12
RS-l2S 9 12 4'/;, x 8 x 9 13
RS-20S 16 20 s x s xtcw 18

·1CS-Irl1ermittent Communication Service (SO'Io Duly Cycle Smin. 011 5 min. off)



24.00
2800

lII.. tdl Pr.
61 00
.. 00
71 ,00
42 ,00
46 00
S400
.. 00

..Rf 24S
"Rf247
" Rf 2of1
..Rf641
WRF644
WRF646
..RF6.t8
2H6080
2H6081
2N6082
2N6083
2N6084

ORDER LINE . nd/o , TECH HELP
619 744-0728

F"'X (619 ) 744_11143

PAR7IAL LISTING OF IIIISC. 7RANSISTORS
MRF134 S16 00 MRFS1S 2.50
MRFl 36 2100 ..Rf607 2.50
MRf 137 24 00 WAF 83D 4.2S
MRFI38 3S00 WRI'848 43.50
MRF17 4 8000 ..AFI1I46.... 14.00
MRf2lla 11,50 CD2S4S 16.00
..Rf212 16 00 S0I27.·1 17.7$
MAF721 11.00 2N3SSJ 2.29
MRF2 24 1350 2N3a6fi 1.2$
MRF237 270 2H4427 1.2$
MRF23a 1250 2HSSa9 7.2$
MRF239 14 00 2NSS90 10 .00
MRF240 15 ,00 2NS59 1 I3.SO
MRf 260 7,00 2N564 1 9.S0
MRF261 8 ,00 2NS64 2 13.7S
MRF262 8 ,75 2NS643 15.00
"Rf264 12 ,SO 2N5114S 10.00
MRF309 297S 2NSN6 12.00
MRF317 S600 2SC I946.... 1$ ,00
MRf 406 12,00 :lSC1947 9.7S
MRfU3 11,00 :lSC207$ 3.00
MRf449 1250 :lSC2097 28.00
MRF450 13.50 :lSC25Of1 11.00
MRF4S3 1$.00 :lSC2!.40 lS.00
MRF4st1 20 00 :lSCH41 16.00
MRF47S 3,00 OUTPC/f IIQOUl.ES
MRf 476 2 ,7S SAU4 SS.OO
MRF477 11.7S S"'U I7... 50.00
MRF479 1000 S V8 42.SO
MRF492'" 18.75 S V7 42. SO
MRF497 14,2S S V1S 48.00
40 582 7.SO MS7712. ..S7733 us-
NE411 3 7 2.SO MS 7737, SC IOI9 SAY7

Hj·G";n. "'.I"n.d. MId $e1ec1-.1 Pvt. "'v";I.~

we .Ioc:l< Rf Powe, I,ansi.lor.to, ...1.... KlM. Collin• •
V...u. Ken wood. Cubic . lI i,ags . Molo,oIa , Healhkll .
Rltgenq. Johnson, tcom. er.u. TWC. Wilson. Gf.. etc.
Croaa·,eleieilc:. on CD, PT. SO. SAF. JO, and 2SC PH• .
Quantity Ptil;ing ...y.lable For-aign Orcs.ra AccepteCI
Shipping ..-Ing IS,OO COO / VISA I IItC

0 ...... neca+veCI by 1 PM PST aI'Ilppotd UPS ...... day .
Nel l day UPS dieli".." a yal lable

ORDER DESK OHl v - NO TECHNICAL
800 854-1927
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RF POWER
TRANSISTORS

We stock a lull tine o f
Motorola & To shiba parts BOOTH 360
lo r amateur , marine. and "'T O"'VTON
business radiO servicing

Partial Listing 01 Popular Trans istors
:1·30 IIIMr 1:1'1. ( . ~ :lS V)

P H ~Ijng INI b . lII.. tdl Pr.
MRF421 0 looW 12 4.00 IS3.oo
MRF422 ' lSOW 36.00 78.00
MRF4~. A 0 80W 14 ,50 3:1.00
MRf4SS, A 0 &OW I us 26.50
MRF4a S' lSW 6 ,00 16.00
"Rf492 0 90W 16.00 3S,00
SAF2072 0 6SW 12 ,7S 28.50
SRf3662 0 I IOW 2400 53.00
SRf377S 0 7SW 13.00 29 .00
SRF3 79S 0 90W 15 ,$0 34.00
SRF3800 0 l 00W 17.S0 38 .00
2SC2290 0 80W 16 ,7S 39.S0
2SC2879 0 100W 2200 48.00

o ~lH:t-.1 Hill " o..in lII.. t"n.d Ou...,. Av.II.".

VHF UHF 7RANSISr ORS 12v.
R.rm{} IIIHr N-It b

lOW 136·174 27,50
7SW 136·174 26,00
lOW 136-174 33.00
15W 407·S12 1800
nw 407·S12 2100
40W 407·S12 2S00
60W 407·S12 31.00

4W 136-174 I .:lS
15W 136· 174 8.00
2SW 136· 174 11.50
30W 136· 174 9.7$
40W 136_174 11 ,SO

• Quartz Halogen
Bulb

• Dimmer
Controlled

• 12" and 18"
Lengths

• Slot for Color
Filter

• 12 Volt
Operation,
AC or DC

• Mounting
Accessory
Options

Gooseneck lamps and Acceesortes

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

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

~ittlite

• •
WS4 • ,

Send To :
littlite/CAE Inc.
P.O. Box 430
Hamburg. MI 48139
o My check or money order is enclosed .

Charge: VISA 0 MasterCard 0
Acct No . Exp__I__

PLEASE PRINT CLEARLY
N a me

Address

City

P h o n e ( J
Sign Here

CMtCU: 278 ON RUDER SlRvlCE C"'RD

------_._---------------

CIRCLE 90 ON READER SEAl/ICE CAIID

......... if .. PRESENTING .............

CABLE TV
DESCRAMBLERS
.............. STARRING ...........

.JERROLD, HAMUN, OAK
!\NO 0 ....,. f AMOUS__ACn.-M

Field Day Win ner
TlIe EmtltuL' PIck conIai...
QRV IfO-lO An Band bnt; .proof
.alhcr teaIed --.QIIil:k Uundl
kil.1f1 RG~1 feedli 160_
IdIpl1:'l'. aU band poi>e. 200'
' ..... 001' ~ ..... CO..opkICIndQRV_ , .. _
{n:penalinslalbin l~mi"''''~\8Io:~ o.LU:,

197 1 N. QU; Une 1300 E. AntennasW!!St
Provo,lIT S4604.2138 (801) 37•. I OU

CIRCU 178 ON READER SERVICE CARO

...., MOPlCCAOUCO.lNC. ""'"
c:I 7325'~RESEO"'BLVO OEPT 1815~

RESEDA CA9133!>

•_,,_f'I'No:)(ic",.....__
• l.O\III'ST ~'""""'-I""'" ""'Cn .. u S
• OIIOfOOS_O'''''' 'KX~__ l< >OOt.-s

'()III ' lin CATALOG OfO'.Y t-800-)45-8921
' 011 -'U IN, ORMATION ,-818-7U..S914

HAM RADIO
SELF STUDY COURSE

NOW ONLY $19~,,~ oo
shipping &handling

VISNMasterCard Accepted
Prepare for th e fantastic world of amateur
radio. Study at your leisure. No technical
bac kground required. Ent ry level amateur
radio operators can now talk on the ten meter
band and FM repeaters. . even link their ham
radio stations to th e public telephone system
and pe rsonal computers. Privileges never
before available to the beginner! Complete
FCC license prepara tion course contains
everythi ng you need to know to pass both the
written and Morse code examination in a very
sho rt time. Written in easy-to-und erstand
language. Contains fully illustrated text book,
two long-play code learning cassettes, a ll 302
word-for-word PeC license lest qu estions,
answers. ..and much more! You can' t miss!
Sold with a 10 day money ba ck guarantee.
Phone orders accepted. Dealer and classroom
instructor discounts available.

W5YI·VEC P.O. BOX # 10101
Dallas, Texas 75207 - Tel : 817461·6443

r - . OMAR ELECTRONICS· - I
FOR ALL YOUR AMATEUR NEEDS

I SPECIAL PRICE$ on all I
I MFJ PRODUCTS '* A.R.R.l . PUBUCATIONS I

and ether Ham Radio equ ipment!

I .~ 404-466-3241 1-'=-1 I
I OMAR ELECTRONICS - am. PIIpo WAIIFON I
L RT':....!...HIG~"Y.!!..SO~OG~V IL!!: GA 302.9.-1

CIRCLE 292 Of<l READER SERVICE CARD
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Numbott' t2onyovrF~eard

The Winnebiko's
Solar Power System

Part 4 in the tech nomad series.
by Steven K. Roberts and Glenn Glassner

Figurt J. Winnt bilo power "1l.lfIagt rru-nl circuitry.
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the benefit of whichever panel happens 10 be
receiving the most light ; the second allows
the computer battery to serve as a backup for
the "lights and radios" battery during long
night rides.

This rai ses an interesting issue : charge
management . Ideally , this would all be
controlled via A-D conveners and power
MOSFETs by one of the bike processors
something that was, in fact, one of my origi
nal specifications for the system software .
But the catch here is thai the computers are
nor necessarily powered up when battery
charge levels are changing (keeping the bicy
cle-corurol processor on all the time would
impose enough overhead 10 offset much of
the system's efficiency) . Still, a future en
hancement will allow many of the charge
management decisions to be made in software
when the bike is online , now that the use of
lead-acids allows battery level to be mea
sured with some repeatability .

At the moment, I use two too ls to keep the
batte ries healthy . The fi rst is a s imple brute
force circuit associated with each , cons isting
of a series-check diode to prevent dark dis
charge into the panels and a power zener that
warms up when the battery' s terminal voltage
reaches coo -stale levels . This seems a bit
c rude these days, but the approach works
noticeably better than my earlier active con
trollers that created noise and ate about 8 rnA
on standby.

The second charge-management tool in
volves what I have come 10 call my " wetware
infosystem ," otherwise known as the human
bra in. A front -panel Acculex digital panel
meter d isplays the terminal voltage of each
battery , as well as the algebraic sum of all
charge and load currents. After 4 .5 years on
the road . I have developed an munnve sense
of battery health based upon casual ongoing
observaricn of the displayed data .

As shown in Figure I , thi s information
is derived by observing the voltage drop
across a 0.1 ohm resi stor connected in ser
ies bet ween each battery ' s negative ter
minal and sys tem ground. (Doing it thi s
way keeps op amp circuitry trivial.) This
measu red value . which l inearly reflects
battery activity, is scaled 10 +1- 5 volts
by a micropower lM 10. Then il is handed
off to a thumbwheel swuch that feeds any
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LITE pbotovoltaic modules, each weighing
in at less than 2 pounds and producing a
steady 650-700 rnA into an associated
tz-volt battery when the sun shines. These
rugged 12 X l7 - inc h un it s , based on
scmicrystalline s ilicon technology and lack 
ing the traditional heavy glass cover plates
and aluminum frames , have finally rendered
photovoltaic use as easy as it should be:
sunshine in, two wires out. no ma inte nance in
between . The theoretical maximum power
from the pair is 20 watts, but s ince the panels
are mounted at different angles they can
never both see full sun at the same time
(atleast in THIS solar system) .

This is hardly a problem, however. since
the bike's loads arc suppo rted by a pa ir of silt
amp-hour lead-acid batteries, bu ill around
SAFT Gelyte packs . These replaced the orig
inal NiCd packs of my first IO,<XX> miles after
experience demonstrated that despite a some
what higher power-to-weight ratio. NiCds
don ' t like the ra ndom charge-d ischarge
cycles of a nomadic lifestyle .

Two photovcltaic mod ules and two batter
ies.. . this architecture is no accident . A pair
of console switches allow the former 10 be
swapped relat ive 10 the latter-or the l atter to
be swapped re lative 10 the bike's loads . The
first swap option allows a low battery to get
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F rom the perspective of a sandy towel
on a Key West beach, there is some

thing abstract and remote about maga
zine publishers and deadlines. The altitude
of manana pervades the island air like the
fragrance o f frangipani. rendering the daily
reali ties of business about as substantial
as stray rad io wave s .. . editors notwith
standing .

But there ' s nothing ar all abst ract about
the sunlight down here in paradise-which
is a good thing for both th e bikini -clad
spring-break beach crowd and the power
hungry Winnebiko. Free electricity. and
lots of it. keeps my systems happy, uncon
cerned with noisy island power lines or the
grim problems of dead batteries in the
wilderness.

In this. the fourth anicle of our series, I'd
like 10 tal k about the bike 's power-manage
menl circuitry . Starring with the sola r panels
that lake it in and ending with the switching
power supplies thaI put it out. The whole
system is des igned 10 provide maximum inde
pendence and efficiency. The resulling ideas
can be appl ied to a wide variety of mobile ,
portable, and field-day systems.

Solar Panels a nd Ba tter ies

The bike carries a pair of Solarex SX-IO
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Figur~ 2. Positive buck con verter.

of ten diagnostic voltages to the panel meter.
Ler's take a quick tour of the rest of the

overall circuit ...
At the len o f the d iagram are three possible

charge-cu rre nt sou rces- the tw o ph oto
voltaic modules and a 15-voll switching pow
er supply that can let me refuel from the AC
line if necessary . The laner needs a current
limit e r to avoid overstressing the batteries .
Instead of addi ng a heavy resistor, I followed
the old cyclist's maxim of making hardware
do double duty : the headlight "mode" can be
switched from normal to aseries charge-cur
rent limiter. (I'm so obsessed with light
weight. you know .. .)

Continuing ac ross the d iagram. you can
see these cu rrents passing through the solar
swap and charge-source switches to make
their way into the batteries via the diodes.
yield ing the voltage drop across the tenth
ohm resisto rs noted a moment ago. From
that point , the batte ry power is available o n
two interchangeable buses. one o f which
feed s the array of switching supplies that
provide subsidia ry voltages for othe r bike
electronics .

As th is projec t progressed . I became in
creasingly concerned about efficie ncy . Dur
ing the first 10.000 mi les. I generated the
lesser voltages with 3-tenninal regulators -c.
now-antiquated un its that do their job by di s
s ipating the product o f load current and the
difference between voltage-in and voltage
out. Such wastefulness I can no longer afford .
so when the specs for power supplies began to
take shape. I contacted Glenn Glassner of
Precision Circuit Images in Columbus. Ohio.
He knows about these things... so rather than
fumb le thro ugh the arcane theories of swi tch
ing supply design. I now turn this article over
to him for a glimpse of the radical changes
that have recently come over the power-sup
ply world . Glenn?

Miniature 5-vonege,
Hi Rh-Efficiene)' Supply

Thank you. Steve's electronic bicycle re
quires 5 volts for extensive logic circuit ry.
and to support di agnostic equipment and
futu re system enha ncements. he speci fied
3-amp capacity. He also called for 3. 6. and
9 volts at o ne amp each. as well as a few
hundred mil s of - 12 for op amps and R5-232
link s. All of this had to live on a bicycle and
be derived from a tz-von battery . requiring
that the circuitry be efficie nt. compac t. and
light weight. To ma ke matters worse , time
was at a premium , because Steve was leaving
in two weeks ... but then . Steve is always
leaving .

O ne year earlier I would ha ve said . " Im
possible!" But now . thanks 10 Linear Tech
nology Corporat ion . the re is a new part on the

market that does for switching power sup
plies. what the 3-tenninal regulator d id for
trad itional linear design s.

The fini shed five-voltage supply is housed
in a 1.5 X 2.5 X 6 .5 4 inch aluminum box .
with all connectio ns handled through ferrite
filte r pins to keep noise to a minimu m . The
supply is actually a col lect ion of five separate
switching regul ators : fou r LT-107OCTs are
used to provide the 3. 5. 6. and a-volt out
puts . and the - 12 is derived from the +5 via
an off-the-sbelf DIP converter chip. Perhaps
the most representative of all is the six-volt
supply. and its schematic is shown in Figure
3 . Before e xpla ining the circuit. ho wever, let
me make a few comments about the LT- I070
chip ilsel f.. .

LT·I070 Attributes

Th is device contains all the dy namic com
po nents req uired to bui ld a cur rent-mode
switchi ng power supply. For the novice, it is
comforting to not e that there only five pins to
confuse. Other features include:

1.2 volt ba nd gap reference
3-40 volt input range
40 kHz inte rnal oscillator
soft sta rt
current limit
high peak switch current

The most important feature is the current
limi t. which can protect the dev ice long
enough for most people to breadboa rd
and debug the circuit without smoking any
thing.

Now refer to Figure 2 for a bit of theory .
T he LT- 1070 is a current-mode sw itch
ing controller . sho w n in th e diag ra m
as a buck conve rte r. The circuit controls
the output voltage by varying the duty
cycle of the switch: the longer the switch
is on. the higher the Vo . 01 provides a re
turn path for Ll current when the switch
is off.

The most important thing about a switching
regulator is that the switch is e ither on or off
- there is no l inear waste of power. The only
notable items contributing to inefficiency in a
well-designed switcher are the forward drop
and resistance of D I . the resistance of L I.
and the switch 's ON resistance.

To control the duty cycle. the LT -1070
actually watches the inductor cu rrent ramp
up - turn ing the switch off at the same current
point in each cycle. Comparison of this trip
point to the feedback from the error amplifier
keeps th e output voltage regulated . The
spi noff of this is automatic limitation of the
output current . making the device virtually
indest ruc tible.

The actual bike system circuit. (see Figu re

'. _ M

FiKur~ 3. A sikwllt supply . most typic'/.II al l.111. RI
end Rl {Ire changedta adjust output voltages. 6V
.,upply.vh"" fl.

3) was buil l direct ly from linear Technolo
gy 's applicat ion note #19 with my pa rticular
choice of avai lable pans. O f the many possi
ble circuit combi nat ion s suggested for the
LT -1070. this use is perhaps the most confus
ing . since the device is floating on the output
voltage. Because one s ide of the power switch
inside the chip is connected to the ground pin.
Vsw is shorted to ground when the power
switch is tu rned on. To ma intain the device
supply. D3 and C3 thus store voltage while
the switch is on .

R I and R2 take the re fe rence outp ut
voltage and divide it to set the actual output
voltage with respect to the band-gap refer
ence. In this mode a minimum load of 100
rnA is recommended for the 5-v01l supply.
and the others require some mi nimum as
we ll. (Failing to do thi s results in over
voltage at the output .)

Outpu t regu lation of these supplies is actu
ally much bener than that of the batteries they
replace. and I'm pleased to note there ha ve so
far. been no frantic calls for service from the
road . Right. Steve?

Trouble-free

That' s right. Glenn . The unit indeed came
together within the two week deadline . For
the last 5.000 mi les it has been a trouble-free.
low-ove rhead power source for a who le
bikeload of CMOS logic. personal ente rta in
me nt electronics. packet TNCs. and mo re .
Each supply is switched on by an OR of
steeri ng diodes and front -panel toggl e
switches. keeping wasted power to a mini
mum at times of few loads . During normal
bike activity . with only the 2-meter rig and
the bicycle control processor o n. each battery
puts out about 100 rnA ... giving me roughly
25 hours of rout ine use on a full charge.
(Night riding wit h all lig hts shortens this fig
ure to 7 hours.)

And so. there it is: a self-maimaining .
lightweight. efficient. solar-charged, multi
ple...ourpur power supply. People often corn
ment o n the microprocessors. observ ing
quite correctly that my hig h-tech nomadic s
never could have occurred a decade ago. But
there are a host of other whiz -bang technolo
gies a.. well ; new devices that do not make the
headlines very often . but still change the way
we deal with the world. Buried in the bike.
for examp le. is a l-farad , 5.5-volt electrolyt 
ic capacitor about 1 inch tall . The switching
supplies convert power at 85-90 % efficien
cy. Distrjbured throughout the Winnebiko
are the magical products of our collective
technological consciousness. and I could
never do it w ithout them ... even if they 're
NOT d igital.

For infonnation on acquiring lightweight .
efficient solar panels from Solarex (about
S145 in s ingle qua ntit ies for the 10 walt units .
co ntact ATG Solar at 800-826-3336 and
mention thi s art icle.

To obtain two LM -1070 devices and
Application Note # 19. se nd S25 .95 to
Precision C ircuit Images. PO Box 14026.
Columbus OH 432 14. Experimenters can
also call 6 14-261-8043 for morc information .

Cheers from Key Wcst. ._EI
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Hf Equipment Recular SALE
le-1S1 HF xcvr lSW rCYl /pS/ AT . ..••• 2699.00 2369

HII-36 Scanning Ilarwi microphone 47.00
SP·20 Ext speakef w/aud io liltel .. 149.00 139"
H· IOI 250 Hz lsi If CW !lite! ..... 73.50
n ·Sl A 250 Hz 2nd IFCW hiler . .. . IIS.OO lMtl
H· tOl 6 kHz AM litter ••••••••••••• 59,00
EX-JID Voice synthesizer..... .. .. .. 5900

le -751A 9·~nd xcvrl.l·3Q MHz tevr 1699.00 1449
PS-35 Inlelnal power supply 219.00 199' \
FL-l 2A SOO Hz CW hlter (1sIIFj ... . 69.00
Fl-63A 250 Hz CW filter (1st IF)... . 59.00
FL-S2A 500 Hz CW tiller (2 nd IF} 115.00 109's
FL-S3A 250 Hz CWfille r (2nd IF} 115 00 109's
Fl-3J AMfiller. . .. .. .. .. .... .. . .. .. 49 00
H-7D2.8 kHz wide sse filter 59.00
Re-IO Ertemal frequency controller 49.00

IC-735 HF transceivel/SW rcse/nuc 1099.00 9S 9 '~

ps-ss Ertemar power supply 219,00 199' \
AT·150 Automatic antenna tener 445,00 389' \
FL·32A 500 Hz CW fllte! 69.00
£1·243 Electronic keyer umt....... 6450
uno Tone encoder IB.50

OIher I\cces~ries RefUlar SALE
IC·2l l 160-15m solid state amp " Ips 1999,00 1699
PS·15 20A external power supply ... .. 175,00 159"
PS·30 Systems pIs w/ cord. 6-pin plug 349,00 319"
MB Mobile mount. 735175I AI76IA... 25.99
SP·3 External speaker.... . .. .. ....... 65.00
SP-7 Small external speaker 51.99
CR-64 Higli stab. rel. x(jl for 751A. .. . 79.00
PP·I Speaker/ pa tcll 179.00 164"
SM-6 Desk mitropllO!1e 47,95
SM ·8 Desk mc . two cables, Scan. .. . . 89,00
SM·IO Compiessor/grapll EO. Bpin mit 149,00 139"
AT-IOO lOOWS-band auto.antenna tuner 445.00 389"
AT- SOO 500W9-bandauto.antennatuner 589.00 519' \
AH-2 a.oeno tuner w/ mount & wll ip 659.00 589' \
AH-2A Antenna tuner system, only.. . . 519.00 "'9' \
GC-5 Wor ld clocL.. .... .......... .. .. 91.95 89' \
VHF/UHF base mu/ri-modes Relular SALE
IC·27SA 25W 2m fM/SSB/CW w/ps 1299.00 1149
IC-27SH lOOW 2m fM/SSB/CW 1399.00 1229
IC-l75A 25W 22tl FM/SSB/CW 1399.00 1229
IC-U5A 25W 440 FM /SSB /CW w/ps 1399 00 120

IC·471A' 25W 430--450.... CLOSEOUT 979.00 7491\
PS-25 Internal power supply ....... 12500 114' \
AG·I ' Mast mounted preamplifier. .. 99,50

IC·471H' 75W 430-450 ... CLOS EO UT1399,00 9891\
PS-35 In tern al power supplv 219,00 1 9 9'~

AG·35' Mast mo unted preamplifie r 99.75

I 'Preamp S99!5 wi tll471A or 471H Purchase

I\cceHOfies common 10 271A/ H iJnd 471A1H
SM·6 Desk rm crcpnone 47.9S
EX·3l0 VOICe syntllesiler S900
TS·32 CommSpec encode/decoder.... 59,9S

UT-IS Encoder/decoder mtetace..; 34.00
Ut·15S Ul155 w/TS·32 Insta lled..... 96.00
VHF/UHf mobile multi-modes lIel ulal SALE
IC-290H 25W2m SSB/FM Closeout 639,00 549 '~

IC·490A lOW430-440 Closeout 699 00399'\
VHFjUHF/1 .2 GHz FM lIelular SALE
IC·27A 25w 2m FM/TTP mlc Closeout 429.00 349'~

IC-27H 45w 2m FMITIP mit Closeout 459,00 399'~

IC-l7A 2Sw 220 FMlTIP mit Closeout 49900 399"
IC-47A 25w 440 FMITIP mit Closeout 549,004691\

PS--'S Compact BA power supply 14500 134"
UT· 16/ EX·388 VOICe syntlleSller 34,99
SP·I0 Slim·line external speaker 3599

IC·28A 25W 2m FM. TIP rmc 46900 40991

IC·28H 45W 2m f M, TIP rmc 499 00 439' \
IC·38A 25W220 FM, TTP mic 489,00 429' \
IC-48A 25W440·450 FM, TTP rmc 50900 449~\

HM·14 Enra TTP microphone 59,00
UT·28 Digita l code SQuelch ......... 39.SO
U1-29 Tone sqoelcb decoder 46.00
HM·16 Speaker/microphone 3400

IC-900A transceiver controller..... ... 639.00 S69n
UX·19A 10m lOW band un it 299,00 269"
UX·29A 2m 2SW band urut •.... . . .• 29900 269n
UX·29H 2m 45W band umt. 349,00 l l9lS

UX·39A 220MHz 25W band urut. ..• 349,00 319n
UX-49A 440MHz 25W band un il. 349,00 3l9~\

UX·59A 6m lOWumt 349,00 319'\
UX·129A 12GHz lOW band un it. .. 549,00 499"\

IC-3200A 25W 2m/440 FM wITTP. ... 695,00 579'\
UT·23 VOice syntllesizer.. .. . .. . .. .. 3499

AH-l 2 2m/440 Dual Band antenna 39,00
AHB-32 hunk-lip mount 35.00
larsen PO·I( Roof mount . .. .. ...... 20.00
taeen PO-TLM Trunk · ~p moun!.. .. 22.00
Iarsen PO·MM Maglletlt mount 22.00

IC·l200A lOW 1,2GHz FMMobtle 699.00 629 '~

IC·127IA lOW I.2GHz SSB/CW Base 126900 1129
AG-1 200 Mast mounted preampliuer 105.00
PS·25 Internal power supp1v 125.00 II4"
EX·31 0 Voice synthesizer.. ......... 59.00
TV-1200 ATV interface umt , 139.00 129's
UT·15S CTess encoder /decoder 96.00

RP-l2l0 1.2GHz lOW 99 ch FM mr 152900 1349
IIP-2210 220MHz 25W repeater 1499,00 1329
Rp·3010 440MHz lOW FM repea ter. .. 1299.00 1149

I H.md-held<-. lIegu tar SALE
IC·2A z-meters 289.00 259'\
rC·2At with TTP 319,00 279"
IC-3AT 220 MHz. TTP 349,00 299"
IC·4AT 440 MHz. JTP 349 00 299"

, IC·02ATlHil li Power 40900 3491\
IC-03AT lor 220 MHz 449.00 389"
IC·(I4AT for 440 MHz 44900 389"
IC·u2AT with TTP .... . 32900 289"

ltC·uU T 440 101Hz.TTP 369.00 329"

Accessories lor micros - CALL$

IC·12AT IWl.2GHz FM HT/battlcgrlTTP 473.004 19"
A·2 5W PEP svntn. aucratt HT 525.00 479'1
A·20 Svnth. aircra ft HTw/ vOR 625.00 569"
Accessories for JII excel'r micro! lIeeular
8p·7 425mah/l3.2V Nlcad Pak . use Be·35 79,00
BP·8 800mah/84V Nicad Pak . use BC-35 ... 79 00
8C·l5 Drop In desk charger lor all bartenes 79 00
BC·16U Wall chirgel lor BP7IBP8 21 25
LC·II Vmy! case tor Dil usmg BP·3 2050
LC·14 Vi nyl case lor Oil usmg BP·7I8 2O,SO
LC·02At Leather use lor Db models w/BP·U8 54 SO
AHel~ri(' s for Ie ,lnd IC-O ~Njes lIel ular
BP·2 425mah172V Nlcad Pak . use Be35 49,00
BP·3 Extra Std. 250 mah/8,4VNicad Pak 39.50
Bp·4 Alk al ine ba tter Vcase 1600
BP·5 425mah/IO,8V Nrcad Pa k . use Be35 65.00
CA· 5 5/8·wave telescopmg 2m antenna 1995
FA·2 Extra 2m tlenble antenna 12,00
CP· I ce Itghter plug/cord for BP3 or 011 13.65
CP·IO Battery separatlOll cable w/clip 22.50
OC·I DC operatlOl1 Pik lor standald models 24.SO
MB·t6D Mobi le mtg. bkt lor all His 2S.99
LC·2AT Leather case lor standard models 54.SO
118·1 Vinyl waterproof radiObag. .. . .. .. . .. .. .. . 3S95
HH·SS Handheld shu ulder strap.. . ... ..... .. .. . 16,95
HM·9 Speaker microphone 4700
HS·IO Boom rmcrcohone/heecset 24,50

HS·IOSA VOl unit for HS-IO & Deluxe only 24,50
HS-IOSB PH unit lor HS· IO 2450

ML·I 2m 2.3w in/ lOwout ampll"er SAlE 99.95
55·3211 Commspec 32·tone encoder 2995
Rf"<'t'i lfen lIegular SALE
R·7lA 100kHz to 30MHz receeer...... $999,00 869"

IIC·I I In lrared re mote cont rollel. . .. 70.99
H ·32A 500 Hz CW hlter 69.00
H·63A 250 Hz CW Mer (1 st If) 59,00
FL·44A SSB hher (2nd IF) 178,00 159' \
En57 FMumt... .. 4900
EX-310 Voice svntneseer 59.00
CII ·64 High stablhb oscillator llal 79.00
SP-3 Ixtemat speaker 6S,00
CK-70 (EX-299) 12V DC option.. .. .. 12,99
118·12 Mobile mount 25 99

R·7000 25MHz to 2GHz scan rcvr 1199.oo 1049
IIC·12 Intraled remote controller.... 70,99
EX·310 VOICe syntheSller S9 00
TV·R7000 ATV urnt 139,00 129"
AH·7000 Rad la"n, anlenna 9900 . {I0i

HOURS. Mon.th ru Fri.9-5:30; Sal. 9·3
Milwaukee WATS line: 1-800·558-0411 answered
evenmss until 8:00 pm Monday thru Thursday,
WATS line. 8re lor Quote. & Ordering only.
Ute Regular line lor other Inlo & Semce dept

All PrIUS in til,s list are sull,ect toeNflIt witllout nett« .

,

WICKLIFFE. Ohio 44092
28940 Euclid Avenue

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

°01~~dt 1.800.321 .3594

Order Toll Free: 1-800-558-0411 Inw;oco"';n/~8~J~2:~~~jU;;· 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 Drew street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS

Phone (407) 894-3238 Phone (813) 46H267 Pbene (702) 647-3114 5456 N. Milwaukee Avenue
Fla. WATS 1-800·432·9424 No In-State WATS No In-State WATS Phone (312) 631-S 181

f~"~~dae 1·800-327-1917 No Nat ionwide WATS 2~~~i:: 1·800·634·6227 15 min. from O'Hare!
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1987 World SSB Championship
160 Meter Contest Results

WNE Single.Operator Category

Tot81 Tot81
CaUslgn aTH oso-e States Provo Country Score Call slgn aTH oso-e States Provo Country Score

WB9HAO IL 1,783 40 11 40 915,255- - KA0QOP IA 192 aa 5 0 45,1 20
KE5FI TX 1,010 40 10 25 428.280- N0 1X CT 220 32 , , 44,800
W9UP WI 919 4B 10 5 289.800 " K4GKV GA 198 37 , 3 43.580"
ADeO CO 862 " 10 10 289.775 " N4AR0I6 CA 181 38 , , 43.010'
W3GG (KA3PGL op) Mo ... 40 9 • 265.860 ' NF1E AZ 172 ea 3 2 41 .520
VE3XN ONT 740 40 10 11 261.510" K8KEM OH '" "

, 1 40.Q2()
W4TMR NC 788 " 9 10 255,775" KHU VA 133 37 e 8 39.270"
KSOO IL rrr " e 11 253,500 " KI40C KY 192 36 3 1 38,400
WA1UJU WI 850 " 7 3 242,280 NJ0X MO '" 38 , 1 37,410
K6HNZ AZ 632 " 8 11 208.975 " KI6MS CA 153 40 3 , 37,200
N4LTA SC 880 " 7 • 208.010" NIllFJP MN OS, " 3 2 35.880
KA1SA AI '" " 9 " 206.980" KC3lV PA '" " 5 1 34.500
WAelRJ WY 631 " 8 • 196,115" KA9ACS IL '" 38 , 2 32.500
K8XA NJ '" " 9 16 173.24{)" W3CDG Mo "0 '" 5 0 31 .500
K8HVT CT 522 " 8 10 166.005" N41KX KY OS, 35 3 2 31 ,200
K710X WA 517 " 9 9 163,680- W0 8MCN MI 157 37 2 0 30.615
KE7C (WB70JV cc.) WA 510 " 8 7 162.442 W8VEN WV 13' 39 , 2 30,150'
W3TS PA ' 63 " 9 7 153,720" NIllAKC WI 126 " 3 1 28.980
WlllJlC MO 3" 40 8 19 146,625- W4WKQ FL 138 38 1 , 28,085
AA4MM Fl 357 " 7 " 143.520" N9KS WI 131 39 3 0 27.510
N4ICS KY '95 -e 7 2 133,650" KotEE SO 120 "

, 0 27,500'
VE1BNN NS 303 " 8 25 122,250" WB5SS0 LA 116 '" 2 3 26.100-
KF4HK Ne 389 40 8 9 119,925 W7MCU WA " " 7 5 25.175
AG8W (K8MJZ op) MI "5 " 7 2 11 8.300" K4ADI SC 117 30 , 0 23.400
KI4UJ KY " 3 as 7 5 117.990 W4UNP SC 112 35 3 2 22.800
NEll NH ". 39 • e 116.280" W1LUG VA 117 33 3 1 21.665
NTIV NO 350 " • 8 108.275' W9HOT IL 11 1 37 2 0 21.645
W9MOZ WI 352 " 7 5 100.605 NU8K WV 107 31 5 3 19,795
KE7ST 10 34. " 7 3 99.465" KC30l Mo 100 33 3 1 18.500
VE4WA MAN 362 as 7 2 98.280- W4HVU NC 102 34 1 0 17.850
N4HOT TN 354 " , , 96.660- KAepPW WI 105 32 2 0 17.850
W'EJ IA 347 " 7 2 95.975 " KI3L NM 101 29 , 2 17.675"
W0HW MN 268 -e 7 " 93,130 " N5AFV TX 98 31 2 2 17,150
KG90 IL 31 2 as s 3 92,070 N8CXX MI 101 28 3 1 16.320
KVel NE 337 " 5 0 85.935- W6PFE CA 93 23 2 3 13.630
N4FNB TN 34' " s 2 " .280 WB9SAV WI 79 29 3 0 12,640
W09INF OH 321 " 5 0 81 .855' WA6FGV CA 107 16 3 3 11 ,880
KOSVT OH 291 " 7 3 78.570 WASGlF OH 79 27 1 0 10.640
N31l Mo 302 '" e , 75.500 ' W7ABX NV " 22 3 2 9.990
VE2YU OUE 230 as 7 10 73,470 ' KIllJVZ CO OS 28 2 0 9,750
W9RE IN 2" "

, s 67,600- N8AXA OH 71 22 2 1 8,875
NA2M NY 282 39 • 2 66,270 ' N7GLT AZ 56 25 1 1 7,830
AA4lE Al 263 ,. • , 65.750 ' W4UYC GA 61 " 1 o 7,625
wus MA 251 38 , , 63.250- W2CVW NJ 53 ZZ 3 c 6,625
KC7PA U7 25S " e Z 62,475" K07RX WY " ZI 2 • 5.635
K7AJ UT 259 39 , 5 62._ WelH MN " ZI Z o 5._
NI7T OA 2" 40 e , 61 ,750" W8AKS CA -e 20 1 o 4.515
N90BV IL 231 as 5 2 60.060 N9EOM IL 37 20 2 • 4.070
KA2VAZ NJ 277 38 5 o 59,555 KC0ES MO 38 19 1 • 3.700
N50UH IA 266 " 2 , 56.750 N3RC VA " 18 • 0 3.060
K1TO CT 216 " e 2 56.420 K5Z0 MA 30 19 1 o 3.000
KSrT MT 233 39 8 , 51.510 " AK7F WA 29 17 , o 2.610
NASW OH 21. " 3 2 51 .230 VE31R ONT 28 13 1 • 1.960
N7FMS TX 195 "

, 5 49.000 AA6EE CA 25 10 1 1 1.620
VE2AO CUE 201 35 7 3 45,900

WNE Multi·Operator Category: OX SIngle O perato r Category:
Total Total

Callsign aTH 0 50'. Stales Provo Countries Score Callslgn aTH 0 50'. State. Provo Countries Score

W88IFP OH 1.494 40 10 27 653.225 " " XEll MexiCO 286 "
, 16 119,040- -

KC1U PA 1.256 " 9 25 529.720" G4AVO England 189 20 3 34 74.955-
KC8P MI 1.09 1 " 9 18 414.000" CT1AOZ Portugal 152 23 3 32 70.470"
WB81GY OH 1.056 " e 11 348,400- C02CB Cuba 2" " 5 3 70,125"
WA4JXI Fl 571 " a 33 322,180- G3NAS England '" 18 , 35 69,825
NT5V TX 601 -e 9 " 287.550 " HP1XXO Panama 127 36 , 19 45.725-
NeEKK CO 588 40 8 7 186.165" YU2TW Yugoslavia 102 "

, 30 35,280"
KIl8AC IN 386 «r 5 e 106,720" OK1KPU CzechoslovakIa 138 1 2 36 27,450-
NE3F PA 402 36 e 3 90.450 Kl7HBK Alaska 28 13 1 2 2.320
KASOlM LA 201 39 2 5 46.230- IIKHP Italy 29 o o 12 1.600
WB6EGE CA 175 33 5 3 36.285- 14CSP Italy 21 2 o 11 1.660
WV2Z0W NJ 97 23 5 3 14,290

OX Multi-Operator Category:
Total

CaUslgn aTH cso'e Stale. Provo Countries Score

• • Wor1d c nemcooe "State. PrOVlrlClal. and Country Champions ZF2JA Cayman Is 21. " • 21 75,14{)"
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NAVAL ELECTRONICS, INC.
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Phone: 813·885·6091· Telex: 289·237 INAVl URI
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(420-520)
. 3 db gaKJ·""-• Easy 10 Mount

•R"""'"
• Superi(x
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• Rac:ka1lX Snaps
On"'" 011

• Compet1ffveJy vrcea

•

Cellularrrrunldng
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• JdbGaIfl·""-• Easy 10 Mount
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Wash WIffIout Removal
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• SmallSize
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VHF
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• &""""Perlormance

• Radtator Snaps
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.~-

J9OO.B R,Yf!I' Road
Scr., Parll,Il60176

31 2-671 -6690

brings im agination and innovation to
antennas . . . . . . and has been

since 1948!!

Look at our ~~"LE~nA~v! i lV"Q;:- . ~il-\Fu~ ·"
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40 Meter Contest Results
WIVE Single-Operator Category

CIUSIO., a TH cso'e SI./Prov . ax S<~. ClIllslg" aTH cso'e St JProv. ax S<~

KE5CV TX 1756 56 19 928,620 " • YV60lG Venezuela .. 20 6 11 ,570
1(J4Ca NC 1196 56 " 446,960 " QN7WN Belgium " n 21 5.670
KS90 IL 858 56 17 320,105" OK1KZ Czechoslovakia 5 o 5 175
N0CDH MO 904 57 10 306,190 ' WA51YX TX 102 40 4 22,660
N8CXX MI 845 55 16 303,525' KElQA UT 97 41 2 21,285
K1KJT MA 730 53 " 259,505 " W4UYC GA 106 37 3 21.285
WK4Y VA 766 53 9 239.010 ' K2PS NJ 103 36 4 21.000'
ADeO CO 709 " 19 229.120" WB9SAU WI 97 35 9 20.900
W4WKQ Fl 665 52 11 217,665" KB4NAV SC 109 36 0 20,710
K5UCV TX 591 50 19 189.000' KA2TWY NY 118 34 o 20,060'
K9J' IN 636 52 9 189.575 " KA0PPW WI "' 35 0 19 ,250
WA2HFI MN 669 sr 5 187,320 " J<A1NDY AI 119 30 0 17,850"
KV01 NE 637 53 3 178,360 " NA8W OH 103 32 1 17,160 "
K90SH WI 559 sr 8 165,495 " W4XT KY 88 36 0 16,720
NE90 IN 507 sr 8 149.975 KF18 CT 84 33 5 16 .340
W9NFW IL 511 52 5 146,490 WK4F Fl 73 30 10 16.000
KA7DLV MN 500 53 4 143.640 K07RX WY 91 33 0 15.015
N9BKM IL '" 55 6 143.045 1(J4YM GA 84 33 2 14,700
WB5SS0 LA '" 54 7 140,910 ' K1TWF MA 11 5 25 0 14 .375
KC9GJ IL 393 54 19 135,675 WB2TKO NY 70 33 2 12.250
WA6FQV CA 472 52 5 135,090 N7GLT AZ 68 31 5 12,240
N01X CT 423 48 13 132,980- N5AFIJ TX 67 34 2 12,060
WB0BJP MN 419 52 9 124,490 KC3XO PA 66 30 2 10.580
AA4lE AL 394 50 10 123,300 VE3HX ONT 52 33 0 8.580
K20C IA 409 53 8 122,915" 'N9REC IL 57 30 o 8.550
KE7KF UT 367 52 5 115,640" NBAXA OH " 24 o 5.8BO
KI3l NM 345 47 6 92,220- N9EOM IL 45 22 3 5,750
K00HV AR 362 ae 4 90 ,500- N6NKN CA 47 23 1 5.840
K4GKIJ GA 307 48 7 84,425" K0JVZ CO 46 22 0 4,950
KF4Gl VA 367 43 2 82,575 KT20 NJ 35 21 0 3,675
KC7PA UT 334 47 1 80,160 W1lUG VA 37 19 0 3,515
N3EMO PA 319 48 o 75, 120 " KC3ZG PA 25 19 1 2.500
WA30NC KY 281 47 5 73.320 " KA30QY MO 29 16 0 2.320
KB6ATt CA 299 44 , 72,720 N6NPZ CA 22 n 0 1,210
KB4RME VA 295 45 1 68.080 KA7VMA WY 17 re 0 1.020
K4AOI SC 289 " 3 64,240 " K3TX PA 17 11 0 935
KI4UJ KY 189 46 11 56,145 K07EO NV 10 8 0 400
KC30l MO 214 47 9 55,080·
K9JM MI 204 45 4 49,980 MUlti-Operator:
WSXN GA 200 42 5 47,705

Call slg" aTH 0 5 0 ', SIJProv, OX S<~KA9BOA IL 2<2 36 0 45,980
WC4E Fe 190 37 7 42,460 W2Z0 NJ 1127 55 21 460,940" •

NR4S TN 212 36 0 40,280 KB4RXM TN n 52 57 6 362,250"

W6WBV NV '" 41 8 37,240- NT50 TX 847 55 20 327,375"

K5Z0 MA 150 40 4 33,000 KS3F PA 851 54 19 316,455"

KB4PNO Fe 137 4. 6 32,340 NK7U OA 849 56 14 301,700"

K090Y WI 117 41 3 25,740 WG>J TX 805 53 ta 263,575

KAeVVM MO 135 36 , 25.160 - W7MR UT 655 54 6 198,000"

NeFMT KS 109 " 4 24.975" WATYEJ CO 572 52 5 164,160"

1<J4Tl NC 127 37 2 24,960' W4TMR NC 411 -s 17 141 .240"

N51ET TX "' 39 5 24,640 WA6HRH CA '20 48 10 103,200"
KASOlM LA 221 44 8 58,500'
WV2Z0W NJ '04 35 2 19,425

OX Si ng le-Operat o r:

Cellsign a TH OSO ', St .fProv, a x SCOf'e OX Multi-Operator:

KP4FI Puerto Rico 1233 53 B9 1,400,830" " Call slgn OTH cso-e SIJProv. ox S<~.
BP9AF 8,,,,,._ 447 40 53 329,685 - EI1DO Ireland 350 3 44 86.245' "
ZS5K S.Alrica 326 37 25 184,450" JA9VBA J",," 11 8 2 B40
HC10T Equador 239 4. 30 161 ,360"
xeu Mexico 337 50 25 180,500" Check logs: W7l0U, VY1C, EA5AEN, EA3CZM
TI20CR Costa Rica 243 37 2B 89,050"
HK3KRU Colombia 108 27 9 34,920" ". World Champions " Slate, Provincial, and Country Champions
JH7WKO Japan 72 10 16 15,990
AH6EK Hawaii " 19 6 15,750

160 Meter aso Record
WB9HAO
WBSIFP
WBSIFP
WB9HAO
WeGEM
KM5X
KC1U
KC1U
N70F
WeEJ

1987
1988
1887
1886
1886
1886
1987
1986
1985
1885

1783
1522
1494
1431
1338
1313
1256
1210
1177
11 52

World 40 Meter aso Records
Single Operator: MultI Operator:

KE5CV 1987 1,756 K3TUP 1985
N5AU 1986 1,397 K3TUP 1983
KESCY 1986 1.261 K3TUP 1984
KP4Fl 1987 1.233 W2ZQ 1987
KE5CV 1985 1,200 KB4RXM 1987
l(J4Ca 1987 1,196 N40DS 1985
K4XS 1985 1,196 KVeS 1985
KE51V 1986 1,151 K8NO 1983
W1WEF 1984 1.042 N9NB 1982
KE5CV 1984 1,020 W2ZQ 1985

1,381
t ,214
1,196
un
1,1 52
1,1 51
1,139
1,129
1.088
1.084
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ICOM IC-R7000
Communications Receiver

73 Review by smMid K3R VNIGOEZZ tCOM America , Inc.
2380-116th Ave . NE
Bellevue WA 98004

Price Class: $1200

TheICOMIC·R7000 . " "everyth;ng into one campect end ctever oox. "

The A7000 is an uncommon radio. 11 has an
immense coverage range, nominally 25 to
1000 MHz, with a switchable preconverter that
allows reception of 1025 to 2000 MHz as well.
The basic design shows thai Tuna was not far
off in principle when he cascaded parts 01 his
boat anchor collection . Of course, ICOM has
done an elegant job 01 getting everything into
one compact and clever box .

The front end is truly wideband in design,
with four AF input ampl ifiers covering 25-90
MHz, 90 -250 MHz. 250-512
MHz. and 512-1000 MHz. As the
listener tunes upward through the
ranges, a system of relays and
switch ing diodes selects appropri
ate input bandpass fillers, and the
user may note a change in sound
and background noise when
passing from one level to another.

Below 512 MHz, the bandpass
fillers are varicap tuned, while
stripline techniques are used from
512 to 1000 MHz. The wideband
AF amplifiers are protected by
tuned traps which suppress
birdies from the first local oscula
tor. ICOM appears to have done a fair ly good
job shielding and partitioning the set's in
nards, and , with the antenna disconnected ,
there is lillie in the way of internally generated
whistles. Of course, with a wideband receiver ,
fed by a wideband aerial in close proximity to a
hamshack full of computers and micro-based
radio gear, some peculiar intermod products
are going to be heard sooner or later.

Occasionally, a nuisance signal could be
removed by changing the channel on the
shack TV set or shifting the HF receiver to
another band. Gelling the neighbor to change
channels might not be so easy .

When tuning below 512 MHz, the R7000
uses a first IF of na.7 MHz. In the upper half
of the tuning range, the IF used is 266.7 MHz.
From either of these IFs, it is a long dive to Ihe
10.7 MHz second IF, but ICOM has installed
notch fillers to eliminate the images inevitable
with such a conversion . A rear panel phono
jack is provided for users who want to pick off
the 10] MHz IF for use with the optional TV
R7000 telev ision demodulator. This is also the
place lor a panadaptor, FM stereo adapter, or
other gadget . Nine volts DC is ava ilable on the
same jack, which is how the TV·R7000 is pow
erect The Ihird IF is at 455 kHz. and is not used
when wideband FM is selected.

Although the A700Q calls itsell a communi
cations receiver, that title is not quite accu
rate. It is certainly more than a garden-variety
scanner, as it offers AM, NBFM , and SSB
capabilities. However, hams may be disap
pointed that there are no narrow CW liIters,
not even as an option. Neither is there any
selectivity adjustment by way of IF shift or
passband tunillQ. The set has no AF gain con
trot. although there is a 2o-dB attenuator,
handy when using a high gain preamplifier.

I've used the A7000 as a super downconven
er. hanging a general coverage HF receiver
off the 10.7 MHz IF output.

R7000 Tuning

The A7000 Plltunes in 100 Hz steps, and
frequency selection can be performed via a
large luning knob , the front-panel keypad, or
the optionat AC-12 wireless controller. The set
also has 99 memories, which can store fre
quency and mode. A small knob is used to
select tuning step sizes lor the main knob ,
from the basic 100Hz, through 1 kHz, 5 kHz,
10 kHz, 12.5 kHz, or 25 kHz. The digital read
out displays the frequency to 100 Hz. This
step size is just adequate for readable SSB
tuning, and hams who work SSB on VHF/UHF
wilt probably find themselves wishing for 10
Hz steps. Serious VHFers usually want exact
ly the same features standard on HF radios,
although I can't say I roucec the receiver's
awkwardness in luning SSB until I tested
my Datong(UK) PC-l00 HF upconvener with
the A7000 .

Which Antenna?

The A7000 is quite sensitive: a 3-by-l signal
on my FT·726A often becomes 5-IJy-l when
the antenna is switched to the A7000 . The

antenna , of course, ultimately determines the
performance 01this radio . A short whip stuck
in the rear panel N connector captures FM
broadcasts, strong 2 meter stations. and may
be some publ ic service transmissions. When I
tried a foot-high military surplus discone made
of steel measuring tape. fed with AG-58, quite
a bit more could be heard .

The A7000 came into its own when I put a
25-1300 MHz discone up on the root and con
nected It with Belden 9913 . This antenna was

purchased in the United Kingdom
for the equivalent of $60 and re
sembles the ICOM AH7000 .
Heath also sells a copy of this an
tenna at a competitive price . For a
uOity-gain omni that receives and
transmits in a lot 01VHF/UHF ham
bands. the discone is hard 10 beat .

Uncanny Scanning Action

With so much spectrum to listen
10, a guidebook is a must. Check
with the local ham dealer, and
check the ads in 730r the Monitor·
ing Times . I garnered most of my
A7000 experience while living in

England, where I found a ranges of interest,
the A7000's six scanning modes hetp catch
whatever 's there . The user can hop between
the current Irequency and the local calling
channel in the ham bands, using the Priority
Scan. Enler l ow and High frequencies bound
ing a Programmed Scan range, and the radio
faithlully cycles stepwise through all the Ire
quences in between .

It 's possible to perlorm a full Memory
SCan of the 99 memories, or mark certain
ones to inctude in a Selected Memory SCan .
It is possible to restrict the memory scan
to memories set with a particular mode .
For people who appreciate tabor-saving
devices, the AutO-Write Memory SCan can
search a specified range, sloring the frequen
cies oflound signals in memories 80 through
99. The A700a can' t identify signal types, so
the user does have to preset me expected
mode .

The operator can even vary the scanning
rate ! At the slowest rate, 36 unoccupied chan
nels can be covered in about 15 seconds,
while the fastest scan covers the same range
in about 4 seconds.

Scan function can also be tailored with
a delay contror that sets the dwell time on
frequencies where energy is detected . The
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user can direct the set to park. on a busy fre
quency until the activity drops, at which time
the scan co nti nues. One c an al so se t
the dwell for either five or fifteen seconds be
fore scan resumption. There is also a setting
to have scan auto-cancel on the first busy
frequency.

Voice SCanning Circuit

Frequencies that break the squ elch and halt
the scan sometimes don't have anything Intel
ligible to listen to. The R7000 provides a Voice
Scanning Circuit whiCh is supposed to skip
dead carriers. Since this circuit is only a 1 kHz
lew-pass filter and detector gated with the
squelch, it's easily fooled by non-voice sig
nals, of which there are many. The VSC does
work after a fashion, and provides some relief
for the eardrums.

ICOM equipped the R7000 with its new
CI·V serial compute r in terface. The connector
is an ordinary phone jack at the TIL level, and
the user's manual shows a simple schematic
for breaking this line out via 1488 and 1489
TTL to RS-232 chips so that one can hook the
radio to a computer's serial port . There is no
detailed documentation on the programming
of this interface in either the user's manual or
the service manual, but ICOM USA readily
provides supplementary data to its cus
tomers. A shack that has several late-model
ICOM radios will find the CT-17 interface box
the easiest way to connect them to a Single
R8-232 port.

Signal Recording

Those whO love the idea of a radio that
performs an unattended signal search will
love the R7000's recording faCility. The set
has an independent , c onstant level out
put and a squelch output jack which can
key the recorder's pause line. If the EX-31 0
voice synthesizer option is installed, a rear
panel switch enables the dictation of the cur
rentlrequency to the tape recorder along with
the captured signal. I don 't have the

EX-310, so I don't know hOw well this feature
works. The squelch output line can also be
used to control an external alarm, perhaps to
alert the operator of the presence of a beacon.

R7000 Rear Panel

Among the variOus rear-panel parapherna
lia is a switch that selects upper or lower side
band (the front panel switch simply enables
whichever sideband has been selected). An
other switch sets the FM wide versus FM nar
row bandwidths. In one position, narrow is 6
kHz, with wide at 15 kHz , while the other posi
tion puts narrow at 15 kHz and wide at 150
kHz. I lind narrower settings more useful for
my amateur work. It is also possible to set the
AM tilter width to 6 or to 15 kHz by means of an
internal jumper.

Nit-Picks

In a radio with so many good features, there
are bound to be a few negatives. I was disap
pointed to find that I could only set the high
and low bounds of the programmed scan
range via the keypad . There is no way to write
these special memories using the tuning knob
or from the 99 main memories. I really wanted
to store useful frequency pairs in the memo
ries, but there is no recall button to bring the
values from the numbered memories to the
High-low or Priority registers . On the plus
side, the R7000 lets you tune around a select
ed memory with the main knob, without dis
turbing the memory, much like the IC751A.

Twenty-three centimeter fans in particular
should bear in mind that the memories cover
only 25-1000 MHz. The user needs to engage
that sneaky little 1GHz switch manually, since
the memories don't know whether the down.
converter is in the path. In sening up scans, I
thOught of numerous capabilities I wou ld have
liked, such as chai ning together several sepa
rate scan ran ges, bu t this is probably too
much to expect in the basic receiver. It should
be possible with the computer port to set up
any oddball scanning rout ine, lett ing the ex-

temal computer facili tate the programming
th rough liles 01 memorized frequencies .

The placement of the recorder output jack
on the front panel isn't all that handy, especial
ly since the recorder pause connerjack is on
the back, and I really wish that ICOM had put
the USBlLSB selector on the front panel in.
stead . I also think thai push-button selectiOn
of tuning step size would be slightly easier
than the rotary control in the current design. A
t a-Hz minimum step would have been prefer.
able to the 100 Hz step, or a clari fier control
might have been added for SSB.

One surprising cmeecn from a so-called
ccmmunrcatlons receiver is a muting jack that
can be tied to a station's PTI circuit to prevent
feedback on transmit. Fortunately, the rear
panel has a lot of empty space for add itional
connectors, Since the 01"Kt spare phono jack
provided by ICOM won 't be enough for the
experimenter. ICOM also sells a tz-vctt DC
connector option.

Despite the relatively minor shortcomings
of the set, which I am sure tCOM will fix when
they get around to marketing an A7000A, I
love this radio. Mine is 00 every day, checking
beacons, watching the calling channels, com
plementing my other VHF and UHF gear. It is
sensitive, stable, and flexible, and the manual
is very helpful. I regrel not buying the RC-12
wireless controller, since the scan often catch
es a snippet of conversation that piques my
interest while I'm seated across the room.

The price is high, but the R7000 is still a
bargain compared to the professional surveil
lance receivers one usually associates with
th is level of coverage. When I purchased
mine, the dealer told me it was the fifty-first he
had sold that month. Uncle Sam bought the
other lifty.1II

Bill Mick has been licensed for 25 years. His
main interests include electronic construction
projects and fine French food and wine.
Address comments and questions to him at
POBox 565, APONew Yorlc NY 092 10.

ORCLE 319 0fIj lIlEADI:R SVlVICl CARO

WLA21M
WLA22M
WLA23M
WLA24M

CSRCL£ 307 ON READER S.£fIVlC( CARD

Introducing
the True Value Software

TVS-701 B REPEATER CONTROLLER
Controls Repeaters & Remote Links
and is Fully Remotely Configurable

(no ROMS-no jumpers)

The 701 B also monitors batteries, power
levels, etc . w/vol tage telemetry and

alarm features.
Protection- Power failure prolected wlwatc:hdog

timer & EEPROM
Secunty- Four levels Of control security

Versatility- 74 'unctions and digital inputs!
outputs for au~ i liary control & alarms

Reliabilily- 50 accumulated years of
mountaintop operation

ALL YOURS FOR LESS!
Easy to build kit price $190
Assembled and tested _ S300

CALL OR WRITE TO NOW:
True Value Software
2805 E. Sheeran I n.
Phoen i~ .AZ 8501 6

602-956-4259

Ponadapto r especia lly designed

for the R-7000 rece iver. For u se

w ith a standa rd scope . V aria b le

span w idth from 1 10 10 Mhz,

Uncov er unkno wn e lusive sig na ls,

Complete wi th all cables , & 90 day
w a r ranty. $349.95 Shipp ed. Pa .

res. odd 6%.

GTI Electronics
RD I BOX 272

Lehighton, Po. 18235
717·386·4032

R-7000 Widespon Ponodoptor

5·100 MHz PREAMPLIFIERS
NF G P(ldB) S
3dB 13dB BdBm 54
4 11 12 58
4 22 12 83
3 20 18 109

430150 MHz CONVERTER
RXC43 1 .15uV 20dB 99

WILAM TECHNOLOGY, Div. of

W1-COMM ELECTRONICS INC.
P.O. Box 5174, MASSENA, N.Y. 13662

(315) 769 8334
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Dual GosFet low noise
preamplifier for HF . UHF or VHF
systems. Just perfect fo r the R·
7000 . Ex cellen t for Spec
Analyzers . Scanners. e tc. Gain 20
Db + /. 1 DB, -3 Db 01 2 & 1100
Mhz. 1 Db compression of ~l 0
Dbm . Intercept points >-45 Dbm .
New sh ipped price o f o n ly
$124 ,95 , Pa . re sidents please odd
6~. sta te tax .

GTI Electronics
RD 1 BOX 272

l ehighton. Po . 18235
717·386·4032

Widebond Preamp lG-l000Mhz

Explore
1750

Meters

i¥dd VLF
•
To Your
Receiver!

I F Engi neering Co . Inc .
17 J e ll ry Aoed
Eas t Heven. Conn, 06512

Your Longw.v. Source:

Send lor our Fre. Cata log of Low Freq uency
Com mun ication System . and Accessori ••

Ed Noll (W3FQJ)
PO Box 75

Chalfont , PA 18914

\

NEMAL ELECTRONICS
-.complfte CaMe Assembly radlitwi MIL-SID-45208
"'Commudal Acrounts _lcome· Quantity pricing' Sa_ day sh ipping rno~ OrM"
- F.ctory a Ul horin d di~ribulor fOf Alpha, Amphenol, Belden, Kings., Tmws Fiber

Au stin 2M!
1tA M /70 CM
tri -band fixed 5'
antenna requires
b ut a single coaxial
line S69.95 + $4.50
P&H.

Also available a
short tr i-band

mobile version wi th magnet mount
available at 562.45 + $4.50 P&H

.....
• W

as
, eo

'"zo

"

Dat.c n p t lon
lH' Male~.I/SA..

1'1.-259 PnenoIoc, ""~OOI
1'1.-259 Tf1\oIl. Ampl>trOOl
Ul*' lola.. Solver ToIIDn , I/SA
RtWcertorIlGsa
~torllG-59'_8

CIRCLE U6 ON RUOER S ERVICE CARD

ClRCU 115 ON RU.OER S(IlVICE CARD

CIRCLE 321 ON REAOER SERVICE CARD

THE RF CONNECTION
" SPECIALIST INRF CONNECTORS AND COAX"

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

Gaithersburg, MD 20877
(301) 840-5477

PRICES DO NOT INCLUDE SHIPPING
PRICES SUBJECT TOCHANGE
VISA, MASTERCARD, ADO 4 %

UPS CoO_D. ADD $2.25 PER ORDER

pan No ,
.".,..
83-1SP,1050
83-822
1'I.2 ~Il'ST

UG-11 ~

UG 176

UG-21DoU "'_1lG-lI.2Il,2H. ...'''''e OOl 295
UG21llo\l "'_1lG-8. 211, 21 • .1lr'lIS .00
99 1~ "' .... "" tor'»l], 9086,all(

t>lSUG 2HW &UG21!lilJ 1l. 1.50
UG21Cl1Wll N",.~ f~ RG-8 .. .th 99 I3 Pt/1 3 95
UG-218199 13 N_ fut RG-8 ..M9913"'" 475
UG- IWIJ II l,l. 1050-239 , Tfllonl/SA s 00
UG-8l1U 10 Fe.... e101'1. 2S9. Tefltw'l\lSA $00

" THIS U ST llEPIlES-ENT$ OfollY A
fRACTlO1lI OF OUR HUGE tNVOoITORY"

E
. -

Tip~ fro m the expen on
b005Im~ the pedormence
of your rddio equipment.

GROUND STRAP.(3ROUND WIRE
GS.» 3ftl'" IJno>Iod t:oppet tnkJ _ .•M _.35111
as12 lIT IJno>Iod t:oppet bifid _5CItI
HWOt1 llglI .... ' ,.g _Ida<! . 35111
,IIW14 I. gelded NWnna ccs .. . ._.._. 14111

By Bob Crowe
WA4P\,Q

CIIlCLE 16!J ott RUOER SERVICE CARO

The Grove ANn
Skywire i<, d se-too t-
long ou tdoor dipole 't""T
constructed 01 heavy 
gduge copper wire and
feat uring prof5siona l po rcelain insulators and
J custom con nector ready for your Pl -259
fitted co ax cable (50 or 72 ohm). Full tnstruc
nons included.

Onl)' '19 plus SI 50 UPS slllPlJlng In US

b Grove Enterprises
,40 Dog Branch Road Brasstown. N.C. 28902
,704)837·9200 or (MC.Visa &COOonly) 1·800--438-81 55

low-Cost, High Gain SW Anlenna

Wh ile expensive tra p dipoles
off er sat isfacto ry internationa l
broadcast recept io n , they do so at
the expense o f other frequency
band s. Why pay more lor an
antenna tha t gives you less?

Tip: The Grove ANT2 Skywire
o ff e rs fu ll 100 kHz -3D M Hz
frequency cov e rage withou t
compromises and may be erected
in a vari ety o f convenient co n
figurations. De signe d lor use with
any general coverage recei ver or
chon wave, medium wave o r lo ng
wave radio.

ROTOR CABLE-8 CONDUCTOR
t1C l822 2·1. ",g Oo~ "'"
t1Cl820 2,'~ ",g 0020ge . . .»'It

CONNECTORS-MADE IN USA
HE720 T~ N plug kx EWden QlU3 _ . $3 9!i
HE1?3 T~ N jac:It kx EWden $l811 495
Pl2~~ IA#' plug kx AGa211 _ 65
Pl25Qo1J,f AmpIoe<roI Pl2~ _ .. M ••M ••••••• • • _ • • •• • • _ ••M ••M ••• 89
Pl2~TS Pl2~ fe llon IN/~~ , 59
Pl2~ AmIJI"->oI ,.,.,....~ (baIrel}. ' .45

COAXIAL CABLES (pet If) OO I7S;VG 116 redut:« kx RGMjSll (&pee/lyj.•..••..••..•. 22
flSf) BELDEN 9911 -r bAr lou ._ _ _. 52 UG2 IDS N plug kx~21~214 ~ _ 335
" a;> flG4itJ lIS... I1WId bAr lou 1 1~_ 36 l..G&18 N J-elt 10 Pl258~ ,..,., _ 650
"fO RGBIC $l:!I"lIo lNeId (mn" ' 1 OOf4M $02'» 10 N pIug~, ~ 650
1130 RG:ll3;tl $l:!I"lIo~ mI tp«: NCV 11«- -_ .- 39 tJG2M sot.» 10 BNC plug~, N' £..._... 331
1140 RG:l14;tJ ~ UN« MId mil~ _.. 1 85 5'»""""'" UHF c/' ..is tnl' ...c:epNc'-oAo' ......".••••.•••.• 89
110 RG142B;tJ dbl .- aMJ, teIIon M. 1 50
13 10 RG2 11;tJ 50 ohm ~ ...." dbl MId 98
1450 RG 174;tJ 50 ohm . 1ot1' od mil~ ..M 14

All prien plu . ~hipplng . $l .GO min , ViU/MaSltreard $lO min , COD add $l .OO
C4/I '" ..or. "" """,,*"'1""'- h$I _"s "",.. ;)6_ CABLE AIIDCONI'I£C TOR SHECTIOII GUOO£ .. o>~~~b'e

., ""~ .."n-. <>I~"'"."., '" . ,.~ 01 $4 ..,In~I~"'.. "",.,_ "Iy"'l} """"

Call NEMAL ror romputfr tabw, CATV tabw, 1o'Ut1 tablt, ~mi-ritttd tablt, ItltphoM tablt,
trlmping tools., D-sub eoneeeeors, htat shrink, cablt lits., high yoltaae ecnneetors,

NEMAL ELEcrROSICS, INC. 12240 NE 14th Ave. N. Miami, FL 33161
(305) 193.)924 Ttln 6975371 24hr FAX (305)895-8178

HAROUNE 50 OHM
fXAI2 1,17~ 8/aoc.fI J«:J.(__. _ . . "'"

R.C 12 'iT Cet [ __. _ blIt jill _ I 59Itl
FU:; 7fJ 7/W" cu. ' l>'t jkI __ 3921ff

Nittl12CC N e<n'I 'IT con _ nVI' _ 2500
NM7f¥X N com 1jPr con _ nv'I' ..............•54 (J()
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Number 30 on your FMdbKk e.rd

Armed forces Bag 1900
Communications Test

contributed by Arthur R. Deiperdeng Chief, Navy-Marine Corps MARS

I-'req(kllL) Emts..ion Station Transmlntna Frequency (kllz)
4001.5 LSB NPG Sta t ion

4010 CW NPG AAE 40 18.5 ,6988 ,9990
4{) 15 CW NM H AAG 402 1.5,7309.5 ,13994 .5
4018 .5 LSB WAR AIR 6995 .5 .13997.5
4025 LSB AIR NAM 4005, 7393 , 14400
4028 .5 LSB AAE NAV 7372 .5, 14389.5
4033.5 LSB AAG NPG 4010. 7365 , 13975 .5
6970 CW NPG WAR 4028.5,6997.5 .14403 .5
6988 RTTY/CW AAG
6995.5 CW AIR Suhmission of Test Entr ies
6997 .5 CW WAR Tran scriptions of the CW and/or RTTY
7301.5 LSB NPG receiving tests should be submitted " as re-
7315 LSB AIR ceived. " No attempt should be made 10 cor-
7346.5 LSB NMH rcct possible transmission errors. The time ,
7358.5 LSB AAE frequency, and callsign of the military station
7365 CW NPG copied, as well as the name , callsign. and
7372 .5 RTTY NAV address of the individual submitt ing the en-
7375 RTTY NZJ try , must be indicated on the page conta ining
7382 .5 RTTY NPL the test message. Entries must be postmarked
7393 USB/RTTY/CW NMN no later than 28 May 1988 and submitted 10
10259.5 CW NPG the respective military commands as follows:
13927.5 RTTY NPG
13975.5 CW NPG
13986 .5 RTTY AIR Sta t ion Copied and Address

13992 .5 RTTY/CW WAR AIR
13994.5 USB AAE

Armed Forces Day Test
13997.5 CW AIR

2045CG/DOJM
14375 USB NPG Andrews AFB
14385 USB NPL

Washington DC 20331-6345
14389.5 USB NAV
14400 USB/RTTY/CW NAM AAE. AAG , WAR
14403.5 USB WAR Anned Forces Day Test
14408 USB AIR Commander, USA ISC
14440 RTTY NM H ATTN : AS-OPS -OA
14480 USB NZJ Port Huachuca AZ 85613-5000
14488.5 USB AAG
14665 RTTY/CW AAE NAM, NAV , NPG
20937.5 USB NMH Armed Forces Day Test
20992.5 PACKET AAE Naval Communication Un it
20994.5 USB WAR Washi ngton DC 20397-5 16 1
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Rf'("t'h'in~ Test

The CW and the RTTY broadcast will
be special Armed Fo rces Day me~sages fro m
the Secretary o f Defense to any amateur
radio operato r or SWL desiring to parnci
pate . A ten-minute tuning call will precede
each transmission . The CW braodcast will
be transmitted at 25 wpm beginning at
22/0300 UTC May 1988. The RTTY broad
cas t will begin at 22/0345 UTC May 1988
and transmi tted 60 wpm us ing 170 Hz shift .
Both the C W and RITY broadcast will be
transmitted from the following stations on the
listed frequencies:

The annua l Armed Forces Day Commu
nications Test is set for Saturday 2 1 May

1988. This marks the 39th anniversary of this
event . which emphasizes a continuing eli
mate of mutual assistance and warm estee m
between the mi litary and amateur radio com
muni ti e s . Th e t radi t io na l m ilitary -t o 
amate ur cross hand operation and broadcast
of the Secretary of Defense message arc the
featu red high light s whic h include operations
in CW , SSB. RTTY , and Pac ket radio.

These tests give bot h amateur radio opera
to rs and shon wave listeners (SW Ls) the op
portunuy to de monst rate the ir individual
technical skills . Special commemorative ac
knowledgment Q SL cards will he awarded to
those amateur radio ope rato rs ach ieving a
verified two-way radio contact with any of
the participating military radio sta tio ns . In
rercepnon of these contacts by SWLs are not
acknowledged by QSL cards. however. any
one who rece ives and accuratel y copies the
Armed Forces Day CW and/or RTTY me s
sage from the Sec reta ry of Defense can quali
fy to receive a special commemorative cer
tificate from the Secretary .

Crees Band Contacts
The mi lita ry-to-amateur cross band ope ra

t ions will be conducted from 2 111300 UTC
( Uni versal Time ) to 2210245 UT e May
1988.

The military sta tions pa rticipat ing in cross
band operations arc :

AAE
HF/M ARS Radio Facility
Fort Sam Houston T X

AAG
Army HF/MARS Radio Facil ity
Presid io of San Francisco CA

AI R
2().15th Communications G roup
Andrews A ir Force Base
Wa sh ington DC

NAM
Naval Commu nications Area
Maste r Stat ion LANT
Norfolk VA

NAV
HQ Navy- Ma rine Co rps
MARS Radio Sta tion
Chel tenham MD

NPG
Naval Communication Station
Stockton CA

N PL
Naval Communicat ion Sta tion
San Diego CA

NM H
Coast Guard Radio Station
Alexandria VA

NMN
Coast Gu ard Communicat ions Station
Portsmouth VA

NZJ
Marine Corps Air Stat ion
EI Toro CA

WAR
HQ Anny MARS Radio Station
Fort Meade MD

Mi li ta ry s ta t io ns will transmit on the
frequencies listed be low. and announce the
specific amateur band frequency be ing moni
to ted .

20998.5
2 146.0
27992.5

CW
USB
USB

NPG
NPG
AAE
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M • _ IS A fOEGISTE AEO TAADEIolNtl\ Of'
....TEANAfICWAl BUSINESS M-'CNINES CORP

Special
OUTSTANDING PRICES

ON IBM X1'" •
COMPATIBLE SYSTEMS!

SYSTEM #1 5299.00
MOTHERBOARDWlTH BIOS AND
ZERO K OF RAM UPGRADABLE
TO A FULL 640 K RAM . FLI P TOP
CAse. Xl/AT LOOK ALIKE KEY·
BOAR D. 150 WATT POWE R SUP.
PLY WITH ALL THE POWER
NEEDED TO RUN EXTRA DRIVES
AN D CARDS.

SEE YOU AT DAYTON BOOTH 491

"

S..,.,te ST·22S. 20 MI-lI h.rd drl• • with
control cerd ll. b.. with .ny , y. lem 1<><
$319.00, Ott _I..... 2129188 . Call I....

CUlloml..d .JSI '

SYSTEM #2 5499.00
MOTH ERBOARD WITH BIO S AND
ZERO K o f RAM UPGRADABLE TO A
FULL 640H OF RAM. FLIP TOP CASE.
XT/AT lOOH ALIHE KEYBOARD. 150
WATT POWER SUPPLY. DUAL DISK
DRIVE CARD WITH CABLE S, ONE
FlOPPY DRIVE OS00 360K. A COLOR
GRAPHICS CARD WITH RGB AND
COMPOSITE OUTPUT. (ALL YOUNEED
IS A MONITOR}

IHlPPlHG "'Ol'IMATIOH "tEASE IJ«AUO£ 10'140 01' OFIDE" ,M ~G

SHOPPlNG 4NIO HANOI.ING CIUoAGES IM'N"'UIoO 52 loO tUJ(1M\!M " <11 , . <.D~ " J
CIJU,lllAHONlE~ .oDO S'loOIOlUSFlMOS r.NCHlGlJ,lRESllXHTS " " . __
IIOO_SAl.ES r ..... f'()fOn'UFl.V£A S£NOU- Sl_ORSASf ,,,,~•. ;

H TRO X INC DEAl.ERFOFI ~ . "!!o.AL· NI . . TE NTEC' ''''J -,: .; _",.;
P .O. BOX 1101 DEPT. N HCJUfIS """':HAl"
12671 DIX·TOLEOOHWY Il~ OO ES1 __s.o HAROLOC NOWLAND
SOUTHGATE, MICH. 48195 PHONE 313 281 -7173 W8ZXH

CIRCU: 175 ON READER S£RV!C£ CARD

TINY-2 PACKET CONTROLLER $119.95
READY TO USE · NO T A KIT

• USES TNC-2 EPAOMS INCLUDING NETJROM. FIRMWARE VERSION 1.1 .5 PROVIDED
• 32K RAM AND 32K EPROM STANDARD
• SUPPORTS BOTH RS-232 AND TTL COMPUTERS, 300-19,200 BAUDS
• EXTRUDED ALUMINUM CABINET WITH OVEN·BAKED WRINKLE FINISH. ONLY 5' x 7"
• WATCHDOG TIMER. MODEM DISCONNECT HEADER. 12V DC OPERATION.

SEE US AT DAYTON BOOTH 277-8

~ THE BEST VALUE IN A VHF/ HF TNC~~
PACKET TERMINAL PROORAM S

PAC-COMM TNC-220 $149.95 ~ DIGIPACK II (PC) ...... ,................. $49.95
MACPACKET (MAC) ... ,.............. $49.95

WITH TUNING INDICATOR $179.95 MACKET (MAC) .......................... $39.~
COMMODORE 84 ...................... $19.95

- NOW WITH 32K RAM STANDARD, FIRMWARE VERSION 1.1 .5 TNCr200. TNCr220 VERSION 1.15 EPAOMS
- SELECT EITHER HF OR VHF RADIOS FROM THE KEYBOARD. $10,00

- SUPPORTS RS-232 AND TTL COMPUTERS
- IN KIT FORM -- $1 29.95 ACCESSORIES:

- INTERNAL TUNING INDICATOR - $44.95 12v WALL MOUNT POWER SUPPLY $9.95

l-" ='.J
RS-232 CABLE $9.95 . C-64 CABLE $12,~

WRITE OR CALL FOR OUR NEW CATALOG O F PACKET EQ UIPM ENT. SOFTWARE AND ACCESSORIES.
I _<\00 i • a TECHNICAL INFORMATION

TOlL FREE - 5 7:30 AM • 11 PM EMiTERN
(ORDERS ONLY)

PAC·t:oMM. 3652 West Cypress St.. Tampa. FL 33607 (8 13) 814-2880
800·223·3511
EXCEPT FLORIDA

FLORIDA ADOFIESSES ADO 5%. $3.00 SHIPPING/HANDUNG PfR ORDER
TELEX: 650-286-152'6 MO

FAX: (8 13) 612-8696

ClACt.llS2 ON RIEAOER SERY1CE CARO
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Number HI on your FMdbaek eard

fAX pro!jram
~ lor the AlA PI(232

Make the most ofyour PC's graphics
by Roger M. Johnson WB0GAI

I lmcst everyone who has had a chance
It to get their fingers on the new AEA PK
232 agrees that it is an amaz ing piece of gear.
II offers many opt ions previously requiring
many separate components. I enthusiasticall y
tried all optio ns and worked all the modes it
allows .

I ordered the upgrade kit as soon as the
FAX mode was announced and within a few
wee ks had it up and running weather fecsimi
Ie from many HF FAX stations around the
country . I soon learned , however. that this
used reams of paper-an afternoon' s run
might use over ten feet! This is also te rrific
wear-and-tear on the printer and ribbon .

Since I had just acquired an IBM clone and
graphics display , I decided to find a way to
route printer output to the screen. The result
is a basic program called SCREE NFA X
which runs on an IBM (o r clone) with either a
color graphics adapte r (CGA) or extended
graphics adapter (EGA) . Since ir's written
using Microsoft QuickBas ic II (or III). it isn' t
line-number dependent. (Q B is a compiled
basic and. because this program needs all of
the speed the compute r can muster, it proba
bly won 't work very well going through an
interpreter.}

Ho,",' It Works

AEA wrote the FAX program with the
EPSON graphics sta ndard in mind . Accord
ing to this standard . the printer prepares to
receive a control command when it recei ves
escape code CH RS(27) . The next several
characters command it to do a number of
different thin gs. such as enter compressed
mode. double-strike. or graphics. AEA pro
grammed the PK-232 to se nd the printer com
mands which initialize the graphics mode and
set the line spacing. The PK-232 then sends
cha racters one after another which the printer
now interprets as commands to the individua l
pins in the printhead rather than ord ina ry
ASCII characte rs.

SCREENFAX take s this sa me infor
mation . modifies it for the IBM graphic dis
plays and puts it on the screen rather than the
printer.

Printer Commands

Let' s look at th is in more detail. On the
EPSON pr inter, there are eight vert ically
placed pins that can be commanded (in graph
ics mode) to fire individually . If the printer
receives CH RS( I). only the bottom pin fires .

C HRS(2) fires the next pin up only, and
CHR$(3) will fire both . Any value from zero
to 255 can be sent . and its binary rep resenta
tion will go 10 the printhead . After the initial
izat ion commands are sent . the printer looks
at each character. interp rets it as a binary
number and fires the appropriate pin co mbi
nation. It then looks at the nex t incoming
character and repeats the process .

Depending on the printer ' s ca pability . the
user can tell the PK-232 to send it a pre 
scribed number of cha racters before starting
the next line . For e xample. I can send my
EPSON MX-80 a graphics command (G R I).
and il will send the printer 960 dots per line or
120 dots per inch . The user ca n command the
PK-232 with the Graphics command to se nd
anything from 60 dots per inch (G R 0) to 240
dots per inch (GR 3) depending on the prim
e r's capabilites. AEA may well have been
thinki ng about the IBM graphics di splay
when they added GR 4-this allows for 640
bits across a screen. which is the horizontal
pixel length for some ofthe screen commands
in both the EGA and CGA displays . What
appears on the primer copy is the map or
picture priming as wide as the GR command
specifies . and eight dots high at a time. (Re
member the printhead has e ight vertical
pins). Figu re I shows how all this happens.

"SCREENFAX simply
convinces the computer

that it is a printer."

Character number o ne has a value of27 and
tell s the primer to get ready for the rest of the
control codes. Character two tell s it to get
ready for 960 dots across the page. Charac
ters 3 and 4 determine the actual line length
(960 dots in this case ). The printer sees char
acters 5 through 960 as graphics characters
and fire s the pins in response to the binary
value o f the character. When the printer again
sees the first four codes . il moves down eight
dots and starts ove r. This continues until the
user tells the PK-232 to do otherwise .

Enter SCREEN fo'A X

This is all fine for those who don' t mind
using a lol of paper. For casual viewing .
however, SCREENFAX is fine for getti ng a

good idea of what is prim ing . SCREENFAX
simply convinces the computer that it is a
printer so it can respond to the commands
from the PK-232 and print the map or pictu re
on the sc reen instead of the printer. Those
with an EGA card and monitor will have
excellent detail, but detai l with the CGA card
and monitor is still very good.

The Prog ram

SCREENFAX begins with an initialization
routine to set up the appropriate screens .
These are both listed as REM statements .
Pick the appropriate one by eliminating the
word REM . This also sets the X and Y values
to ze ro. Next. SCREENFAX as ks for the
fil ename . Any name that DOS accepts is fine.
It then asks it the user wishes to start an inpul
di splay from the PK-232 (and stan a file with
the given name) or to " play back " a previ
ously saved file . One choice opens the com
munication port. the other opens the previ
ously saved d isk fil e .

The next few paragraphs di scuss the pro
gram routines.

OPCOM

This rout ine opens the communications
port first by clearing things out with a CON
TROL C. and then setting up the port for
inpu t from the PK-232 . It then puts the
PK-232 into TRANSPARENT mode , as sug
gested by AEA. A file with the designated
name is opened for ou tput to the disk drive .
The vari able ..v.. is set to a value of I so that
the main portion of the program knows
.....hether or 1101 to save the material to this fil e.
The screen is then cleared and . if the PK-232
is synchronized 10 the incoming map or pic
ture. a line 8 pixels high appears, starting at
the upper left of the screen and moving across
it horizontally . Sometimes the user catches
the PK-232 pan way through a line and gets a
panial line at the top. but it synchronizes with
the next line . The map appears e ight lines at a
time .

OPDlSC

The routine opens a previously saved file of
the designated name and begins d isplay ing it
on the screen. It will appear exactly as re
ce ived .

BEGIN

This is ....'here most o f the hard work in the
prog ram occurs . BEGIN begins by looking
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RTRN

Figurt' I . Graph showing tht' binu ry control rom
munds sent to tht' prmter 10 iniliufizt' Q lint' of
/animilt' output.
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Those withocr QuiekBASIC o r the desire
to type the code into their machine can buy
from me the di sk containing the .EXE pro
gram , source code. and a sample file, for $ 10
postpaid. Please send requests 10 1627 36th
Ave . Ct.. Greeley CO 80634 . I would also
appreciate any comme nts and ideas on thi s
program. IIJ
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The AS PECT , FAXNEG , FSPEED , and
LEFfRITE comma nds are not cri tica l to
the display . No image at all appea rs without
se tt ing G RA P H ICS to 4 and P RFAX
10 OFF.

Pointers and Bugs

T hi s prog ram has a fe w
quirks. II will sometimes crash
when the PK-232 is sending
OUI a st ream o f characters .
Th is rarely occurs. however,
and has an easy remedy- just
resta rt the program .

The program tends 10 lag be
hind running on a 4.77-MHz
dock speed PC. This is n<M so
bad . because most of th e
weat her services pause be
tween pic tures, whic h gives
Ihe program time 10 catch up.
There 's a tendency in turbo
mode for the system to lock
up. bUI I haven't yet deter
mi ned if it's a ha rdware o r
software problem .

Whe n compiling this pro
gram in Q u ick BAS IC . use
the following syntax 10 ente r
BASIC :

QB Ic: 32CXXl
This creates a buffer that is
32000 characte rs long. Th is
allows the program a 101 of
lag -ti me be fore send ing a
" communicat ion buffer over
flow " error message. Those
using a PC in turbo mode can
get by with a sma ller buffer ,
since it's fast enough to stay
we ll ahead o f the PK· 232
output . Users can also create
an executable free -standing
program by using the Sep
ara te Comp ilation Method
described in the M icrosoft
ma nual.

The PK-232 needs iniualiza
tion before running SCREEN·
FAX . Use the following com
ma nds for the PK-232:

cmd: TRFLOW O FF
cmd: TXFLOW O FF
cmd: AWLEN 8
cmd:FAX
cmd :ASPECT 2
cmd:FSPEED 2
cmd :LEFfRITE ON
cmd:G RA PHICS 4
cmd:LOCK
(Thi s command forces
a di splay . Othe rwi se.
there 's no display unti l
the PK·232 synchronizes
with the incomin g signa l.)

cmd: PRCON OFF
cmd:PRFAX OFF
cmd:PROUT OFF
cmd:PRTY PE2

program execution . but hilling
CTRL-BREAK works fine .

-
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ESCAPE

This immediately begins looking for the
next character. The rout ine turns the charac
te r into a number with the ASC functio n and,
afte r gell ing rid of any charac te r with a value
of 26, it looks to see if it has a value of 42 .
This number has special importance for set
ting up the screen and locating the cursor. If
ESCA PE sees a C HR$(42) it prints subse
quent characters on the screen as graphics
cha racters. A glance at the graphics com
mands in the addendum to the PK·232 ma nual
shows that the PK-232 code " 42" is an aster
isk which can be used to tell the program that
a new line is sta rring. The X axis is set to zero
and the Y axi s is advanced by eight pixels.
Note that ESCAPE hangs onto this character
and, if it doesn 't happen to be a 42. it can
return with it to the main program. T he
PK -232 normally sends the escape code as an
ordinary character. Only when it is followed
by a42 does the program see it as a command
code. In all other cases it's treated as an
ordinary character. Wh en ESCAPE has do ne
its thi ng , it drops into FINI, a one-line routine
that routes the flow to the appropriate place in
the BEGIN routine called RTRN .

for an input character. either from the disk or
the commumcauons pon . Since C HR$(26}
may be seen as an end of file marker, I added
a line that changes anything with that value to
a value of 24 . This keeps the file from be ing
stopped prematurely .

The program then looks for a CHR$(27) .
Recall that thi s is what tell s the printer that
a command ( instead of anothe r routine cha r
acter) comes next. Wh en the prog ram finds
CH R$(27) , it skips to the ESCAPE sub
routine .

Th is is where the graphics wo rk goes on. It
look s at the ASCII value of each incoming
characte r and ANDs each bit to determine its
state (" 1" or " 0 " ). One turns the color value
to a zero or dark (dark blue in EGA . black in
CGA) . Zero turns the color to whi te . The
program compares each bit and, wit h the
PSET command, sets the app ropriate pixelto
the chosen color.

After a characte r finishes. the X and Y
values do the appropriate housekeeping. If Y
is greater than 350 in EGA mode , or 200 in
CGA mode. the rout ine sets the display back
up to the upper left hand corner and the re
mainder o f the map overwrites the earl ier
portion of the map. T he routine recycles
through BEGIN after each character is dis
played .

There may be some elegant fashion to stop



Numbe1' 17 on yourF~ean:l

Definitive DXing
and Practical Antennas
The Experts Speak Out

reviewed by Ar liss Thompson W7XU

Lo,,··Bund DXing
b~ J ohn Devoldere O.......t.:N
Puhli'hed h~' Amt'rkan Radio Rela~' League,

I"'"
Newmgton, CT
Softbound, 266 pa~es (illustrated)

Imagine .....orkmg nearly all ARR l OXCC coon
tries on !IO meters . Or contacting uations in 140
countries on 160 meters in just a few months. Few
hams can lisl those among the ir ham rad io accom
plishment s, but one who ca n is John Dcvoldcre
OS4UN . Mr . Devoldere can now add to his list of
accomplishments Lo..<Band DXing , which is a
com pilation of the author ' s considerable expert
ence on 40, 80, and 160 meters , se rves as an
excenenr source of informat ion for those who are
interested in ope rating on those bands.

This 266 page boo k has eight chapte rs covering
topics like propagation, equipment, operating tech
mques, and a literature review cunlaining over SOO
references listed by subject. In the fir..t chapter lhe
aUlhor covers some propagation basics . the n goes
into more detail regard ing grey line and non-great
ci rcle paths . Three re lat ively short chapters are
devoted to tra nsmitters , receive rs. and transce iv

ers . and Mr. Dcvoldere also provides some hints
on low-band OX operating techniques etsewbere in
lhe book .

The bulk of Lo....-Band DXing . however. is
devoted to antennas. Over the space of 133 pages
the author covers theoretical and practical aspects
of lung and shon dipoles , tall and shun ve rticals ,
inverted vees. sloping dipoles, vert ical dipoles,
10CJP". arrays. feed lines. and special receiving
antennas . The a ntenna c ha pter iocludes over 170
figu res and 47 tables that . in conjunct ion with
the text. provide a wealth of information, The
reader lack ing a technical bac kground may have
some difficulty with the theoretical discussions in
the text. but he should still find the practical hints
prov ided by the author 10 be of cons iderable
interest. While obviously geared toward the low
band operator. th is secuon should prove fasc inat
ing reading to anyone inte rested in antennas in
general.

Chapter 7 of the book con sists of the listings for
t wemy-four com pner programs of interest to the

low-band OXer and anten na experimenter. Written
in Applesoft'" Basic, il inc ludes. among ceters,
a design program for lumped-constant loaded
vertical anten nas . Lnerwork design. tnn uence
of element tape r on resonant frequency . and
radiat ion pattern calculation for vert ical arrays.
The programs. plus so me othe rs not listed in the
te J{t. are also separately available on disk from
ARRL for use on many popular personal com
pe ters.

In shun, Low-Bmw DXing is an excellent re
source that should prove very useful not only to
low-band Dx ers. but also to antenna enthusiasts at
large . Considering what it contains. it's a steal at
5 10. This book is must reading for those interested
in working OX on amateur MF and lower HF
bands . Mr . Devolcere and lhe ARRl have a win
ner here .

WIFB 's Antt'nna Nott'OOok

I)ou~ [)e'la .. , \'\'11'8, a uthor
Published b~ the ARRL, ~t'"injtton , <...
124 pa~es, ~ftback, iIIustralt'd , S8

If there is one subject that nearly all amateurs
have an interest in. it is antennas , Unfortunately , if
an amateur lack s a strong technica l background.
there aren 't many good books available lhal de
scribe how to build and adjust simple amennes. 1M
ARRL Antt"nllil 8001. is an excellent reference . but
a few hams are fr ightened away by the mathemat
ics, Smuf charts, a nd theoretical discussions con 
tained in that rexr. lf the amateur is inte rested in the
practical aspects of antennas. bul thoughts of dif
feren tial equill ions and building a stressed 20 tooe
parabolic d ish leave the amateur cold , he is apt 10

lind Doug DeMaw's latest book, W IFB 's A ntennlJ

No/ehook , 10 his liking ,
As stated in the book's foreword . Mr. DeMaw

wrote the le lllwith the amateur . not the engineer , in
mind . Using a plain-language approach . he covers

a ..... ide range of topics lhal will be of inreresr to lhe
practical-minded ham. It is nea rly impossible to
diSC USSantennas ..... ithout introducing some mathe
matics, bUI DeMaw keeps it to a minim um. only
invoking simple equations whcn necessary 10 cat

culate anten na or feed line lengahs. Likewise , the
text is devoted to basic antenna types. mostly con-

st ructed from wire . When he describes " obscure
antennas," he is referring 10 limited space and
" invisible" antennas, 001 10 Sterba arrays. Along
with the text are numerous diagrams 10 aid in the
understanding of the antennas and ideas presented .

The book is composed of nine chapters . begin
ning with a discussion of some fundamental anten
na data. Subjects covered in that secnon include.
among others, coa xial cable considerat ions. balun
transformers and correct balun use , the effects of
insulation on antenna wire . and " Ihe nitty gritty of
SWR,"

The next three chapters are devoted to buildmg
and using simple dipole, end fed, and vertical an
ten nas . DeMaw first provides hinlS on how 10 con
SIrtJC'l single and multiband dipoles , including the
GSRV and trap dipoles. He also covers the basic
in' s and out's of end fed wires, then goes on 10

discuss how 10 build verticals when lack of space
forces the amateur to go up, rat her than out with his
antennas. The vertical antenna discussion ineludes
information on how 10 excite the amateur 's lower .
building low cost grou nd plane venicals, and top
loading short ve rticals.

The reader with lots of room to erect antennas is
apt to lind the chapter un high-performance wire
antennas of part icular interest. large loop antennas
are described . induding informat ion on the ir direc
uvuy and how 10 feed them. plu s a short sect ion on

collinear arrays. TIle chapter c joses with a descrip
lion of "cloud warmersv-amennas purposely de
signed to emit the high angle radiation necessary
for shun -range communicalions on the MF and
lower HF bands .

Limited-space antennas , includin~ indoor types.
are detailed in Chapter 6 . TIle th ree subsequent
chapters discuss malching techniques. special re
ceiving antennas, and simple anten na measure 
ments (using a field -strength meter. building a
practical SWR bridge , etc .).

In summary , iI's an easy 10 read book that covers
the basics on the wire antennas thai many amateurs
U !;C daily . If the amateur is looking for des ign
information on 36-e lement quagis for 1296 MHz.
he has come to the wrong place. On the other hand,
if he is looking for the straight scoop un baluns and
how to use them, WIFB ',f AIlIt'1I1IQ NOIt'bod may
be just what !be doctor ordered. III
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Wntten 'or those teactunq c lasses uSlrlg
ARRL License Manuals or Tune In The World
Advanced/Extra Inslruclo r's GuIde 5 6
General CI.ss Instructor's Guide . . .• . 5 5
Technician Insl ructor'. Guide __. __ $ 5
Novice Inslructor's Guide _ •. . .. 5 5

ADVENTURE

Fifty Year. 01ARRL #0135 $ 4

GIL: Collection oj eartoons Itom OST .. fI0364 5 5
Oteal1oeator . ... '3037 $8.50 US, $9.50 tlwwhere
200 ~lerI~ Down . . . . . .. 10011 $ 4
Solid SIlIIa Design lor the Radio AmaleUr.Fir5t pub
hsfled In 1977; just repnnled by popular demand
fI0402 , •..••........................•..•••• $12
Hints and Kinks Vol. 12. Walch future issues 0 ' OST
for publicat ion date
RSGB RadloCommunlcatlont Hndbk #R584 $25
RSGB Buyer's Guide .. , $15
RSGB Tesl EQuipmenl ......•••..... 1I41X $15
RSGB Da.Book ••........••••... • R67351 5

FOR INSTRUCTORS

PACKET RADIO/COMPUTERS

Radio F~ueney InfeofletetK:e $ 4
Intet1erence H~ (Radio Pubs) .••••... . $10

Tr_ minet' Hunting (Tab) . . . . . . . . . . . . • . . • . .. $18

OTHER PUBLICATIONS

Grand Canyon OSO (Tompk lrlsl · · .. • 5048 $ 5
SOS at Mldnighl . . (Tom pkins) , ., '5005 5 5
CO Ghosl Shlp . . . {Tompklrlsj , , •...... . • 5013 $ 5
OX Brings Danget" (Tompklns) ..•....... • 5021 $ 5
DeathValley OTH {TompkIns} _a503X $ 5
Set of 5 Tompl<lns bOOks " 490 $20

The Comp6ete DX'IH by W9KNI ..... 12083 $10 US,
$n_whet ,

OX Powet' by K5RSG . . . .. . . ....... . .• • TI40 $10
OXCC Countries Ust - free shipping .. 10291 $ 1
Low Band Dxlng .,1967 1047X $10

QRP
ORP Nolebook by Doug OeMaw. W1FB Ane_cit ing
bOOk lor the low power enlhusiast and experimenter
Copyrighl 1986 . 12 pages lI0348 $ 5

VHF-UHF, MICROWAVE, SPACE
RSGB VHF/UHF Manual •• , •• , •• • IR630 $23
RSGB Microwave Newsleller Col. •••• 'ROOO $12
211t Central SI$. VHF Coni. . . . . . . .. . . . . . . • • . $10
Mierow....e Update 1987 Conl. •... .......... . $10
Mid-Atlantic VHF ceereeeoce $10
The Sa~te Ex petirneonler'. Handbook by Mart 'n
OavicloH, K2UBC. 208 pages, copyright 1985

#0046 $10 US, $11 ef_here
AM SAT NA 5th Space Syrnpotlum • •• • ••• $12

INTERFERENCE/DFing

ComputlH Networtdnll Conl~ 1-4 from 1981
1985 Pioneer Papers on Pact<el Radio •• Il10224 $18
5th Compu ler Netw orking Con ference Paper ,
~1986 #033X $10
6th Compuler Nel w orklnll Conlerenee Papers
11987 •... . ... ..... ... ......... .....•..... $10
AX.2S Link Layer Protocol ••..•..••••.• 110119 $8
Get"'Conneded to PKket R.cIo . . . . . -0221 $13

RSGB AlNte\lr R8dIo Son..re Contains 85 BASI C
programs. 6 in assembly language covering CWo
RTTY. Amtor. Packet. A ntenna Design, Satellite Pre
dictions. Distances, Bearings and Locators . . . $15
Galeway 10 Packel Radio How to get started, equip
ment you need and more ...•.•.•...•• ,12030 $10

OX

Tune In the Worid with Ham Radlo 1987 edition
Kit with book and cassettes . . . . . IlO38O $15
Book only .............•......• #0399 $12
Cassettes $10
license Manual Selin
Technician/General Class . " , #01435 5
Advanced Class t016X $ 5
Extra Class ..• .. ..... • • .. . .. . _. tOl78 $ 5
FCC Rule Book 7th Ed, #0453 $ 5

Code PTofldency
Code Kit . . . . . . .•• . . . .. .. . . . . . . #5501 $ 8
Morse University 1t0259 $40

C~ Code PnlClice Cassettes
JOmin.eachat5and7Y./WPM· . . .. . . 1030 $ 5
3Omin.eachatl0and13WPM· ..•. • 1G40 S 5
30 min. each at 15 and 20 WPM • . It2050 $ 5

"Seme tapes included in Code Kit
Morse Code: The E.senllallanguage covers
se...ding, receiving. high speed operation and
history Cl 986 t0356 $ 5

First Sfeps In Radio ............ • 2286 $ 5

ANTENNA COMPENDIUM Packed with new
material on quads, yag is and other interesting
topics.
Cl 985 178 PIIgesJ0194510US,511 elsewhere

HF ANTENNAS FOR ALL LOCATIONS
G6XN's look at antennas with practical con
struction data.
C1982 264 pages #R576 $15

VAGI ANTENNA DESIGN by Dr. James L.
Lawson, W2PV. Over 210 pages of practical
theory and design inl ormation.
C1986 #0410 $15

1968 Cal lbook. pub 1211 /87
North AmerICa" Ed ............•..... lIC088 525
International {OUtside N Amenca) 1IC188 $27

Field Reaource Oireelory Lls!s thousands 01 ARRL
o f1icials and eocootees. packed wlfh organizational
material 1986 514 pages
110321•...•••• , .. ........................•. $10
HOLA CO Learn to commumcale WIth SpaOlsh
speak'ng radIO amateulS 90 mIn cassette and 15
page lexI.1I901 N .. ..•••.••. ................. $7
PIt. port To World Band Radio 350 pages of inlorma
tron and lis tings of shortwave broadcast stations with
frequency. t imes. and languages 1988 eel • . . . 515

packed with information on digital communica
ucn modes as well as new power supplies and
amplifiers, Ready-to-use etching patterns are
provided lor many projects.This Handbook be
longs in every ham shack.
Hardcover only #1658 $21 US, $23 elsewhere

OPERATING

W1FB's Antenna Noteboo« Practical wire and
vertical antenna designs #0488 S 8

Prices are Subject to change without n otice. Sh ipping and handling: add $2.50 for book rate or $3.50 for UPS.
Payment must be in US fund s.

ARRL, Dept. 73, 225 MAIN STREET, NEWINGTON, CT 06111

THE 1988 ARRL HANDBOOK

The AflRL OperaMng Manual 688 pages packed with
information on how to make the bes t use of your
stance. including: interlacing home computers.
OSCAR.VHF-UHF. conlestlng. OX tra1fl(:/emergency
matters and shortWave IIstemng
c1987 3td ee, 11086 $15

Tha RSGB Op«abng M..,....I The H'llrd edlhon pub
lished '" 1985 IS pecked Wl1h praC11ca10pera1mg nos,
teo-ocoee and tab les •• •.... .• • • . . . #R69X $12

TRANSMISSION LINE TRANSFORMERS,
cover baluna, use of temtes.and other aspects
of antenna transm ission line design and oper-
ation. 128 pages C:1987 #0471 $10

PASSING POWER! - THESE PUBLICATIONS
WILL HELP YOU THROUGH THE EXAMS

ANTENNA BOOKS

The ARRL Repealer Directory, 1988-89
#0437 (AvaIlable late April ) •..•...•••........ $ 5

Tha ARRL Net Oifeetoly·l ree shipping .... a027S $1

THE ARRL ANTENNA BOOK represents the
best and most highly regarded information on
antenna fundamentals, transmission lines.
and propagation. 328 pages copyright 1982.

Paper #4149 $8 US, $8.50 ersewnere

Beginning with TUM In the WCN1d with Ham
RMtlo for the Novice and progressing through
the critically acclaimed ARRL Lk:ense a.t.nual
serie. lor the Technician through Extra Class ;
you will find passing each exam element a
snap! There are accurate text explanations of
the material covered along with FCC question
pools and answer keys. The latest edition of
The FCC Rule Book is invaluable as a study
guide for the regulatory materiallound on the
exams and as a handy reference. Erery ama
teur needs an up-to-date copy. The ARRL
Code Klthas a booklet and two C-60 cassettes
to take you from 5 to 13 WPM quickly. Morse
Code the EssenUal langu~. has tips on
learning the code. high speed operat ion and
history. If you have a Commodore 64"' or C
128 computer, MoneU~ provides
hours 01 tun and competition in improving
your code proficiency. Flrsl Steps In Radio
from aST presents electronic princ iples l or
the beginner.
' MORSE UNIVERSITY is 1 trademark 01 AEA, loc.

ThISis the most com prehensive edition since
the Handbook was first published in 1926. It is
updated yearly to present the cutting edge of
rf communication techniques while present
ing hundreds of projects the average Amateur
Radio operator can build. The 65th edit ion is
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pa<:"age 015 sheets ... . . ..... • '340 $ 1.00
expanded SmIth Chartsper

pac"age 015 sneets ....... .. . • ,350 $ 1.00
Antenna Pattern Worksheets

l008'h . II sheets ........... • 1360 $ 3.00
aST Binder.
6'h • g'h lor OS T 1975 and pnor .. •1370 $ 9.00
8'!> . 11 fa, OST 1976 and alter ... •1380 $10.00_...
Ma,oon ne wllh ARRl d.amond

Impr.nl .... . . . ..... ........ • ,400 $12.00

225 MAIN STREET

Video Tap"
SAREXWOORElChalienger VHS .. • ,420 $25.00
SAREXWOOR8 Chai lenger

U..Mal.c . . . . . . . . . . . . . . . . . . . • 1430 $35,00
Amaleur Radio's Newesl Fronl,er

VHS ....... . . . .. . . .. . . .... •1440 $25.00
Amateur Rad oo's Newest Front.er

U-Mall(: .. .. .. . . . . . . . .. . . . . • ,450 $35.00
New WoOd 01Amateur Rad oo

VHS .... . . .. ..•.• • . ... •WAA 1$20.00
New World 01 Amateur Radio

U..MalIC , . .... .. • WAR2 $35.00

Call _

Street

I City - - - - - - - - - - - 
I
I
I

: ARRL
I
I
I,

Card Number

Card good from

Card good 10 .,.--_ ,--::-,- _

Signature _

NEWINGTON, CT 06111 U.S.A.



Manufacturers of Quality Communications Eq~ipment

-Repeaters
-Links
-Remote Base
-VHF,UHF
-Receivers
-Transmillers
-Antennas

-
Hi Pro 'E'

-Standard and
Computerized
Controllers

-Standard and
Computerized
Auto Patches

-Ouplexers

EXPANDABLE REPEATER SYSTEM

• A NEW CONCEPT IN REPEATER DESIGN, THE Hi Pm "E" IS AN EXAO.NOA8l£ REPEATER WITH THE FOlLOWING FEAl\JRES, A BASIC REPEATER WHICH WOULD IN

CWDE A COMPlETE RECEIVER, TRANSMITTER, COR, FRONT AO.NEL CONTROlS AND IN[ll(;ATQfIS, lOCAL sPEAKER AND MIG J ACK AND CAPABLE OF FUl\JRE

EX~ ALL HOUseD IN AN EXTREIo4ELY RUGGED, ENClOSED. l~INCH RACK lM)I)NTABlE CABINET

• THIS SYSTEM CAN BE EXPtoNOED AT TIME OF P\JRCI-IASE OR CAN BE ANAFTE~ AOO ON THE AOO ONS AFIE-HIGHER POWER, 1llY."2O VN; POWER

suPPLY. IOENTlFER..-..no RtoT01. OR CClIM'UTER c:oN'mOU£RS. IN AOOmON 10 THESE AOO ONS AN ADOfTlONAl RECEIVER ANO TlVoHSMITTER CAN BE
IM)l.W{fED INTERNALLY FOR USE AS CONTROl lINKS. RE...:lTE BASE OR Dl.IAl BAND oPERATION. ETC

AN EXTENSION RtoNEL IS "'-"'ILA8l.£ FOR lOCAI.-IM)NITOAlNG OF THE REPEATER ANO CONTAINS All NECESSARY IoETERING. STAruS lIGHTS AND 1Nl)I(:.AT'QAS All
ADO ONS ARE AVAIlABLE FROM THE COMAO.NY AND ARE COMPLETE INCLUDING INSTRUCTIONS

•
I

VHF-UHF REPEATERS
SUPERIOR RECEIVER AND TRANSMITTER SPECIFICALLY DESIGNED FOR REPEATER SERVICE.

ADJUSTABLE TRANSMITTER POWER, FROM 1 TO 25 WATTS MINIMUM OUTPUT WITH EXTREMELY COOL OPERATlON.
AUTOMATIC BATTERY BACK UP SYSTEM CAPABILITY WITH BATTERY CHARGING AND REVERSE POLARITY PROTECTlON.
NOW WITH A FULL COMPLIMENT OF INDICATORS AND STATUS L1GHTS.-100% DUTY CYCLE-ADVANCED REPEATER SQUELCH
NO CHOPPING, POPPING, OR ANNOYING REPEATER KEY UPS DURING LIGHTNING STORMS.-DIE CAST ALUMINUM R.F.
ENCLOSURES - SMALL SIZE 5V. x 19 x 13 "- HIGH QUALITY LONG LIFE DESIGN.

AMATEUR DISCOUNTS AVAILABLE

•

-
• • • •

••

••

• • •

TRANSMITTER AND RECEIVERHI Pro

ASS£M8L.ED

"""""n 'h·

ASK ABOUT OUR COMPUTER CONTROL
SYSTEM, AND MICROCONTROL AUTO
PATCH, AND REPEATER KITS.

111PIlOT~1l
O[$l;IlEO~ AEPEATER
5l'1I'Ia" WITH OCElLENT

AUOIO. STAllIlrTY.
HARl,IQNl(; REJECTION

-~~

~.~_.
""~UPT05 WA'I'T$

FROM THE
EXCITE~ BOARD

COOI-OPERATION

USETHIS RlEClEllER
TORIEPLACE r ltAT
TllOUfIll'!!OM( F!l'C(IVER
IN YOU~ PAESENT
REPEATE~

USED IN ALL HI PRO REPEATERS

ASS£M8L.EO.."'''''n •• •.

Maggiore Electronic Laboratory
600 WESTTOWN RD. TELEX: 499-0741·MELCO
WEST CHESTER, PA 19382 PHONE 215-436-6051

WRITE OR CALL FOR OUR COMPLETE CATALOG

ClltClf .7 ON REA.DER SlRVK:E CAItO
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9241E. Valley BlVd., Rosemead,CA 91nO

Wi th ARI's ne w AR-460D,
the first hand- held LCR meter
tha t also measures Dissipa tion
Factor. Measure a capacitor's
leakage and capacitance too,
thanks to the AR-460D's state
of-the-art , fast-mcasurem ent
design that rivals be nch meters
costing up to five times more.

~

.. O.IuH to 2H in 5 Ranges
.. 1% Basic Accuracy

~

.. O. lpFto 200uF in 7 Ranges
• 1% Basic Accuracy

~

• O.I ohm to 20 MegOhms in 6
Ranges

• 0.5% Basic Accuracy

If your only requi rement is to
accurately measure capacitance,
t he n the AR- 360D is t h e
instrument for you. It's the only
hand-held c apaci ta nce mete r
availabl e that also mea sures
leakage. Use it to measure from
O.lpF to 20,OOOuF in 9 ra nges.
with I% basic accuracy .

For informa tion on o u r
complete l in e of quality te st
equipment, includi ng PAL ®,
EPROM and EEPROM
programmers, IC te sters ,
DMM' s, and DPM's , or for a
copy of our catalog, call us at:

(800)
654-9838

ARI I VALUE BEYOSD ~tEASURE

~O RmERKRn
~ REURflCE Inc.

CIRCU 21 ON RUDER SlRVICECA RD

SEE

Saturda, Arthil~

0600-1700 · Flea Market Opens
0IlOO--1700 . Exhibits open. prizes 011 display .
0'll1O-1700 . Forums and scheduled activities,
1700- -Doors close for cvening.
1930- . Ham\'enliunBanqucl (C.O,D. Bar open 1830).

Banquet The Hamvemion Banqoct will be beld al the

Convention CCTIIer in oo...'ntl''''ill Da)lOO_We are pleased
to have Johnny walter as M.C.

After a delicious filet mignon donner. there ... ill be emer
tainmem arid a...ams prt!<ntal iun~ follo...ed by special
banquet prizes. You must bepreseet and have yourbanque!
~lub for this drawing. Sealing is limited.

Sunday, Ma" 1

ACC <hInef'S Forum Ed Ingber WA6AXX. M.!derator
SWL & rtililits Michael Harris. Model3lor
WX Satdliln Dave Lalsch. Modrrator
FCC John JoImsl:on W3BE. Mnderalor
VIIF!lllF ." nlm Ull Gain ~1l'a'lurnnmt,,".\lndm.daIl'

liS Joe Burke WA8OGS. Terry Price WDSISK. and other
members ofthe Midwest VHF/UHF Sodety Mea~remenl

Team
A w eekend ~ ,,\ke Cla..s Gurdon West WB6MlA,
Mod erator
Amateur Radio and the La... James O'Connell W9WU,
:\toderalOT
Chris Imlay N3AKD. Speaker
A~ISAT Session 1 wsh Doug Loughmiller K051.
Mndel3tor

April 29 thru May 1

Sunda., Acti,ilics

Ot!Ol)..I600 - Flea Market open.
0lIl1O-1600 . E~hibit~ open, pnzcsondisplay.
09.'0--1~5 . Forums and scheduled adiv ities,
J!iOO- - Dra ... ings for major prilcs_

Tbe Sr.. World of Amalo:ur Radio Bill Pasternak
WA6ITF, Moderalor
\\' ayneOreen Wayne Green W2NSDII
Ohiu Army MARS Albert W. Maddu ~ AAA50 H/
WA8CPB, Mod erator
1nlrmlltional Amall"ur Radin ~r1"'fN'"k Glenn A. Baxter
KIMAN, Modenllor
Conlest Forum Tim Duffy K3LR. ~Ioderator

~lo,.. Sran n ' Dr. Don C. ~liller W9"-TP. ~I"dc:nlor

p.,.,.j~ the- Cede loraine Mo:Canh~ N6CIO. Mnden tor
}mKnIs Oarence " Hank" Easley WB9TUR. ~1.lIkralor

VeriI' Winningham KSVVi. Speaker
Bynum Usrey KA8GZI, Speaker
Dave Hansen NSBl.X . Speaker
AI\L'iAT Ses~ ion I with Doug ulUghmiller K05I, Moderator
;'\atiunal Repeater Frcqutnq OK,rdinatoMO Forum
ool}!e Waldie W8JRl.. ~foderalllr

Amato:ur n 'Tom O'Haf3 W60RG. Moderalor
ARRl. Len r.;athanson W8RC. Moderalor

}'rida, Acthitw..

1200-1800 E~hiblb open. prtl~ 011 dir.play. Flea Marlct
open. Regi..tration and program booksauitable at alltid:ct
w:ll i n~ pomrs.
1300-1 700 Forums and !iCheduled aclivities.
"'ea."" Soil': Exhibit 1Irt'1i ekees promptly at HItM).

19th Annual B.A·S·H· Friday evening at 6:30 al Hara
Arena Center. f ree admission. HoI dinner, sandwiches,
desserts. and beverages avail, Cunlinuuus family entertain

menl bq!inningaI7:00and many prizes. The" Conference
Cener" enU<lnce will be open after !he uhibib cIOM:.
DX Dinlltf'(Third Annual)Sponwred by Soulh... e!>l Ohio
OX AWJC1ation at Stooffer"~ DaylOO Plaza Hotd (acros.s
from !he Dayltln Convenlion Center). Prognm ... ill be
" $0RASDoperalion by Marti Laine OH2BH ," The M.C.
.... ill again be Jay Slough K4ZlE. Displays and cash barat
6:30, dinner at 7:00. Advance reservations are required.
Send check for 520 each to Jay Slough, SI83 Wood....ard
Dr.. Wesl Che" cr OH 45069. Many DX hospitality suites
... ill be openat Slouffer's on Friday and Saturday evenjngs.
Plan to visil them after enjoYlllg the DX Dinner.
hr.Qut ..t, . R.C. Hospilalit, Blilz SP:\t 10 midnight at the
K. otC. Party Room. 167 Bainbridge St. (ju..t ) blocbeasl
of Srocffer's HOIeI). Free snao: h and beverages. listen
147.135 (plus offset). See 1987 or 19S8 program for map.

1988

Saturda}' , AprilJO

Anlenna Tuners Ken Glanzer K7GCO, Moderator
VHF/u n ' Forum Joe Burke WA8OGS. Modcrd!Ur
Ken! Brilian WA5VJB. Speaker
Terry Price WD8ISK. Speaker
Dr. Ridt Dorsch NE8Z1HC IMO, Spcal:er
CombiDftl MARS t"orum An Delperdang K4KBI.
Moderator arid KC)'1IOIe Speaker
ARfS Larry Solak WDS:\IPV. Moderator
(;"ritol~d }'orum Ben W. Sullivan W8EHX. ~loderalor

Eugene R, Mayler K8EE, Net Official
Jimmy D. Hardee KT5F, Net Official
()SS B~ Harold C, Chapman WBSJGW. Mod erator
ARRL Technical Tal'" AI Markwardt W5PXH . ARRL.
Moderator arid Speaker
16-10 Billlabermeier W8PJY, ~loderator
Connie Haock K6EXQ. Speaker
JohnHugerMober NSFU. Speaker,,.S Forum Charles Gelm NCSQ, ~loderator

P1tolo\ollaic Pu...er Paul J. DeNapoli WD8AHO.
Moderator
Amareur Program Brolldl'll~li nl: Hap Holly KC9RP,
Moderator
Ui!:ital Hi!:N Dale Sinner W6IWO, Moderalur

.'rkb" April29
P.......et Radio, Session I with Bob Neben K9BL, Moderator
Anlenna., Tim Duffy K3LR. Mod erator
wruers Conference W. Clem Small KRGA. Mod erator
Par"'d Radio, Ses.oJo.m 2 with BobNcben K9BL. MlIl!eralor

73 Amaleur Radio • May,1 988 SS
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Figure 1. V-Q-11 Digila/ker formal for reporting the Skilrek learn
location.

Figure 2. Hardware modification to the AEA PK-232 tor U-Q-9 or U-Q-11
data reception.

NUWBER 04 PRIORITY 000 DATE 7TH OF WARCH TIWE
12 HOURS AND 23 WINUTES eta YOU ARE AT 81 DECREES
56 .6 WINUTES N AND 97 DEGREES 15.1 WINUTES E 73

the remainder of the pass, the
satellite sends the usual 1200
baud AFSK telemetry .

Figure 1 shows a typical dig
itatker message. It is repeated
severa! times. At the beginning 01
the trek, the messages included
degrees and minutes in the loca
tion information . Later the format
presented only decimal degrees,
but the skiers preferred the de
greeS/minutes combination.

While Ihe skiers are on the Sovi
et side 01 the pole. the Russian
COSPAS Control Center calcu
lates the latitude and longitude of
the expedition. That information
passes to the University of Surrey
UoSAT Command Center in Eng
land, where operators uplink it to
the U..Q...11 computer. At first the
information from the COSPAS
center was transferred ... ia vctce .
but later via telex . This hybrid
communications system is the
Nordski Comm part of the pro
gram.

On the Canadian side of the
pole , the SARSAT (Search and
Rescue SATellite) control center
in Trenton, Ontario, is responsible
for following the trekkers. The
SARSATeenier sends computed
info rmation to a coord inat ion
group in Ottawa. This group trans
fe rs the information via te lex ,
through the facilities of rereset
Canada,toSurrey.

Check It Out!

Listeners can actually hear
U-O-l 1 with an HT and a rub
ber-duck. J tried this on several
occasions using an insensitive
rig and a typical eight-inch-long
antenna . Low-horizon passes
were very llOisy, but during pass
es with erevations over 25 de
grees, there were several minutes
of good-quality reception. There
was no problem gelling accurate
copy on the skitrek team's Ioca
lion. From the car. using a kmger
trunk-mounted whip, signals on
145.825 MHz FM sounded ex
cellent. With the HT. howe...er , I
had some control o...er the deep
fades by moving the antenna
around . Th is was not possible
while mobile.

Once each day, the digitalker is
updated to reflect the team's posi
tion at the begin ning of their daily
trek . Set the two-meter rig on
145.825 MHz and see what turns
up in the evening hours between 7
and 11 PM. Good passes also oc
cur in the late morning from 9 AM
till aher noon . The trekkers have
had good copy using their ICOM
1..12-AT radios at - 45 degrees
Celsius.

are active on 20 metersaher 1600
UTC. When they are nOI commu
nicating with the trekkers, the
support base operators will be
available lor asOs. Most 01 the
operators are avid DXers.

The Resolute Bay crew in
cludes Garth Hamilton CI8HO.
Andy McLellan CI8CW, Don Whit·
ty V01QF. and Glen Wyan t
VE3JCR .Others may also be mak
ing Ihe trip to the upper edge of
the North West Territories to help
out at the support base .

At Ice Island North Pole 28,
Barry Garratt VE3CDXNE8COX
is on Ihe air with the Soviet opera
tors using the 4K0DCG callsign.
Barry is using some of the ICOM
HF gear Irom IC:OM America.

Rick Burke V01SA also has
ICOM HF gear at the Sredny

Island support base . EKOQCG
(the station call) and EKI)CR
(Leonid Labutin UA3CR) have
been heard on 20 meters. In addi
tion . listen lor Moscow stations
UA3HA, UK3KP and AK3KP . In
Canada, VE3AUM in Ottawa and
VE3CDM in Toronto are invorvec
in support communications.

UoSAT and Sklt rek

To keep on the right track. the
skiers use celestial navigation
and the d igitalker on board
UoSAT-OSCAR-11 . Aher a few
modifications , U·0-l 1's vctcez
data format has been set. During
a typical 16-minute satellite pass,
a listener can hear the voice syn
thesizer two orthree times. During

naya Zemlya Islands in Russia.
across the polar ice cap, and on to
Cape Columbia at the northern
point of Ellesmere Island in the
Canadian Arctic. While in Soviet
juris dicti on. the official skitrek
team callsign is UK0CI . The Cana
dian callsign is CIBUA.

00 not attempt to work the
skitrek team. Battery ure is limi ted
and radio operation is reserved for
communications with the desig
nated support bases and expedi
tion coordinators.

Each day the skiers trek for
eight to ten hours, depending

RD LINE

RI23 xJP4

12~
6 IU-0-4}

NOR"
" : U34 14 UI5/\ -, REMOV~~

JUMPER
RI24 RE'" SPOT -,

INSTALL
I , R12~ (U-O-II)

SWITCH

VR m

on travel condi tions. Then. they
set up the single twelve-man
tent, have a meal together, and
report via HF radio on the team's
progress . In the mornings . a
quick breakfast is followed by
packing the tent and ELT (emer
gency locator transmitter] trans
missions.

Communicat ion Support
Bases

As reported in the April column,
there are three of these. They are
localed at Resolute Bay in Can
ada (callsign CIBC), Sredny Is
land in the Soviet Arctic (censran
EKI)QCGI , and the Sovlet Ice
Island North Pole 28 (callsign
4K0DCG). Most of these locations

Amateur Radio Via Satellite

Andy MacAllisler WASZIB
2310 Romayor Court
Pearland TX 77581

Welcome to the special ama
teur rad io satellite issue! The
launch of Phase 3C is scheduled
for tete May or early June. but
the present satell ites offer plen
ty of ac tivity right now. Fuji
OSCAR·12 has had an excel
lent . predeterm ined operating
schedule. It's a good ralio 01
normal analog transponder ac
tivity, PSK (phase shift keying)
packet, and recharge time. RS
10111 has been flawless and the
two UoSAT spacecraft continue 10
transmit strong FM signals 00 two
meters.

Transpolar Skitrek
There is an update on the

Transpolar Skilrek and Project
Nordski Comm since the April
col um n. Rich Ens ign N8IWJ ,
AMSAT's Science Education Ad
visor, distributed data on th e
Skitrek/Nordski program world
wide. His information package
" Exploring the High Arctic from
Your Classroom" has been sent
to educators in Brazil. Venezue
la, Australia, New Zealand , In
dia, alt of western Europe, and
North America. Thanks to South
ern Africa AMSAT President Hans
van de Groenendaal ZS6AKV.
more than 100 classroom s in
South Africa also have mete
rials lor lollowing the trek across
the North Pole via the U-0- l1
diqitalker.

The expedition started on
March 3rd at 0740 UTC. The ini
tial team is composed of nine
Russian s and lou r Canadians.
The Russians include group lead
er Dimitri Shparo UA3AJH, pho
tographer and meal coordina
tor Alexander Belyayev, artist
Fyodor Konyukhov, cameraman
Vlad imir t.eeenev. phys ician
Mikhail MalakhOv. equipment or
ganizer Anatoly Fedyakov, re
searcher Yuri Khmelevsky and
radio operators Anatoli Meinikov
and Vasili Shishkaryov. The Ca
nadian conti ngent: navigator
Richard Weber VEBRW, scientist
Chris Holloway, cameramen Lau
rie Dexter VE8LD and Dr. Maxwell
Buxton. M.D.

I! may take as long as 100 days
to make the trip from Cape Arct ic
at the northern tip of the Sever-
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Table J. Start and end points for the Skitrek team. Ice Island 28 is a
communications support base.

S~&rting Point - C&pe Arctic :
I c e I sl&nd North Pole 28 :
En d Poi n t - C&pe Co l umbi &:

UoSAT-OSCAR-11

With all the exci tement over
the transpolar sktt rek, it's easy
to forgel about one of the key
ingredients to the Ncrdski Comm
system, namely U-O- 11. This
satelli te had its fourth anniver
sary in space in March . NASA
launched it a s a piggy-back
secondary payload accompany
ing LANDSAT-5 into space . The
orbit i s po la r and sun syn
chronous, with an altitude of 700
kilometers. This spacecraft was
designed and built in six months
by the UoSAT Spacecraft Re
sea rch Un it at the University
01 Surrey , working closely with
AMSAT NA and VITA members.
U-O-11 has supported several dif
ferent experiments, including dig
ital store-and-forward communi
ca tions. sp ac ec raft att itude
determination , stabilization and
control , auroral particle-wave
measuremen ts, CCD (charge
coupled device), camera imaging,
and on-board co mputer opera
tions . The skitrek act ivities show
just one more possibil ity for the
product ive use of LEO (low earth
orbit) spacecraft .

AFSK Data

The seteiute's computer sends
a wealth of information during
those periods between digitalker
operation , Much of this 1200 baud
AF SK data is telemetry , but it

also forwards bulletins and DeE
(digi tal communications experi
ment) transmissions.

The AEA (Advanced Electronic
Applications) PK-232 offers an
easy way to receive the 1200
baud data for those who don 't
have a BeII202-type modem in the
shack . UoSAT enthusiast Phil
XE1FLF has been using his PK
232 to capture tel emetry for
later decoding and to keep in
formed on the satellite experi
ments at the University of Surrey
via the bulletins. FOf UoSAT.QS
CAR-9, the AEA unit is ready to
go. Start by commanding the PK
232 to ASCII with WIDESHIFT on.
Set ABAUD to 1200 and get ready
for a pass.

For u-o- tt . Phil provides the
minor hardware modification to
the PK-232 to enable it to accept
the inverted data format from the
satelli te. The RXREY command
that toggles the sense 01 the bits
doesn't seem to provide proper
decoding. The hardware change
requires one switch (see Figure
2) . The switch channe ls data
through an exist ing inverter (for

8 1. 25 N, 95 .75 E
87 . 8 0 N, 142 .0 E
83 .10 N, 70 , 59 W

U..()..9) or bypasses it (U..().. l l ).
Simply remove jumper JP4 near
the external modem output and
wire in the swttcn . Installat ion lo
cation is not critical.

Updates

Phase 3C is scheduled for
launch on May 26th with two other
spacec ralt, M ETEQSAT and
PANAM SAT. An additional mis
sion, carrying a new Intelsat 5
communications satellite, is now
in the May 11th Kourou line-up.
The fligh ts are renumbered ac
cordingly, SO the AMSAT launch is
now Y-23. The Amateur satenne
Report from AMSAT NA publ ishes
many technical details of Phase
Je. Those who are not yet a mem
ber of AMSAT, or have let thei r
membership lapse, shOuld con
tact them at PO Box 27, Washing
ton, DC 20044,

AMSAT-OSCAR-l0 may soon
be back in service. Ground sta
tions co nti nue to mon itor the
satellite in hopes that the latest
hibernation period will end with no
damage to the batteries or the
Mode B (7Ocm up and 2m down)

transponder. Check the AMSAT
nets fo r updates and possible
satellite operation in late May or
early June.

Fuji.QSCAA-12 experienced a
few setbacks to the ambitious
two-month schedule presented
by the JAAL. Long periods of
mode JD (2m up and 70Cm down
PSK packet) caused the satet
lite to shut down its transmitter
early on several occasions, Dur
ing some passes when the eater
lite should have been active, only
a minute or two of downlink at
most was heard. Recharge times
have been extended to allow for
good battery condition prior to
each day of JD or JA (analog
mod e) ac ti vi ty. Some of th e
recharge cycles leave the memo
ry on to hold the con tents of the
BBS system for the next active
period.

The Soviet AS-10111 combina
tion satellite continues to give
excellent Mode A (2m up and
10m down) operation. Mode K,
with its 15 meter uplink, has been
active with mode A most of the
time. In March, however, there
were some days when the 15 me
ter uplink was inactive. Many new
stations conti nue to show up on
AS-10/11 and signals have been
great.

Be sure to catch the line satel
lite articles in this issue, listen
for U-O· l1 , and get ready for
Phase JeIHl

•
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by Brian Hastings KAIHYIAE

Creative Design Co., Ltd,
Orion Hi-Tech, Exclusive U.S. Distributor

PO Box Sn1
Calabasas CA 91302-an1

Price Class: $239

Create CR-30 Roof Tower
73 MagaZine is in the midst of erecting a satel
lite antenna system. We procured Creative
Design 's 10-100t roof tower, the CR·30, to use
for this project. This review discusses the
tower assembly only.

What It Is

The CR-30 is a two-stage, pyramid-type,
square tower. It is nearly 10 feet tall when fully
assembled. not including Ihe vertical mast,
and has a base width cr as - . The tower uses a
high-strength alum inum alloy for most parts,
while zinc-plated steer is used for particularly
critical elements.

The CR30 weighs a mere 15 kg (33 pounds)
tower and has a wind load of 70 kg in 90 mph
winds. Maximum vert ical load and twisting
torque are 600 and 4500 kg. respect ively.

Since the four rubber-padded feet merely
rest on the roof without bolt ing to it, the tower
security rests solely in the guying.
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Assembly

The instructions are very thorough and
graphically well-supported. They recommend
three or four persons for tower assembly, but
my step-brother and I spent only an hOur
putting the CR-JO together. Assembly is very
straighllorward and requires only simple hand
tools. The upper and lower sections of the
tower assemble separately, and the bui lder
must leave the bolts loosely lightened until it is
time to fit the two sect ions together.

Guying

Guy wires are the tower' s only securing sys
tem, so they MUST attach tothetower as high
up the tower as possib le, without interfering
wilh the mounted antenna array path . Do not
attach them to the tower at any point below the
top of the tower's bottom section. We chose
only to secure the guys at the very top of the
tower using the four stay hooks provided. The
stay hooks angle downward at approximately

45° for convenient placement of the guy wires.

Rotor Mounting

The tower comes complete with rotor and
thrust bearing mounting plates, which are
both pre-drilled to accomodate many common
rotor configurations with Kenpro, CDE, and
Create products. The rotor plate mounts be.
tween the top and bottom sections, and the
bearing plate serves as the tower cap.

In Closing

The antenna system is not yet complete, but
the tower spent the durat ion of our cold New
Hampshire winter outside with no visib le signs
of corrosion. The quality of materials is appar
enl. The Create CA-30 roof tower is pricey, but
it is an outstanding alternative to the cost and
hassle of a full-blown, ground-mounted tower.
It will support any antenna array most hams
care to tangle with , and it's easy to assemble.
The CR-30 gets two thumbs up. HI
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NRG·214...5, 45 It RG·2 14. silver-tinned conductor.
double shield lor low DC resiSlance:
15 Ibs sIl ...... ... ..•..•. . . . .. SRIS II: illor $45.00

COITfW.A8 850 7 5 KV Rf capacitors: 25. SO. 75. or
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EIMAC/ JOHNSON SOCKET lor 4CX250. used S12.00
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Folded IJroadban er Slopers
· FiSI T~r Mount

UniqI'C folded design shonens . FuUlz._ _ ,
and ClQIeS broad~
in bolh bands. Length ia"K1 · No Caps ",Coils
for FB 160180 and 35' f 'N~c. Co~
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KENWOOD TS940 OWNERS
Are you frustrated tuning in SSB & CW Signals
because 01 the 100 test main tuning rate or t o
KhZ/revolulion???
Try lhe NEW Copyrighted Giehl Electron ics
Software K I1~~

CIRClf 2 5 2 0fI READ£R SERVICE CARD

PROTO TYPE P. C, BOARDS

AS LOW AS $25.00
• SINGLE & DOUBLE SIDED
• PLATE THROUGH HOLES
• TEFLON AVAILABLE
• P.C. DESIGN SERVICES
FOR .\IORE !/\/FOR.HAT10;V _

, ..~ Midland,'II'.. Technolo g ie s

34374 EAST FRONTAGE ROAD
BOZEMAN. MT S971 5 (406)586- 1190

cac INTERNATIONAL
P.o. BOX 31500X. PHO EN IX. AZ 85046

CIRCLE 2 49 ON RE",OER SERVICE CARD

SPECIALISTS
IN FAST TURN

P.C. BOARDS

We specialize In ce rad io modification plans and
hardware, Frequency and FU conversion kits. repai r
books, plans. high·performance accessories. Over 12
years of satisfied customers! Catalog $2,

Feature s:
' Maln run;ng ' al" of 2 KlWteYOIvIoon L56, USB. CW & FSK
' Ma,n luniog ,,,t,, ol20 K hzl'e~oIutlQn "'M & FM
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OSY·s lasl
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.€.~ 10 ;natall (51mply """"'"" 1heold IC Chlp from ItS

SOCket aJ'l<l plug In ttlft new O",hl €lecl 'onocs Ie Chip).
' Complel" instructions
Send check or money orde r fo r $25 to:

Giehl Electronics
P.o. Box 18335, Cincinnati, Ohio 45218
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Oa""" Tech Inc
Electroruc TOOls &........
2-05 Banta PIaoe
Fall1awn NJ 07410
(20I ) 796-1720

An Easy To Use LogOOok Program For

Your MS·J)OS@Compatible Computer
* Complete Cursor Control * Room to store
complete ecrees information * A Real-Time
Log * T()(alOSL'sbystate * 900 OSO's on
floppy, hard d isk limited by space available

if~f'~~
TEN-TEe

CIRCLE 153 ON RUDU SERI/ICE CARD

CIRCLE 3 10 ON RUDER SERI/ ICE CARD

PAAAGQfO .... TIU.NSCElYUI.~ $8$

rM: ET...OIERIC"" S NEWES T FULL FEATUREO, SVNH' ESIlED
TRANSCEIVER GENEA"'LCOVERAGE"'ll MOO£ AECE'~EA

TUNE S FROM loo .IiZTO N m.99llIdH. TRANSMIT ...T 100
W...TTS0U1 PVT ~.o.u. AUTI<OI'lIlEO FREOUE"ICIES f l'lQt,l
1 a ssa. CW, FSf<......o OPTIOOlAL F..
NO ISE 8L"' N ~ER "' No S P E EC H PROCESSOR "'RE
STAI«lARO fOL.IFU( NT DuAL ""C)'S. RX OFFSET

1..- 12205.00
SAIo $ 1995 00
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The Supertemp X'f7 Soldering Station
The Ultimate in Controlled Temperature

Hand Soldering
Featu.tI'S:

• '·SelectatNlly" in 54 ' 1!>C.ements between 6OlI ' F

and 824 ' F- also C' readIngs.

. " Zero vol tage sWitching" protecting ~oltage &
current sensing devices

. ' ·Main tained top accuracy" 10

wIthin i 6 'F (3 ' C)

73AmaieurRadio '" May,1g88 59



,

-.- '"H1__ ...._.-....."'.._---~_01..._.-_.."-.,....-.._ ,.........._,....
"'per .... "', 'Ot>"
ItIO l....,tuM '..lIIf
'"0 ',' $14.95
,.. Jw........ _

.....'u...
11;". '''"'189.95

......--_ .
111.... ' ....Cor<IOI_,IIl_
_-'_.W
""''''_ 1011<..
OQOt>t...."_'dflib<__..

......I.'..PO" .......NCIl__'!e·
"1" 01.) ...~_.-.-
AI-..rr $14.95

'. lEOn.
~_.....
_ftIO......_·

CT-I259 DIGIT 12GHz

PS-2 AUDIO MULTIPLIER
The PS·21s handytOl hlCJh resolullOl1 audIO
resolullOll ~suremen ts. multlP!1e5 UpIn
lrequenc;y • great 101 PI. tonemeaSlllemen!S
• IIlUnljlles by lOor 100 • DOt ttl resolution
&bulh.... signal pleall'l(l lcondltlOllel

PS-l081 GHz PRESCALER
utends the ra"98 01 your plesent counle< 10
t GHz . 2s1agepru~ . lllvlde by 1OOOcn·
CUllry • SUpei sensitive (50mV1yptC.a1) •
BNC cenreciors • t GHI ln.1MHI out •
drivesanycounler

PR·2 COUNTER PREAMP
The PR-2 is ideal formeasuung weak s,gnals
trom 10 to 1,000 MHz . flal25 db gain . BNC
connectors ' gleal lor snilfing RF . idtal
receiverlTV preamp

-
,

•••

58995-<-

54995--<PI\-2 k~ P U ll

NEW COM-3.

Ramsey ElectronicshasbeenmanufaclLIfing electronic
lest gear for owr XI years and isrecognized for labqual
Ityproducts at bfeakthroughprices.Our frequency coun
ters nave leatures and capabililies ofcounters costlflg
twceasmucn

~ ..
~- ,-

•••".nl"
,.".... )- f)VOC

10. ,,,,,.nt'bno,
'''''1/1'100'' """"0Cl

CT-50 BDIGIT 600 MHz

'Add sn
additional
SIQ.OOlw adl.....

'189.95

,...
11. 15",.., ..
,...

- ---
...- --.. ._----:..~~~-=

---_.-... .--===::
~ =- -

=I"~..- ......
.... f .._'_......_,,-.
_ ..J.JIl ,,"",v-2 _---...,... $3.95
ft,i 1" $4.95-Pr__..-l..-.o
-... dw ..-I \W
p'. k .,.ul pu' , '''"'
.. J.r; _ ."••U·<l~"""' .......

.... 1............

'169.95

CT-909DIGIT6OOMHz

_ _ 9
_UUl__·

_"-II'-.._ _c.
~ fI_"--...flVlIC
. ,.. $4.95

~-...__..,-
OIIk.~..._
ood _ """'10
...." ' .... .ICIt<U.
_ . I.. b<ognT« l"
"9"l """""" .....
~...,.:t.. :mW' ..

.... ·n. $6.95

,
i : "

IICUI~' """ $469.95'_
35 MHz DUAL TRACE
_ideIrequeocy bandwodth-optimal sertSltivlly --deIaved
IfiggsflllI} sweep-hold on-All Iriqoer-Single sweep TV $y1'lC
5X magmtit;atIOll-XY 01 XYZ operahon- HFIlF noise reduction

Pl'OVM)e$ dlSlll'lCtlve lUll,bIechirpalte<
contaet has been IlIailleand mele< rudUlg
has slablilud. Has TOUCH· HOlD ltature
toallowreadings tobelogged 01 reterred
to betOie making thenexlleal!,ng.Up 10
lOAMPCU rrenlU pabil ityandaconTinuity
functionwhich beeps onzero Ohms.

___I.
c.r........ r~ ..__ s..-o "95___ _ ..!>~ I._..- ..

..... . ', w-'

La"",,"_ ,_z
_n ...- ---...._IOJ.. fI_
'k "" 52.95- ,Pr_ .._pom.
OOOIpt_~_od"

_""' ........ o1p'• .
"...,,,_..., Pulse...,.,.,.... u..s~
".... lCand_.
""'""01 ...." ... _...-
~1·~ .. $5.95

n."",
CIT SIZE IEMIITMTY
blllCU 5mV "" div
ill IllCU lIllY "" lIiv

I '........ . ...

'139.95

-

CT-707 DIGIT 525MHz

tIIQ..c-,It
~Ifoaocw__

k"lI'''''''''_-*....,,,,,..."".
_1,UOIOUIIIAc.. ,.."'l...,
LE~ or , ,,...
'I.,ordo, ""0< Aun...
,~

'IS-1."
'&.95

~.-5oo l- ....-
--~... I_'~;;;;;;~;;;.---l..........-
...... lM;II_

~ - ......._11. S8.95

RAMSEY 0-4100
COMPACT
DIGITAL
MULTITESTER
52495-----

1;111_., IIICIO IAn ,....
I\:••,n ••,u...

lUll Ulli W1ITl tTlACES

mil 20 MHI IZI
I5llll J5MHI IZI

UNSURPASSED QUAUTY , SUITABLE FOR HOBBY. SERVICE" PRODUCTION
USEAIlE

llAI lMUM MUIMUM
T. f.' IAMIWIITl
J5MHI 3liI MtV

5llMHl !ItIYHl

MINI-IDO COUNTER

Compact SInd lelloillblilly and acxulll;'f'Ills LCD lIIgltatmul\l1estel easily ntsm
your pocket. VOU COIn lake11anywhere.It
features lull 0'ftflDad plOlecllOll • 3Vt
dlgltlCO readoul • recessed Input liltkS
• sately probes . diode checktU flClIOn
• 2lXXl hours ballery hie

Ift'l'!!

..., 'II UG s(.sm"rn ""''''' -. IlSllLUTIlIl
_ -lOll t·l(IO \ltIl l .... m." 2SOrrI. ,.. , lXI Hl, l KHz
~·n 2OHl·S!(I r,!Hl <:~ \) 150 """ ,.. , 1Hz, Oll. 1OOH1
~... 10 H, -ljOO IiIHl <: 'l)In 10 150 llIHl , • ltU. lH', OIl

< Iso-. T.6lXI~
~... SHz«Xl MIt.! , TIIoIII2!i_ ,.. • 1Hz. OIl

CT_1Z5 IOHz-1Z>GHz 'l!JIovI ':IJ ,..,. ,.. , o1Hz. 1Hz Oll- ~-« lXI_~Blatt
er...
~-, 10 1\1-ljOO IlIHt <: ...11150IlIHt ".. , 01111 1Hz. Ut>

"'"" <: &IlW \:I liIXI latt

M IiIllIIoIt ..... ...., 1:1 • • 1... • .,-....

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

IICUI"" '-' 5369.95*
2lJ MHz DUALTRACE
FeaturtScomponenttesting cirwil100liesistoo,eapacilOfS,
diQllalcircuits andeeees-.TVsyl'lC Ii ner~i9h sensitivity-:
l uis-J:Vmoc!e--bullt·mulltJrator-5Xho!lzl)l1tal magOlt,,"

'119.95

_ . n l _
~.•SonpItClmC 1

,....._ ;0"" W" ""',,"1.2 W..
"" I!i ,,",- ~W '" ...... W""' ... . "" ,,,"I
" III W.""''Id,llIo'_,.-.pIotl *,..
"'N''' UOO ..." .. ,....
""·I ... W '...... $22.95
rll-' '''_'''_''' 6.95

.i



" . .. planetary positions
influence or 'modulate' solar

conditions . . . both gravitationally
and electro-magnetically. "

Number 22 on your Fft'dbKk Card

PROPAGATION

MAY
,"' '"'" "" wm '"" ,m ,..,

1 2 3 4 5 6 7
F-P P P P-F F-G G G

8 9 10 11 12 13 14
G-F F F F- G G G G

15 16 17 18 19 20 21
G G-F F F F-P P P

22 23 24 25 26 27 28
F F-G G G G G G

29 30 31
G G

Propagation Forecast

Spring propagation condi tions will slowly turn into summer
propagation conditions on the HF bands during the month of
May. May is a transition month, which means that the excellent
conditions of March and April slump a bit. The rapidly-increasing
Solar Flux as a result of Cycle 22's continuing upswing, however,
will offset this quite a bit .

Expect good DX propagation on all of the HF bands during the
day and into the early evening. Twenty meters should stay open
well after dark, with 15, 12, and 10 meters staying open until at
least the twi light hours. On days when the geomagnetic field is
quiet and solar flux is well over 100, expect 10, 12, and 15 meters
to be really up and open until dane

The first week of the month is expected to have a disturbed
magnetic field with average to poor conditiOns for DX. The sec
ond week will improve with a few good days . The third week looks
like it may be fair to poor , but the last week will be generally good
to excellent.

Four out of five weekends ouqtrtto be good. Have fun!

The editors of 73 are look ing
for another writer tor our Prop
agation column. W1XU , who
has been with 73 since 1984,
will retire soon. II anyone is in
terested in taki ng over the
Propagation column, write to
Larry ledlow, Jr. NA5E, Editor
in Chief, 73 Amateur Radio
Magazine, WGE Center, Pe
terborough, NH 03458 .

so over-ion ized that it can no
longer support reflectiOn or refrac
tion of race waves. Instead, it ab
sorbs them, converting them to
heat or other forms of energy.

The monthly propagation
chart s in this column conta in what
I like to mink of as " general" ef
fects (the band-try-band summary
of conditio ns and the maximum
usable frequency or MUF for the
month), and the " special" effects
(the daily forecast of conditions
based on the earth's magnetic
field whose variations we've been
discussing).

Therefore, to determine where
and how to propagate your rad io
signats around the earth , take
both the general and speci al ef
fects inlO account. First look to
see in general what the MUF is
likely to be between the locations
on earth over which the signal will
travel, and pick the time of the day
and frequency bands accordingly.
Then check the daily forecast ,
which is based on the earth 's
magnetic field .

The daily ch art, th en , tel ls
whether propeqenon will be (F)air,
(G)ood, or (P)oor each day
based on my estimation of the
magnetic field condition of that
day-made two to three months in
advance__

magnetic effects . This supposi
tiOn is the basis of my forecasting
method. I have gathered enough
data over a 1o-veer period to con
vince me that planetary positions
definitely affect the Earth and
the sun.

The magnetic field of the Earth
captures solar particles and con
centrates them-like the iron-Iil
ing-and-magnet analogy- in defi
nite patterns around the Earth .
The Van Allen rad iat ion belts
prove this. The Earth 's magnetic
field is not constant. Its magnetic
f1 UK varies daily, sometimes con
centrati ng more densely at the

poles. Sometimes the field is qui
et. and scmeumes it is it is dis
turbed. even stormy, Under mag
net ic storm conditions, incoming
solar part icles often concentrate
around the earth' s poles, giving
rise to auroras- ion ization of par
ticles by solar energy-near areas
of strongest fields intensity.

Consider also that radio waves
propagate alOng magnetic force
lines. The Earth's magnetic field
will greatly allect them, Thus,
when the field is upset , the propa
gation along north-south lines
(trans-eq uato rial propagation) is
en hanced and the propagation
along the east-west directiOns is
dimini shed . When th e field i s
ve ry d ist u rbed , re su lt i n g in
-mecstcrme." the ionosphere is

speak are far more pronounced
too much so to be merel y the
result of gravitational pull.

the sun's output changes. In other
words, planetary posit ions influ·
ence or " modulate" SOlar condi
tions ... both gravitationally and
electromagnetically.

Very often the electromagnetic
(E·M) effects are likely to be more
powerful and influential than grav
ity. While it 's true that large mass
es " bend" light almost impercep
tibly. the effec ts about which I

Planetary Fields

The theory holds that planets
having molten cores of nickel-iron
h ave e lectrom ag net ic f iel ds,
which act as giant magnets . A
simple compass tells the user that
the Earth has such a field . The
Earth's molten heavy-metal core,
which doesn't rotate as fast as the
lighter crust, produces this field.
Space prob es that have closely
examined other planets in the 50

lar system indicate that some of
these al so have such f ie ld s .
These ueros can act th rough
space on other objects, just as the
field of a bar magnet acts through
space to attract iron filings.

To accept the possibi lity of nu
merous heavy objects with mag
neti c fields whirting in orbit about
the sun is to admit that the sun
may well feet powerful electro-

Jim Gray WIXU
210 Chateau Circle
Payson AZ8554 1

0 1' Sol
Readers may ask, "Why should

earthlings be so concerned about
changes on the sun?" After all ,
earth is located approximately 93
million mi les from the sun. What
kind of influence could a body ex
ert over that distance?

Plenty! Sunl ight, which travels
through space at nearly the speed
of sound, takes only eight minutes
to reach the earth from its point of
origin . Streams of sub-atomic par
ticles bathe the earth daily. The
sorarscnere. analagous to earth's
atmosphere, extends all the way
to earth and beyond.

Not only does the sun's gravita
tional pull affect the earth and
keep it in orbit; its ever-changing
rad iation influences Earth's atmo
sphere. Since the sun is so far
from the Earth and yet affects it in
SO many ways, there may well be
other influences affecting the
earth-and maybe even the sun!

Ptanetary E-M

I believe there are other influ
ences , and so did my predeces
so r John Nelson . John Nelsen
pioneered the use of planetary
predictions, It stands to reason
the solar system is practically a
"cjosec" system except lor occa
sional visitors from space , namely
the come ts. All else is contained
within the sun's gravitat ional pull:
planets , asteroids, dust, moons,
and all of the other bod ies con
tained in th is solar spaceship.
Just as the moon influences earth
tides, the larger planets inf luence
solar tides, and as these change
with the positiOns of the planets ,
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HAMS SHOULD BE SEEN
AS WELL AS HEARD!
TVC-4G 70cm ATV
Downconverter
Now only $99
Delivered UPS surface "
in cont. USA " , _

• See live act ion colo r & sound like broadcast TV
• Many areas have ATV Repeaters (call us or see the

87/88 ARRL Repealer Directory pg. 328 lor your area)

• Most ATVers use home cameras and VCRs to
show the shack, projects , home video tapes,
public service events like parades, races, etc.

• Some repeaters also have weather radar, Space
Shuttle video, BBS, & computer video

It's easy to start watching. 70cm antenna, a TVC-4G
and any TV set tuned to ch2, 3 or 4. Our TVC-4G tunes
the whole 420-450 mHz band & includes GaAsfet
preamp & mixer, AC/12vdc wa ll plug, attractive shielded
4x2.5x7 cabinet. We also have wired & tested boards for
the builder starting at $39. See ARRL Hbk chapter 20.
When you a re ready to try transmitting, we have
transmitte rs, tra nsceivers, antennas, and all your ATV
needs for the 70, 33 & 23cm ba nds.
Hams , Call or Write for ou r full catalog of ATV gear!..(818) 447·4565 m·1 Bam·5:30pm pst. ......p. I~

P.C. ELECTRONICS "Tom (W60RGI
2522 Paxson In Arcadia CA 91006 Maryann (WB6YSS)

HUSTLER &

CUSHCRAFT

ANTENNA SALE

CALL!

HeyLQQK!
Your Friends have been talking!

The Secret's Out!

ORDER TOLL FREE (800)426-2820

CIRCLE 309 ON RUOUl S£IIVlCf C,r,1lO

$729'"

HAMTRONICS, INC.
4033 BROWNSVILLE ROAD

TREVOSE, PA. 19047
(215) 357-1400

Hours M,T,W - 9 - 6 Th·F· 9·8 Sal. - 9·3

• 100 Watts
• Dual UFO
• Gen Coverage Receiver
• Sensational Price

Authorized Sales & Service -- vaesu • Kenwood· leom

NEW!!!

CIRClE II Ofil READER SERVICE C" RD

NOW which do you need to
SUBSCRIRE?

CTM of course!

There is always time for some
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ATV

Mike Stone W800CD
POBox H
Lowden IA 52255

ATV COORDINATION SNARE

This month's column deals wi th
a very serious subject that has
been plagu ing AlVars for many
years: CRM result ing from poor
and irresponsible frequency coor
dinat ion . The l ime is ripe lor
someone from the ATV communi
ty 10 ten it lik e it is. It w ill certainly
be the hot SUbject among Ham
TVers this year at Dayton!

Non-Involvement from Up Top

The problems began a number
o f ye ars ago when the FCC
ceased the requirement of reo
peale r registration by clubs,
groups, or individuals. This deci
sion alone opened the door to
thousands of greedy FM repeater
egomaniacs across the country,
who had to have, own, and control
a working VHF. UHF, or above re
pealer system of their ve ry own ,
regardless of other systems al
ready serving the des ignated
area. Abuse 01frequency ccoro
nalor authority led to pre-approval
of " under-construction" systems,
as well as hundreds of outright de
nials to others. Most FCs are very
conscientious, but it ta k-es just a
few dishonest ones - those who
place the ir own interests above
those of amateur radio-to cause
a lot of misery.

Many hams have se nt com
plaints, accusations. and docu
mented evidence to the ARRL and
the FCC in regard to hundreds of
flagrant violations by vol unteer
FCs. Pleas for help to K1U and
other ARRL Board Members co n
cerning ATV aRM and denials of
freq uency coordination by FCs,
have to date fallen on deal ears.
The League refuses to get in
volved in these mailers in the ap
parent hope that the problems will
go away, yet they give national
publicily and official recognition 10
some frequency coordinators in
each year 's repeater directory ,
and even sponsor a national FC
Newsretter.

Th e League can no longer
dodge the growing and very seri
ous controversy caused by FC
mismanagement and sncrt-etcnt
edness. ARRL direclors are now
beginning to feel the heat and now
discu ss th is dilemma at off icial

Number 23 on your FftdbKk u rd

Ham Television

board meetings. The League re
cently pet itioned the FCC to do
somelhing about it at their leve l.

The FCC, however, has also re
fused to get involved in these dis
putes. Last fall, a southern otnce
of the FCC stated that not only
could "any amateur or group de
clare themselves an Amateur Ra
dio Frequency Coordinator" but
also charge fees for the coordinal
ing administrative work! One
Southern Californ ia amateur is
now sell ing " coordinated frequen
cies"for $250 each!

Is this the future of Amateur Ra
dio on the VHFIUHF bands?

Nationallssuel

Ca llers to th e nationw ide
" Westlink Radio Network" tele
phone numbers (Los Ange les
(213) 462-0008 , Chicago (312)
289-0423, New York (718) 353
2801 , and others) were amazed at
a Roy Neal K6DUE headline story
during the broadcast week of
February 26, which highlighted
the frequency coordinator prob
lems between AI Crites WA9UU
of the MAAC Illinois Repeater
Council, and USATVS member
Henry Ruh KB9FO and his in
band 70 cm ATV repeater project
in Chicago.' The aired story reiet 
ed KB9FO's yeer-tonq battle to
obtain approved frequency coor
dination for the PEACOCK Ama
te u r Rad io Club-sponsored
Chicago ATV repeater on a na
tionally recognized 70 cm UHF TV
operating frequency.

According to the broadcast, AI
Crites WA9UU had not only been
unresponsive to gun's request ,
but had indeed coordinated
dozens of FM repeater links and
systems in the lower 420 MHz
band where ATV repeater outputs
have been agreed to for in-band
ham-TV repeater systems! In Jan
uary, KB9FO hosted a persona l
in -nome visit and ATV aRM
demonstration to the chief engi
neer of the Chicago and Min·
neapoliS/St . Paul FCC field office,
as well as to the ch ief mobile en
forcement o ffic er of Allegan ,
MiChigan . Alter several hours lis
ten ing to the plight of the KB9FO
year-long effort to get proper coor
dinat ion approval. and alter see
ing actual documented corre
spondence files kept by Ruh. the
Chicago FCC engineer stated ,
" Turn the system on! "

Further Investigation

The USATVS learned that the
Il lino is Repeater Counci l re
viewed the case, admitted to prob
lems handling workloads , and
stated they had been without the
help of an unl isted UHF frequency
coordinator for a long time. They
still refused to sanction, however,
the coordination requests for an
in-band ATV Repeater petitioned
for by Henry Ruh. In answer to a
secon d leiter recently sent to Hen
ry Ruh from AI Crites (alter the
broadcast), Ruh remarks, " We
are dismayed at the lack of coop
erat ion for our 420 MHz in-band
frequency requests. Be advised
met. provided we are able to over
come site and freQuency pollution
problems, we will be operating on
in-band frequencies. The nation
ally recognized band plan allows
for ATV repeater operation on fre
quencies specif ically set aside for
this purpose. That you or other
band users do not want to cooper
ate is of no concern to us except to
the point that we would hope that
all band users would be acccmo
dated."

Ruh continues, " Placement 01
repeaters below 443.00 MHz has
obliterated ATV operation for the
ATVers wh o populate 439 .25
MHz. This is nothing less than will
ful interference to existing band
users by your coordination ettorts
and the operation of FM repeat
ers. Feel free to inform other band
users that they will simply have to
move to band areas set aside for
links which do not interfere with
nationally recognized ATV fre
quencies."

Ruh further cited a nearby ATV
repeater under const ruction in
Valparaiso, Ind iana, on 439.250,
and potential interference to the
439 .25 simplex frequency.

The FCC, in an attempt to re
main extricated from the marter.
has also stated that anyone can
declare themselves a frequency
coord inato r and advised the
League that they must inc lude
recognition of these new FCs and
any submitted system list ings in
any future edi tions of the ARRL
Repeater Directory. This can help
take away the abusive power of
present FCs and help to defuse a
potentially harmful situation. On
the other hand , if out of control, it
can lead to the destruction of the
VHF/UHF bands as we know them
today.

Pay & Pia)'!

These problems aren't limited
to the nation 's northern major cit
ies. USATVS member and Sec
tion Manager Vic Leisner W3LGV
reported on February 22 about
some troubles he and the Orlando
ATV Repeater group have had
gelling proper freque ncy coorot
nation from The Florida Repeater
Counci l, Inc . Vic sent a copy of a
leiter dated January 1988 which
announced the formation of 8
elected directors and a counci l of
repeater owner or sponsor repre
sentat ives. In the same letter, the
Florida FC asks outright for dona
tions to meat their rapidly rising
$1,500 per year expenses. The
tone of the strongly worded leiter
leaves the reader with the im
pression that if one does not re
mit a few bucks, their desired svs
tern may not get coordinated or
stay coordinated. I quote from the
lette r, " As we have said in the
past , ten dollars a year is cheap to
insure an ongoing and viable re
peater council that looks after
your interests." The letter i s
s igned by Thomas J . King
WB4ILH, President, Florida Re-
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pester Council. Inc. Further inves
tigation by the USATVS revealed
that one of the candidates running
and being promoted by King for a
position in control of the Florida
Repeater Council is a frie nd of his,
Gordon Williamson AB4CO, who
has a 442.75 MHz FM repeater
output (against the national ARRL
band plan) in Orange City, Flori
da. This frequency was assigned
to the FM repeater output AFTER
initial coordination approval was
awa rded to the Orlando ATV
group . AB 4CO 's system now
wipes out all ATV pictures in cen
tral Florida! King also claims
knowledge of only one ATV sys
tem in Florida. The latest USATVS
ATV/R Database fists nine other
operational systems!

Even more shocking is the FC's
decision to create brand new
FSTV repeater inputs and outputs
inconsistent With others in the
country. We quote from the Flori
da leiter.

"Your letterraqreement is in ref
erence to interference to ATV re
peater ope rations in central Flori
da from AB4Ca (formerly KC4CI)
operating a 70 cm FM voice re
pealer on 442.075 MHz in Orange
City, Florida. The Council has
been in contact with Mr. William-

son concerning this metter. At this
time we are satisfied that AB4CO
is operating his system within ac
cepted amateur and tech nical
standa rds. The Florida Repeater
Council recognizes that there is a
de finite interference problem be
tween FM voice repeaters operat
ing in the 442 MHz band and ATV
repeaters wi lh inputs in the 439
MHz band . The Council recog
nizes that th is prob lem exists pri
marily for two reasons: 1. The oc
cupied bandwidth of AT V (4 .5
MHz) of wh ich 3.5 MHz is above
the 439.250 MHz input frequency
used by most ATV systems in the
United Slates. 2 . The lack of prop
er frequency-use planning that
came with the first ARRL 70 cm
band plan.

" The Council rec og nizes the
fact that there is only one ATV re
pealer pair available in the 70 cm
band . Therefore, we are investi
gating several alternative ATV
ba nd plans. These include:
1. The inversion of ATV repeater
pairs so their inputs are in the up
per 420 MHz area. The impact on
FM voice repeaters would be mini
mal, but they wooid totally allevi
ale the interference currently be
ing felt by ATV sys tems.
2. The creation of two new ATV

repeater channels . One pair
would be 438 .250 MHz in and
428.250 oul, and the other would
be 434 .250 MHz in and 424,250
MHz out.
3. Th e eliminat ion of ATV re
peaters entirely from the 70 em
band There are currently 3 ATV
repealer pairs in the 23 em band
with no overlapping modes 01op
erations."
The Florida Fe ends his leiter in
the closing pa ragraphs with
.. . . .me Council is compelled to
deny your petition ...."

This AR RL-recognized fre
quency coordinator is clearly woe
IUlly unsu ited for his position. He
did not know 01eight other ATV/R
systems operating in his state. He
strongly implied that unless annu
al dues are kept up to date the
coordinated frequency might in
deed be lost or uninsured. He did
not know the correct bandwidth 01
a standard NTSC TV signal. He
did not know the correct ottset of
the riding FM audio sub-carrier.
He did not know that there is more
than one ATV repeater ARRL-ap
proved operating Irequency in the
70cm band . He didn't realize thai
inverting ATV repeater mpuVout
put pairs would worsen mailers
because of intruding and improp-

arty placed FM repeater carriers .
He didn't understand thai the cre
ation 012 new ATV repeater inpuV
output channels at the prescribed
operatin g frequencies would nev
er work since Channel "5 USB
falls in the 432-MHz SSB operat
ing area. Finally, he had the gall to
suggest a God-like. wntten policy
thai violates the FCC's Part 97
Rules and Regu lations by ban·
ning ATV from the 70 em band in
Florida !

Conclusions

If other ATVers are having prob
lems such as these in Chicago
and Florida, USATVS and 73want
to hear about it! They should doc
ument as much material as possi
ble, and write to us about the C RM
or FC situation . We can't promise
favorable results , bul we can
promise to make one hell of a
fight on the ir behalt for a good
cause . See us at Dayton and the
Fr iday and Satu rday night Ra
mada Inn North " ATV Workshop "
sessions,1'JI

IA copy of the broadcast is ava il
able to USATVS members. Send
a blank cassette tape and a retu rn
mailer. Include $ 1 or stamp equiv
alent for postage.
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Frequency Coordina tion in Perspective

Number 24 onyour FeedbKk grd

LOOKING WEST

" For more than three years
Ray Ko walski has cautioned amateurs

to do something about their
coordination machinery. "

Bill Pastemak WA6fTF
2S197RobinAve.
Saugus CA 91350

The FCC decided not long ago
to permit virtually anyone-ham
or not-to set up as a repealer
Irequency coordinator as long as
that ent ity could stew that it had
support from the amateur commu
nity of a given area . The decision,
penned by former Special Ser
vices Chie f Ray Kowalski, used a
la rge number of ambiguous
terms-enough to wipe out two
decades of work by unpaid volun
teers to bring harmony to our VHF
and UHF repeater subbands. Be
fore you go off mullering about
how rotten a move this was, how
ever , please consider this insight
ful discussion by George Waldie
W9JRL, whOse article appeared
in the JanuAry 1988 issue of the
ARRL Repeater Coordinator
Newsletter . He talks about the
events leading 10 lhe decision,
and proposes a plan 10 fix these
ills. His excerpted article appears
below.

Coordinat ion Bedlam??
For more than three years Ray

Kowalski has cautioned amateurs
to do something about their coor
dination machinery-or else. On
the eve 01 his departure from the
FCC, Ray uncovered a part of " or
else" means.

The immediate cause of this
bombshell is a lOng-running dis
pute between two Southern Cali
fornia groups, the 220 Spectrum
Management Assoc iat ion (220
SMA) and the 220 MHz Frequen
cy Coordination Commission (220
MHz FCC), over whO should coor
dinate 1·114 meter repeaters in
their region. Material submilled
by these two groups showed
abou t 520 amateurs supporting
220 SMA and about 215 favoring
220 MHz FCC. In light olthe " sub
stantial" support for each organi
zation, the FCC declared that it
could not rule foror against either.
They will have to find some way of
co-exrsuoc in the same coordina
tion area.

The notion of two competing
groups issuing coordinations in the
same territory boggles the mind. It
is patently unworkable . If the
degree of cooperation and good
will needed to make th is work

existed, these Coordinators would
merge. That the metter has come
to this state argues against that.

The purpose of this discussion
is not to dissect this particu lar is
sue. Hams must ask, " How did we
ever let this get to such a point?"
Amateur radio has had three full
years, since Louisville '85, to fig
ure a way to safeguard against
such problems . Kowalski even
then told us that organiZed groups
of Coordinators could pass on the
qualifications of thei r members
and issue credentials. This same
message was given as recen tly as
last September. Writing to Steve
Mendelsohn WA2DHF about the
then upcoming meeting of North
eastern Coordinators, Ray said:

" During this meeling, the coor
dinators will recognize each other
as valid coordination bodies in the
Northeast. I applaud the ertcrt. be
cause it will provide a valuable
means by which the FCC could
determine the legitimacy of any
particular coordinator, should the
need arise . This is a completely
valid approach, one contemplated
in PR Docket 85-22 , paragraphs
13 and 25. But it does not depend
upon FCC presence for its validi
ty, and I wish to avoid the appear
ance that it does. Amaleur re
peater groups in all parts of the
country may engage in similar, re
gional meetings and be assured
that their resulting certifications of
legitimate repea ler coordinators
will be recognized by the FCC, re
gardless of whether anyone from
the FCC attended the meeting."

So, amateurs have had avail
able to them an approved metroc
01 dealing with coordination prob
lems since April 1986, when the
FCC issued Repo rt & Order on PR
Docket 85-22 . What have we done
about it? Well, Coordinator Con
ferences now cover many areas
east of the Mississippi, and a sub
stantial piece of the Midwest. Am
ateurs, however, need to do much
more.

Ray Kowalski also writes again
in the leiter to WA2DHF,
" As part of the process, I would
urge that some thought be given
10 the procedures for handling
changes in circumstances. Peo
ple involved in repeater coordina
tion today may grow weary of it
tomorrow, key people may relo
cate, a group may be lax in follow
ing standard procedures or may
become controlled by corrupt indi
vid uals. The point is: There shoutd
be a way to modify the actions
your mee ting will take next
week."

The regional Conference
should be prepared to give peer
review to the actions and perfor
mances of its members. It is a logi
cal step to expect the Conference
to provide mediation/arbitration to
conflicts between members. Ap

plying such measures early would
reduce festering wounds that pro
tracted combat produces .

Note that there is nothing here
to suggest that Conferences
should be devices for protecting
members against l eg it imate
grievances of thei r constituents.
No Coordinator shou ld operate
except with the approval of a ma
jority of the hams in its territory.
The Conference shOuld strive to
maintain this standard. No Coor
dinator shOuld ever be allowed to
feel above or beyond the judg
men t and sanctions of its con
stituents and peers.

Back To Califo rn ia

Would this approach solve the
Calilornia problem? I doubt it. Am
ateur radio must use this method
before the problem arises.

This particu lar sort of conflict
imposes a stern duty on Coordina
tors to protect the repeater opera
tors in their area. Returning to
Ray's communication to the Cali
fornia groups:

" The existence of two recog
nized frequency coordinators with
overlapping responsibilities in the
same geographical area creates a
potential for conflicting coordma
lions . .. " If inconsistent coordi
nations lead to mutual interfer
ence between amateur stations in
repeater operation, then the li-

censees of both stations will be
held equally responsible under
Section 97.85(g) of the FCC rules
for resolving that interference. If
interference in such a ci rc um
stance is not resolved, the result
may be violation notices and/or
monetary forfeitures for violation
of sections 97, 78, 97.85(g), and/
or 97.125 of the FCC rules. In
such a circumstance, these viola
tion notices or monetary forfei
tures co uld be directed against
the licensees of the station in re
peater operation as well as
against the licensees of stations
thai originate transmissions that
are repeated .....

The Coordinators feud, and the
penalties land on the operators,
who are the pawns in the game!

The message is clear: the FCC
does not intend to referee our
squabbles . Hams must stop
wringing their hands and crying
that " they" ought to do some
thing. " They" is us. II this prece
dent of having two operali ng Co
ordina tors in one terr itory is
allowed to stand , we will see
" rump" coordinators springing
up wherever there is a trace of
dissatisfaction, resulling in intol
erable confusion.

Coordinating is indeed not a
simple task. It requ ires la rge
scale organization fo r record
keeping, planning, and public re
lations. The right way to end
ineffective or improper coordina
lion practices is to vote out and
replace individuals deemed at
fault , and salvage the basic orga
nization.

The Criteria Proposal

Back in 1985, Corwin Moore
WB8UPM, and Steve Mendel
sohn WA2DHF, wrote a set 01

"Proposed Criteria for Repeater
Coordinating Councils" aimed at
defining coordination bodies that
would meet the necessary tests of
representative, effective, and lair
operations. Steve published the
Cri teria in the Repeater Coordina
tors ' Newsletter and evoked a
bored yawn from the coordination
communi ty. The loudest protests
will flow from thOse same mouths,
however, when they discover a
rump coordinator in their back
yard!

l et's face it-many folks will in
terpret the FCC's latest action as
a license to go into business for
themselves. The FCC's message
is " clean up your own mess, we
don't intend to." If hams lail to,
they and Amateur Radio WIll be
the losers.

Continued on p. 99
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" ... the FCC does not
intend to referee
our squabbles. "

So what do we do? Why not
start with the Conferences? We
can go with what we presentty
have. Prove they can do the job
and they will expand to cover the
country. Each Coordinator will
have to give up a smidgen of its
autonomy, but they should keep
bearing the alternatives in mind.
This proposal at least allows terri
tories with common problems 01
terrain and geography 10 develop
their own methods cttreatment .

Then look at the Criteria (I can
supply a copy for an SASE). The
proposal is excellent, but I pro
pose a few additions.

-Accommodate Coord inators
operating outside Council suuc
teres .

- Acknowledge that Coordinators
are responsible not only 10 their
own constituencies. but also 10
those territories on which their ac
tions impact.

- Each Conference can alter the
Crit eria to ht its own circum
sterces. tcarrive at a statement of
operations for its members. Those
who can show they co nform to
the adopted Criteria , are con
firmed as Coordinators until a
challenge arises .

-Each Coord inator should liIe
with its Conference a definition of
its geographic coverage area .
Where conflicts between Coordi
nation areas are found, the Con
ference should see they are re
solved .

- Each Conference shou ld adopt
methods by which dissidents with
in a Coordinator's territory can
bring their grievances to the Con
ference after all of the Coordina
tor-suppl ied recourses are ex
hausted . This is the time for the
Conference to supply mediation'
arbitration services by persons
from with in or outs ide the Coote r
ence region.

Even lor the ini ti al arrange
ments of the Conference, the dis
tances involved may mandate that
actions be taken by correspon
dence, phone, or letter. Con
ferences need not be high ly

organized bodies . Most of the
funct ions WIlt be procedures in
place to cope with eventualities ,
some 01 which will seldom or nev
er arise. However, the c enter
eoce should be prepared to act
promptly and decisively early in
the development of any dispute,
before i rr eparable damage is
cone.

I feel that if amateur radio above
in time, the Southern Californ ia
situation may well have been re
solved before now. It would have
been forced 10 a solution by the
amateur community at an early
time, with the weight of peer pres
sure to make the solution stick.

We were warned at Dayton
'85 that il coordination became
a problem for the FCC, we would
not like the solut ions they would
adopt. Certainly , the South 
ern California 220 situahon , and
the FCC response 10 it , is not

one I like . It does no good, how
ever, to ra il at the FCC. The
league's wen- meant ettort to
serve repeater users with the Re
peater Directory has put it smack
in the no-win middle of this disas
ter . If we are not to see more
of these problems, we better take
steps to treat such cases in their
infancies. We fail to do so at our
peril.

Epilogue

George Wald ie W9JRl is in
the fortunate posit ion of be
ing away from eithe r coast,
and better placed to view the
coordinate chaos with an un
prejudiced eye . The main pro
blem is whether or not its too
late to implement George 's sen
sible advice . It has been live
months since Kowalski handed
down his dec ision , and the
co nflic ts have grown worse .
In some cases and in so me
places , i t will be dec ided
by a judge. That's all for now
from Ihose of us who wrile the
late shift from l os Angeles ...
de WA61TF FJI
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your first issue. Special TRs-aoG, Commodore 64, Apple, IBM Software Catalog Available!

I
t
I
I Credit C8rd Orde,. (5% added)

I
I
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CABLE TV
Interference filters. Send for further
info or i20 for sa mple. Spectty out 
put channel of cable converter.

d B Electronics . P .O . Box 8644
Pembroke Pines, FL 33084

Hair-Square QRV-DX :\1 onobanders
Woo o x WIth NoT~r and No Amphioc._

CUI noi.e. CUI near ~Ig$. build ox $igs. kill QRM.

10 \l.-Itn 15 \I .-I...S 20 \l t l.-n 30 \l tlt n
$29.95 $39.95 $49.95 $59.95

H">od,i<l. I"an.rn. u.w rronlr. Co.. fffil. h ady 10 Us<

;':.~ Highest DX Gain per Dollar
...·•..............TQ"""'add1~"-'" _ ......... "'~....

1971 NonhOolk Lant A ntt nnas1Vtst
Pnw n, UT &4604 _211H -:::::PUJOl ) 3101.10801

'\~\-"~N~(\~ t,}~-f,,~~~ NO TUNERS!

A\'" .."1', 0 NO RADIALS!
~,~ NO RESISTORS'If.~ Sf~O ~t.t'\\o~ NO COMPROMISE!

~t.~~ "iJC.
"'~ THiEl lXCULENT REVIEWS lUST

DON'T HArrEN If eHANel.
CALL US fOI A flEl CATALOG'_ _ ~O<o" ,_ ,_ " ,_ '_ TJ ' ..

. ' 8IL~~M~~"~I~.1,~Y 4!t'
I: 11-....•• (0.011 6 t ", J I9_681_06iO .
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ABLE - TV SIGNAL ELIMINATOR

GOES 1691 MHz RECEPTION
',~CONVERTER FOR YOUR 137 MHz RECEIVER

PREAMP CONVERTER RECEIVER
1691·LY (N) MMg1691 MMk 1691-137.5 137.5 MHz
1691·LY (N) MMg 1691 MMk 1691·137.5
GAIN: 20dB GAIN: 13dB GAIN: 20dB TYPICAL
BOOM: 6' N.F.: 1.2dB N.F.: 4.8dB MAXIMUM
$86 .50 12VOC @4O rna 12VDC @ 80rna

$250.00 $330.00
Send 66 c (3 stampS) for detailed specs on all VHF & UHF products . Shipping FOB Concord, MA

• PRICES SUBJECT TO CHANGE WITHOUT PRIOR NOTICE

S1 SPECTRUM INTERNATIONAL INC. (6 17) 263·2145

P.O. Box 10845. Concord. MA 01742. USA EJ=~

......,. <I'< •• CJl TV
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EUMINATE A CHANNEL
....... ".... P\... ...-.1_1. ,.,. '_H, vl_I"Il .
_ I. ""","I y~I......~ eot> l. e , ...

or
CLEAR UP A CHANNEL
trw< '" .01 , .........., .. 1nt-.-1'.......".,b>'
I!l.IMl/OOTItCI __ .I~I i . -..1"11 ..... .

..rt,u 'let.... &IIod _ ar........11' .lh c . .... . _10
IS l.atu l • •-.. ......ell _"" .,.....- p'-"
If _ 1. 'let.... 10 .ff_ '. u.uaU , IS NT
••• <'ri••....,. oM c.o¥ICl k._ b,.....- __•.

» ~.

~,--.. AU _I. I ~.....

• '_~,''''' "., Ing
.. 0- y.- -"....,.

•~i'. di"""",,~• .., ~
TOCRIPl ,~e»;O( Cl'I 'O<!'Y (fU"1I TO,

STAI C/1£I1/TS - f/JO'T. fJ
' .0. 60X {J()67

~l ' /NES,FlORlfM 13OlJ*

Packed wilh over 5.000 Qua lity products for test 
ing. repairing. end assembli ng electro nic equip
ment A l Ull select ion of le,1 in$lrumenlS. po wer
pro tee tron equipment. prec ision hand tccte. 1001
kit, . soldering supplies ,and muc h more, Products
are shown in full color with detailed descript ions
and p,icing All prod ucts come wilh a loo'lll sat is
factio n guarantee. SAME-DAY shi pmen t program.

In a hurry to receive your catalog?

Caff (800)·225·5370
In Massac h u setts call (617) -682-2000

Contact East, Inc., Dept. R419
P.O. Box 786, No. Andover, Ma 01845

CIRCLE 334 OPrl READER SfRVICE CARD

Numbe, 25 on you, FeedbKk card

INDEX: May 1988
'0--. 61 .711
'110_ 51
1~ ~.93

m_ e
30_ 1 ,12_. ~

AEA "9.!JO.5lI.73
A(APK-732 ,",5(/,56.13
MSK 12,57,51 ,8$

.0.101 h~... 14,.5
" "'SAT 13.22,28,211.30,31.57.58.76.100

A/otSATIOSCN'I_3 " .'1,13.21 .57.76
........OR 'l.25,'7.'ieO
......,.. 49,73- ""'- ""--" loOlI. 5'5 "
ARRI. ............ !Iook 51.1.
AAAllI._ II

AAAl ~'I" e-ct<><y t ,ea
A"" Sf 101
.... OSoj., 39

"""'"W_~ sc.n ....
h~ 25
..._ :10.31
_ 5l,7'!i
c.. __ ....

e

"
"~

57.56
1• .2$,311,'5 ,(lI;

sa
es

57.1'5

•e.e
rr

"57,51.1'5

"76. '00..
""M
~

•
"..
~

13.39

•
"N
"
~

'2.20.2'.22.JOg.51.58.1'5
11,110

M

»

"25,' 5,57

"ON..,
»

""•
"•13,_

__C<IIo<~.

-y
,rr
_',Sl_K
AS- ' (y' •
AS-23:l

'00'
~-~,

~

SCf!EE...-.u----Yo--,
~ S"""Ie ,
~,-

,~,--,-,1...,,,,_
T_Coo~~"__'

1.. r""
.....".,." ....
'",~~,
,,~

,~

=-,
use
,~~

~

-~..,.,. .y""''''''.'
W, FB , Doug Deld. ..
W3GEY. J... K"'II
weco
W&RU..., _ .....

~,~--.--

"y
ee

22,:lO, 51.63.93,$01,ee

••
""100.10'
Y

e .e
".22.X1.51

y
y

Y.e

"•
Y

e
~

"e
Y
e

1. .......
ea....
y

" ,'1.13-V.a.lf,X1.31 .1'I,".'00

"y..
t 1.ll, 13,ll ,~.X1.57 , 51,1'1

'9,50.58.73,17

32,301..
M

"Y
"12.JOg 57,"

M.e

""' .e

'<Joi .." ..

..... '(), ...9_-,
-~- ,-,----~~

~f60H)._Je--
N58F. c... ..., o.oocan_.
~

~--'lX2C. Dan K. ,...."

ceo
OO'U 'l
Of«UN._a.-.
o.- I+f _
~,

-0I0w_'. F1W1,
m.·tosoC'W'
l"""',Of_d
rse

-~--, 1_

._,..
-~
PK ,23:l

Pl·259

."
~~.-,""'....
p, ,c.c..o~

..---~
~

A_S/Ia<~

"~.Y

51.70.75.100.'0'

•
"•

X1.31.l"',!l6
51.911.10'

•.e

•
"25.'9.50

11 ,76

2-1.28.30.
25.AlI.•

. ,e3....&6.&6

•
~ .

ea.ee
12,14,815

11,12.3 ' .57.51!
n

.2........."5.1&

~Y

'"' 00
ea
ee

za.25.29,r,o
~..
~

"•
y

e

"
n~

~

~

•

Issue #332

--~-eoe-.....-
"'",,~

aX pe,;""",_a
E_ Sc.ntiOC

'"'".
,~

0«,,.-
~. <00<00>101"'"

""Fl'jO<lSC AA-' 2
GJIlUH UoSAT--r.. "' .GO.tIn----__. ......." 12llO

-.._·9
-~
C751 ...

iCOM""-oca I""
'CO'" 1C·751A

lR do'.
~_ .1'Io9o<1ol
~.lIolI"""

1(6lA'. Cnuco T_,-,
KMof'O, .......,. Ao6l-

M
2' .22
~~

~

•
:1'5, ~',5O

24,25,311

"~~
~

a "..
•
"•.e

Co,. , ..
Co . • ...

Coo $ '"

'"'"'e-..... OoooogtI COlOl
~ UK 1'(;.10(1 HI' -..,.....,
D.,.,,,,,

-~,111'"

"',ccrrr
CEP7I.,..,..

"'.ceos
~

73 Amateur Radio • May,1988 67



Factory-less,
jumper-less,
ROM-less programming.

With the new S-COM 5K Repeater
Controller, you'll be able to configure your
repeater remotely using DTMF
commands. Only the 5K oilers this
capability for just $189, wired and tested .

-DTMF Muting
-corurot Receiver Port
- 65 control commands
-Programmable Command Strings
-ooucnerAudio Delay
- Optional Rack Cabinet

- Easy to interface
-Pcute ttrer
- Nonvolatile Memory
-Neecs only 55 mA/12 V
- Adjustable Audio
- CMOS Microprocessor

$599.00

Receive & Transmit AM/FM Radio Faxcimile
View Satell ite Image on Graphic Display
Zoom and Pan Around Image
Print to Epson (IBM) Compatible Printer
Works with Hercules, CGA, EGA Monitors
PlU9 In Board for IBM PC or Compatible

WEATHERFAX---..[pl~

26 W. Boylston St.
W. Boylston, MA 01583
(617) 835·2722

CIRCLE 80 OfIIlfADER SERVICE CARD

S-COM Industries
p.o. Box 8921
Fort Coll ins, CO 80525
(303) 493·8316

CIRCLe •• Oft 1t1A0£1t SEItYICI CARO

NEW FROM GLB
GLB NETLINK 220

HIGH-SPEED DATA TRANSCEIVER

IF YOU OON'T BUY

A MAXCOM @ •••••
GLB ( """",n,co .. pie.,,,,, 'a._~. I... <logo"""',<logO . ,..,.. 0" 0 ' odoO, ....- 10 '''''_ I~

d<.-volopm... '" ,,,. "'0'""'_ ,'''_,,''' pac k'" -el_'
"'....nIo , _ ... SlI<'<"'<'" ....- to! uN ., """",, .....n_1pPK;1'''''''' ' ''' """J ''''m_..c.

c""",*_ ..." """ <lyI:" 10'...... It>e'j , ..." ..ouno1"_'O'~"'",~ 10 " ..........1.. _
'I'WII~__~ U __ .... cl\ornOI " "9<0'~ . fe lOCI,n....._.........."""""".OO at' d_ .._ ....._
cr,sIIl -....- : l~ .... • __

l,~..
A LIFE

OUR

I I
I WILL SEND YOU

SIZE POSTER OF

SHIPPING CLERK !!!

•OVER <000 MAXCOM STATIONS WORLD WIDE
BOX 502, FT. LAUD•• Fl33302 30ei-l!527-e 172

•..ueo.. h I t . gh t . rod t u d, _u k .nd h o ..... d b , 11"" 0. Ehc tronlc., I..".
THe BOTTOM LINel "MAxcaM WORKS"

""'._-
........... - $ -«;
Uot _ I 798 «;

lJov<oI \""
"" "'OK

Sol...."'n'~'_ .me ....
Spur""" OUlPli! IlO oil>< "'''
,..- . 2 V[)C
0p00.."'11_......"'9"'

-JO",'IlO __ C

--~R$1J1c<o._ oeM
Do *=.. '2 · .11 · . .......... \ ......

-~.
DAYTON

800'" 31.

sP£C"/C l nOHS
~..ooe 0 'OlOOo-l
0 ... ........ _,,,,,,,.. "'"

", Il l , ... N" l l
MOO_ 'So<
Sy,.o .._ TTL '" RS<JlC
F,_. no .. 22' '''''
R. __" JO K'"
• .....K

.... RK

- ........ ~ * ...
f_l_

HA,,'''Uc.:.n-..... _
0 ...·"._... _""""
llo9'o'""""""" AI C
I H""'", ,.~", ,,"'" _
""1'-__"._ceo
0-0.",,*_ oocMIOO.
PH OCO. ........ lEDS
PIt< I"'"",,",
r' _
Coo. : _ IMCl ........

~-., -_ ...... '~.cc_-_....-_......_----.._.__.._ ---- <_.... ..._._-

CIRCU 11 ON READER SERVICE CARO
CIRCLE 101 Oft RUDEll S ERYICE CARD

68 73 Am8teur Radio - May, 1988



Number 26 on your Feedback c. rd

ARTER'N'BUY

BUSINESS OPPORTUNITY : Prof
itable communications business, CBI
HAM sales and serv ices , 23 years.
hlQh return, large and laithful foIklw.
ing, Long Island NY. Owner retiring
516-423-3614. BNB705

QUAU TY QSL CARDS and rubber
stamps. Send 39c poslage or SASE lor
samples. New stock designs or custom
cards from your black ink artWOrk. San
cIotlar Press, P.O. eo. 30726. Santa
BarbaraCA9313O. BNB706

WANTED: Regency HX2200 Scanner,
new or used, Call collect alter 5 PM,
302-654-6607. BNB726

ROSS 55S5 NEW OPENED BOX SPE·
CIALS: Kenwood TR-84oo S389.90,
T5-180S $679.90, RC-l 0 $169.90, TS
140 $764.90 TM-2530A $379.90, TR
851A $604.90, AEA PK-64 $109,90,
ICO M IC-3BA $ 349 .90 , IC-471 A
$709,90, IC-471 H $909.90, IC-781A
$5900, 04AT $349.90, IC-27A $339.90,
Yaesu FT-2700RH 5459.90, Hustler 6
BTY $119,90. All L.T.O. Send $2 for
Pricelistlist ing over 8772 ham-retated
items in stock for immediate shipment
(free upon request with your order)
Mention ad. Prices cash, f ,O,B. Pre
ston, We close at 2:00 Saturdays and
Mondays. Ross Distributing Co., P.O.
Bo. 234 , 78 scum State , Preston
10 83263. 208-852-0830. BNB709

or write, 501 Mystic v eney Pkwy., Med
lord MA 02155, BNB700

HAM RADIO SOFTWARE lor IBMs
and compatibles. " HAM-LOG" logs
your OSO's, sorts and searches by
call. date, erc., and prints your OSL
card ma iling labels . $10. " HAM
CODE" sends you random code, or
type in setters from the keyboard You
select the speed and tone. $10. " HAM
AWARD" tracks your progress loward
DXCC, WAS. WAC, and COUNTRY
HUNTERS award s . S10 . " HAM·
CLOCK" displays a full color world
map and gives you the time if! major
cit ies, ShoWs me edge of night and the
time in all l ime zones. Color monitor
required. 510 . OUEST ELECTRON
ICS, 938 BANNOCK, DENVER CO
80204.303-623-7700. BNB704
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No discounlS or commissions are available , Copy must be received in
PelerbOfOuQh by the l ilth of tha second month precedIng the cover date.
Make checks payable to 73 Magazine and send 10: Suzanne Des Rochers
8IIrter 'N' Buy, 73 M89Uine, WGE Center, Peterborough NH 03458.

Barter~ ' Buy advertising m~st pertain to~ radiO ProdU: or servces. '
C lndlvldu. l (noncommerclal) • • • •• • • •• ••• • • • 25' per word I
C Commerci.1 • 60' per word
Prepayment required , Count Oflly the words in the text, Your address ;s I
free, 73 cannol verify adVertising claims and cannot be held responsible
tor claims macle by the adVertiser. Liability will be limited to making any I
necessary corrections in the nell! available issue. Please print clearly or
type (double-spaced). I
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" HAML OG" COMPUTER PR O·
GRAMS 17 modules. Full teatures.
Aut~. 7-band WAS/OXXec. Ap
ple 519.95. IBM, Kaypro, Tandy. e-128
$24.95. KA1AWH, PB 2015, Peabody
MAOl960. BNB666

SOLDERING STATION . nd TOOLS
European and American. Free cata
log . Robert W. Mink lmpcrt-Export.
ecx 6437S, Fair Haven NJ 07704,
201-758-8388, BNB682

WANTED: Military reccs and related
equipment Circa WWIl . Collections or
single ilems. KA1GON, 617-396-9354

K1BV OX AWARDS DIRECTORY .
Complele rules lor over 830 cer nti
cates, 99 countries. 200 pages. $14.60
Postpaid . Ted Melinosky , 525 Fosler
51.•South WindsorCT 06074-2936.

BNB672

CHASSIS AND CABINET KITS SASE;
K3IWK, 5120 Harmony Grove Road,
Dover PA 17315. BNB69B

CALL SIGN BADGES: Custom license
plate holders. Personal, distinctive.
Club discounts, SASE. WB3GND, eo.
750, Clinton MD 20735. 301-248-7302.

BNB699

" Q S L . a m per • • nd RUBBER
STAMPS · TOP QUALITYI State s.
World Maps, USA. Key, Shu"le, Globe
OSLs. Report Form Rubber Stamps.
More! Samples 51. (Refundable With
Order). Ebbert Graphics 0-7, eo. 70,
Westerville OH 43081" BNB675

ROSS $$SS USED M.y SPECIALS:
Ken WOOd T S-4 30 SIW 3 , FL TRS
5749.90, SP·430 $42 .50, TM -41 1A
$299,90 , TS-700A $309.90, v eesu
YO-90 1 $379,90. FC-901 $169.90,
FR-l01SIW,6M,2M,FM,CW $349.90 ,
FT-ONE W/3 ,CW,FL ,AM $1295.90
SWAN l02BX $459.90. Phol'l8 0 ' send
SASE lOr USED ITEMS LIST. Over
8.717 NEW ham items in stock , MEN
TION AD. Prices cash, F.O.B. Presion .
We close at 2:00 Saturdays and M0n
days. ROSS DISTRIBUTING COMPA
NY. 78 Soulh Stale . Preston 10 832'63
206-852~ P.O. eo. 234 BN6654

SUPERFAST MORSE CO DE SUo
PEREASY SUbliminal cassette. 510.
LEARN MORSE coca IN 1 HOUR.
Amazing new sopereasv technique .
$10. Both 517_Moneyback guarantee .
Free catalog: SASE. Bahr, Dept 73-3.
2549 Temple, Palmbay FL 32905.

BNB624

START YOURDA '( ON THE " CLASS
ROOM NET" . Join WB2JKJ and the
crew at the core 01 the Big Apple daily
on 7,238 MHz at 7 AM eastern lime. Or
21.395 later in the day. Regular check
ins now earn an attendance award ,
II you can't make it to class send us
a card , We will tell you about the most
ellcit lf19 use 01 ham radio in education
loday. plus you will become eligible
lor our world lamous " OSL 01 the
Week Award " _ Don't delay , gel oul
YOU' callbook and write WB2JKJ loday.

BNB621

HOMEBREW PROJECTS LIST , SASE
WB2EUF, Box 708, East, Hampton
NY 11 937. BN8626

R-390A RE CEIVER PARTS: Inlo
SASE_ CPRC-26 mil itary Manpack
RadiO, 6 meter FM. with antenna, crys
tal. handset : $22.50. 542.50Ipair,
597 .50/s i• . M i l itary-spec TS-352
VoltOhmiMuttimeter. leads, manual:
$12.SO. $4 ,SOIpiecB shipping , $9 maxi
mum. Baytronics, Box 591, Sandusky
OH 44870. BNB649

DEAD BA TTERV1?? NiCdsl lnsertsl
Packs. Pager (1.3V150) $3.75. Re
placement battery inserts: ICOM BP2
$17.95, BP3 $1 6.95, BP5 $23.95, BP7
$30.95, BPB $30.95, Kenwood: PB24
$19.95, PB25125H126 $24.95, Azden :
300 $19 .95, Tempo: Sl(270mAh)
$21.95, S1,2.4,5.15145OmAh $22.95,
'ree-rec: 2991 $24.95. E.act replace
ment packs: Yaesu FNB2 $23.95, San
tee : 142 $21.95 , Motoro la Rapid
charge: HT220 Slim (15V225) $31.95,
HT220 Omn; (15V450) $37.95. Many
others, GE. RCA, Jottnson, etc . SASE
tor qeotes. In PA add 6% _Add 52 S&Ht
order . CUNARD ASSOCIATES. Dept.
7, R.O,6 eo. 104, Bedlord PA 15522.

BNB628

AMATEUR RADIO STAMPS lor cd
lectors Israel $5. Lu.embourg $l .SO.
$end SASE lor complete list to Phil
Sager WB4FOT , 126 Whiling Lane,
West HartlordCT06119. BN6651

525. 625, or GE 5813B. RADIO, 2053
Mohave Dr., Dayton OH 45431.

BNB589

MARCO: Medical Amateur RadiO
Council, operates daily and Sunday
nels . Medica lly or iented amateurs
(physicians, dent ists. veterinarians,
nurses. therapisls, etc.) inlliled to join.
For .nrormano n, write MARCO, eo.
73's. Acme, PA 15610. BN6612

QSLs TO ORDER. Variely of styles,
colors , card stcce . W4BPO aSLs, PO
Orawer OX, Cordova SC 29039

BNB260

LEARN CODE on your IBM -PC (or
compatible) or Comrnodole C64It28.
GOOE-PRO lakes you trom no knowf.
edge to profie1ent copy, $10 plus $2
S&H. Specify computer and IBM disk
size. TRIOTECHNQLOOY. Dept 861.
PO Bo. 402, Palm Bay FL 32906.

BNB490

POST CARD QSL KIT Converts pest
cards, photos to aSLs! Stamp brings
cirClJtar K-K Labels, PO Boll 412. Troy
NY t 2181.Q412 . BNB498

COMMODORE REPAIRS We are the
largest Authorized ServiCe cemer in
the counlry and we repair your com
modore computer within days, (Our
prices are low; egoC64-$39.95 com
plele) , .COMMODORE CHIPS. Au
thorized Distributor, Factory Fresh.
165 1016526-$9 .95 , 16581 ·$12 .85,
16567-$14 .75,18701-$7.25 , PLAt
82S100-$12.95, 901 ROMS - 510,95,
Amiga chips, and many others. ASk
about quantity discount. (WE SHIP
WOHLDWIDE) ... " THE COMMO·
DORE DIAGNOSTICIAN", an invalu
able double sided iarmeareo guide for
ti.ing your C641 1541 drive , It diag
nOSBS 72 variables and tells you what
chips a re faulty. 56.95 plus $1 ship
ping .. VISA/MC " . Kasara
Microsystems , tnc., 38 Murray Hill
Drive, Spring Valley NY 10977, Call
Toll Free 1-800-248-2983 (Nationwide)
or 914-356-3131. BNB529

WR ITTEN EXAMS SUPEREASY ,
Memory pOris from psychologisVengi
neer cu t slL.Jyllme 50%. NovIce, Tach,
Gen: 55 each. AdVanced, E.tra: $10
each . Moneyback guarantee. Bahr,
Dept. 73-3, 2549 Temple, Palmbay
FL32905. BNB531

WAN TED: Leteveue PrivaCom ac.

5 8-220 OWNERSI- Enhanc:e perfor·
mance-add new features . 11 step-by
step mods which include: tuned-mput
6- and tso-merer operallon , heavy
duly power supply mods, full aSK cc
eratiOn. soIid-slaU, bias control , and
many more Source 01 parts included.
One time 50% rebate for new mods
sub,mned and two tree updates . 10
pages cnecn into on the 3-SOOZ.Order
today-$10 per copy plus $1 postage.
SASE tor into. Bob Kozlarek WA2SOO,
69 MemOrial Place , Elmwood Park
NJ07407. BNB581

THE DX 'ERS MAGAZINE Up-Io-date,
informative. intereSllnoQ. Compi led and
edited by Gus Browning W4BPO, OX·
ec Honor Roll Cer1ll1cale 2-4. Send
lor free sample and subscriplion intot·
mal ion loday. PO Ora_r OX, Cordova
SC 29039. BNB261



INTEGRATED CIRCUITS DATA
BOOKS lor sale. Business size SASE.
seven page nsi. C. Frazier . Boll 9n,
Windefmere FL 32786 . BNB736

WILSON MARK IV 2 METER HAND
HELD. Lots of extras. KA3W, 12518
Montellano Terrace, San Diego CA
92130. 61 9-481·9028. BNB735

HAVE THAT OLD HEATH radio gear
reconditioned. aligned. cal ibrated .
SASE for quote . RTO Electronics,
4166 Mapl e st.. Berrien Springs
M1491 0J. BNB737

TEACHERS AND STUDENTS inter
ested in talking to other teacher's ancl
students via ham radio. please contact
Karen KB6DDO at PO Boll 925, Frazier
Park CA 93225. BNB738

80. 5BO,
BNB734

WANTED: 01'.4 -34 , DM-35 , DM-36,
and/or a DM-37 Dynamotor PIO Radio
Set SCR-508. 528, and a PE·157 Pow
er Supply for SCR-511IBC-745, will
pay top market price , CONTACT Wm.
A. Stokesbury . 305 W. 142nd St .,
Ocean City MO21842. BNB739

YOUR CALLSIGN ON A H)·OZ. CE
RAMIC MUG with lhe ARRL logo. 11

55.95, 2/510 ,95 (d ifferent eene al
lowed). Send check to: CSCUPS.
Dep t. C. POB 17062, Raleigh NC
27619, NC residents add 5% tax. 5
weeks delivery. Sand Iorclub specials .

BNB740

t if ic Equipment, RD . 1,
Wrightsville PA 17368 .

LABORATORY Equipment, Electronic
Test Equipment, Components, Unusu
al items. Industrial and Government
Surplus and pr iced Cheap! Send
50 cents lor catalog 10 : lehman Seien-

PROFESSIONAL QUALITY DTMF
DECODER AND SELECT CALL SYS
TEM by Vince Yakamavich A,A,4MY,
$&9 Feb OST Magazine for details.
Btank board '152·PCBonly 51 7.95. Kil
01Parts including board, t152-KIT only
$69.95. Assembled and tested board
' 152-ASY only $99,95. Add $2,SO per
order SlH. A&A Engineering. 2521 W.
LaPalma. Unit K. Anaheim CA 92801.
714·952-2114, BNB732

MACKET: packet program lor the Mac
intOSh, $39.95. Write lor oetens. S.
Fine Software , P.O. Box 6037, State
College PA 16801 . BNB733

WANTED: Apple II and mother board,
complete, in good condition . G.C .
Chandler, 104 Shel1owford Way, Sene
ca SC 29678. BNB731

YEASU FT107M 1BOW XCVR original
carton, never used. Best oller. T.
SChrader, 7805 Lakelancl Valley Dr.,
Springfteld VA 22153. 703-455-3806.

BNB730

WANTED: Input amplifier plug-ins for
Tektronix 561 or 564 oscilloscopes,
Mike Saunders , 209-4n-6428.

BNB729

Dep't A, Blaine, Washington 98230.
BNB728

DIGITAL AUTOMATIC DISPLAYS All
radios .GRANO SYSTEMS, POB 3377,

WANTED: Gadget category WWII sur
plus, SUCh as gyros, sights. mechani
cal computers Also old catalogs of sur
plu s deale rs 1945 thru 1965, and
manuals lor above type of equipment.
For historical preservat ion and reo
search, not lor resale or prctrt. Price,
condition , first tetter to: Dave l eising,
211 NOr1h Grove Street, Lowell MI
49331. BNB727.

PACKET RADIO AMATEUR .
Announcing a new heavy duty C--64
Commodo re replacemen t power
supply especia lly lor the PACKET
RADIO AMATEUR. The new higher
amperage o utput will NOW all ow
for ze-nccr continuous "Packe t"
operation WIthout voltage change or
failure which the exist ing unit can
succumb to. This heavy duty power
supply also has a heavier heat sink
and is an exact physical replacement
lor the or ig inal unit . Over 52% 01
the Commodore 64 failures can be di
rectly related to the original power sup
ply . 527 .95 plus $3 UPS shipping
Kasara Microsystems, Inc., 38 Murray
Hill Drive. Spring Valley NY l OOn .
1-800-24B·2983 (Nationwide) or (914)
356-313 1. BNB725

min utes of copy at 10 wpm and hie
ut ilit ies supplied at no add il ionai
charge. 512 , 52 sampersandh, Tax
7%, Dallas area 8%; RAMTRONICS.
1809 Chamberlain Or.• Carrollton TX
75007. BNB724

MAJOR BRAND HAM EOUIPMENT
Buttern ut. Hustler. larsen. MFJ. MOo
bIle-Mark and much more. For infor
mation call Key Commu nicat ions
ETC. Inc.• Berwyn Il31 2-795-131 4.

BNB717

WANTED:Drake R74 Receiver. Tony
Ficarra, 144 Gladstone Ave., Wollon
gong. NSW AUSTRALIA 2500.

BNB722

19BB NORTH AMERICAN 6 METER
REPEATER DIRECTORY and 50 MHz
SS8IBeacon Directory now available,
415.00 for both - Postal Money Orders
preferred, Harry School KA3B. 1606
South Newkirk Street, Philadelphia
PA 19145. BNB721

MORSE CODE GENERATOR lor PC!
AT or compeubre clones . All speeds
Irom 1 to 35wpm, 7lones. Data lor 720

NEW ANTENNA DESIGN design ce
livers 30dB gain overa dipole on 80-10
MeIers. Complete plans ; $5. Postpaid,
Brochure: $1. KR2F, A. cnrete. P.O.
Box 69.Queens Village STN.•Jamaica
NY 11428. BNB713

WANT DRAKE VFO RV·75. Meyer
Minchen. AG5G. 1753 NOr1h Blvd .•
Houston TX 77098, 713·622·6161
(24 hrs) BNB71 5

WANTED : Sony 330K (wi th tape
recorder). 320K(wilhout tape recorder)
and Sony CRFl receivers. Please call
Malhew Woll at 713-871 -9000.

BNB710

= ....-
Style W Style X

W2NSD/1

----_.._-
Style Y

o
Reverse

I
I
I_-~:.C'-,,---_-
1- · - - -- -----

Zip __

_ Ca ll

_ Exp. Oa l l" _ _

Statl"

C VIS A

QSLCards
O W O X O Y
0 100 @ $8.97
0 250 @ $19.97
0 500 @ 539.97

Po~tagl" a n d Ilandling S 1.00

O M C

Sty le:
Quantity :

Please print!

[1 ,\ 1i

Card ,, _

Address _

Ci ty __

Numc _

- - - I

1

1

1

1

1

1

1

1

1

1

C Chec k l l\-lO I
1

1
L ~'I your<Jrd<r la lJM,~,in<, WCE C<n'::'~<rboroo&h NH o:u;e Alln: Uncle W' rn<' -.J

r - - 
1

1
1
1

1
1------'---------''------
1

1

1

1

1

1

1

Now you can get the highest qua lity QSL cards w ithout
spending a fortu ne! We put these ca rds on our p ress as filler
between jobs; it gives the p ressmen something to do and lets
us print QSLs for you at an absurd ly low price .

Not that w e skimp: All three sty les are produced in two
colors (blue globe or satellite with black type ]. At these
prices, you can sta rt the new year out right by QSLing all
those disappointed hams who 've been waiti ng for your ca rd.
Tell 'e m the ca rd was printed by Wayn e!

Pe,mission gr.nled 10 photocopy
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Zip

VHF
A •

ANTENNA
D .-

S
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J
n••
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56.95
56.95
56.95
56.95

54.95
55.95
57.95
56.95
59.95
58.95

515.95
55.95

o ChecklMO

Stale

_ Call

,

--
_.~-

••
I

.un. 1A_00l Of

HAl RADIO
CIRCUITS

o VISA

Postage and Han dl ing 51 ,00

55.00
Postage and lIandling 51 .00 Total Enclosed

Postage and Hand ling 51.00

Fer FIRST Cl.ASS M ,-\II. add an additional s.sor.... prompt:n-drih...., .

D MC

rom the

O A E

T he uVIa~ir of

<Ham "Rad io

Please p rinl!

Na me _

Giant OX Map 01the World

Address _

City _

Classics

r------
Books

I The M a gic of Ham Radio
The Contest Cookbook

I 99 Test Equ ipment Projects
The Propa gation Wizard's Han dbook
The Pract ica l Handbook of Amateur Ra d io FM Repeaters
Master Handbook of Ham Radio Circui ts
Soft ware for Amateur Rad io
VH F Antenna Handbook

-The Propagation Wizard 's Handbook, John Nelson. formerly Senior Pr"ra~ali"" Anal yst I'm
RCA. ~hare" his no val and rehable propagation pred ict ion tech niques . Easy reading and informative.

-The Pract ical HandbgQ'-QY rT\iIrtejM ~UIlJA. ilJpealers . by Bill Pasle mol
WA6ITF. With Mile Morn s \uU1IchU Iftvia.<lIU4i"""-· 10 US(', dcsi~n, and build a
ham radio repeater. A bargain at S9.9S.

-Master Handbook of Ham Radio Circuits.by the F.tIitorsof 73 Mul(d:int'. A rM:hrollt:t:tiunor
nKITe than 100 pract ica l, uniqae . tesled circuits created by hams for ham,_ A mere S8 _ ~S !

-Software for Amaleu lJlevtlSUlvJ~l<j;wcr~~~'Ww~a,ure trov e u( practical . usefu l
compute r programs and applicaV llJtfu'U I"v••VU"'leur rad iu e nthUSiast. A ...ealt h
o f inl'ormation for S 15.95 .

-VHF Antenna Handbook, edited by AIe~ Barv jcks W84RVH , a ]] Publication If you've been
bitten by the ham bug, you'll want to whip together toc..: amenru\ for most of the VHF banth_ Fun Sluff for

only S5.95!

-The Magic of Ham Radio. by Jerold 5wan~ W8HXR. begin~ .... ith abrief histOI) or amateur radio
and Je rry's involvement in it. Part 2 details many of ham r.odio·s heroic moment~ _ H amdom'~ clo,e tie, wil h
the comme nt of Antarctica a re tbe ,ubjel·t of Par1 3. In Par14the ' lrange and hum"n MJ' ,ide, ..fham life get
their due . And what ofthe future? Par1 5 peers inttltl>c crys tal hitll. Only S4_~5 ,

-The Contest Cookbook.by Bill Zachary NtJOP. O ne o f ham rad io ' , ...inninge,! contes te rs lets you
rn tin the tips and tochniques 01' the Big O uns. VIMJ' 1I lea rn which duping rretbod 10 II'>C. lind OUI what
equipment you'll need. and diSC010er the ,,«ret o f btulding a pileup. locludi-s separate chap:ers on DX and
OOmeSlK: coerests. S5.95 whIle they Ia'-I:~

-99 Test Equipment Projects: You can build virtually all the test eqllipment you'll ever need with
Ihis book. It' s cbock-I'ull o f projects for meters. calibrators. counters. signal generators, pu ...cr Mlpplies, and
more!

I

I

I
I Card# _ _ ---- Exp.Date I

Mall your orde r t o 73 Magaz ine, WGE Center, Peterborough NH 03458, Attn : Uncle Wayne.L ~

PermiSSIOn Granted to Photocopy

I

I

I

I
I Code Tapes

Genesis
I T he Stic kler

Back Breaker
I Courageous

I

I

I

I

I

I

I

I

I

5 wpm-This is the beginning tape. lak
ing you through the 26 letters, 10 num
be rs and necessary punctuation , com
plete with pract ice every step of the
way . The ease of learning gives confi
dence even to the faint of hea rt.

"Co u r ageou s"
20+ wpm -Congrat ulat ion s! Okay , the
challenge of code is what' s gotte n you
this far, so don 't quit now. Go for the
Ext ra class license . We send the code
faster tha n 20 per. It 's like wearing lead
weights o n your feet when you run;
you ' ll wonder w hy the examine r is
sending so slowly!

13 + wpm - Code groups again, at a
brisk 13 + wpm so you'll be reall y at
ease w hen you sit down if) front of a
s teely-eyed volunt eer exa miner w ho
starts send ing you plain language at only
13 per. You 'll need this extra margin to
overcome the sheer pa nic universal in
most test situa tions. You 've come this
far, so don' t get code shy now!

We 've had so many phone calls from
people wa n ting our fa mous 73 code
tapes that we 've decided to bring them
back!

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

Code Tapes

Yes . places you' ve ne ver even
heard of! Nearly 400 OX countries
glea ned from the Awards Lists of
dozen s of IARU members-more
cou nt ries than a ny other map ava il
able anywhere! ARRL's DXCC map
d oesn 't even come close!

73 Magazine offe rs readers o u r gi
ant DX Map of the World for the
absurd ly low price of only $5.00.

Order now....

6 + wpm -This is the practice tape for
those who survived the 5 wpm tape , and
it's also the tape for the Novice and
Technician licenses. It is comprised of
one solid hour of code. Characters a re
sent at 13 wpm and spaced at 5 wpm.
Code groups are entirely random char
acters sent in groups of five-defin itely
not memorizable!

"I he St ickler"

The World
Is vcurs $5 00
For Only •



MODEL
SG-looF
.."..

Ml.....cl

SYNTHESIZED
SIGNAL GENERATOR

",...DE IN
USA

• Covers 100 MHz to 199.999 MHl in 1 kHl steps wit h
lhumbwheel di.l • Accuracy . 1_ 1 part per 10 mil·
llon.t . llirequencies ' Inlem.l FM adjustable I,om
o to 100 kHl al a 1 kHz rste ' External FM Input ec
upts t~Of ¥Oice • Spur. and noise at leat eo de
below eatl'le< • Outpulllliustable lrom s.5OD mV at
50 Otvns . Oper.les on 12 Vdc . Ya~. A~a;1able

101 ~.t. M1iV9ry • ~29'0i5 delr.ered • Ad<klon
• ....... ....I l~ to •• tfltld "ell range. add inl~

nile ,_ohlUon. AM. and. precision 120 d8 allen...
IOf . c.ll 01 ..lite IOf detailS ' F'tIone in your order as
la" COD shipment.

196-23 Jam.ica ...ve., aem•. NV 11423
P'nclne 1116) 468-272O Mon.-Thurs

VANGUARD LABS

INTRODUCING W2DRZ
VHF/UHF MOOULES. NOW AVAI~Bl..E

A~ STAGE SEQUENCER
INTRODUCTORY PRICE P4 PREPAID
DeALER INQUIFUESINVITED
ICOM. AE.A. lARSEN. \IAN GORDEN,
V18RQPLEX. HYE·VIKING. FALCON (;()MI,! .
LEADING EDGE.ARAt. PU8UCATlONS.
KAGlO. KAMTFIONICS. PAOWRlTER.
ELEI'tWiTDlSI<S. llE llCO. TJlIONYX

CIRCLE 298 ON READER SERVICE CARD

"'-""" .... /-<I ... • __ -. f

PH. (716)664-6345

IICOMIVISA

915 North Main Street
Jamestown, New York 1470;;;1=

ATV CONVERTERS· HF LINEAR AMPLIFIERS

VHF
CO MM UN ICATION S
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ORV- $49.95
~O.10 51 fl loolS

MuUib;md QRV Dipole/V/Sloper. ... •
Ready 10 Use FuU Legal Power
Fasle$l~U Tough No Louy Tt:lJ'I
Coax Feed Aexible Low Noise
2SOO V lnsul Kink ·proor Never Comxles
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• • NEW * *

" I learned all of my code and theory while
driving to and from work, it wa s easy."

It you don't llave t....." 10 rNli bOOkS & lake noelS at
home 101 lilt II\tlOly ewns 01 spend hOIJrs CCIP.,.no COde
practICe you un un them by snpIy listmng at your
lersufe YOII wilIle¥n nol only llle e>act (jUISllOltS IIId
illS""" on your lest but tile IIeIaiIM IlleaIy beflllld UCh
one_ YOII • • ll101oughly under5land wllal you are tl8Ing
aSked and why the answer 's CIlITIIICI

Ne.... Now;e. N.... Technoci.an/GenerII. Advancell. h I"
TheOf'l couru, on , udio CUltltu. $19,9S ...

Learn COde non stop ail the way from scralch l~ rough

Novice to E ~tra class speed (0 10 23 words per minutel
w,th one course Code is !earn.d al a high rale wilh wIde
spa.c'flg bII.een char,lClers A complelely Structured
CO\lr5e wfIlC/I w~l lake you in easy stepS to your llcenle
class speed Sunpty listen at your IIlSl/l"I

CId.~ ..... UU'lttl _$19,95
VEC type t*~II • ht.. b .. IIpI Cgo 17_'S ..

SIl'PDM19 3 00 pel" tneorv 01 COde eeese h am lapes
$1 .00 Chee ' 1040 . Visa or MC cesses Shlj)Plld s.ame
oay receMlod

AM ATEUR RAOIO SC HOOL KB6MT
Jerry ZiIlak K!l6IolT (7 yealS instructing sludenls)
2350 Rosalia Drive. Dopt B. FUllerton. CA 92635

(714) 990·8442

HI·PERFORMANCE DIPOLES

"'''"".."""
VHF Me
AAB 'l"Clled
VHFIHFk~ '

As$emCled

CIRCLE lt71 ON READER SIERVICE CARD

CIRCLE 99 ON READER S UlVICE CARD

COMMODORE OWNERS!!
12 Volt C64. Vic20 mobile/portable power
supplies. Take your computer on Field
Day. vacauco .Anywhere '

12 Vpwr supply $42.95
1 ~11 2 VoII mod 4995

Add $6 POSlag111lharldling

PACKET RADIO !I
C64 packet modem kits!
Includes Digicom-64. Public Domain TNC
emutator disk and all parts to build packet
modem ,

~
IF YOU BUY, SELL OR COLLECT

OLO RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
Antique Radio 's Largest-Circulation

Monthly Magazine
ArtiCles - Classif ieds· Ads lor Parts & Services

Also; Early TV. Ham Equip~ B ooks .
Telegraph. 40's & SO's Rad io s & mor• •••

Free 2O-word ad each mom/!. Don 'r miss our!
Semple- Free. 6-Month Trial· $1 0.

1-Year ; $18 ($24 by 1st Class). Foreign· Write.

A.R.C., P.O. Box 2-E3, Carlisle, MA 01741

DEVC OM
336 Joya Loop

Los Alamo• • NM 87544
(505) 672-9742

WB5AOX Jim Devenport

III III........, ..... 0 ........0 Io1o nUl'IElll 21. _..rr

r.:Y:!'llCommunication
~ConceptsInc.

E.H.YOST & CO.
EVEREn H. YOST KB9l1

7344 TETIVARD
SAUK CIT'( WI S3583

ASK FOR fREE CATALOG

608 643·3194
CIRCU: 1 12 ON READER SERVICE CARD

MAO Electronics Company
PO BOX 6871 . ALEXANDRIA VA 22306

CHUCK 703-360 ~S 14S WARY
YICROPROCESSOR, DIGITAL. &: UNUR IC'S

F.1.S7 AND COURTEOUS SERVICE

MAIL ORDER SPECIALS
FRANKUN ACE 1000/1 200 KEYBOARDS us
ACECALC OR DATAPERFEtT SOn'lfARE no

80 COWYN CARDS t 40
7.37 IlIHI. TURBO KIT FOR IBN PC'S sso

HARDWARE RESli KIT FOR IBY PC/Xl ue
27258-20 t s 68764 t 6 80287 u oe
SSI-201 &: SSI -202 DTWF CHIPS ' 7

NO MINIMUMORDER. UMITED QUANTITY

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CALL US FOR FREE CATALOG

Nickel·Cadmium,Alkaline. Lithium, Etc.
INDUSTRIAL QUALITV

BATTERIES

CIRCLE 320 ON READER SE RVICE CARD CIRCLf: 3 1 1 OM READER SERVICE CARD CIRCLf: 288 ON IlEAOER SERVICIECARD
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NumbM 27 on ,ourF~k card

RTTYLOOP

": . . there are a plethora of
ASCII-based terminal programs for

most computers. "

ates a higher beat note . The lower
space FSK signal generates a
high space , low mark audio
(AFSKj signal. Even on twenty,
where upper sideband is more
commonly used, tune the FSK sig
nal on lower sideband, otherwise
your resultant signal will be up
side down, with mark and space
reversed .

On VHF the tones used are au
dio already, so the convention re
verses the mark/space reranoo
ship, to simulate the decoded FSK
signal. Therefore , on VHF, expect
10 see a low mark rather than low
space .

There is much more to cover in
the "Back To aeses'' vein. Stay
tuned for future installments, and,
again,lel me know what you'd like
to see.

one find AnY?" and " What does
one do when it's lound?" On the
HF bands, the two great concen
trations 01 AnY stations have tra
ditionally been on 80 meters, at
around 3620 kHz, and on twenty
meters, at around 14.080 MHz.

This is not to say that ATTY
doesn't exist on ten , but try the hot
spots first. For example, as I write
this column on a Sunday evening
in January, there are at least ten
or so AnY signals between 3600
and 3650 kHz, and about the
same number clustered around
the 14.080 MHz marker on twen ty.
Now, not all 01 these stations
transmit old-fashioned 60 wpm
Murray (Baudot). I hear a few
ASCII stations, and one or two
that may well be AMTOR . The
point is, here is a place to at least
lind something to tune in, to listen
to, and to get used to the various
" sounds" of RTTY.

Just for quick clarification, al
though the old live-level code
used in Teletype machines of the
Model 15, Moclel19,and Moclel28
vintage is commonly called Bau
dot code, it is really Murray code.
The explanation is too much for
now, but sullice it to say that com
mon usage has prevai led over
correctness.

VHF AnY is more spread-out.
lislen around on some of the local
repealers and simplex frequen
cies 10 try to get an idea of where
the AnY is in your neighborhood.
Often a local club is known lor its

WhOOps!

Severa l readers co mmented
on di fficult ies in the program
listings Irom the January 1988
AnY Loop, lor the Super ATTY
program lor the Color Computer.
The diHicunies arise in the way
that the typesetting machines
handled the listing t supplied .
Thanks 10 William Boneta , of
Vera Beach, Florida, here are
the errors I know about, as of
now. First of all, the funny.Jooking
raised dot in several lines should
be an asterisk . The @ sign in
severer PAINT @ statements was
omitted. PRINT A+32,' '' ' is
PAI NT @A+32. Finally, in the
ATTY.BAS program, line 380
reads IF CG , wh ere it should
say IF C<6; and line 390 says
IF A$ >CHA$(13) where it should
be a statement of inequality ,
i .e ., IF A$ < > CH R$(13). May
these come out correctly this
time.

II all else tens. remember that
the complete listing is still avail-

digi tat work, such as the BRATS ab le on Delphi, in the Co lor
club here in the Baltimore area, Computer section (GROUP CO-
and they support AnY activity on CO), or I will be happy to put all of
their repeater or on a specified the files on a disk you send me
simpell frequency. with $2 and a stamped return

Here's a crucial difference. mailer. Tape users may take ad-
Standard convention has it that on vantage of the same deal, two
HF, the two Irequencies used to bucks, a tape and mailer, and I will
represent mark and space, which load the needed RTTY.BAS and
form the FSK (Frequency Shifted MAKERTTY.BAS files to make a
Keying) signal are ordered such ATTY tape.
that the space is the lower Ire- Some have asked how to create
quency, and the mark the higher. a TXT file for the transmit butter
The mnemonic used to remember to IOad_Use saved received text,
this is LSiMFT, Low Space Means or use any word processor or
Fine Teletype . When you decode similar program to edit a text liIe.
this signal, you should tune it as If there is sutuctent interest, I
though it were a lower sideband could run a simple BASIC text eor-
signal. so the lowe r frequency tor here for those who do not
space tone is farther away from have such an animal in thei r
center frequency, and thus gener- menagerie. Ell
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other sources, please let RTTY
loop know!

I have a forwarded question for
a RTTY program for the Com
m odore 128 , Irom lucien
TA8RLA in Libreville , Gabon
(Africa). Again, I have nothing in
this regard. Here's one fellow I
know would appreciate any help.
I'll hold onto his address, and for
ward anyth ing ATTYers send me.
Jerry Felts NASA/II issued a simi
lar request for AnY software for
the Ata ri 130-XE.

Well , folks, are true RTTY soft
ware programs pessev Do only
dedicated microcomputer con
trolled ter minal units lay in the
future?

A few topics covered in past
columns seem always to be on
someone's " wish list." There is a
letter, for example, Irom Steve
Smith WA6SOC san Francisco,
CA, who is looking lor low-cost
demodulators to hang between a
receiver and C-64 compute r.
These , and many more topics
have been covered in the over
eleven years of this column. I have
prepared an indeKto au of Ihese to
be had only for a SASE with
postage lor two ounces on it. Who
knows what treasures are hidden
in the collection.

Back to Basics

Many recent questions sent into
the column, and interest in re
prints of some of the earty editions
01 this column show thai there are
a great many newcomers to
AnY. likely due to the mnux of
computerized RnY equipment,
many of these amateurs have no
idea of some 01 the basic ele
ments of RTTY. Therefore, the
columns over me next few months
wilt include a little bit 01 review,
refresher, or new material, (de
pending on reader orientation).
Aeaders should send in any topics
they want covered in this mini
series .

This mon th's column address
es the questions: " Where does

Amateur Radio Teletype

Marc I. Leavey, M.D. WA3AJR
6JennyLane
Baltimore MD 21208

More Letters!

Here's a ieuer from the bollom
cnne pile from Howard H. Halper
in N7ETP of Phoenix , Arizona.
Howard says that he has a TRS·eO
Color Computer 2 connected to a
Kantronics TU and a Heathkit
Crossfire scope. He said that he
can usually get pretty good copy
on his RCA monitor, but wants to
know how to transmit.

At the risk of sounding smart
alecky. Howard, a transmiller will
do the Irick! The Kantrcnics, as
suming it has an audio (AFSK)
oulput , connects 10 the micro
phone input of most any transmit
ter that covers the frequency de
sired. Just hOOk it up and go for it.
This is an old letter. so hOpefully
Howard is on the air right now, but
sometimes tne apparently obvi
ous eludes the best.

There is another leiter lrom fel
low Marylander Bill Thompson .
His question is universal : he's
looking for a CP/M based AnY
program.

Sorry to say, this co lumni st
knows of none . The emergence
of smart terminal units, such as
the AEA PK-232 and Kantronics
KAM, may well spell the end of
many of the purely soltware
approach to get computers onto
AnY. After all, there are a ple
thora of ASCII -based terminal
programs for most computers.
Many publ ic domain programs are
excellent . Two that come to mind
immediately are QModem SST
for the PCompalible crowd and
MickeyTerm for the TAS-80 Color
Computer . Either of these , or
simi la r, and one of the smart
terminal units, sets a user up on
easy, intelligent AnY.

If there i s a public-d oma in
CP/M-based AnY program float
ing around in the readership,
please send it in tor the benefit
01all.

Not only the CP/M crowd looks
for public-domain AnY stutt, A
note form Gene Elfstrom WB2NIE
says that he's interested in a pub
lic domain program for the Com
modore64 .

Gene, look at the ccmccserve
SIG devoted to the Commodore
there 's at least one such program
in the database. Those who have
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ably defend their conclusions by
citing diagrams of dipole radiation
patterns similar to the one Jim re
ferred to (see Figure'). Based on
what appears in Figure 1, it's easy
to conclude there is no significant
radiation off the ends 01 a dipole.

Figure 1, however, is mislead
ing. It represents the patte rn in
one plane only (at zero degree
wave angle in this case), and so
does not tell the whOle story . In
lact, at certain wave angles the
rad iation in the direction 01 the
wire will not be signilicantly differ
ent from thai broadside to the an
t enna . Under some ci rcu m 
st ances dipoles (and inverted
vees) are essentially omnidirec
tional. Under those condi tions,
changing the orien tation of a
dipole has no effect on the signal
strength in a given direction. Jim
and many 01 the rest of us should
then first learn under which condi
tions is a dipole omnidirectional.

Grab a Doughnut

One of the shortcomings with

ARE DIPOLES
ONLy BIDIRECTIONAL?

Arliss Thompson W7XU
74 13 SW 28th Avenue
Portland OR 97219

Imagine sitting at home some
Sunday afternoon when there is a
knock at the door. A young Novice
friend, Jim, has dropped by for
some advice on his antennas . Jim
has been doing some reading
about dipoles since erecting one
on 80 meters a few weeks ago.
and now he has some Questions.

" I managed to get my antenna
up preuy high-40 feet or so-and
It's running north-south. It seems
to work okay. but I have been look
iog at some antenna patterns and
discovered that a dipole gives
maximum signal off the sides of
the antenna . Thai means that
most of the power is being radiat
ed to the east and west. The prob
lem IS that I have a schedule next
week with a ham friend about 200
miles to the north, which may not
come off since he's off the end 01

" Low antenna heights tend to
reinforce high angles of radiation
while producing cancellation of

low-angle radiation. "

Figure t, Horizontal directional pattern ofa half·wave dIpole.

the antenna . I'd like some help
putting up a new antenna running
east-west , or change lhe current
one so this friend can hear me.
Maybe I should put up a vertical.
Advise me,"

What should Jim do? Does he
need a second dipole? Compared
to the antenna he has now, hOw
much better would the second an
tenna work to the north and south.
assuming they are equal i n
height? What il Jim doesn't have
room for another dipole? Should
he squeeze in an inverted vee in
the space available? How abou t a
vertical-would its omn idirection
al pattern outperform Jim's dipole
lothe north , where he is most con
cerned with his signal strength?
What should Jim do?

Many hams would advise that
should Jim erect a second dipole
if he had the room and can afford
the coax . Those hams would prob-

diagrams such a Figure 1 is that
they seek to show on the z-ounen
sional page something that actu
ally exists in 3 dimensions. Most
of us have et least some dilliculty
visualizing a 3-dimensional shape
when given z-ormenscnar views
01 the object , so a 3-0 model is
very helpful .

Before proceeding with this dis
cussion , find a doughnut. or at
least conjure up an image
of one. With this model, the thick
er the doughnut in any given di
rec tion , the greater th e signal
strength radiated in that direction.

Figure 2a snows hOw the wire 01
a dipole is related to its " dough
nut" radiation pattern. Slicing the
doughnut along the plane marked
" t" in Figure 2a (take a horizontat
cross-section), gives the pattern
shown in 2b. Note that this is iden
tical to the pattern show n in Figure
1, and, as mentioned betore, is for

a wave angle 01 zero degrees.
Now imagine again the whole

doughnut , and this t ime cu t
it along the vertical plane shown
as " 2" in Figure za. Note that
with bctn tne horizontal and
vertical cross sections through
the doughnut there isn't much
doughnut (i.e .• there is lillie signal
radiated) along the wire axis 01
the dipole (line 00 in Figure 2cl.
But look at the amount of dough
nut shown at a high vertical angles
of radiation (line OEl in Figure zc.
II ' s not much less than the
maximum (line OF) being radio
ated from the antenna. Figures
ze-c. and the hand-held dough
nut model should make it clear
lha t whi le ma xi mu m ra d ia
tion from a dipole occurs at right
angles to the wi re (inc lud ing
straight up), there is also signifi
cant radiation in the direction of
the wire axis at high wave angles .

The reader may ask at this
point. "ls that high-angle energy
any use when it comes to commu
nicating?" The answer depends
on a number of variables. The two
important variables are frequency
and the distance between the two
stations.

Frequency is important, be
cause signals at lower frequen
cies are more readily returned to
the earth at high ang les of radia
tion than are higher frequencies.
For example, energy radiated at
an angle of seventy degrees
above the hOrizon will almost nev
er be returned to earth when the
Irequency is 28 MHz, but it com
monly is at 3.8 MHz. The distance
between the stations is important,
because the greater the distance
per hop, the lower the optimum
angle of radiation. Information on
the tatter lopic is contained in sev
eral sources, including the ARRL
Antenna Book . In Jim 's case.
where the stations are 200 miles
apart, the optimum wave angle
will be greater than 50 degrees
under average cond itions.

Real Li fe

Keep in mind that the above
discussed dipole is in free space.
LOOking again at the doughnut
model of Figure 2a, note that just
as much energy is radiated down
from the dipole as is radiated in
the up direclion. In real life, of
course. the dipole is not in free
space but is relatively close to the

74 73AmaleurRadio . May, 1988



Figure 2. Representation of the 3.cJimensional radiation pattern of a
dipole (a). Horizon/al (b) and vertical (c) cross-sections through the
oeuem are also shown.

ANT ENN A
AXI S

Ic l

ANTENNA
AX IS

F E

/j illJJlll/. GROUND

Other Business

Several readers contacted me
wilh ques t ion s or comments
regarding th e January " Aerial
View" column on parallel di
pol e antennas with capacitive
"batons."

First , the d iagrams showing
how the feedhne and antenna
wires are to be connected are
correct. Table 1, rcwever. does
contain some errors, including
ca lculat ions for the t z-meter
band based on a frequency of
25.9 MHz rather than the correct
24 .9 MHz. Technically, the values
in Table 1 are for 52 (nOI the
indicated SO) 0 coax , but given
the tolerance of feedhne con
structiOn and other variables, that
error should be insignificant.
Th e formula to calcula te the
nece ssa ry tot e ! capacitance
(C, in pF) that should appear
either side of center for a given
frequency is:

antenna performance s ignif i.
cantty.

Go ahead and eat those dough
nuts now.

Ib l

C = 1 x 1 ~

2n fZ
where f is the frequency in MHz
and Z is t h e impedence o f
the coax . For those unab le 10

obtain the reference I cited , more
information is available on these
antennas in an article by the same
author in Ham Radio , May 1987,
pp.59-78.&I

_--;;1- - ANTENNA
AXIS

(2l _

( Il --\

to l

Jim? I! would be a waste of his
lime and resources to erect a sec
ond dipole or inverted vee at right
angles to his present antenna. His
curren t antenna is omnidirection
al under the circumstances given.
AlthOugh I did not discuss the use
of a vertical , such an antenna.
whi le orrmidirectsonal, would be a
poor choice in this instance (inelfi
cent high angle rad iator). If Jim
lived in an area of particularly
poor ground conducti v it y and
had an interest in experiment
ing with antennas, he might try
placing some ref lectors on or near
the ground (as described earl ier),
but this may wett not improve his

ment at a gIVen vertical angle
of radiation For now, however,
rt's sufficient to know th at low
antenna heights tend to reinforce
high angles of radiation while pro
ducing cancellation 0 1 low-angle
radiation.

J im may now lament , "But
my antenn a is high , at least

40 feet above the groum:!." Forty
feet does look h igh to some
one dangling from a tree limb ,
but look at it in reraton to oper
ating wavelength . Forty feet on 80
meters is less than a quarte r
wavelength high , so J im ' s an
tenna is actually qu ite close to
th e grou nd. The quality of the
ground near a low dipole has a
significant ettect on how well the
radiation is reinforced at various
angles. If Jim has an average
location, hi s dipole wilt have
relatively li ttle rad iation at low
wave angles wh il e prov ing 10

be quit e e ff icent at rad iating
high-angle signals.

My advice to someo ne li ke

The Lessons Here

1) The rad iation pattern from a rece iving stations within 500 Those heights are easier to
dipole varies with the wave miles of the transmitter. achieve on the higher fre-
angle in question. quency bands bands. and

5) In an area with poor ground coinc identally , the lo wer
2) There is signi ficant radiation co nducti vit y (desert , etc.j. wave angles are of greater

along the axis of a dipole at the amount of high-angle ra- importance at tbose trequee-
high-wave angles. diatiOn from a low dipole can cies. Also, dipoles are mner-

increase with ground wires enlly more direct ive at low
3) High vert ical angles of radia- parallel to the dipole. These angles of radiation than at

lion are optimum for ccmmu- wires should be Y2 wave- high angles. Therefore, while
nrca nons over distances of lenglh plus 5% in length . the orien tation of an eo-me-
less than, say, 500 miles on Theorefically , several such ter dipole at 40 feet is trrere-
the lower HF bands. wires could be located on the vant under most circum -

ground within a rad ius of 60 stances, a 1o-meree dipole at
4) low dipoles radiate best at feet or so, but whether the the same height will show

high wave angles, and are improvement (probably less significant directivity at the
essentially omnidirectiOnal at lhan 3 dB) in signal stranqth wave angles most important
tnose wave angles. Specih- would be worth the effort is for co mmu- nicalion on thai
cauy. the signal ott the end of debatable , band ,
an so-meter dipole under 50 6) Dipoles show improved reor-
feel high will be less than an e tten at low-wave angles 7) For the most part, the above
S-unit weaker fhan the signal when erected more than 'h statements also apply 10 in-
broadside 10 the antenna for wavetenqtn above ground . verted vees and beams.

g round. That means all the energy
Ihat is radiated in a " down" direc
tion will eventually strike the earth
and then be either reflected or
absorbed , according 10 tne char
acteristics of the ground usen.
An exc ellent ref lector such as
san water returns nearty au tne
AF striking it. wh ile a ground

of p oor con d uctiv ity , s uc h
as desert soil , absorbs much
of the incident AF. U a dipole
is situated at the proper height
over good ground , th e energy
reflected from the ground adds
in phase with the energy com
ing directly from th e antenna.
Under th ose c i rc ums tanc es ,
the effective radiated power at
certai n wa ve an g les will be
increased (as much as several
dB) relative to that of a dipole
in free space. Those wave angles
vary with the height of the an
lenna. There are tables, graphs,
and formulas available that allow
th e calcul ation of heights that
prod uce maximum tet nro rce -

" Dipoles show improved
radiation at low-wave

angles when erected more
than 16 wavelength

above ground. rr

73AmateurRadio • May, 1988 75



Cml/i"unJfrom p<Jf{t' JJ

TraffIC

Traffic handl ing . whether by traditional
mean s of nets and lia isons. or by digita l and
automated systems. cannot help but be great 
ly enhanced and streamlined by having satel 
lites as a backbone to the network. Phase 3C
promises to provide the quali ty and quantity
of communications required of such a back
bone. Phase 3 and 4 satellites added later
along with low and high orbit packet for
warding systems will make possible order of
magnitude improvements in curre nt traffic
systems.

Emergency Sen-ices

The same is true with emergency commu 
nications, nets. and drills. The Phase 3C
satellite will not be. by itself a za-hour.
worldwide access system. but it is a large step
toward that goal. For emergency operations.
high orbit satellites are like repeaters with
hemisphere-wide coverage. Segments o f the
transponders can be dyna mically allocated to
emergency operations and operators at the
disaster site can easily have excellent links 10
support stations thousands of yards 10 thou
sa nds of milcs away in the same network .

Emergency stations already contain some
combination of HF . VHF/UHF. analog . and
digital modes . Addition of mode st antennas
and equipment for satellite capability should
not be unreasonable in the Phase 3C era.

Education

Probably the most important public se rvice
of amateur rad io is tra ining and education.
and OSCARs can significantly broaden the
opportunities for technical education avail
able. Society probably doesn't apprec iate the
amount of techn ical knowledge and expertise
made available to it as a direct or indirect
result of peopl e' s interest in amateur radio .

Amateurs. through their hobby involve
ment, kno w something about electronics and
clectromagncncs. legal matters including in
ternational regulations and treaties . and stan
dard communications practices. Amateurs
involved in the satell ite service tend also to
know something about physics. ball istics,
and digital electronics.

At primary. secondary. college. and grad
uate level s. the subjects that constitute ama
teur radio and satellites of all types are inter
esting to many students. There are limitle ss
opportunities for hands-on or di rect observa
tion of events via amateur radio that reinforce
a knowledge of geography, cultu re. physics.
mathematics. languages. computers. chem
istry. and other subjects. Amateur satell ites
offer expanded oppo rtunities and simpler,
more profound demonstrations .

Photos and d iscussions o f real satell ites
have fascinated students of all ages . Their
imaginations are captured by descriptions of
where the satellites are right now relative lo a
classroom globe. With a two-meter FM re
ceiver. a class is able to hea r an astronaut
o rbiting overhead or a scientific satellite
sending telemetry. With a little more equ ip
ment, this can be expanded 10 pictures from a
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space shuttle o r numbers in a telemetry chain
ready for collation and interpretation. With a
sideband receiver. students can hear amateur
operators from around the world , and with
the complime ntary transmitter may even
speak with them and become acquainted.

In the world of satellites, frequencies are
higher so antennas and assoc iated portable
stations can be smaller . And , as I' ve already
pointed OUI . the Phase 3C satellite promises
to make this so rt of demonstration easy and
potent ially commonplace. Of course, facili
ties and their educational uses can be extend 
ed as far as the students want to go, but this
isn 't necessary for meaningful introductory
work .

Phase 4

Digital Signal Processing (DSP) is at the
forefront of amateur radio today . Satellit e
operators are pioneering DSP. which will be
used both by satellite users and by the satel
lites themselves for everything from selective
gain control in the passband to specialized,
dynamically adaptable modems.

Among the Phase 4 goals are transponder
space for Amateur TV, direct broadcast of
bulletins and appropriate announcements to
entire hemispheres at a time, linking of ter
restrial repeaters at continental distances at
user request, experiments with digital TV
and data compression techniques, and spread
spectrum.

Phase 3C has one of its transponder outputs
at S-Band, the 2.3--GHz amateur allocation,
in antici pation of Mode-S operations for
Phase 4 . Since it is possible and pract ical to
do so, amateur transponders will use higher
and higher allocations to promote significant
util ization of these amateur bands. Those
who worry , (and with cause!) about losing
valuable amateur spectrum in the future , as
CARs provide one of the best ways to stake
out . and so defend , these frequencies .

Space Mobile

There have already been been two manned
space missions where amateur radio was an
active lei sure activity. Any amateur radio
station on a US manned space station will
probably rely heavily on high orbit amateur
satell ites as communications relays . QSOs
here will commonly last for more than half an
hour . Amateu r satellite capabilities are one of
the best ways to prepare for QSOs with the
astronauts. direct , o r via satell ites .

Project Asststance

Amateur satellites are often involved in
international events , like the Skitrek polar
expedition currently in progress. They have
been also used to actively foster international
cooperation . One example is the Search and
Rescue Satel lite system (SARSA T) which lis
tens for Emergency Locato r T ranmitters
from pola r orbit and allows timely location of
the d istress transmitter. OSCAR 7 proved
th is system concept.

" 0,," to Gel Into Satellite O peration

The cost o f an OSCAR 10 class station is
roughly comparable to the cost of a standard

HF station. The bas ic equipment list includes
sideband and CW transceive capability at 145
and 435 MHz. Such equipment is available
eithe r as sepa rate or combined units. Each
receiver shou ld have a low noise preamp
fro nt end. preferably but not necessarily
mounted near the antenna . Single. circula rly
polarized antennas with 10-1 5 dB gain for
each band are sufficient with 25-watt range
power levels. The ability to switch between
right-handed and left-handed circular pola r
ization from with in the shack is as much a
necessity with today' s avai lable satellites as
are full elevation and azimuth antenna con
trols. One also needs some kind of tracking
system, preferably an inexpensive computer.

Selling up a satellite stat ion from parts is no
more complex than setting up an HF station
with a tower. beam. and rotator . but there are
more steps and more calibrations. One should
also use low-loss coax. part icularly for UHF·
and-above freque ncies. unless the antenna
radio run is twenty feet or less.

Every part of such a standard system, and
some advanced featu res such as computer
controlled antennas, are avai lable commer
cially in "ready-to-go" packages. As with
any amateur station. the re are many modes
and routes of enhancement. These depend on
the operator' s personal goa ls and operational
desires . Receivers or transmitters for other
bands (1 5 and 10 meters. 23cm and 13cm
curre ntly) are probably the most expensive
single improveme nts. HF-station ow ners
should consider an add itional route to get on
satel lites-t ransmitting and receiving
transvencrs. These are available for virtually
all VHF and above bands.

Those who own an FM receiver for the
two-meter band can gel sta rted with satel lite
operations in virtually no time at all. Tune to
(or buy a crystal for) 145 .825 MHz wait for at
most a few hours to hear several minutes of
UoSAT digital data or the digitalker.

Ten -meter sse rig owners should listen
betwee n 29.35 and 29 .45 MHz. One can
hear, from four to six times a day. the Soviet
amateur satellite pair RS- IO and RS- I I (a
pair of transponder systems on a single
satellite) relaying signals from 2 andlor IS
mete rs.

Tune In the World

Problems have plagued the Phase 3 satel
lites which have been beyond the control of
AMSAT or the amateur radio com munity.
Phase 3A was lost in a launch failure in 1980.
Phase 38, OSCAR 10. d id not reach its full
potential afte r launch in 1983 following a
chain of events resulting from mechanical
damage after deployment from the launcher .
As we know all too well , there is always the
possibility of problems with any satellite
launch , but the new generation of rocket
builders has relearned some hard lessons and
are redeveloping skills of exactness and pre
cision in thei r art . There is an excellent
chance that Phase 3C will be delivered into its
nominal orbit in nominal (i.e. excellent) op
erating condition. If it is, a turning point in
amateur radio and in the amateur radio satel
lite program will have occurred.1II
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Send tor Cala lOll 0 1 Pa rts & Chips

_ .....,. 0..0,- l'>9h J CSoI
_ s.,.,pp,. ; _ : n, .... P...c><£T
I'IAOIO USE w,~ _13 00 uPS

' CO' ''1tXJOfIE llIAG>tOSllOA1II" F__
_ .. _. """ Co_ •~. _ 0.-
6JlOll"'*l _ . ... _ ... .wi,_-...
..- _ tool 01 _ "" Co,. ' ._ ,,-_,717.>

WORLD'S SMA LL ES T--

- --WEATHER STATION

nIt: 7W·} MrCRO WF.A n ft:R STAnOV 1,\'CUJ[}E:5
4 COMPfJ1T.R .1I0[)VLE., n it:A.V-} A.\'EMOIIE:TER.
.4\ 'D If} ' OF ILtD 1.\' C4HI.E. FOR O.\'LYS 15 9 9:5

New From TAB Books

Examine
FREE

for 15 Days

SATELLITE TECHNOLOGY
AND ITS APPLICATIONS

• Covers power syste ms. telemetry .
an tennas, tracking and more.

• Spans all applica tions -- from
communicalions to solar power stations,

• 448 ppg. · 330 Hlus.
·6"x 9" hardcover • $39.95

Mail coupon 10 :
Wayne G ree n Enterprises
Rre. 202 North
Peterborough . NH 03458

•• SATISFACTION (OlJAKANTn:U-·

\UG.. A, I'IlASf: l " IIL'STRIl::S. I " C.
, !It.! PlU ~.,... ':T " ."' .

"~'>f , " l'.~.... ..u· I< u,,~,....'at ....."'~_,

OR DUlS 0 .\'1.Y: 8f)().Jll·1SO}
,..Il.....~nu.., -.1--'0 I U , -.1.16-...

PR, ,,T ME.o.OS, I{/WM. _ '", 's.', 110' 02 03_
"'_ . e 'Y n.", '0 _ •.n .'em>

KASARA
MICROSYSTEMS, INC.

33 Murra y Hill Drive
Spring Valley, NY 109 77-= (914) 356-3131 =

- (800) 248-2983
._~

Wl' lJ ~ru:o

WI' Ii 1)IRE{TlO '
WI'1l ( 'IULL
WI:>;!' (;UST RH'URU
UMI'f:RATlIR.:
1ll/I H w n :MP RH 'ORIl

ALTO SCA'
MURIC I STA' Il.\RIi
Fo L R WAY POW"}:R
~ICAO R[AUY

MOl;I';Tl~G twno~~

O~f; YEAR WA,RRA,NTY Name _

AdCl"'SS~ _

c,.' _

Staleaip
PARes _1dCI 6"lltu!esta>l ~subjedlOcred~
approval . Pnce.w,ec:t 10 change SA48

CIRClE 322 0.. RUDER SERVICE CARD CIRClE :us ON RUD£A SERVICE CARO
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• •

'.." " .... '.0.".. ",.,.. • • @,<A, V... _.

So .,...SCAF i.....lI..bl .. a ••o ""'y ' 0 .._ ",bl.. kit .
No adJustm.."ts. uhbr.lion . Of , equipmenl .... re·
qui,ed ,n... ki, c. n be rompkt.... by builden ,n one
0.- 'wo~..n.np SuprrSCAF is . v.,Ld /0.- 112't' ;15 plu.
$7 OOohippoo8.nd bIndlinl ' Otdf-, from AFltooics, Inc .
1'0 80I 785. U>olwood . FL 32752-0785. florida , ....
den,. ohould includ.. Slal.....1rs I..

AFTRONICS, INC.
P.o. BOX 785

LONGWOOD, FLA 32752-0785

• SUPERSCAF •

Su .....SCAF to • "..-noIl ik .... ild.........p-ilo.- filt...
' 0.- ..limi ....li.... in l...I.. . .. ...,., .nd noi~ o n c wo5,<'8 .
RTTY . AMTO R. PAC KET .nd ""lot• ....no.....nd

mod hlf<'rntly Ill....., f,It.., ol<,n . r..mov.. .,;fJ"C'"n.

d ull nd noi 10 ..nMIte<' .....~ ..8....' rectplion.nd
8'u , ' y inc' in,.. lhgibih, y . nd Ii.'..ning comlur'

S u p .. . SC A F In "".pur.ln a . ... i tc h..d ·.... p.dln'
b.." d"",.. f ihu. ~" ..co" " ", I<-.1 i"' I.I..", .."I ..lio" of
digital f i ll ... , ...'b nu logy . h " ..rnt ,"'rpons.•l.bility,
kCU,acy.nd rompl" ' e f, ....-dom ' rom ringing cha rK ler
i... ,hi. <!nogn . pp,,*,h , Iland... io.l,h ~ odjulll.ble from •
minimum of 30 Ib ' 0 . "",.imum 01 3700 Hz. • llowinl
optimum~nd..,Iori .... und<', ...Idely vary.n. roodi·
lio"'. Sl<.irt $Iape ,. I SO d B prr ocu.... Iaboul , ...

Ill....., good cl)' 1filt..,!. .nd Illopbllnd .""" 'IOn ,.
. '1 51 dB. s.. 'SCA F i . ronn<"<1M viii I.... ,<,«iv.., ·•""".k..r Of h..adpoon.. oUlpu'.nd I'rovid... 1,5 Wall. 10
driv.. a 3.2 '0 8 Ohm .peake' . SUI"",SCAFope'.'e. from
105 10 l 3(l VAC.

CIRC LE 30 OPrlIlEAOER SERVICE CAIIO

{A Switched·Capacitor Audio Fillerl

QEP'. NOT T OO LATE SALE
Your not t oo late. c opper pric e s
WILL drive up the p~~e or c oax

even DOre. Better b It NOV .

• BELDEN 9913 low-lo ss
SOO ft Roll $200.00 o r 42t/ft .

• BELDEN 8214 (foam)
sao I t Roll $165.00 o r 36t/ft.

• BElDEN 821J7 RG-213
sao ft Roll 1200.00 or 4lel ! t.

AMPHENOL SPECIALS
PL-259 si lver (mica fil led) $1. 2&
VG-21D 'N' male cable end 2 ,75
VG-21D 'N ' (fitted f or 9913 ) 3 .50
U6-230 ' N' female ca bl e end :). 95
UG- 29A ' N' Barrel IJaca-jaCkl 4.50
VG -578 ' N' Barre l plug-plug 5 . 20
VG- S8A 'N' Cha . a l a r ec e ptac le 3 .5 0
UG-83 U ' N' Plug to UHF Jack 8 .00
U6 - 146 'N' J ack t o UHF Plug 6 . 9 5

Copper-clad 14 lia, (7%22)
7c • f oot (any lefi21b)

I de nt i cal to Bel den 8000

VISA & MASTER CARD ACCEPTED
SHIPPlNG I S ADDI TIONAL

Call TOLL FR EE

1-800-USA-9913
In NJ 20 1- 887 -64 24

110-4 Rou t e 10 @~IP~E.at Hanover
N. J . 07'136

••• • SAME Dn SH I PP I NG • • • •
TN! JIM N2GKW " BILL KA2QEP

J...
~J

t 1:

"'1.. ..$219.90
WITH TURBO SCAli- 11"
progr""'" by SUIII ID ,.....
iIllY~ of polite Ur.lSII' II U .
pIuI __ weiIl!.- . P"O\l'......
1(1 lor ill 50 $IlleS . '~11lO
Sean'" Kan, ill . 0 (;II per se·
CCIIId, DC PO"" Cll<a
_ 2 . . . .. $n U G
Plus tie", 'Gild & med ical 5e(

¥iCtS. & ilmal""r , ;l<liO

D
91 ·888·8864

MAXON....$26.95
IlIIilIII .'SA ·ii' _, fIl 2·WAY U OO
hands eee DPt'illIon , voice ac1 lvilted
Ifiln smil up to 'h mllll , 8ilhrlf'es optiClllill

... m . . ... .. .. $3• .95
_ ....u<es as 4!lSAI:lCflll uses .'All "
_ t\aIIerie$ -.:I _ """ biIt1ery-..

$139.90

lENNA PHASE II POWER SUPPLIES

TS2 ... ~319.90
15 Cl\iIlIIlIII2b..:cl.800 IlIHl .
""illt 8 ....""'. , Yfbo
~ .biInk~._

-'*.ptllIJ'iI/flII\iIbII . iIICQI'
_ . pern'IiIr'lIIl bICllup, lind
kQn$. -..i!h AC iIdIpiIIlH'. DC
COI"d & Il'OJi);le mt tlfac ~el

" 1 $22U5
35 Cn I I bilnc1 . weilt"', & ii, ·
enlt. ~C/ DC .

RANGER
10 _ biIIlr!ICl ... . ~ INtI .
QIl tw: progr-..cl ID $pIiI
Urn..... SSB.~, ...... f .. .
P'OlI'_'.'ible surnng. tuIy___. 21'>11 .
7V. W. 11(1

......... $334.90

\lC1t1 .

I'U $15."
(ll/lwl13 SVDC . 3.-p constiIlI 5 iIIIllI
""IJI. elod,otllC__~ wI..·
$tinl 'ulo feset. 'U$I prolet1ed
I'U " " , . , $, .
FUlly ,egUlaled . 13,8 VOC . • ilmps ccn
Slilnt ...~h Sll'g$ proIldlOO. OYlrrload pro
ItCllOtl w/ in.lanl iI~1O 'lSel
Pll $14."
FuIIW~. 7 iIIIIP COfIS\iIIII.10 iIIIllI SUfgt QPiICily

1'1" _ $).4."
F.-y '1gUIilIcl . lOillllClCllMlilnl 13 iImP SlIrV'I __
~, . ''- llUIlI rn«
PUt _ _ $&4 ..
FuIr~. 2!l iIftIlllVflJe tiCliIQty . 13 8 vue. 20 iIIIllI (:OM.
1IIlII . II'I!tef

I'In " ,.$7'."
Reg~liIIe(I . S·15VDC ·25 Amp constanl 21 iI/lIP l-U'\lfl. instil'" iluto''''I. dUll meter lor CUfll nl & .on.
1'135 " , . , , $llll.lD
Silme as above exClpt. 35 ilmp ceratant. 31 ilmp su rge, ildju stilble
trom 10 to 15 Y(lll$

unlde

+:
+:
en
III
U-It
A.
It
o
IL
........
C
u
+:
+:

S l~.OO

S2~ 00
$81 00
$8 1.00

$125.00
13ROO
$" ,51)

$111 00
$39.25
$39,25
$50.50
ec sc

$Hl .15
.~ ..
$11 51)
$81.00

$101.2'5
1.216 00
$101.25
$81 00

$120 5
$1. 5 ,00
$310 50

$7900
1105.00
i 12. 00

$1001.(10
~1 00

em
""em
""
SO 18
$0 ,35
$0 11

$7900

$139.00

$56,50
16600
$73,50

$1 33,00
$136,00
$166,51)

$56 25
$13,50

$196,00

"'" '""" ee~31 . 5O

$226.50
ssce.oe
$392 .50
$2114. 5O
$.18450

~O. OO

$50.00

"'"12AVQS
I. AVQ/WBS
I llAVT/WBS

HRU.GRI
H81••GRI
HBU. MAG
,,~

256 10' seclKHl " , .
2~G2 & 3 ~ 2 til 3 lop $8Cbon
2SAG( modei • lOP sectoon , .
( !lG 10' !IIC\lofI
(~G3 & 4 moo.! 3 or .. lop HdIO<I .
556 10' sectlOIl
183 IhrusI --.
..200 10' maSl-:-i;~OG

aX-4Q (h ell """"",Iii'll 6 sq "I
1U-<&8 48'" SIUOPO">o'll 6 SCI I!
1lX·!16 !J6 '$eIl S1IIjljiOOb'll 6 Sl;1l.
BX-M 6.-s1ll SUClPO'l"'II 6 sq,1I .
"BX'~ .a 'sell $U1>P(Il'IlnQ 10 sq ,ll .
HBX· q 48"se/l SUPllO'1'''V 10 SCI, II .
HBX-56 56"self SUpporMg 10 $Ill!
HDex-lID 40'~T suPPCl'1"Q 18 sq,lt .
HDeX'lI B (B'SIlI! sUPPCl'1 lnQ 18 SQ I!

• GUY WIlE S CUd. *
3/16EH5 500' g;l"'anoz"" 1 Slrll Pld
1I 4EHS 500' .w.ilIIl lI<I 7 slr....:l ...
"VQA.NIT.lax AIlIlTaMMA.

.. oUI1'BatS r.....
TH3JRS 3 _ 'Jurlo' r_a'
TH~K1S 5 __ 'l1luloa-llod ' __
ftt 2M KJS 2 *""'" 'ThunclIrborcl",
TH70XS 7 *""'" "r_ a-
THiliOXX tIIi_ ...., ~rt 10 TH7D.I.S .
UP 14 E.<ploref I . IIlbincl bNm "
OK 710 3Of.a III _ £Xl' H .

3' $'of
'l oog John" J ' lem!nl 10 rntr
' long JQlln ' 5 fletrlenl10 mtr
'long JoiIn' ~ IIe""n1 15 mtr
4 eIe".n1. 20 mel", S299 90
' tong John ' 5 IlImen1 20 mI'
'Discoverer ' ,otary d'paIr 30/4QmIr
·llrstowefer· 2...... 40 me. bAm
CO/Ml'!$ 7-2S III 3 ..-. beim

,. .rtd W...
·Hy·1_· 10 \lIf~ 1IO_,
fl:IGI ft U IDI 12 AYlI .l .AVQ -.:I
IllAlVlWB
_~. 10 lTI<~ eo _, ..
I'IP vertJtil 10 \I"u 2'0 meteft
U.Ip wrtlUl 10 Ih,u .0 metefS
I,ap vertical 10 lhru 80 meters..._.............

18TO portab~ tape dipole 10·80 meIer,
2800S traQ double! . 0 ilrod 80 mete<s .
58005 l ' ilII <Il:IutIMlIO Ihru 80 meTefS

'I'llF AIITl*A.1 ..., , Wtlllclll
2 _ 3 -.n beim .•..
2"",," 5 ......... bIIiIm,
2 _ a.-....: beim
2_1. ......... beiIm •• __ 6 .
"*-~ .....-tal1 3ll-17. YMZ
calrneiIt ~n wrtUl 220 "'Ml
eolmear~ wrtll;ill .».11) MMI
bne. 2 mtr ground pliIl'IlI 3 dB

YMf • lH' IIIoliIn
l"~e'glilss 2 mlr , 6<lB~i n 3/8-2. mI
My8illldef 2ml, 6<18 ~in 3/8·24 mt
My8,"'de< 2 meter " ., ., ., .
Imrte b<O~m lor 10·80 mete<s

DStAlI u.: r\ll'Ja-A
21~ 7Or;no• • 35 MHl .
2185 CGft'4lItM 0KiII Irnk systIrIl
CUS " CfIlA" ANTENNA.
APB llllind '1._ wrtItiII
A3 3 ......... trltllnd bull _...
,1.1.3 1 & 10 " HI .cICI on k~ IDI A3
,1.744 7 , 10 "'HI * on k~ lor M
. 21BXl 18 Iiemen1 2 mI' . 28 8' bilofI'IlII
U S 4 elImenI \faII(Il)Nm •. _. •
,W. 40·10 mI' , ..rtlcal .
AY5 80-10 ml ' , ..' local .
ARX28 2 mtr 'llinI/ORilng$"
AflX.~8 4~ MHI R,nl/O IIiInQr!<'
AU.· lI I • • MHl 11'" VH F ......
AIH'1 1 11 elemen1 , .6-1.8 MHz bIIiIm
AUT·n n -.... .~ Packe< '
,1. 144·101 10 .- 2 Jl'Ilr '0$Qr'
,1.1.-4-201 20 ....... 2 {)sgt- .
215W8 15 __ 2 ' !lrlrlnw'
2208 11 _ FW .~.

2JOWll 144-I.aIllHl . 30 ...
32·19 19 ....... 2 Jl'Ilr '1IoomII'
• 2.8 2. IIlemenl .~. . . ..
IG-4CO • eleme<lt 10 mlr. ' Skl"'illke<'
IS--.CO ....menl 15 mlr. 'Skl"'alker '
2(HCC/ • element 14 MHl 'Skl""ill" ' ·
"USTLI." ANTENNAS
48TV . 0·10 ml' , vertical .
5BTV 80-10 m\(, ve<tltal ,
SBTV 6 tliIncI trap vertJtil
"OTO"S
.-.....u HD13 \10 ,1 SQ It I
AIIiInte U110
1El.O. AA40 TV. 3 SQ It ,
TELEX Cl\oI5---l1 [a,5 SQ lt 1
TElEX ""'" IV [15 SQ It I
l1LEl 121 [20 SQ lt I

1?i'8~ li~[ . ()80 - per IQlll ..
li-16 & 6'20 <W9O . per IQlll ..
1108 II U M,n, 8 low 10Si klam per !ooI

500' roll " .
1198 IIGBU Columbia superllox $311100' or

500' for .

National Tower CompanJ'
P.O.Box 15417 Sh8wn•• MI..lon, KS. 88215

Hours 8:30-5:00 " oF I'riee Sul)ie(t 10 Ctlanoe WlItlout NOIiee

ROHN FREE .... STUBS WI11l
EACH BI SERIES TOWER

IOO8AS
1058AS
1558AS
2.....ro,,,,
1·15
,.2S,."

""2S8S

""21 .85..",.2S

'"Y·.5
GPG2A
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VISA-MC
AMEX-DISC.

C IE Clevel8nd In.tltut.
of Electronic.

______ SlIuc>JC<>uncl

~~ OF~",,';;j <~

s~,({f~z A 0
~,< ;1,)', '"
~ A " ...'v ..

• 1934 •

CIE is the:' worlJ\ largest independen t
!>ruJ y elec tronics school. We:' o((e:'r ten
courses covenne basic electronics [0

advanced Ji~lral and microproc essor
technology. A n As.......sciare in A pplied
Science on Elect ron ics Engineering
T echnotogv is also off ered.

S tuJ y at home - n l) c lasses. Pro-
gr;uns accredi ted and elunble for VA
benefns.
. . ---------------. -----
C IE c.......·d M>J In""u,~ ,~. E..... , ,, "'....

177('1 l~... I 7,h Sf . <.."'_ d~nJ . ot'k' .... ll ~
YE.."i ' 1 .. . n' ,,, ...... "~,,..J S<-nJ ...... m. el l "' ..."'"
, .... ~'I( "",1uJ"'ll J..-wl_ .h... ,he- I\.........,~ ~
I""oer~m

f'ton, N.......

I\J..J...,.. ' "C It, ~''' '~ Z"

'" A,,,., ( '" 1...;1'tl,.., ,. N" ,

Ch", ~ f"" t", ( ;.J 1\<,1I"on "n lJu,,,",,,,.,III<I\<!'"

o V",,,,,,n 0 1\" ,,·. 1\. ' \ MAll TDnA¥!

AARII9

ASSOCIATED RADIO
8012 CONSER 80X 4327
OVERLAND PARK, KANSAS 66204

(EVERY DAY A HAMFEST)

BUY SELL TRADE
ALL BRANDS NEW AND RECONDITIONED

WE'LL BUY YOUR EXTRA RIG
STATIONS-ESTATES ETC.

Call 913/381-5900
FAX 913/648-3020

SEND S2 FOR CATALOG AND WHOLESALE LIST

CIRClf: 66 0"1 READE R SER\lICE CARO

CALL OR WAITE
FOR FREE CATALOG
·RiIqIM'IC .....,.m, Pfklnt

,
DTMF/steel keys!

sealed gold contactsl

11jJ
.COLOR.....11 keytlQlrtts come in BLACK. .

OPTIO NAL: Specily DARK BROWN ' Contactl
ani: W"TEA PROOF/OUST PROOf . Completely

",I con t.l....d · NO AFI • Simple 3-W!" connection '
) Output Ilr>'el ""J. • Wid' OPlIflting 'eng." to 16 VDC •

WI.. lemp«ltur. (I~ -22° 10 • l&:1°F • Supplied .. '"I
inllructions..~I~, t....plet. 'hal4w.r•.

p .TY 12 KEY VERT. S53'
P·7H 121(£Y HORIL $53'
P-IY ,. KEY VERT. ssr-

SAVE
TIM E
and

MONEY
with
THE

HAZER
, . '

Bring things down for
safety and convenience.

CIRCLE 15 7~ RU OEII S ER\lICf: C"RO

1217.,. .......
U1 U III ppcl.W.,. .......
" ' .SOP9d.

Small Orders Welcome

__ clomb yOU' 10.... . gll" ,."lI, 11'1,......to, .ya'.."
""ttonn...nd fO~"" mounl on ....-"ZER,complet. ,yol...
t'_I"..., ,n"""c" upt'll'" POf;'tlO<1 . Sf.1.eylOcl< I,a'em
_ ..... .." .....,'""" or 10.... "'11 _.!;an rOil
CO"'IPIiI'lI "-'I ,ncll," . " <nell 100 " 01c 0..... _
.""...a"",. For Ron n 20."" 25 G T_."
_.2-Hea<y~_ t2toQlt._
...... 3· St,...,..., 01...... atQ II 108<1
""''' 4 ._y~''' 11.1'8", It_
8aI' TIl",~ _ '''\I T8-2$ lor II'l)' 01._

Kf:NPRO "",'''''_ 1'101_
KR~ 11 Ill. 11 A.z "nu ln Ro'o. $21 ~ .9S PP<!
1(1'1 ·600 t 9 sQ. It . " l ,muth Roto r S299l1S pp(!
1(1'1 . 200(1 27 sq. It Az'mu ln Aoto . $51995 ppd,
KR·5Ioo "Z-El S. t"llItl ROlor $399 95 PDd
S...d IOf I.... ch'''•• 01 .lumlnUIII to . . .. ,p"'lIlc.'I~
..,gl-.cl IOf u lth "'" H.....

' ••IM:llon _ Coli IocNy .1Id c-.. to \I....._..e-.,. 01'_ d>Kk Of _.,_.

IRON POWDER and FERRITE PRODUCTS

AMI~~oWJm
Fast. Reliable Serv ice Since 1963

Free "r ecb- Data ' Flyer

Toroidal Cores. Shielding Beads. Shi el ded Coi l For ms
Ferrite Rods. Pot Cores. Bal uns. E tc.

12033 OTSEGO STREET, NORTH HOLLYWOOO, CALIFORNIA 91607

CIRCLE 4 ~ RE"OER Sf:R\l1Ct: C"RO
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Ham Doings Across the Country

Special Events listings will be
provided by 73 magazine free of
charge on a space-available
basis. Announcements must be
received by the first of the month,
two months prior 10 the month ;n
which the event takes place (by
Apnl 1, for example, for a June
Of later event). Please mail /0

Editorial Offices, 73 Magazine ,
WGE Center. PeterbOrough NH
03458. ATTN: Special Events

BARTON VT
MA Y 6-7

On May 6 and 71he Boy SCouts
01 America, 01 the Green Moun.
tam Council of Vermont, Ind ian
Lakes District , will hold their
annual ScOUI Show and Camp
boree at The Orleans County Fair
grounds in Banco . A special event
will be the operation 01 an Ama
teur Rad io Station on the following
frequencies (signal propagation
permitting) : CW 3710-3740 ,
7110-7140 , 21110-21190 .
28200-28300 kHz, and on SSB
3910-3990, 7225-7390, 21325
21425. 28300-28500 kHz, and
maybe 2 meters on 146.475..940,
.880, .760. Visitmg Radio Ama
teurs with a valid license will be
operating the stauon. A request
has gone to the FCC for a special
call. For more info rmation contact
Arnold Uftin WB 1DSD.

SPRINGFIELD IL
MA Y 6- 8

Special event station W9DUA
will be operated on May 6-8 10
honor the dedication of the Viet 
nam War Memorial at Oak Ridge
Cemetery in Springfield. Opera
tion will be in the General Class
portion of 80m- 10m (up 35 kHz) to
include 10m Novice portion from
14002 to 20002. For a certificate,
send OSL and a large SASE to
Sangamon Valley Radio Club,
toc.. Red Cross Building. 1025
South 6th Street, Springfield It
62703.

BEMIDJI UN
MAY7

The Paul Bunyan Amateur
Radio Club is excited to announce
their annual hamfest on May 7 at
the newly constructed Moose
Lodge. The action-packed day
will begin at 8 AM with a pancake
breakfast, then move on to
Skywarn retra ining, Computer &

Packet Radio Demos, and a
presentation of a OX Expedi tion
by George AD0S of RF Enter
prises. Exams will be given . Deal
ers will be present . Talk·in on
146 .13/.73 . Write or call Paul
Bunyan Amateur Radio Club,
PO Box 524, Bemidji MN 566!11;
218-751-1964.

CEDARBURG WI
MAY7

The Ozaukee Radio Club, rnc ..
wi ll sponsor its 10 th annua l
Cedarburg Swaplest on Saturday,
May 7 from 8 AM to 1 PM at the
Circle B Recreation Center , in
Cedarburg (20 miles north 01
Milwaukee). Admission is $2 in
eoveoce or $3 at the door. Four
foot tables are $3 each . Door
prizes, food , and refreshments.
Setup at 7 AM. For admission
tickets, table reserva tions, maps,
or more information, send a
business-size SASE to 19880RC
SWAPFE$T, 101 E. Clay 51.,
Saukville WI 53080; 414-284
3271 .

OULUTHMN
MAY7

The Arrowhead Radio Amateur
Club of the Duluth/Superior area
proudly presents SWAPFEST '88
which will be held on May 7 at the
First United Me thodist Church
(the copper-domed church) in Du
luth from 10 AM to 3 PM. There
will be hourly prize drawings dur
ing the day in addition to the main
door prize, and a meehng of the
Minnesota Repeater Council dur
ing the day. Admission is $4, with
4' tables going lor $5. Talk-in will
be on 146 .34/.94 MHz. For more
information, please con tact Ron
Cadson K0BR, 5128 Wyoming
Street. Duluth MN 55804; 218
525-6860.

OWEGO NY
MAY7

The 29th Annual Southern Tier
Hamles1 will be held at the Tread
way Inn , in Owego. Talk-in on
146.161.76 and 146.52, Gate ad
mission $4. Under 14, free. Dinner
and gate ticket combined is $15 in
advance. ARR L VECC exams,
League Forum, vendor displays ,
and aU-day flea market. For more
information or ticket orders, send
SASE 10 $TARC, PO BoJC 7082,
Endicott NY 13760.

ST. PETERSBURG FL
MA.Y 8

SPARC, the St. Petersburg Am
ateur Radio Club Will sponsor the
Hamfest on May 8 trom 8 AM 10 3
PM at lake Maggorie Park, Sher
ters 1 & 2, in S1. Petersbu rg Ad
mission and swap tables are free.
Talk-in will beon 147.061.66. Con
tact Hank Briese WA4RLV, 10804
84th Ave. N, Seminole Ft 34642.

BATAVIA NY
MAY14

The Genesee Radio Amateurs
(GRAM) will operate W2RCX on
May 14 from 13002 to 2200Z at
the 18th century Holland Land c t.
tree Site to celebrate GRAM's
25th anniversary. Suggested fre
quencies are 3 .913 , 7 .2 13 ,
14 .3 13, 21.313 , 28 .3 13, and
147.225 + . For OSL, send aSL
and SASE to GRAM., PO Box
572, Batavia NY 14020.

FAIRFIELD CT
MAY14

The Greater Fairfield ARA, rnc.,
will operate WB1 COO during the
53rd annual Dogwood Festival,
from 13002 to 2200Z on May 14.
Frequenc ies : 3 .975 , 7 .235,
14.330,21.420, and 28 .310 MHz.
Send a large SASE for certificate
and aSL card 10 FARA. PO BoJC
486, Southport CT 06490-0486.

SCHENECTADY NY
MAY14

SARA will operate K2AE from
Saratoga Spa State Park on May
14 for Region II, Eastern Cluster,
Boy Scouts of America, during
their Ncrtn-Ocgee III. Station
hours will be 13002 to 2000Z .
Suggested frequencies are
14.33Oand 28.360. For commem
orative OSL, send OSL and SASE
to WB2STS, 2 Union St., Sen
enectady NY 12305.

BIRMINGHAM Al
MAY 14-15

Ptans are well under way for
the BirmingHamfest '88 ARRL
State Convention, May 14and 15,
at the Birmingham-Jefferson Civic
Center . Exhib ito r booths are
$125 for both days, VIP tables
are $20 per day, and flea market
tables are $10 per day. All Birm
ingHamfest '88 booths and tables
will be on the main floor of the
Exhibition Hall in air-conditioned
comlort . Your Exhibitor Booth
reservation entitles you and your
employees to free admission .
Doors are open to the public on
Saturday, May 14 from 9 AM to 5

PM and on Sunday, May 15 from
9 AM to 3 PM. Admission is $5
per adult. Featured are booths,
tlea market , forums , amateur
license testing, awards, Birming
Hamfest banquet, and non-ham
activities. For more information
and a reservation form, contact
Mildred Cullen AA4XF, Chairman,
BirmingHam/est '88, PO Box
26576, Birmingham At 35226;
205-822-6130.

OWENSBORO KY
MAY 14-15

The Owensoorc ARC will oper
ate the club station K4HY during
their annual BBO Festival starting
02002 on May 14 to 06002 on May
15. The frequency will be 7235,
28.350. For a certificate. send
SASE to Ray Tale N4EKG. 1615
East 23rd $t., Owensboro KY
42303.

UNIONTOWN PA
MAY 14-15

The Uniontown A.RC. will op
erate W3PIE May 14-15 from
17002 to 03002 both days to com
memorate the 50th anniversary of
U.A.R.C.JlN3PIE . Suggested fre
quencies: lower portions of the
20-40-80 meter generat phone
bands, 28 .333 Novice phone
band. conditions permitting. 2 me
rer FM simplex on 146.55 . Also
612 meter, 220/432 sideband. For
certificate, send OSL and large
SASE to Uniontown ARC., cto
John Cermak, Box 433, Repub/ic
PA 15475.

ATHENSOH
MAY15

The Athens County Amateur
Radio Association 's 9th annual
Hamtest will be on Sunday ,
May 15, from 8 AM to 3 PM, al
the City Recreation Cen ter .
Admission is $4. Free paved out
door flea market space adjacent
to building for tancaters. Talk-in
on the club repeater is at 146.341
.94 MHz. Indoor space is only
available by pre-registration. II
interested , contact Rod Holley
KA8NDC. 15267 S. Canaan Rd.,
Arhens OH 45701 ; 6J4-593-8177.
For general info rmat ion, wflte
Car' J . Denbow KA8JXG, 63
Morris Ave., Athens OH 45701.
Licensing examinations will be
offered at all levels, and those
wishing to take them should mail
a completed FCC Form 6 10
and a $4 .55 check payable to
ARRUVECC to John Cornwell
NC8V, 101 Coventry Lane,
Athens OH 45701. (Walk·ins are
aceeptec.j

•
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CHICAGO IL
MAY 15

The Chicago Amateur Radio
Club will ho ld its an nual Mi ni
Hamfest on Sunda y, May 15,
from 9 AM to 3 PM at the North
Park Village, in Chicago. Admis
sion is $2. This will take place
indoors in case of rain. Refresh
ments . For more information,
call George Sopocko WA9JEZ,
Director of Special Events, at
3 12-545-3622.

EVANSVILLE IN
MAY 15

The Tri-State Amateur Radio
Society will hOld its annual Ham
fest at the 4-H Center on Hwy. 41
N. Evansville IN, on May 15, from
6 AM to 3 PM Admission is $3,
tables are $5. All activit ies are
held inside. Talk-in is on 147,751
.15 to 146.19/.79 . For more infor
mation. call C. Sartore N9DYE,
709 E. Virginia St., Evansville IN
477" .

KANKAKEE IL
MAY15

The annual Kankakee Hamfest
spon sored by the Kankakee
Area Radio Society will be at the
Kankakee County Fairgrounds on
May 15 from 8 AM to 3 PM. Free
flea market tables (limited), ARRL
booth, many exh ibi tors . Free
parking and free shuttle to Kanka
kee Airport . Food and drinks will
be available . Admission is $2.50
for advance tickets and $3 at the
gate. Setup will be on May 14
from 6 PM to 8 PM and on May 15
from 6 AM to 8 AM. Talk-in on
146 .34/.94. For more information,
write KARS, C/o Frank DalCanton
K A9P W W , RR . 1 Box 36 1,
Cheban se IL 60922; 81 5-932
6703 after 5 PM CST or 815-937
2452 before 5 PM CST.

KNOXVILLE IL
MAY15

The Knox County Radio Club,
Inc ., will ho ld its annual Knox
County Hamfest on Sunday, May
15 , at the Knox County Fa ir
grounds in Knoxville. There will be
a large commercial display bui ld
ing and acres of outside flea mar
ket space avanabie at no charge.
The gates open at 7 AM and the
commercial bui lding at 8 AM .
Talk-in will be on 147.00/146.40.
As in the past. the Knox County
Pork Producers will be serving
their famous Butterfly pork chops
and other goodies. VEC testing
will be given near the Hamtast
site. Walk-ins on first-come basis,

or mai l current FCC 610, copy of
license, and $4 .55 check payable
to [)eVryNEC. For table reserva
tions, pre-registrat ion of testing,
and advance tickets, write Keith L.
Watson WB9KHL . 119 South
Cherry Street #3, Galesburg IL
6 1401-4527 or call 309-342-3885
evenings.

WHITNEYVILLE PA
MAY 15

The Tioga Co. Amateur Radio
Club is sponsoring its 10th annual
Hamfest at the Tioga County Fair
grounds, in Whilneyille PA on May
15 from 8 AM to 4 PM. Admission
is $3 at the gate or $2.50 in ad
vance. Inside tables cost $3 each ,
outside f lea market tables are
free . There will be free parking on
the grounds, VEC test ing, plenty
of good food and drink. Talk- in will
be on 146.79 or 146.52 Simplex.
For advance t ickets (dead line
May 1), send check or M.D. to Bill
Reilly. RD 4 Box 1OJ, Wellsboro
PA 16901. For further information,
contact John Winkler WB3GPY,
RD 2 Box 2 67, Wellsboro PA
16901.

WRIGHTSTOWN PA
MAY lS

The Warminster Amat eur Rad io
Club is sponsoring their 14th an
nual Hamfest at the Middletown
Grange Fairgrounds in Wright
stown. Gates open at 7 AM (6 AM
for vendor s) . Admission is $3
(XYLs and children free). Approxi
mately 80 indoor spaces with 8'
tables are available at $5 per
space. Features new equipment
vendors, large Ilea market. Talk-in
00 146.52 Simplex and 147.691.09
repeater . For information or pre
reg istration, contact Frank Charl
ton KA3FBP, 1479 Kingsley Drive,
Wa rminster PA 18974; 2 15-675
2549.

SO_SIOUX CITY NE
MAY 20-22

The 1988 Midwest AAAL Con
vention will be held at SO. Sioux
City Nebraska on May 20, 21. and
22. There will be seminars on OX .
Packet, computers, computer re
pair, handi-hams, ATTY, AMTOA,
FCC, AARL General Counsel ,
and more. Programming will start
Friday afternoon at the Marina Inn
at 2 PM. A get-acquainted dinner
with entertainment will be held Fri
day night. Activit ies on Saturday
beg in at 8 AM . There will be pro
grams all day Saturday and Woulf
Hong Initia tion Saturday night.
FCC examinat ions will be given
Saturday morning. There will be a

full line 01 exhibitors. large flea
market, free 2 meter rig testing ,
and ladies' programs Friday alter
noon and eu day Saturday. District
aSL Manager, MARS. The Ban
quet is $10 pre-registration and
the convention is $6. Flea market
people contact AI Smith WIPEX,
3529 Douglas St.• Sioux City IA
5 1104. For convention mtorma
non. contact Dick Pitner WIFZO,
293 1 Pierce sc. Sioux City IA
5 1104

ABILENE TX
MAY 21

The Key City ARC is sponsoring
its annual ham radiO/computer
swapfest on Saturday. May 21,
Armed Forces Day, at the Abilene
Civic Center from 8 AM to 5 PM.
Doors are open from 6 PM to 11
PM on Friday, May 20 for dealer
setup. Pre-registration is $5. Ad
mission at the door is $6. Tables
are sz each. A6:45AMto 7:45AM
ham breakfast and 7:30 PM BBO
dinner are planned at the Abilene
Inn . Plenty o f parking . A lso
planned : a tour of Dyess AFB and
the B-7 bomber, an air show, a
tour of the mall of Abi lene tor the
ladies, and a gun and knife show.
For more information , call Bill
N5DOX at 915-698-4606 after
noon local time. Send pre-regis
trations to KCARC, PO Box 2722,
Abilene TX 79604.

CADILLAC MI
MAY 21

A Shop & Swap sponsored by
the wexaukee ARC on May 21 ,
from 8:30 AM to 3 PM, will be held
at the Cadillac Middle SChool. in
cadillac. Featuring guest speaker
Doug DeMaw W1FB . Swap ta
bles, food . Talk -in 146.97 re 
peater. Admission is $3. Tables
are $6 each. Con tact: John Crad
dock KX8Z at 616-797-5491 or
write Wexaukee ARC, PO Box
163, Cadillac MI49601.

COLORADO SPRINGS CO
MAY21

The Pikes Peak Radio Amateur
Association will hold its 1988
Swapfest on May 21 from 8:30 AM
to 4 PM at the Rustic Hills Mall at
Palmer Park and Academy Blvd.
Free admission . Table rental is $8
in advance and $10 at the door.
Commerci al dealers and VEC
test ing . Ta lk-in on 146 .3 71 .97
(courtesy of Pikes Peak FM Ass0
cauonj. For information or reser
vations, con tact AI N0CMW, 303
473-1660 or wr ite PPRAA
Swapfesr. POBox 16521. Colora
do Springs CO 80935.

DUBUQUEIA
MAY 21

The Great Ri ver AR C of
DUbuque IA will operate NS0U
from 1500Z until22QOZ on May 21
at the site of the annual Dubuque
fest special events and message
center. Operation will be in the
lower 20 kHz of the 75. 40, 20,
and 15 meter general bands.
Station N9FVN will simultane
ously operate voice in the 10
meter novice band. For QSL card,
send SASE to NSOU, 2735
Hickory Hill, Dubuque IA 52001 .

KNO XVILLE TN
MAY 21

The Radio Amateur Club of
Knoxville will have their 23 rd
annual Hamfest/Computer Fair
on May 21 at the Kerbela Temple,
one week earlier than usual, and
for one day only. Admission is
$5 . Tables are $10 each . Talk-in
will be on 147.90/.30. Advance
registrat ion is required . For
more information. contact Carol
Whetstone, Hamfest Chairman,
3702 Vista Lane, Knoxville TN
37921 .

SPRINGDALE AR
MAY2t

The Northwest Arkansas Ama
teur Rad io Club will sponsor their
1988 Annual Hamfest on Satur
day. May 21 at the Rodeo Center.
Setup starts at 6 AM. Doors open
from 8 AM to 4 PM. Featured are
indoor swap tables, commercial
exhibi ts, snack bar, ARAUVEC
testing, forums and program s,
prizes for hams and ladies. Air
conditioned facility. Table reset
vatiorls are $3 each . For more in
formation or reeerveucn. contact
Chuck Webb KA5BML or Mary
Webb KA5HEV, PO Box 338,
Prairie Grove AR 72753; 501-846
2847.

PARAMUS NJ
MAY22

The Bergen County Amateur
Radio Association is sponsoring
its Spring Hamlest at Bergen
Community College, in Paramus
NJ. Rain or shine. 8 AM to 4 PM.
Buyers free, sell ers at $5 per
space, tailgate only. Talk-in on
146.19/.79 and .52 direct. Ama
teur te st ing , Nov ice through
Extra. 8 AM to 11 AM. For testing
information only , contact Pete
Adely K2MHP at 201-796-6622.
For general in formation , contact
Jim Joyce K2Z0, 286 Ridgewood
etv«, Westwood NJ 07675;
201-664-6725.
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DEALERS
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pcm,;u,-d D,fI....·",f)· " " 1aoo [lay"",m mu, 1' ea,'h "' to\) day, III ad"a nee I1r puhl icalion . For ... ' .."'pic. ...J" "rti'l n~ r" , lhe Ap'i1 ' liM,"u" I11U,1 he ;n "ur hand, by h 'hruary 1, 1. Ma,1
lu 7,1 Am"" ..., N.aJ"" H,'J'" Cu ",,,r. WGE ("eme•• I'<'terh<>n ...~h. NH U_'-l 5l1 .
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Num.,.. 32 on ,our Feedb«k C8rd

Hams Around the World

Not True

Acontroversy , however, tainted
this operation. Atter the group r&
turned to Thessaloniki, some of
the OXpublications printed a false
rumor that the group wa s de
manding $5 for aSL cards, which
would be a violati on of oxec
rules. There was no truth 10 the
rumor, and the Greeks have never
even asked for donations, al
though the trip entailed consider
able expense to the ind ividual op
erators . The local radio cl ub
SV2SV handled the OSl chores
for all six operators, and no addi
t ional donation or contribution
other than return postage was re
quired.

Goodwill

The group established excel
lent relations with the monks at
Dochiariou, and fUlly expect to re
turn for another eXpedition in the
near future. Perhaps they can set
up a station better suited to Asian
contacts, and maybe even take
along some experienced CW op
erators and nxpecnrcnera 10

make even more contacts next
time. Meanwhile Apollo continues
to study for his amateur license,
between his work and religious
duties, which take up to 16 hours a
day. Apollo has taken the ew test
once, but has not yet passed it.
When he does, Mt. Athas wilt fall
way down the list of Most Wanted
cccnmes. m

Asian asOs. Most of the contacts
were SSB, but SV2UFISY made
about 3000 CW OSOS.

Considering that none of the op
erators were either experienced
DXpectitioners or contesters, the
group did a very fine job handing
out MI. Athos contacts.

Photo B. The Dochiariou Monastery on the southwest side of the Mt.
Athas peninsula, Site of the /SY operation.

headed out of Thessaloniki for the
port of Ouranoupolis, where they
expected to catch the ferry that
serves the roadless Athas penin
sula. Unfortunately, the boat cper
etors refused to allow their cans of
gasoline for the generators. The
amateurs had to settle for a single
zs-uter can, enough to run the
generators for a single day.

Despite the shOrt planning peri
od and ferry problems, the group
landed at the 1000-year-old
monastery of Ooch iariou and
quickly erected their antennas:
tribanders and multi-band
dipoles. The monastery loaned a
two-story building to the ama
te urs, and provided generator
power during the day, allowing the
group to use their linear amplifi
ers. The monks even provided
gasoline for the eXpeditioners'
own generators for contacts at
night.

Quite a Haul

Using eight HF rigs, the six op
erators made almost 23 ,000
asOs in 13 days, using their own
callsigns ISY. They tried to keep
three stations on the air at all
times , breaking only for meals and
generator maintenance. As might
be expected, nearly half of their
contacts were with European
hams, but they managed about
7000 contacts with North Ameri
can oxe-s. 4000 with South
America, and even 1300 Oceania
a s o s. The only problem was with
Asia . The Japanese amateurs
co uldn't hear th e group, as a
steep mountain blocked the path
to the northeast. George SV, UA
and Nick ended up hauling an en
tire HF station and generator to
the top of a 1200-meter high
mountain to make about 1000

great news when the Greeks
announced that they would soon
be on from the Holy Mountain.

Short NoUce

The operation began on the
evening of Sept. 15, when Nick
Georgiadis SV2RE, Presidenl of
the Rad io Amateur Union of
Northern Greece, received word
from Apollo, a as-veer-ere monk at
the Dochiariou monas tery, that
he had finally obtained entry and
transmission permission from the
Holy Epistasia. Nick had been
negotiating for several years wilh
Apollo, who is studying for hisown
amateur license, to get this covet
ed permission . The permit was
valid for 15 days.

Nick immediately sprang into
action, and started to round up
amateurs who co uld get away
for a two-week OXped ition at a
moment's notice . Many local
hams had al ready used thei r
yearly vacation time, and others
had commitments thai prevented
their gen ing away for two weeks.
But with in two days Nick pulled
together five other amateurs and
hundreds of pounds of amateur
radio gear, including the follow
ing : Yaesu FT-l 0 l , FT·l 0 2 ,
FT-980 , ICOM IC-720A, IC-740,
IC-745, and Kenwood TS-520.
They also brought along VHF and
UHF rigs and antennas, beams,
and generators.

At 5 AM on Sept. 18, the group
stuffed themselves and all their
gear into a small rented van and

Chad Harris VP2ML
POBox 4881
Santa Rosa CA 95402

Ox

WT. ATHOS AT LAST!

In September 1967 sill: Greek
amateurs staged what many OX·
ers around the worid were starting
to suspect would never occur: a
legitimate operat ion from MI.
Athas. No Greek amateur had ob
tained permission to operate from
the Holy Mountain since Manos
SVlIW was on in 1980. In the in
tervening years, the Greeks have
carefully scrutinized every opera
tion from the remote pen insula.
and quick ly cried " foul" whenev
er they found problems.

For example, the Greeks bitter
ly lought DXeC acceptance
of Frank Turek DL7FT's ope ration
as DL7FT/SVlA, and even con
vinced the Greek authorities to re
voke Frank's reciprocal amateur
license. (The DF7FT/SV/A opera
t ion was eventually accepted
for OXCC cred it) Then in 1986
the Greeks stopped several Ital
ians from mounting a " radio prop
agation study" from Mt. Athos.
(See "Almost Athos," in the May
'87 " OX" column .) Whenever the
Greek amateur community coject
ed to hams from other countries
operating from Mt. Athos , OXers
around the world said , " Why don't
you operate from Athas?" After
several years , nxers were ee
ginning to despair, and started
talking about deleling Mt. Athas
from the DXCC list. So it was

Photo A. The 1987 Mt. Athos DXpeditioners: (left to right) standing Alex
$ V200, George SV2UA, Nikos SV2RE. SiUing: Paul SV2TX, Lef/eris
SV2UF. and Nick $V2WT.
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Credit card customers can order by
phone, 24 hours a day, 7 days a week.

Call Toll-Free:

1-800-328-0609

GENERATORS
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You can enjoy money-saving prices on
these powerful energy sources. Manufac·
turee's overruns at FAR BELOW dealer
cost! For camping. home emergency use
or commercial use.Provides instant power!
NOTE: Gefw'aIOnshclUd nol be apeoaled in ....___
alIl,>C1u<e, see apectfied IfTIormaDon in __......,..-

Umfted Factory WaITanty
One-Year on Parts & LAbor.

A. 1,200 Watt Continuous Duty
RECOIL START GASOUNE $349
Compare At: '695.00 . .

hem H-3551 -S4n-005 Ship, handling: $19.00

B. 2.500 Watt Continuous Duty
RECOILSTARTGASOUNE $369
Compare At: ~5.oo . .

Item H·3551 ·1043·314 Shipped Ireight cole<:t

C.4,OOO Watt Continuous D4RECOIL START GASOUNE $ 29
Compare At: "925.00 .. .

hem H·3551_1043·355 Shipped ITelghl coIlecI

D.4,ooo Watt contlnuous~u
ELEC, START GASOUNE 8
Compare At: 11100.00 • .

lIem H· 3551.1043·3n ShIpped freight collect

£. 4,000 Watt Continuous Duty
MULTI-FUEL ELEC. START $629
Compare At: '1195.00 ..
Item H·3551 .1G43-348 Shipped hlghl collect

-----------SEND TO:
1a:.C'OAl1Ihoriled Uquidator I
I 1405 Xeni\.lm Lane NfMinnN poli1, MN 55U1 _44~ I
I 5end-A. a..._to) @S3oI9 lIem H·3551-5417-CO!i I
I ,"",,~a. G _(I' @S369 lIem H-3551·TOoIJ· 3'WI I

I ,"",,- C. a.c 11) @$429_ llemH·~1·TOoIJ·~ 1
,"",,_ 0. o. _t.) @$48II _ llemH-355I -TOoIJ·3TlI ,"",, _ L a.. , t.) @S629 .... lIem H.3551.1043-348 1

I
Md S'9.00 IlBCh lor insured shipping, handling 100 It.
G&ner.tor . All othe<1 . ,e sh'Pped ',eigh' Collect. II~ ,_de"ts lldd 6'lII saIelI IP- Sony. no CO D I

I 0 My C/'le(: ~ .. money- ocller t1 enc_. (No -,.. on 1
proc _ 'II onloetS paod by ct>eclo. )

I PLEASE _ """" ~ II CH£CIl D ...lilii. 0 0 ~ 0 I
I AI;d. No. h p I I
I PlEASE PANT CL£AFLY I
1-- I
I ..... "'. I
I ~ - I
I ~ ~ , I
I"'" - I
.._----------_..CtR<:U 129 Ofri AEAOEA 5f.AVlCf. CAIIO

.~~---
Clo-11,mo PIlont--CIA'CL£ 241 Ofri AEADf.A SEAVICE CAIIO

YOU'LL KNOW
THEY'RE

LEARNING
Carole Perry's (Doyton 1981 Hom 01The YllQl)

"jntrccucnon To Amateur Radio"
package allows children at all abilities
to achieve success.

THEY'LL THINK
THEY'RE JUST
HAVING FUN

I 0 Paymenl enclosed ( shipping
and Ilondllllll AlE£)

CHfCIl, ONE 0 Bill me; school OISclress only

I ($hipping and tlonclliAll will De o<kled)
PIeose send me one pockooe oI-.nlTOducTlon To
Amaleur Radio" 01 only 599."",= 7.'=':'::;-

I
Please send me Olkllllonol Co6&key
KXXls 01 only $19." each S
PIeose send me oddInonol Spocecooe

I
OU<liOCGssenes 01 only $6.95 earn S
__oll(l'l,__ OI ~ ao_OI ""'__

TOTALPRICE.====_I :::InClude lox exempI """"*""- aPC*Cotllt

I l_ 'PosIl IOl'l::~=========SChoa/,lOogoNlotJon

I ::Hf~~
1.: _

Reoov-to-teoch package contains: Teacher's
Manual with 26 lesson plans, Code Practice
Oscillator for Morse Code practice,
soocecooe audiocassette which follows
lesson plans

o Any motivated teocner can leach the program,
o Hom Radio program is used as a motivational
100110 teach skills in other SUbject areas
o 24 hour aonme is cvouome tor help
and cuesnons
o High motivational ocnvnes. homewcrks. lund

~ raisers. quizzes. & reproducibles included

Ii'! d' PO. BOX 1646M<2 10 STATEN ISLAND.

- M C2ntor5 ~~ ~1'~16
rv1 Inc.·

r V'l - - ---..,
LIMITED TIME ONLY-FREE VIDEO I

I CASSEITE SHOWING I
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[ll\VID ALAN
EVANSTON, Il 602'02

CIIICL£ 321 ON RUDER SER'llCl CAIIO

NEW 4 ELEMENT
10 METER BEAM
NOW AVAILABLE

- GET MORE OX WITH THIS lOWER
Finally a 200 h. lower yo u tan afford.

an d climb in any wealher. Your neighbors
will love it!

This original. personalind 8x10 black
and while caricature comes "factory essem
bledft

• in a he3'ly acrylic trame ready m hang
in your shack. Allow 4·6 weeks for delivery.

Just a clear close-up photo will allow
us to put your tace on me lower. Also in
clude your call sign , name, address and a
check lor $35.00 made out to :

DAVID ALAN GRAPHICS
p.o. BOX 35
BATAVIA, IL 60510

-NO BUILDING PERMIT REQUIRED
XYl version available
Photo will be returned. shipping included.

Capyng~1 1981 D.,ill A~n Gqp~ic5

Call or Send $2,00 for Comple te
Catalog and Prlcmg of Antennas.
($2.00 Refundable on 1st Order.)

DEALER INQUIRES. PLEASE CALL

-,,""Go" .. f~ U......-.,_.0<_
'1'_--lOOO CW 4000"'.

__ '0 ..
...._ .0 ......_A_....
~,., A...,'"-,-,,"_, e-.~C_..._....
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possible on paper. The only trou
ble I foresee is keeping the proper
170-Hz shift on the different
bands-the HW-8 has a record 01
moving the CW offset from band
to band. Those who have dabbled
with this, please send in your ob
servations,

Audio Frequency Shift Keying
(AFSK) is where the the frequency
01 an audio signal shifts from one
Irequency to another. The resting
tone (MAAK) frequency is 21 25
Hz. The frequency shifts up to the
SPACE tone 012295 Hz. AFSK is
used almost entirely on frequen•
cies above 50 MHz.

Modern HF Any stations use a
different approach to generate
FSK: they feed AFSK tones into
the microphone input of an SSB
transm itter. The output. wh ile
lechnically J2B emission, is indis
IinguiShable Irom the F1B emis
sion when property desi9ned and
adjusted . This method is the gate
way to ATTY for Argosy and Arg
onaut owners. I used my Argonaut
on zo-meter RTTY with excellent
results.

Because 01the 100% duty cycle
01 ATTY operation, take care to
keep AF power transistors wilhin
their ratings. Power supplies are
called on lor extra key down-time.
Many 100-watt transceivers must

tor to shift the VFO down in
frequency. Voltage to the diode
causes it to conduct and ground
the capacitor, causing the desired
shift in frequency. The terminal
unit/computer co n t ro l s the
voltage to the diode .

Have any of the readers tried to
FSK the VFO 01 a HW-8? It looks

Many hams, myself included,
used to use old ,cnyctauerers.uee
the Model 15 Tetetype", Model
19, and 28ASR machines to de
code Any. These klunkers are
quickly fading from the scene.
There are now many computer
TUs, such as my Color Color com
puter, which decode the Baudot
code in utter silence.

The TU converts the audio
tones from the receiver into a ani
off voltage and routes it to the
computer via the A8-232 port. The
computer, with the proper soft
ware, then decodes the TU output
and displays the results on the
monitor. Some of the sim pler
phase-locked toops do a fair job
decoding the audio from the radio
into Baudot code, provided the
bands aren't too congested.

Most OAP radios can receive
ATTY. Those with a very narrow
CW bandwidth don 't allow
enough of the ATTY signal
through to let the terminal unit de
ccoe it. Again , a stable VFO is a
must.

The operator needs only to shi ft
the transmitter frequency down
170Hz. This is called narrow shift.
Wide-shift ATTY-850 Hz- is not
very popular today. Direct Ire
quency-shift keying is done by us
ing a diode and a variable capaci-

"Average QRP CW speeds
range from 10-20 wpm."

Photo B. It may not be much to look at, bur my CW decoder allows high
speed CW up to 100 wpm when connected to a computer.

RTTY
ORPers also dabble in ra

dioleletype. Baudot code is used
in RTTY. Common speeds are 60
wpm and 100 wpm-only a few
stations operate on 75 wpm.

experimented with CCW to share
their observations with me.

Number 33 on your FMdback card

ccw

an op may as well forget about
using the HW-7.

I use a computer to decode CW
sent fas ter than 30 wpm . My com
puter lor the task is the Radio
Shack Color Computer II. A home
made decoder picks up audio
from the Argosy, decodes the sig
nal , and displays the results on
the monitor. The computer also
sends my CW back to the other
steuon. Only a simple switching
transistor and reed relay is re
quired.

Ops who can co py high speed
CW by ear aren't usually much
bothered by slight VFO drift.

look lor high speed CW on or
about 7.032 MHz.

Low Power Operation

ThiS is " Coherent Continuous
weve .t'rn essence,CCW allows a
higher keying rate for a given
bandwidth than CW by sychroniz
ing the transm itter and receiver.
Raymond Petit W6GHM de
scribes his experiments in sep
tember 1975 aST. Adrian Weiss
WflRSP atso did some experi
ments on CCW in 1977. soewrcte
about these in June and July 1977
issues of CO, with astonishing re
sults .

In addi tion to spectrum econo
my, CCW gives a 20-<:lB slqnar-tc
noise improvement over a typical
CW signal using standard band
widths.

I encourage those who have

l---
•

I

•

Photo A. Don ', forget Packet radio for the QRP stations. Here 's a unit
running 24 hours a day on solarlwind power.

DIGITAL QRP

Mik.e Bryce WBBVGE
2225 Mayflower NW
Massillon OH 44646

CW
People geared 10 QAP tend 10

really go in for the small and sim
ple construct ion projects . CWo
therefore , is CAP 's princ ipal
mode since it is the most basic.
It's much simpler to build a CW
only transmi tler than a sse unit .

The main goal in OAP operation
is to communicate with another
person using the least amount 01
power. The name of the game is to
be understood and nol to intimi
date. A much sjower pace helps
avoid " fills" or " repeats." Aver
age OAP CW speeds range from
1D-20wpm.

This speed goes way up when
propagation is good. Operators
often use terminal units (TUs), 10

decode CW sent faster than 40
wpm. Most operators use a Iermi
nal unit to eeccee the CW for a
computer _ These terminal units
have very narrow filters, so it
doesn 't take much transmitter
drift lor the signal to fall outside
the decoder bandwidth. VFO sta
bility, thereto-e. is cri tical for the
copier using a TU.

The Ten-Tee Argosy, Argonaut
509, and 515 and Heathkit HW-9
are all very stable. The VFO on the
HW-8 needs work , however, and
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down the bands. There is a lot of
new and exciting things to do. Be
a mover and shaker. Spread the
word that ORP operation need not
be a CW-only mode ,

That' s it for this month. look for
a discussion next lime on phone
operations, including SSB and
AM, OSCAR sa tell ites , and .
space permitting, VHF and UHF.
Look also for a small milliwatt
transmitter project to build.

The reader service cards are
back. Readers should lake Ihis
opportunity to express their feel
ings about the column. I'm always
looking for input o n th e col
umn. and projects to share with
OAPers, Don't forget to send In
good photos! &I

GRAB
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needed a special term inal unit for
each mode. Now thanks to large
scale ICs. several makes of mult i-
mode term inals are on the market.
AEA's PK·232 is a good example.
The PK-232 wi ll decode CW.
RTTY (a ll speeds) ASCI I (a ll
speeds) AMTOR (mode A and B)
Packet , and WEFAX (weather
maps).

AMTOR is also lound on 20 me
ters, just below the RTTY sub
bands. Right now I don't know
anyone that has used ORP and
AMTOA togetherl Let's hear from
those who have!

This has been an overiook of
some of the digital communica·
ucos that ORPers have at their
finger tips. Take a look up and
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AMTOR uses two forms of time
diver sity in either Mode A
Aut omat ic Repeat Reque st
(ARO), and Mode B-Forward
Error Correction (FEe).

AMTOR, like RnY, requi res
the transmitter to be on 100% of
the time. AMTOR Mode A signals
are usable with some transmitters
at full power because of the
210-240 ms on/off timing. Also ,
the receive-transmit turnaround
time should be less than 20 ms.
Thi s require s full OSK in a
transceiver.

AMTOR require s a specia l
terminal unit. Some 01 the newer
au-to-one terminals will support
AMTOR as well as RnY, CW and
ASCII. Not so long ago, a ham

CIRCLE 1114 ON RIEAOER SERVICE CARD

Calling CO on RTTY with two
walls is unrealistic . It's best to tail
end a 050. listen for COs-the
RnY CO has a sound all its own,
which an operator soon learns to
pick out. Leave the main luning
dial in one spot and use lhe RIT to
lune in the RnY station. it prEM'lrts
Ieap-frogging all over the band .

The budd ing RTTYer needs
only a terminal unit. computer and
SSB transceiver. I don't suggest
both er ing with a mechan ical
mach ine . For more words of
wisdom on RTTY, check out the
RTTY Loop every month in 73
by Marc Leavey, MD WA3AJR.
Wonder if he'll take an interest
in OAP?

operate at 50-75% power for safe
operalion.

OAP AnY is not at all hard.
Most of the activity is on 20 me
ters . Remember to use LOWER
sideband. Beginners should try
their luck in the middle of the day
on weekdays since evenings and
weekends are much too crowded
for low power.

"Coherent CW
gives a 20·dB
stgnet-to-noise

improvement over
a typica/CW
signa/ using

standard
bandwidths. "

Amateur Telepri nting
Over Radio (AYTOR)

This mode is like ATTY with
one important difference. Noise
and fading easil y trash RTT Y
signals . When the terminal unit
can't decode part 01 Ihe Baudot
code, the data is lost. Th is is
called " taking a hit," and can ruin
copy with enough errors. AMTOR
has a built-i n error correction
scheme.

Thi s is the key to AMTOR 's
success . Time diversity allows the
signal more than one opportunity
to reached the desired station.
In other words. the same signal
sent at different t imes will experi
ence different fad ing and noise
condi tions. When in OSO with
someone using AMTOR . il the
rece iving station detect s a bad
code element , the transmiller
is turned on and asks the send
ing station to repeat the code .
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Number 18 on your Feedback card

73 Advertiser's Product Index
A convenient service for our Readers.
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COMPUTER HARDWARE AND SOFTWARE
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GOING DEEP.
ASAP-I ,Memo 5witch and Preanp.

For the serious DXr. the ASAP-1
occraaes signal <eadabil'Y from
1.8..J()Nhz by seleaing between 5
receve o-eeo-cs ord J gain S€'Ctings. Hi
and Lo-Z inputs permit US€' of whip , lorq
wire, cscoe. loop or beverage oreeroce.
Proven Her: and lli-Polar drcuits U5€'d for
low noise fiQlxe and lXlCOflditional
stability,~ LIDs indicate
an:ema and gain selection. Requires
12-15 vee or 12Voc via supplied AC waR""""'e<.194 50 (14 """*'" o-d
hcrdIingl.~e ,e<triccl and
applicatiOn doto . NOne resoeres odd 5%
soles tax. 0'l€'Ck or
rrooey order. AJk>w
2-4 weeks delivery.
lrio pods. $2 . Jerec.
{lox 630 , IW:Jrs Hill,
M£ 04 758. (207)
429-8247.

CtRClI 330 ON READER SVI'VlCE CARD
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FEEDBACK

In our continuing effort 10 present the best in
amateur rad io 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 article/column and are
also listed below. These numbers correspond to
those on the feedback card opposite this page, On
the card , please check the box which 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 Larry
(our editor in chief) takes a good, hard look at what
you do and don't like. To show our appreciation,
we'll draw one feedback card each month and
award the lucky winner a free one-year subscription
(or extension) to 73 . To save some money on
stamps, why not fill out the the Product Report card
and the Feedback card and put them in an envel
ope, Toss in a damning or praising letter to the
editor while you're at it. You can also enter your
QSL in our QSL of the Month contest. All for the low,
low price of 22 cents!

Feedback# Title

1 Welcome, Newcomers
2 Never Say Die

3 QRX
4 Why do Ham Sate llites?

5 Beveiw: Ten Tee Paragon

6 UoSATs

7 New Product s

8 OSCAR History

9 Hamsat Awards

10 Hare-fine Connector
11 Sweeps Winners

12 Winnebiko Power Supply

13 Contest Results
14 Review: IC-A7000

15 Dealer Directory
16 FA X Program

17 Book Reviews: Defin it ive

DXing and Practical

Antennas

Feedbackl Title

18 Ad Index

19 Dayton Schedule

20 Hamsat
21 Rool Towers

22 Propagation

23 ATV
24 Looking West

25 Index : 5/88
26 Barte r N Buy

27 RTIYLoop

28 Aerial View

30 Special Events

31 Armed Forces Day

32 OX
33 QRP

35 Ci rcuits

36 Letters
37 73 International

3B Op Ed
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I

Grea t Ideas From Our Readers

Have a qulck'n'eaey circuit idea? Share it and get a one year
subscription or extension to 731 Clearly mark all entries as sub
missions for Circuits to distinguish them from manuscripts. Send
your entries to Circuits , 73 Magazine , Peterborough , NH 03458.

Number 3S on your Feedback c.rd
By changing capacitor cr. I

found that everything worked
nicelyat fr8Quencies up to SOD Hz.
11 you afB operating from a supply
with high effective series resis
tance or at much of a lead dis
tance from the power source you
may have to install a good sized
(1000 microfarad or more) cepeci
tor across the input

The oscillator circuit ut , RI,
R2. and C, is a versatile circuit in
itself. It operates from about 4
volts to 16 volts with a very stable
output. Fff1Quency is determined
principally by R2 and Cf and can
be figured by1h6 formula:'. 1.441
(Rf + 2 x R2) x C. Yes, with my
parts that does come out to 57.6
Hz. But that 's close enough for my
work. If you were going to use it85
the dual.phase oscillator in a de
scrambler you would run it up
around 3.5 kHz.

Don cenneu ND6T
Los Molinos, CA

+12 \1
IN PUT

0 1
TIPI20

" ., TI
"0 4 ,1. "0 lieOUTPUT
1, 4W ~B.12 1/4 W I,
• 2 UI ••12Kn ,., "0
1/4W a.• • 1/4 W

0 2
• CI TlP I20
~ I... F ,

"'l
Tt -120\1 leVCT

,),RADIO SHACK
273-15158

down the oscillator. The two tran
sistors drive the transformer
puSh-pull fash;on. When one trart
sistor is baised on the other is
cut off.

The transformer is a 120VlfB
V.C.T. unit from Radio Shack. No
tice that it's connected backwards
so that it steps the vol/age up
rather than down. Since it was de.
signed to go the other way, it's not
the most optimum for the pur
pose. However, it was available
and cheap. If you Cdn find an irt
verter transformer or feel like
winding one, I 'm sure that it would
prove more efficient. Don 't be
afraid to experiment.

If you intend to drive much of a
load it would be advisable /0
provide some sort of heat sinking
for the transistors. With the parts
shown, I found that the circuit will
worlc down to about 6 volts input
while still producing a 50 vol!
square wave output.

:~ )<: 1

( "

This is a lower power inverter
built cheaply and simply. It uses
only9partsand tums 10to 16 volt
DC into 60 Hz. 115 volt square
wave power to operate AC equip
ment up to 25 watts.

The LM556 (or Nc556) integrat
ed circuit is the dual version of the
ubiquitous 555 timer. The first
section of the timer Chip is wired
as an astable oscillator with R2
and Cl setting the frequency. The
output is available at pin '5. The
second section is wired as a
phase inverter. That output is
available at pin #9. Resistors R3
and R4 keep the output transis
tors. QI and 02 from loading

LOW POWER INVERTER

220

STEREO
TYPE
JACK

C,RCU,TS

GNO

ADAPTABLE
MONOPHONIC OUTPUT

Here 's one that the foreign
manufacturers are starting to use
on portable receivers, a plug for
the same jack without an adaptor,
for either a mono earphone or the
popular stereo headsets. Audio is
provided to both the tip and ring of
the stereo plug. The mono plug
receives audio even though it
shorts the ring connection to the
ground. Insertion of any plug dis
ables the loudspeakers. A switch
type stereo jack (of any size de.
sired) must be used for this adapt
able monophonic output.

Ron Johnson WA5RON
Austin, TX

Figure 1. Adaptable monophonic output. Figure 2. Low power inverter.

90 73 Amateur Radio . May, 1988



You can DX and receive weather
charts from around the world.

Tune in on free, worldwide government weather services.
Some transmitting sites even send weather satellite cloud
cover pictures!

You've heard those curious facsimile
sounds while tuning through the
bands-now capture these signals
on paper!

Assemble ALDEN's new radiofacsimile Weather Chart
Recorder Kit, hook it up to a stable HF general-coverage
receiver, and you're on your way to enjoying a new hobby
act ivity with many practical applications. Amateurs, pilots,
and educators can now receive the same graphic printouts
of high-quality, detai led weather charts and oceanographic
data used by commercial and government personnel.

Easy to assemble- Backed by the
ALDEN name.

For over 40 years, ALDEN has led the way in the design
and manufacture of the finest weather facsimile recording
systems delivered to customers worldwide. Th is recorder
kit inc ludes pre-assembled and tested circuit boards and
mechanical assemblies. All f it together in a durable, attrac
tive case that adds the finishing professional touch,

Buy in kit form and save $1,000!
You do the final assembly. You save $1,000. Complete,

easy-to-follow ill ustrated instructions for assembly,
checkout, and operation. And ALDEN backs these ki t s
with a one-year limited warranty on all parts.

•

-'" ~ "'0'" '<fi;,. ;
-, ~) ;S'[;.~

''\ ", ""~,,,

\ • \ fI1'J ~ ,'\"""
" :'\""\.'\. ----~'\'\~'\'\'\.. ' Easy to order.

'c Only $995 for the complete
ALDEN weather Chart Recorder Kit.

To order, fill out and mail the coupon below. For
cash orders enclose a check or money order for $995.
Add $5 for shipping and handling in the U.S. and Canada,
plus applicable sales tax for CA, CO, CT, lA, MA, NY, WI.
(Export price Is $1250 E O.B. Westborough, MA. Specify
50 or 60 Hz.) To use your MasterCard or Visa by phone,
call (617)366-8851.

ALDENELECTRONICS
Washington Street, Westborough, MA 01581

r-----------------------------,, I
I NAME: I
I ,
I CALLSIGN: I

: ADDRESS: I
I CITY· STATE: ZIP: I
I ,
I 0 I've enclosed a check or money order for $995.00 and I
I $5.00 for shipping and handling, plus app licable sales lax . I
I ~ II 0 Charge to: 0 MasterCard C::t:J 0 Visa VIS4 I
I ACCOUNT' (AU DIGITS) I
I I
I I
I EXPIRATION DATE I
I DO -DO I
I, SIGNATURE REQUIRED I
I IF USING CREDIT CARD I
~------------------------------

ClRClf: 253 ON fI£AO£l'I SERVICECARD



Measure Up With Coaxial Dynamics Model

83000A RF Peak Reading Wattmeter
MADISON

Electronics Sup ply, Inc .
362 1 Fannin Sf. • Houston. Texos 77004

BELDEN~
COOPER
INDUSTR IE S

outsrco I a xos

1·600·231·3057
Te xa s a nd outsid e US

1-713-520-7300

'HD'.
9913 low loss, solid center conductor, foi l &
braid ernerc . excellent product 54(111.
8214 RG8 foam , , , , .48¢111.
8237 RG8. , .. " ."." ., . . " 42ClII.
8267 RG213 ", ."" .59c1lt.
8262 RG·~ cru mnscec """ ", 18¢lIt .
8000 14ga stranded copper ant . wire " , . 13tlll .
84488 conductor rotor cable 35¢1lt.
9405 as above but HO-2·16ga, 6·1ega .. 60¢If1.
8403 Mic cable 3 conccn & shield 70tll1.
92~ AG8X " . . , .. "". " ., 21C1tt .

I'OUCll$-MASTIRCAiOS. VI SA or c.o.o.
AI prices FOB Hou51on. TEllOS, except os noted
s-ees subt&d 10e:t'Olge Wl!tlOUI oece subied 10
pl"ior sole Used gear SOle poce retunoed if not
SQI,sfieCl ColI Cli'¥Jrn& 10 check sIo'usa yr:;vr c:roer
TelOS r&SlClenTS OOCI $Oles to.

FOR MOil INFORMAnON CALL
, J.~',',

COAXIAL
DYNAMICS,
INC.

15210 Industrial Par1l:way
Cleveland, Ohio 44135
216-267-2233
1-800-COAXIAL
Telex 98-0630

Service and Dependability... a Part of Every Product
SEE US AT DAYTON BOOTHS 400 & 401

Take a PEAK with Coaxial Dynamics "NEW" Model 83000A, designed
to measure both FWDIA FL power in CW
and FM systems simply and qu ic kly .
Then with a "FLIP" of a switch,
measure " PEAK POWER" in most
AM , 5$B or pulse systems. Our
Model 83000A features a complete se·
Iecttcn of plug-in-elements plus a 2
year warranty . This makes the
Model83000A an investment worth
looking at. So go ahead, take a
" PEAK", you 'll like " WAn " you see!

Contact us for your nearest autho
rized Coaxial Dynamics reoresenta
nve or dis tributo r in our worto-wlde
sales network.

CIRCU 331 ON RUMR SEItVtCI: CARD
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149 Palmer Bead - Southbury, CT 06488

(BOO) 634-8132 ~
In CT (2031 264-3985 .......

SUPER ICOM 8p·1S, 13.2
volts, 900 maodouble the
capacity 01 the lcom BP·7,
5w outpul.
SUPfR ICOM Bp·BS, 9.6
volts, 1200 rna, 50% more
capacitylhan the lcom
Bp·8.
Both are base charge only,
Bp·7S or BP·8S $6500 '
Exact replacement FN8-2 NItad pack tor YAESU
fT-404Ri2Q7Ri208R with case $2400'_.
I...." . -21 m.• · a.'N sa.• "
...........tsll. ....2S w .• · a. ...·5 (~1 m.·
•A6d 53sI\IIloIrIll &1\¥IdIInQ. CT resodetTT$ IlId 7'h'ro We

Complete lineof NICAO packs for tcom. Kenwood,
Tempo. Santee, Alden, Cortlless teepncres. Alka·
line, Nicad. Mercury and Lithium tellS. All battery
packs include a1year guarantee. Commercial Radio
Packs also ava ilable.
'Write or call today lor a complete caralOg.·
()eaJer inquiries irl'I~ed

CIRCLE 68~ RI:ADI:R SERVICE CARD

"30"... e llpel let lCe
n

I
Menna Systems Inc.
14465 SW Hazer-. DR
Tgard, OR 97224 USA
_5350

ClIlCU: 122~ READER SEItVtCI: CARD

W3WZZ
E Nf

'7"..

K2RAG BalunMatched Dipoles
_ _ I.M9h I'n<e

R,oGO,oo ' fIl 2I'<l $1\Illr>
l'IAG-OMl Sl ' 33 Rill~
~ «l fir $O!Illr>
f1,O(;.,[l2O <!C er $03 ~
fWH}'5 1'5 'lZ $oUr.
R,oGO.o 10 16· $03 llr>

New! IURA-G .... Band
linear Ae.clllMirIg Sloper

-~
• 00 ~ "'"9 t.::o:wy " ' ......_"'_. ""0- ...._
• ConI,"""",~_ J.3t'J "'Hz","""",,,, _.-twq
• Con1mofc"' ........

,.._----_....
.... $ol .t5 . FflU ' __..-..._

10".,. ........ *,,__~ _

___ ~__ """'13 00 '"
_ _ ~ v... t.oc .... h '

CUSTOM EMBROIDERED

QUALITY HAM HATS
Display your name, call and hometown
on our top quality summer mesh cap
with while seamless front and matching bill
They come in royal blue, red & brown wi th matching
color th read
WINTER CORDUROY also available 8"
in red & navy blue with white thread S ii
Please send: first & last name (max. 1411rs)
call (max. 6Itrs), city & state (max. 14 IIrs)

BE SURE TO INCLUDE COLOR
Send Check or Money Order, Plus $3.00 Shipping
and Handling Per Order. Add 25c lor each add'i cap ordered.

AllOW3 TO SMEKS FOR DELIVERY MD RESIDENTS ADD S'lb SALES TAX

WE WELCOME INQUIRIES FRO M CLUBS

New! 1mp0\iled!
K2RAG a..Iun 129.95-AAG- ' ' ~ ~_.!i(l(7'S,"_"",

I\AG.<I ' ~ (XIY.!OCI t ' 000<l·1Y.lOun'...... ,.'"

• _ 0 Mo !oO "'Hz _......., «totItS.-
• h""~... ANTE Nw.r Dt. I N"Pfl()lH;IOF<~

-~
• <WO.... PEP '"''''II

K2RAG Antenna Products
PERFORMANCE +©
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OPERATING PERM ISSION IN ITALY

Mario Ambtosi 12MOf', Secrelary General orltle ARI (Assocoazoone RadioamalO11
11aloanl), liaS ot1ered to help amaleuf$ "ho are Clllle", 0/ f;OUnlr," .."h a ,e<:iprotily
agreemenl ..'lh Ilaly 10 oblain lh&ir liten$<! IOopeI";IlOJ ..tI&n in his country ,

F,ll oul lhe Unl~ersal Pe<mit AppIocahOl1 Io<m in ita prClJlClHd s hape <p. 78. Janu8ty
issuel, aUllth Ihe ccccmenrs called tor , and mall ..,th a tee equi~al&ntto US$lO.OO to
An ociulona Radioamato.1 Itallani, Llcan alng o.pa r1 m OJnt , Via Scar1attl 31 ,
20124 Mila no , Italy , "RI ..ill p re pare the nece s s ary legal doCu.....nt, in lIalian , and ..IIi
s a nd the applicanl his liten$<! to lIpIIrate '0< three months (rene..able), Complete
operatinglnlormalion ..,II be sent ..lih the license (mobile no! allowed on HF bands.
..hlle pe<mllled 0112 metel'!l and up. elc_J . Upon a"'~al in Italy, lhe litensee ..ill ha"" to
ma~e another s maMpayment or a lao through lhe pesl olflCe(" OI1ly a couple or dollaf$,"
1200P .... ,Iesl_

When \'OIl subm~ the appIitaliOl1 . be SlHe 10 encIoae a nola 10 Mano AmbrOSi
a. prauong I'OU" ,,",,"ecial""'_Grsz.<•• 12'MQP1

neering days belore WWI, belore
not just the IC and transistor, but
before even the thermion ic valve!
The anniversary will be shared
with the rest of the amateur radio
woOd with two special stations,
GB75AS and GB75HQ. which will
be operating (by the time you read
this) on 80 meters during midday
and early evening periods (UK
time). Start listening because the
planned RSGB 75th Anniversary
Award is bound to include con
tact s in its requirements! (Details

when available.) As the main cele
brations in July approach there
will be more activity , The Depart·
ment 01 Trade and Industry (our
regulatory body) has agreed to an
extension of the GB75 prefix to
other stations associated with the
development of amateur radio.

I have had a number 01 leiters
Irom readers 01this column with
questions about accessing the
ASGB bulletin board as I've previ-
ously described it. (See 73 Inter·
national for January 1988.-Ed.)
The problems seem to hinge
around transmission standards in
use and may simply reflect a dil
lerence in term inology between
the two sides of the Atlantic.

•The ASGB system, like most in
•

the UK. is based on the so-ceuee
Viewdata standards, defmed in
CCITT standard V23. There is no
d irec tly equ ivalent ANSI stan
dard , so that US users will need
two modems lor the asymmetric
speeds described below or to ac
quire a European modem. This is
an asynchronous (l.e., character
timed) system using one start and
two stop bits per character. The
character code is ASCII with some
control code/character ccmeroa
tions used which are rather simple
graphics, by 1988 standards.

give " the point and manner of
entry 01the radio equipment into
Greece." Send your application to
Ministry of Communications,
General Directorate 01 Posts
and Telecommunlca llons ,
Directorate 01 Radio Communi·
cations Control , section III 49
L. Syngrou, Athens, Greece.

U.S .S.R. 73 Internat ional ob
tained a couple 01 copies of the
English editions of Moscow News
in the hope 01finding some items
01 interest to radio amateurs. The

paper has an international reputa
tion as the " flagship of the policy
01 glasnost ," accord ing to the
London Sunday Times . " Its small
Russian print of 250,000 is sold
out within hours of publication, as
readers rush to learn the latest
revelations .. . It is no longer tor
eign correspondents Soviet offi
cials fear most [but Soviet corre
spon den ts ) with t hei r new
investigative edge (who have) be
come the greatest threat to ctn
ctars who used to run their d0
mains as personal fieldoms." To
nobody 's surprise, we lound no
items, but how etten does ham ra
dio make the pages of any news
papa'"

GREAT BRITAIN

Jeff Maynard G4EJA
32 Waldorf Heights
Hawley Hill
Camberley GU 17 9JO
England

The Rad io Society of Great
Britain (ASGB) this year marks its
75th anniversary. What foresight
somebody had in the earty pic-

Roundup

Chile (Easter Island). One hun
dred years ago Easter Island be
came a part of Chile. The Easler
Island Radio Club, Gustavo w est
ermeier l. CE0ZIJ, president, is
making available now to licensed
hams and SWLs, the " 100 Years
of Brotherhood" award (penna
nent)-the CEQZIP Award. Re·
quired: Four contacts with Easler
Island radio stations OR two con
tacts plus contact with CEGZIP,
any band, any mode. Send US$5
or ten IRCs with a list of the sta
lions worked (or copy of log) to the
club's secretary and Award Man
ager, Patricia Cisternae I. CEe
GHO, PO Box 1, Easter Island ,
Chile. OSLs not required .

Israel . The youngest ham in Is
rael is Oded Sharon 4X6NB (was
Novice 4X90DD) who recently
passed his Grade B (General) ex
am. Son 01 the very proud Yossi
4X1BQ (formerly 4Z4BO), he is
ten years old.

Greece. SV 11W sent in lhe
SV1SV instructions for applying
for a permit to operate. Citizens of
co un tries havi ng a reci p rocal
agreement may receive a permit
good lor the length of stay in the
country up to one year, not renew
ab le. Agreement countries are
Canada, Cyprus, Federal Aepub
lic of Germany, France, Sweden,
and the USA. The proposed Uni
versal form appears to be more
than adequate, but have the pho
locopy 01 your license notarized,
and under Special lnlormation

Sri Lank.a. 23-National Labor
Day, Jamaica , Victoria Day,
Canada, Spring Bank Holiday,
Great Britain. 24-Bermuda Day
(guess where). 25-Revolution
Day, Argentina. 3D-Memorial
Day, USA. 3 t-National Holiday,
South Africa _

Notes From FN42
More information about applying
for permission to operate in other
countries. and about the Univer
sal Permir Applica tion will be
found throughout this section this
mon th . The word f rom Ita ly
(12MQP) is especially welcome
see box. We are aiming at the
September issue to reprint the
proposed application form using
all the suggestions for improve
ment which have come in. Get
yoursuggestions to us byJuly 1at
the 'atest!

Delayed apologies often only
recall mistakes long forgotten, but
sometimes they should be made
anyway. Taiwan (the Republic of
China) was supposed 10 be in the
March column, but produc tion
problems too complicated to de
sen"be caused it to bedropped and
added othfJr mistak6S; and ditto
problems made April corrections
impossible. Taiwan IS in this is
sue, and we share a BV QSL card
in addition to show you some
beautiful art. Sorry!

May events: Constitution Day
J apan - 3 rd ; Norway- 17th;
Mother 's Day Germany, Guate
mala, USA-Bth, Central African
Republic-28th; Independence
Day Israel-14th , Paraguay
15th, Jordan-25th; National Day
Cameroon-20th, Tanzan ia
26lh, On May I -MayDay, China,
France, Germany, USSR. 2
King's Birthday, Lesotho. 5-Re
membrance Day, Netherlands,
Children 's Day, Japan, Victoria de
Pueblo, Mexico. 6-Bataan Day,
Philippines . 7-Victory Day,
France. 9-Liberation Day ,
CzechOSlovakia. 13-Joan of Arc
Day, France. t4-Unification
Day, Liberia. 16-0iscovery Day,
Cayman Islands . 21 - Armed
Forces Day, USA, Navy Day,
Chile. 22-National Heroes Day,
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Th e most important point to
note, however, is that Viewdata
(a lso kn own as videotex and
Prestel) uses asymmetric trans
mission speeds . Host (computer)
to user is at 1200 baud whereas to
host is at 75 baud. The most com
mon reasons lor failing to achieve
a satisfactory coonecucn are use
01 1200 baud in both directions,
and forgelting to accommodate
the start and stop bi ts.

Readers interested in this may
also be interested in RnY and
other data activities. Many of
these are organized and/or report
ed on by the British Amateur Ra
dio Teleprinter Group (BARTG),
which really moves with the times.
Its quarterty magazine, Datacom
covers RnY. data transmission.
packet radio. and AMTOR. Mem
bership is £11 (£16 per year lor
airmail delivery). Money orders
or IRCs for more information-to
J. Beedie GW6MOK. Flynnonlas,
Salem. t renoeuc. Dyled SA19
7NP. Wales .

The British Amateur Television
Club (BATC) also has a quarter
ly magazine, CO-TV, member
ship £6. Contact Dave Lawson
GIANO, Greenhu rst, Pinewood
Road, High Wycombe, Bucks
HP1 24DD, England.

Having now given you address
es in England and Wales , here are
a couple, for Scotland and North
e rn Irel and ! Anyone who has
worked GB2L NM might like to
know that it promotes the LNM
the Loch Ness Monster. For a
commemorative a SL and poster
send your own a Sl confirming a
contact or logging, an A4 envel
ope, and IRCs [Suggested trans·
lalion : large envelope and 5
IRCs.-Ed. ] to GB2LNM, PO Box
20, Molterwell, Scotland ... And
GI0HOW collects old radio meqa
zmes and books for sale to raise
money for the Radio Amateur
Invalid and Belfast Club (RAIBC);
all donations gratefully received
by David Caldwell GI0HOW. 59
Connsbrook Avenue. Belfast 8T4
1JW, Northern Ireland.
(If you use any 0' these address
es. be sure to say that you got
memtroen G4EJA's fine column in

CEPTAGA£E~ENTAREAS

(CT, sv.1tad EA eodecl lOOtl,)

o,
F.FG.FH,FJ,FK,FM,

FO. FP. FR. FT. FW
HB9.HfWI
JoN, JX

u..."
OE.ON..
3A.3Y

that excel/ent section, 73 Interna
tiona l, of tha t super-splendid
magazine, 73 Am ateur Rad io ,
Wayne Green Enterprises, Peter
b o r oug h . NH 03458 - 1194 ,
U.S.A.-Ed. )

THE NETHERLANDS

Joseph A. Stierhout PAIVDZ
PO Box 265
6950 AG Dieren
The Netherlands

[We welcome our new correspon
dent for The Netherlands, who
starts us out with informatiOn on
obtaining a license to operate in
Holland. (Assume, unless he tells
us oIherwise later, that the same
procedures will do for Curacao,
Aruba , and Bonaire. near the
South American coast, and St.
Eustatius, saba, and the Nether
lands part of St. Maarten, SE of
Puerto Rico). PA0VDZ tells us he
is already receiving letters (see
his report in the December, 1987,
issue) and would appreciate a
US$ 1 bill or an IRC with those re
quiring an answer. (Try to do this
w ith all such overseas let 
ters !)- Ed.]

For a guest license here, re
quest an appl ication from Staats
bedrijl der PTT , Radiocontrole
d ien st , PO Bo x 570, 9700
AN, Groningen , Netherlands. [If
PA0VDZ will send us one we will
work it in with our Universal Per
mit Application farm.-Ed.] The
form should be filled in completely
and signed. Send with it acertified
copy of your valid license. (Note :
You must be at least 16 years old.)
Send HfI.87 (by international mon
ey order is best-mark 'lour call
sign on it and also send a photo
copy of it), lor a one-year permit,
All of this must be received by the
Post headquarters at least four
weeks before the starting date 01
the permit, (The guilder, or florin,
exchanged at two for a dollar in
mid-1987.- Ed. )

In the Netherlands we have re
ciprocal agreements with Finland,
Great Britain, Ireland, Italy, Swe
den, Botswana, Liberia, Sierra
leone, Canada, Jamaica , the
U.S., Venezuela. Israel, Indone
sia, Australia. and New Zealand .
Even better than that. we have the
CEPT license agreement (like au
tomatic reciprocal license agree
ments). The Dutch Postheadquar
ters was one of the first to accept
this agreement. which means that

those with European CEPT licens
es need not ask for a special li
ce nse when going to another
CEPT country! (See box.)

For a period of five years, March
" 1988, until December of 1993
we get the SO-MHz band, with
these conditions: Every year the
permit has to be renewed; we get
50-50.450 on a non-interference
basis; crossmode is permitted;
CW only, 30 Watts maximum. no
unmanned statiOns, and valid li
censes are A. B, and C.

NEW ZEALAND

Des Chapman ZL2VR
459 Kennedy Road
Napier
NewZealand

Universal Permit Application.
(See also "Special Requ ire
ments, .. COlumn 2, p. 90, March.
1988. 73lntemational, if you try to
use the Universal form .- Ed. )
Here is a recap of ZL visitor
license requirements for Northern
Hemisphere radio amateurs who
will be planning summer holidays
about now, and for use in connec
tion with the creating of a Univer
sat Permit Application.

Coun tr ies wit h reciproca l
agreements with New Zealand in
clude most of the British Com
monwealth countries, the French
Republic, the Netherlands, Swe
den, Switzerland, and the USA,
Applications may be made to any
of the 18 offices of the NZ Radio
Frequency Serv ice (a newl y
named ortce newly under the De
partment of Trade and Industry.
now responsible for amateur radio
matters), but in most cases are
made to those at the main points
of entry: Aukland (Telecoms Of
fice, Federal St .• Private Bag),
Wellington (Anvil House, Wake
fie ld St " PO B o x 293) . and
Christchurch [St. Elmo Courts,
Hereford St., PO Box 1800). Appl i
cation forms also are available
from the NZART Reciprocal li
censing Bureau-Zl3AAA. Mr. A.
A, Garlick, 23 lydia St., Grey
mouth, New Zealand.

Send the application (in dupli
cate) along with (1) A valid copy of
your operation license. which
must indicate Morse speed quali
fication and grade of license,
(2)Birth ceruucere or valid evi
dence of date 01 b irth. and
(3)Postal address in New Zealand
where all correspondence may be

HURT
" HOT SPOT CONFERENCE U "

Friday, Ju.... 3, to Ju.... 5,
W~,NZ

COMING TO NEW ZEAlAND
THIS SUMMER?

Plan you. yisit around the ennuel
NZAAT Con!efence plenty 01 18Chni
eel sessions end social act,Ylt_,
Keynote speeker is Wil liem 0 ..
W6SA1. pIOIifoc wnIeI end ...,.,.,. •• .
pert . Champagne Breaktasl Sunday

""'"'-,!!.
For inbmalU'l _ me (Des Chap-

man n2VR) or !he NZAAT ConJer·
enee Commillee , 233 King sr..
- ."'

sent. Cal1signs are issued from
the ZUI series and are valid lor 12
months. If application is received
three weeks from the dale of your
arrival, the Visitor license shOuld
be ready for you to up-lift at the
Frequency Service Office at your
point 01 arrival.

A word about the " new" Fre
quency Service once. On April
first, lasl year. our always-amica
ble association with the NZ Post
Office ended and a new one with
the other NZ department began.
We expect it to be amicable as
well if for noother reason than that
in many cases the personnel will
be the same. One big change: The
annual fee for the amateur license
went up 40% to NZ$38.50 (about
US$65), as part of a move to make
the Service self-supporting.

PHILIPPINES
Leo M. A/mazon WA6LOSIDU2
10098Knight Drive
San Diego CA 92126

Hel lo everybody! R umo rs
abound here in nu-rano regarding
a DXpedition to Spratley Islands
earty this year. The Philippine Am
ateur Radio Association (PARA)
and Amateur Radio league. tnc.
(PARLlNC) are the prime movers.
It is said that Robin DU9RG and
Ralph DU1RFA are planning the
logistics and transportation-so
stay tuned!

Confusion Department. Now
that everybody is used to the ir
callsigns, 10 and behold. the Na
tional Telecommunications C0m
mission in its infinite wisdom has
tOld all amateurs, regardless of li
cense class. that calls will revert
back to using the DU prefix this
year. (It used to be that prefixes
showed license crass: DU lor A,
DV for B, and OW for C.)

•
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UHF MODELS
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'"M ODELS
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c~frx""&uhf.IIltJ OIlfy $ 79.
L~Ampllfi#rI • •• U. up 14 50 "'.

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

RECEIVING
CONVERTERS

-COR·3 Kit. Control cats and
audio mixers needed to make a
repeater. Tail & time-out timers,
loca l spkr ampl, courtesy beep
. . . . . . . . . . . . . . . . . . . . . . . . $49
-CWID Kit . Field programmable.
timers, the works . . . _. _. . $59
-TD·2 DTMF DECODER /
CONTROLLER Kit . Full 16digits,
switches 5 funct ions, toll call
restnctor. programmable, much
more. Great for select ive calling
too! $79
.Ap·3 AUTOPATCH Kit. Use
with above for repeater auto
oaten. Reverse patch and phone
line remote control std. ... $ 79
.Ap·2 SIMPLEX AUTOPATCH
TIMING BOARD Kit. Use with
above for simplex autcpatch
. .. .. .. _ $39
.MO ·202 FSK DATA
MODULATOR Kit. Run up to
1 2 0 0 bau d digi tal s ig n als
th rough any tm transmitter with
f u ll handshak es . Radio link
com pu t ers , telemetry gea r ,
etc $39
_DE·202 FSK DATA
DEMODULATOR Kit for rcvr end
Of link ,., $39

HELICAL RESONATOR
PREAMPS

·Specify tuning range desired: 120·175.
200--240. or 400--500 MHz.

GaAs FET Preamp
smnar to LNG, except designed fO( low cost
& III\IUslzt. Only 518·W x 1-518·L dI4·H.
E~1y mounts in many radios.
• Specify rurung range desired,' 25-35, 35-55.
55·90. so.rzo. 120- 150. 15Q.200,2QO.270.
or 400-500 MHz.

LNW -(*)
MINIATURE

GaAsFET
PREAMP

ONLy$24/.k,

$39 W"""...'"

ONLY $59!
Wlredltested

FEATURES:
'Very Low NolM: ~, 7dB VHF, ~.8dB UHF

'High Gain: 13·2~dB , depeooing OIl frequency

·WId. DynlllIIk: RllIlg.: to resist w erluad

'Stabl.: new-type dual·gate GaAs FET

• Spec,fy runJflg range desired, 26-30. 46·56.
137-150 . 150-172.210-230.400-470, or
SOO-960MHz,

GaAs FETPreamp with features similar to LNG
series, except automatlcally switches out of
Jine during trantmlt. Use with base 0( mobile
transceivers op to 25W.

toe-nose peeemps with helical resonators
redllCfl lntermod & cfOSs-oancl eueterence in
critical applications.
MODEL HRA-(*). $49vhf, $84 uhf.

LNS-(*)
IN·L1NE
PREAMP ol!iI <1;!l_~ •

",.~' -
ONLY $ 79/'0. --' -

$99 Wi""""''''

• Specify tuning range <iesired: 143-150. 15Q.
158.158·162, 162·174,213·233. 420-450.
45Q.465. or 4654 75 MHz.FCC TYPE-ACCEPTED TRANSMITTERS & RECEIVERS AVAILABLE

FOR HIGH-BAND AND UHF. CALL FOR DETAILS.

- FM EXCITERS:
Kits $99, WII$179. 2W
continuous duty. TCXO&
xtal oven options available.
·TA51 for 11M, 6M, 2M,
151·174,22' MHz.
·TA451 for uhf.
FCC type accepted for commercial bands.
- cau for latest information on 900 MHz transmitters.
'VHF & UHF AMPURER5. For FM, SSB, ATV. Output from 10
to 50 Watts. Several models, kits starting at $79.

KIT,ONLY$675

WIREO$975

VHFORUHF

FEATURES:
• SEH~T1VITY SECOND TO NONEI GaAsFET front end on vhf
models gives 12dBSINAD of 0.12uV(vhf), 0.15uV(220). UHF model
0.25uV etc. 0. 1uVwith optional helical resonator preamp.
·s.El£CTlVITY THAT CAN'T BE BEAT! Both a-core xta! filter &
ceramic filt er for > l.ldB at only ±12kHz. Helical resonator front
endto combat desense & intermod.
-Cl£AN, STAIl£ TRANSMlnER, up to tBW output standard: 50W
with accessory poweramplifier.
-FCC TYPE ACCEPTED for commercial high band and uhf.
-Courtesy beep, treic-progremmabte CWIO, f lutter-proof squelch,
automatic frequency control to compensate for off-frequency trans
mitters (atl standard features).
-Full range of options available, such as eutccercn . phone line or
radio remote control, sub-audible tones, ouotexers.

'R1441R22. FM RECEIVERS for 2M,
150-174, or 220 MHz. GaAsFET
front end, 0.12uV sensitivity!
Both crystal & ceramic
filters plus helical resonator
front end for exceptional
selectivity: > 100dB at ± 12kHz
(best available anywhere)!
Flutter-proof squelch. AFC tracks
drifting transmitters.
Kit$149, wit $229.
.R451 UHF FM RCYR. Similar to above. Tuned line front end,
0.25uV sens. (0.1uV with optional her. res . preamp). Kit $149,
wit $229.
'R911 FM RCYR FOR 9• • MHZ. Triple-conversion, GaAs FET front
end, 0.2uV sens. Kit $ 169, wit $259 .
-R76 ECONOMYYHF FM RCYRfor 10M, 6M, 2M, 220. Without hel
res or ate. Kits only $129.
.Weather satellite & AM Aircraft receivers also avail.
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hams. Also, the fifth JAAl mis
sion, led by JA1 UT, was espe
cially keen about SO-MHz and
29-MHz FM experimenting. The
VHF transcever. IC-551, and a
six-element yagi were installed at
the BV2B OTH, on top 01 a 13
story building, much to the ap
preciation of all operators. Over
1,600 OSOs were made between
June 5-10, 1987, including some
with Korea and Guam. Consider
able contacts were made on 80
and 160 meters as well, from an
Olher suburban location; 29 MHz
was not interesting due to poor
propagation.

Japanese hams are ureiess in
this field 01 amateur activity. A
sixth expedition is due (at this writ
ing) to nave a Any demonstra
tion; it is to bring a 9000E terminal
unit and an AP80 Marker 2 printer
as well as a CAT. A special call
sign for the unit was assigned:
BV0RY, for operation on 14,070
14, 100, 21 ,070- 21 ,1 00 , and
28,070-28,100 attemativety. We
hope that the next demonstration
will be of SSTV.

In spite of the impossibility of
ollering visi tors permits to oper
ate, arrangements can be made
for individual viSiting ops to ocer
ate. {See March issue, page 90,
column 2.-Ed]And the OX Farm
Iy Foundation of Japan (DXFFj
has lurnished us with special OSl
cards for visitors ' OSOs. (See if
lustratitJn.-Ed. ) The visitor is to
fill out the cards himself . Please
feel free to contact me if you plan
to visit our country and to give a
shout on the air. Be sure to send
me a photocopy of your vahd
license. Do NO T brin g a n y
transceiver unless you have per
mission of the Ministry. Additional
formalities are required as well as
a fee, and it takes a month or so. In
lact, however, there is no need to
bring in any rig . You will find here
the convenience of using our tacn
mes. for CW and SSB on 7, 14,
and 28 MHd JJ

Republic of China

TAIWAN

Tim S.H. Chen BV2A1BV2B
PO Box 30-547
Taipei, Taiwan, 107
Republic of China

In the wake 01 close coopera
tion with the Japan Amateur Ra
dio l eague and the China Radio
Association, there have been six
expedition groups dispatched
from Japan to BVland since 1984.
Each group consisted of four 10
ten OMs and Yls, all enthusiastic
about OXing. so they gave new
opportunities to people for a new
DXCC award.

Beside 7, 14, 21, and 28 MHz,
they have obtained special per
mission to operate on 3.5, 1.8.
and satellite communications ,
which are not allOwed to domestic

srrv. MSTV, FSTV, ATV, FAX,
and DATA. Computer techniques
in shortwave and everyday life al
so were discussed . The most ac
tive ham stations working AnY
are SP9BCH (60 countries con
fi rmed), $ P3 CMX (5 4), an d
SP3GAX (45). On $STV, SP2JPG
had 49 count ries confirmed ,
SP3lPM had 23, and $P3CMX
had 11.

- The annual prize, " Ham 01
1986," went to Ryszard Gra
bowski SP3CUG for his many ac
tivities in SW and USW on behal f
of Leszno's District Ham Assocra
ton. one of the liveliest organiza
tions in Poland. In 1986, the num
ber of hams in the District
increased 30%, bringing the total
by year's end to 90, plus 31swts.
Scout's clubs with most members
were SP3ZAH, -ZHW, -ZFA ,
·ZFH, ·ZSA, and -ZGI. The Club
of National De fense l eague
SP3KBW and of PAAA SP3PEI
together have 27 senders.

Pieces of Information

eln January 1987 Jerzy auuow
ski $PSJR presided over a ple
nary session of PRRA. In addi
tion to regular business, honors
were awarded to many, includ
ing PA0l0U, president, G3FKM,
secretary, LA4ND, treasurer, and
the chairmen of teams of the
I Region of the IARU, DF1 Fl and
PA00C.

-As of April reporting, the lead
ers [top three reported here, on
fy-Ed.) of the $POX Contest
were , CW : SP6RT , SP7H T ,
SP2AJO; Phone; SP9VU, SP5BT,
$P5EAO; Mixed: SP7HT, SP6RT,
andSP9PT.

- In May, a Presidium of PRAA
Headquarters discussed prepara
tions for Quick Telegraphy and
Amateur's Radiolocation Champi
onships , and recogni tion was
awarded to radio stations which
worked with the cities visited by
Holy Father John Paul II.

-Also in May, Siupsk (Central
Pomerania) was the site of the
gathering 01 members and friends
01 the Radiovideography Club 01
PRAA to discuss new shortwave
techniques, particularly in SSTV,

POLAND

Jerzy Szymczak
78-200 Bialogard
Buczka2J3
Poland

are every Wednesday noon in a
restaurant in the Broadway Cen
trum shopping mall . Any Dxer
who would like to join should coo
tact DU1RFA at PO Box SM159,
Metro Manila 2806. Republic 01
the Philippines.

Typical PARL bull session. with
Tony DUnOG. PARL president,
standing in background.

PARt, Inc. OT DU1RFA (Ralph)) above XYL with Alex DU IAL at rigtlt.

II that 's not enough, district
changes were made by the NTC
last May. DU2s are now DU3s,
part of the DU6s are now DU7s.
and DU9s are now DUSs except
for those who are internationally
known and were ancwec to keep
their original prefix.

Don't try to figure it out-you'll
go bananas. Come to think 01 it, I
just worked a W1, and his aTH
was Seattle, Washington , which is
in W74and!

Club Department. If you are a
OX certi ficate-chaser, you proba
bly are familiar with the UN-OU
Award , which requires working all
the member countries of the Umt
ed Nations. (Submit a notarized
a SL list 10 PARLINC headquar
ters, here in Metro Manila.)

PARL Inc . is a unique ham
organization here in Du-rand . In
corporated in 1962, prospective
members are screened by a mem
bership committee to establish
their character and credibility.
You must be a licensed amateur
and have an interest in OX and/or
stete-ot- the- ar t technologies .
Most 01 the gatherings and eye
ball asOs are, therefore, in these
subject areas . OU1 RFA is the cur
rent chairman; a former airline pi
lot, he is an avid OXer. Meetings

96 73AmaleurRaditJ - May, 1988



there was a move to start teach
ing about re ligions in schoo l!
Whoooey, what an explosion that
would make! We don't wantlhink
ing when it comes to religions, we
want brain washing and don't you
forg et it. Get those kids when
they're small so we can keep up
these hOly wars going. Uh, cn.rve
gone too far, and now you're dis
agreeing with me. Not logically, of
course, it's just that I'm wrong
somewhere there ... right? Sure I
am.

Drat, now you 're not going to
write me in for Veep in November.

FJI

math together. A magazine would
make it possible to bring the ex
citement of math to many more
kids.

Dast we teach politics? Proba
bly not. If the kids evergot wind of
what a screwed up mess Con
gress is, there'd be a revol ution .
Not that we couldn't use one to
bring that bunch to heel and get
them to running the country as
was originally intended instead 01
blowing with the breezes set up by
wads of money being ri ffled by
lobbyists and PACs. Phooey.

And il polit ics is off limits, imag
ine the howl that would go up if

~,sen Antennas
The Amateur's Professional"

See your favorite amateur dealeror write for a free amateur catalog.
IN USA: Larsen Electronics, Inc., 1161 t NE. 50th Ave., PO. Box 1799, Vaocouvllr,WA 98668. 206-573-2722.
INCANADA: Canadian Larsen Elearonics. Ud .• 149l,1ks16th Avenue. Vancouver. B.C.VSY tK3. 604-372-8517.

Novice Enhancement opens up a
whole new way for novices to com 
municate. To make the most of it, talk
to Larsen Electronics.

We'll tell you how Larsen antennas
can greatly improve your powers of
communication. We'll also explain
how Larsen 220 and 1296 MHz
antennas are designed to give you
the best performance.

lalk to your Larsen amateur dealer
today, and see ifLarsen performance
doesn't speak for itself.

Nowthat
you canspeak,
talktoLarsen.

Then there's the insect world,
much 01 which has yet to be stud
ied in depth . Even a monthly
magazine type of text would have
difficulty in keeping up with the
kids il they got interest ed in bugs.
You know, in aU of history, man
has yet ta exterminate one single
species of insect? And not for hav
ing failed to try.

Math, too, can be fun. Math is a
living science. Every now and
then yo u read of a youn gster
who's solved some long-standing
math problem. When I was in high
school we had a math club where
kids enjoyed th e challenges of

ContinutKJ from p. 6
human plankton and turn them in
to scien tists.

Let's imagine the text book 01
1999, only eleven years from now.
I see it as a monthly magazine,
making it possible for the material
to be up to date in a way never
even imagined for text becks. In
the monthly text on the fundamen
tals of electronics is a chapter on
how alterna ting current was in
vented by Nicola Testa-e-the bril
liance of the idea and how it
solved the problems of delivering
electrici ty over long d istances.
Another chapte r might discuss
the foundalions of computer lan
guages and chip instruction sets.
Then there'd bea column on ham
ming-perhaps showing a QRP
rig kids could build . There'd be a
column on science lair projects
maybe reviewing a new supercon
ductivity kit Irom Edmund Scien
ti fic . One on school co mputer
c lubs-perhaps encou raging
them to network with other school
clubs via ham radio Of the tele
phone. I'll bet we could generate a
generation of science hObbyists.

Of course this could unleash a
lot of new hams. With about lour
million kids in each grade, all ex
posed to the ham virus via the
ham column, who knows? We
might have a million hamlets
running around with home-made
OF gear, going on lox hunts ev
ery weekend . Other kids would
be doing videos of the fun to
swa p with oth er sc hoo l video
c lubs .. . mak ing more hams.
Young hams would be expanding
our satellite communications, set
ting new records lor miles per watt
on QRP, working 400 countries
with under one wall using digi tal
communications.

Could all school courses be
taught with monthly magazines?
Why not? Most subjects can be
turned into living experiences.
History can be fascinating. Ask
anyone who'd read some of the
Harold Lamb paperbacks. None
of that crummy names and dates
merTlOfizatiOn crapola. Just think
of how many great h istorica l
movies there are that could be
made available on video tape as
educational assists!

And at every turn, kids could be
encouraged to learn more on their
own; 10 join groups to learn . Kids
could research their own city or
to wn history and do th eir own
video on it or put together a book.
With desktop publishing so inex
pensive and simple, this tool will
soon be available to many school
students.
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LICENSE PLATES
FOR HAMS

YOUR CALL OIl a
wh ite aluminum plale.
ecce of blue, black,
red orgreen message,
Order now ar)d receive
a FREE engralfed
door/desk sOgn with
choice of message on
a woodgrain fin ish,
$24.95 Incl. P/H

ENGRAVED
DOOR/DESK

SIGN
(Woodgra in O!' gold fin-
ish) alone is$f4.00 Incl. P/H (2x8)

ENGRAVED NAME/CALL PIN
(Woodgrain orgold finish) $6,00 Incl. P/H

-

IllGR PERFORMANCE
When you think of high performance, you should be thinking of
"Interna t iona l Radio Inc." We Sell High Performance 8 and 10 pole
Crys tal Filters for most models of ICOM®,KENWOOD® and YAESU®
Radios.We also sell High Performance radios with up to 16 -poles of
Crystal Filtering. installed.We can also install any factory changes, or
changes from our Monthly Int'l Radio ICOM®, xenwocde or Yaesu®
NEWSLETTERS.Back issues available from 1979. We service most
Amateur Radio products. We also Sell IBM@ Compatible XT-AT
Computers, call or write for our latest brochure.
INTERNATIONAL RADIO INC.
751 S.MACEDO BLVD, PORT ST. LUCIE FL 34983
T ELEPHONE 407-879-6868.
"SERVING AMATEUR RADIO OPERATORS 9 YEARS"

CtRCLE 97 ON READER SERviCE CARD

--I

repeater something
celebrate!"

your
to

••

"Give

._"--QSLs
T_·C()!(),

~~;::;~~~calfby 9 am l1ai'lh<,.,Io<so""",n,r Wt de/iury /Jy 9Q m your rimt
Quanl it~ N..lDay 2nd D. y

I ll ll $1 '.'5 $ 14.95
211 0 $29.95 $24.95
400 $ 44.95 $39.'5

1971 1'0 0rJ; Lane 1:lOO E AntennasWe st
Provo,UT84604.213R (801 ) 374-1084

CIRCLE 248 ON READER SERVICE CARD

ON THEAfR-SIGNS FOR HAMS
I1's ir)Credible, veer rarest OX and you're about to be
intenupted. and it WOIl't be hom aRM. It'scoming from in
yourownhome, But now your new "ONTHE AIR" sign is
lit, No one will disturb yOll this time, A slrong ar)d
lightweight 8x4'hx2 box. Red lront with clear lighted
tenere. A safe 12 volt system trom a professional si)Jn
company, High tech magnetic mount. Perfect lor the
serious ham, $50.00 Incl, P!H,

CIRCLE 304 ON READER S ERVICE CARD

DOWN EAST MICROWAVE

LIT SIGNS (AVAILABLE WI CALL SIGN ALONE OR IN
ADOITION TO "ON THE AIR"J-PLEASE SPECIFY
YOUR CHOICE OF WORDING.
Add $1 0.00 fO!' call sOgn.

Send check ormoney order to:
JEFF'S SIGNS, WA3FQA, 1231 Garfield Rd.,
Havertown. PA 19083. (215) 4-49-0594

2356 Walsh Avenue, Santa Clara, California 95051 (408) 727-3330

TIle new RC·96 controller for your repeater will make Its day. And yours.

For you. remote p rogramming will let you eastly make changes to your repeater from
anywhere without a trip to the h ili, Change codes, autodial numbers. 10 messages and
more, with reliable storage in E21'ROM memory.

Your users will love t he outstandIng patch and autodialer, wtth room for 200 phone
numbers. The talkJng S- meter wtlllct th em check their signal strength into the repeater.
Plus support for pocket pagers. linking to other repeaters, and a bulletin board.

Your technical crew will appreciate the built-In keypad and Indicators. And t he case of
hook up through shielded DIN cables. With pots and DIP switches easily accessible at the
rear of the unit. They'll be impressed by the gas cuscharge tube across the phone Hne and
transient supressors on each I/ O signa l to keep ughtntng from taking your system
down.

And most Important, your repeater will have a new sense of pride tn being able to serve
you better. Youll even hear It In Its vorcet

Something for everyone. A real party animal! The RC-96 Repeater Controuer ;
the newest choice from ACe.

advanced
computer
controls. inc .aee

MICROWAVE ANTENNAS AND EQUIPMENT
oL"PYl9la._0_. U-......I..... 0 Comple..
.....,.. Mlc<ow... T.....-. . OaAaFETp_
o TIIOPO. EME 0 WNkSlg.... . 08C.-. R 0...20 1m. 12IllI
0230402"00. _Mtlz

23<Sl.V a!;al lQopVo9i 1296Mrlz 2\l<I~ $9/
134Sl.V . 581 IOOpVogo Z:!OotMHz 2\l<I~ SB-<
3333'.-V 33eI lQopVogo Q02Mtl, 18.Mel $91

AboYe ""'eM" __aO<l te-slO<l. K,ts.v.'allIS

-

MICROWAVE LINEAR AMPLIPHIERS
SSB • " TV' REPE"U-':I . OSCA'"

2J1ePA lW ,n 18W.,.., lZ4<)-I300MH,13.8V $20.5
2:l35P" IOWin35WOUl 124()-l:lOO1.'tl,13.8V $305
]],8P" lWOnZOWOUO 900-93OMtlz 1].8V $20.5
]:l35PA lOW,"~out 900-930"'''' 1].8V ~
2JlNA P,oomp O.1deN.f , l296Mtlz $90
33lNA P",omp 1l.9dBN.f 802MHz $90

Add $5 to< sOippo"ll • uPSt-48
lMw 12961l11d 2:JOo1M tlz T,,,,,,,,,,,,,,", ~'ts in st_

p Wrlf6 ForFREE Caralog ffi~-
~ i DOWN EAST MICROWAVE

Bitt Ol..,n. W3HQT
Bo~ 2310 RR1 . Troy, ME 0.981 U.S.A.

l2OnMao3U,

CtRCLE 1 ON READER S ERVICE C.-. RO
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Number36 on your F~baekCllrd

LETTERS

Thank you for the excellent
February issue 01 73. I am an avid
OAPer and found something of
interest in almost every article.
I appreciate the monthly space
you devote 10 OAP and hope you
will continue to cover it in more
detail.

I have a suggestion . Since all
of Wayne 's editorials sound
the same, would it be possible to
simply send out a copy of one
edi torial 10 all new subscribers
and use the space for more QRP
articles?

Charles E. Cole
Williamsport, PA

I am following "Drifting Along
the Telegraph Trail " by W6eK
with great interest. Dad was a
telegrapher with the Atlantic
Coast line RR for 52 years, Moth·
er for 26 years , and for 14 years
I worked on the branch line ,
main line, relay office, ticket of
fice , and yard office. Back then
the word "ham" was a derogatory
term; literal translation: " Ama
teur. " If you called a fellow teleg-

From The Ham Sack

rapher an "amateur," you could
look forward to a list-fight when
the next t rain came into your
station.

If I could find a job as a pro
fessional telegrapher handling
trains paying one-half of what
I make now, l thlnk I would leave
today. Once telegraphing gets
in your blood, you are hooked
for life.

Bill G. Perry, Sr., Ph.D,
President

Morse Telegraph Club,
Tampa Chapter

Earlier this year, we had a little
money lett in our library magazine
fund, so I suggested ordering 73
Amateur Radio.

Our school has a growing ama
teur radio club (we were men
tioned in your September issue),
and I thoughl this would give the
kids something to read besides
Mad Magazine during their free
time.

Anyway , we waited . _. and
waited . . .and waited .

No 73 Amateur Radio.

When queried, the vendor as
sured our librarian that he had,
indeed . ordered the magazine,
but that these things take time,
and we should be patient, etc.,
etc. , etc.

Finally it came: AmateurRadio .
Not 73 Amateur Radio-just

Amateur Radio! From Australia!!
It seems that there is this Aus

tralian magazine with a very simi
lar name to our beloved publica
tion, except it doesn't include the
numbers "73" in its name.

So listen up, librarians: When
you order 73 Amateur Radio ,
make sure they don't leave off
the 73.

Otherwise, you ' ll be reading
about how they do things Down
Under instead of in Peterborough.

And Wayne wouldn't like that
one bit!

Cra ig Dible KB6LAK
Beverly Hills CA

I agree wi th your efforts 10
promote progress in hams' com
munication techniques. I am an
" old timer" first licensed as a ham
at the age of 19 in 1929. Prior to
that, I was involved with crystal
detec tors, loose couplers, and
bootleg spark transmitters . But I
always pushed for progress in our
hobby. I don't subscribe to the

philosophy of hanging on to the
old way.

Harry D. Minshew W6Z0W
Saginaw TX

KD5AE's propagation program
in the January 1988 issue was
mos t interesting . His propaga
tion program has been em
bellished and adapted to the
Atari ST computer . ST users
can Obtain the program on disk
from the address below for a self
addressed , stamped disk mauer
plus $3 to cover incidental
expenses, and a formatted 3 112_
inch disk.

Marion D. Kitchens K4GOK
Oakton VA

Your readers should know two
things about the Maxcom device
(reviewed in March 1988) to better
understand how to properly install
the unit:
1. The Maxcom device does not
work well with a resonant length of
wire. The 128' dipole is seen reso
nant inthe80 meter band, and the
70' dipole is seen resonant in the
low end of the 40 meter band . By
simply lengthening both dipoles a
few feet, better results would have
been obtained.
2. Being a grounded, non-reso
nant device, height above ground

GETTHEB

'Ib transform your shack into a DX
powerhouse, combine the intelligence
orvaesus n767GX HFIVHFIUHF
base station and the muscle of our
powerful FL-7000 HI' amplifier.

You'll be amazed at how you can
cut through pile-ups. Be heard any
where in the world. And wake up other
wise inactive bands.

The bntiDS ofthe operation:The
FT-767GX. This intelligent HFIVHFI
UHF base station includes four micro
processors for unparalleled flexibility
and ease of operation.

Features include 160 to 10 meter
transmit, includi ngWARe hands.
Optional plug-in modules for fl-meter,
2-meter and 70-cm operation. Receiver
coverage from 100 kHz to 30 MHz.
AM, F~l, 88B, CIY, AF8K modes built in.
Tan memories that store frequency,
mode, and CTeSS information
(optional CTeSS unit for controlled
access repeaters). Memory check
feature for checking memory status
withou t affecting operating frequency.
Dual VFOs with one-touch split fre
quency capability VFO tracking for
slaved VFO-A/VFO-B operation at a
constant offset. Digitaldisplay in
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10 Hz steps. Slow/fast main dial tun
ing.Synthesizer step programming
at up to 99.99 kHz per step. Digital
SWRmeter. Digital RF power meter.
Built-in RF preamplifier. Adjustable
drive level from 0 to 100 watts. Blue
fluorescent display. Buil t-in AC
power supply.

Up to 30 minutes continuous
transmit (100% duty cycle l- Full CIY
break-in. Built-in Cwelectronic keyer.
Audio peak fil ter for ew (Yaesu
patent). CWand AM wide/narrow
filte rs. Woodpecke r noise blanker.

NS.
RF clipping speech processor. IF shift
for both receive and transmit (TX
side allows you to adjust voice Ire
quency response pattern). IF monitor.
IF notch filter. Audio low-pass filter.

Built-in antenna tuner with mem
ory of settings 011 each band. Separate
antenna connectors for each VHF or
UHF optional unit. Separate beverage
antenna receive input on rear panel.
Quick turnaround time from TX to
RX for AMTOR, Packet, and Q8K CIY.
AGe slo...../medium/fast/off selec-
tion. Push-pull MRF422 transistors



is important, just as is configura
tion 01 the radiators. A height of
25' or more above ground pro
duces superior radiation charac
teristics. Because the electro
magnetic field generated by the
Maxcom device is parallel to the
radiators, lifting the ends of the
dipole up towards horizon tal will
eliminate a major portion of RF
energy from being absorbed by
ground.

A new publication entitled Max
com Theory ot Operation and
General Notes is available free for
the asking.

Sonny Irons
President of Maxcom Inc.

Ft. Lauderdale, FL

Your January 1988 issue was
the first I'd read in 10 years. I
thought it was excellent.

I' ve been away Irom ham rad io
since the late 70s. No time, no
money, no interest. I've kept my
license, but it wasn 't unti l I picked
up your magazine that the interest
rekindled .

Seems like a lot has changed .
Looks like Collins, Drake, and oth
ers are no more, lots of VHF/UHFI
micro act ivity, no more crystals ,
and something called packet ra
dio? Naturally, I would like to see
more articles for those of us tess

experienced or not-yet hams, but
your article mix looks pretty fair
something for everyone . Keep up
the good work!

Thanks for sparking my in
terest .

Mark Unland WB9VTN/5
Jefferson LA

First of all I want to congratulate
you on an excellent issue 01 73
Amateur Radio . I saw your Janu
ary issue #327 at the local new
stand while looking for my favorite
fishing mag.

The article on 100 countries in
two days caugh t my eye. I, too,
participated in the Golden Jubilee
and I wan ted to see how others
fared . One item in particular
needs clarification. Jay WOOD
is to be congratutated lor his
accomplishments and his station.
The /11 trophy from the OX Bulletin
is surely very nice and he has
every right to be very proud 01
that award. But this award was
available only to the subscribers
01 the OX Bulletin, published
by Chad Harris. I had completed
my Golden Jubilee in only 44
hours 10 minutes, but did not
qualify lor the trophy because I
was not a subscriber. Untcrtu
nately, all OXers did not have
the opportunity to compete for

this trophy. There were a number
of operators that were in the run
ning. My Golden Jubilee Award ,
dated January 6, 1987, holds an
important place on my wall, and it
will continue to hold great memo
ries of what fun OXing can be. Just
share with your readers the whole
story.

Richard Lyle KA2AJT
Oswego NY

We recently received a letter
and magazine Irom Iran which I
feel may be 01 interest to your
readers as well as the amateur in
dustry. This magazine purports to
be a publication lor the Iranian
electronics enthusiast. Further
examination revealed that they al
so claim to be the only " official
sanctioned" magazine of its type
in Iran. I doubt the Iranian gov
ernment would encourage this
publication to seek equipment
sources in the USA unless moti
vated by a desire more serious
than helping the local electronics
enthusiast.

As you are no doubt aware, am
ateur equipment is often used in
third world coun tries as a less ex
pensive alternative to commercial
(or military) gear. It seems that this
letter may be a thinly disquised
attempt by the Iranian govern-

ment to acquire equ ipment suit
able lor use in their war against
the " Great satan."

I contacted the Dallas FBI office
and have turned this material over
to them. I also checked with the
US Dept. 01Commerce and was
informed that there is a complete
trade embargo against Iran in ef
teet. with the except ion 01medical
supplies.

Since I suspect that other corn
panies in our indu stry may have
received simillar letters, I hope
that you can help spread the word
that exportation 01 amateur gear
to Iran is illegal, and that any
correspondence of this type
should be submitted to the proper
authorities.

Tony Martin
Marketing Manager tor Hustler

In the March '88 copy of 73
MagaZine I noticed that a minor
error appears in the drawing lor
" Ultra-Convenient Mobile Anten
na for Two Meters" (p.28).

The " ORG" wire goes Irom
the " RLY" box to the 112 " GRN"
wire. In the drawing, " ORG"
is printed above the motor
drive housing on the MT-2 ANT
assembly.

Ivan T. Lorenzen W4JC
Merrin Island FL

tu rns off amplifier and rematches
tuner circuitry if SWR rises above
2:1. Hands-free automatic band change
when used with FT-767GX, FT-757GX
or FT-980_Lithium battery backup
remembers antenna selection and
tuner settings. Dual2-speed fans
with independent thermal sensors.
Connection to up to four antennas,
including automatic selection via
optional unit. Eight front panel LED
status indicators. And more.

Get the OX advantage. Just
combine the FT-767GX's brains, the
FL-7000's brawn, and your special
operating knowledge. What an impact
YOU'll make on the world !

Prices and srectnceuons subject to change
without notice.

CIRCLE IlION REAO£R SERVICE CARO
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Yaesu USA
17210 Edwa rds Road, Cerritos, CA90701

(213) 404 -2700
Repair Sen-ice: (213) 404·4884

Pan" (213) 404-18-17

VAl SU
a built-in power supply, automatic
tuner and lot.') of powerful operating
features.

There's fast turnaround time for
break-in ( QS K) CW, HF packet radio.
and A!\.ITOR. Only 70 watts excitation
for full output. and 1200 watts PEP
input power. Fully protected push-pull
parallel wideband "no-tune'larn pli
fier circuit powered by 47\: 25A DC
power supply. raesus exclusive 'Dvc"
(Direct vertical Cooli ng Heatsink
System) with bottom-mounted fan.
Automatic antenna matching sensor

THEB
(rated dissipation 290 watts each)
operated at 24 volts for excellent inter
modulation rejection in transmitter.

Enhanced C.A.T. systemforexter
nal controlof transceiver from per
sonal computer. (Software for Apple
nel ~IAC, Commodore C- 64, and
IB~I -PC is available through yourYaesu
dealer.)There's alsodatacommunica
tion with the FL-7000 linear amplifier
for hands-free amplifier operation.

The muscle to get you out: The
FL-7000. This solid-state amplifier
covers 160 to 15 meters, and includes
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Have you been trawling the bounding main for a new product'! We have just
netted it-the TP-38 microprocessor controlled community repealer panel which
provides the complete interface between the
repeater receiver and transmitter. Scuttle
individual tone cards. all 38 EIA standard
CTCSS tones are included as well as time and hit accumulators. programmable
timers. tone translation, and AC power supply at one low price of $595 .00.The $595.00 each
Tp·38 is packed like a can of sa rdines with features. as a matter of fact the only $59.95 DTMF module
additional option is a UfMF module for $59.95. This module allows complete $149.95 Digital CTCSS modi
offsite remote control of all TP-38 functions. including adding new customers or
deleting poor paying ones, over the repeater receiver cha nnel. with

Other features include CMOS circuitry for low power consumpt ion. non-volatile avaiJDbt..e
memory to retain programming if power loss occurs. immunity to fal sing. pro- NOW c1CSS
grammable security code and much more. The TP-38 is backed by our legendary pOgita1
I year warranty and is shipped fre sh daily. Why not set passage for the abundant waters 1
of Communications Specialists and cast your nets for a TP-38 or o ther fine catch.

..COMMUNICATIONS SPECIAUSTS, INC.
~• .426 West Taft Avenue • , CA 92665-4296

--. Local (7141998-3021 • FAX~974-3420
_ Entire Us.A. 1-800-354-0547 , ""

CIRCLE 10 OH REAOER S£RYICE C4RO



THE WINNING HAND
Deal yourself a winning ha nd

n modern te chnology with
COM's new micro-size 2 -meter
.nd 440 MHz transceivers. T he
C-/-I2 AT a nd IC- /-I4AT com bine
naximum performance , r eliabil
ly and easy operation in a t h in 
tyle d handheld that's perfectly
uited for today 's a ctive life 
t yle s .

The IC-"2AT and IC-"4AT. A
reakthrough that ends every amateur
adio operator 's quest for that one
rue, go-anywhere handheld.

Miniaturization. The MICRO
ives you all the advantages and per
ormance of a larger handheld, in a
ackage so small, so refined , so well
uilt that only ICOM could build it.

Measuring only 4.6" high by 2.3"
ride by 1.1" deep. the MICRO fits in
our pocket or purse as easily as a
assette tape.

This miniaturization doesn 't com-

promise ICOM qualit y. It 's exactly
what you'd expect from ICOM, the
world leader in handheld radio: high
performance in a micro package.

Full Featured. And ICOM hasn't
compromised features for size. The
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MICRO includes ten programmable
memories, transmit offse t capability
from the back panel including odd
offsets , an LCD readout on the top
panel for easy readabili ty, up to three
watts of output (optional), 32 bui lt-in
subaudible tones AND wideband

receive coverage from 138 to
162.995MHz in 5KHz steps for MARS
and CAP operationylus weather
broadcasts (IC~2A:r) or 440 to
449.995MHz (IC ·~4AT).

T here 's also a simple-to-use digital
TouchSt e p Tuning System for fast
shirt-pocket frequency adjustments.
The MICRO also includes a band or
memory manual scan funct ion. And ,
the MICRO is backed by four factory
operated regional service centers .

Personalize your ICOM
MICRO. The MICRO utilizes most
existing ICOM handheld accessories,
plus it hosts a new line of versat ile
accessories including the BP-24 2.6
watt high -power battery pack, BP-23
long-life 1.6 watt battery pack, BC·50
desktop rapid charger, and a variety of
carrying cases.

See the ICOM MICRO at your
local ICOM dealer. Play your cards
right with ICOM!

o
ICOM

tCOM America, inc., 2380-116th Ave, N.E., Bellevue, WA 98004 Customer Service Hotline (206) 454-7619
3150 Premier Drive, Surte 126, Irving, TX 75063 /1777 Phoenix Parkway, Suite 201 , Atlanta, GA 30349

ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B.C. V6X 2T4 Canada
All stated spec,flcatlons are approximate arid SUbJOCt to change wl\tlool nOlice or ollligation. AIl ICOM radios significantly eeceee FCC regulalions hmrt,ng sowcoe eessscoe. MICR01287.
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Poor Planni ng

Then came the Space Shuttle, a
promised panacea more than a
decade in the making; a project
that literally killed off most other
civi lian space programs by si·
phoning their life-giving funds
away. Most of our space eggs
were in the Space Shuttle basket
when Challenger disintegrated
over the Atlantic Ocean two and a
half years ago.

There are no more Saturn

I am a ch ild of the Space Race.
To be sure, the Soviets launched
Sputnik 1 just weeks before my
arrival on this planet. In elemen
ta ry school the teachers rolled
televisions into the classrooms,
and we all watched with wonder
and amazement as more and
more Americans entered space
and eventually touched the sur
face of the Moon.

I focused my attention on the
stars and planets. My future was
" out there, " I thought to myself. I
dreamed of studying rocks from
the Moon and Mars, living on a
space station or in a lunar colony.
The accomplishments of the Apol
10 and Skylab programs fueled my
dreams like a gale fanning a forest
fire. I burned with excitement and
anticipatio n. Some day I would
have my turn in space.

Amateur Radio in Space

Hence, hams have a role to play
in our future "out there." Thank
goodness for the insightful pro
posals and projects laid down by
the founders of Project OSCAR
which began in 1959! The Radio
Amateu r Sate llite Corporation
(AMSAT) has evolved into an in
ternational, cooperative group to
support continued technological
achieve men ts in space . corn
pared to the multi-billion dollar
Shutue or a $500 million surveil
lance satellite , an OSCAR seems
like a small piece of the space pie.
Recall, however, lesson 1/2 above.

AMSAT's achievements are
significant in two ways. In the
short term, they promote the ad
vancement of amateur radio. In
the long term, they promote a
broader te chno logy base with
which to improve our future, not
only in space, but also in other
aspects of our lives as Earthlings.

Our future is " out there, " al
right. How lucky we hams are to
have an opportunity to play a role
in shaping the future for the world.
Even if you don't use amaleur
satellites, take a stake in the fu
ture by supporting AMSAT and
other organizations devoted to
amateur radio in space. •

dead long before I had a chance to
get involved, Further, I will proba
bly never visit space, much less
live there.

Nevertheless, I have found a
way to get involved " out there"
by supporti ng amateur radio in
space.

number of technology fronts at ret
atively low levels over a long peri
od of time.

Two lessons are very clea r.
First, any long range, high.tech.
nology program that depends on a
single achievement has an inher
ent possibi lity of single-point fail
ure. If the achievement does not
occur, either the entire prog ram
will fail, or at least an alternative
solution will cost agreat deal more
money and lime.

Given the same money and ex
pertise poured into lhe Shull Ie
program but applied to a number
of different space projects, the
Space Shuttle would have taken
longer to develop. In light of the
Challenger disaster, however, our
technology base would have been
broader and better able to cope
with failure of anyone element of
the space program.

Hence, the second lesson: In
the long run, many small techno
logical successes are generally
better than a single big one. The
Soviets have proven that. They re
alized long ago that a sustained
presence in space depends not on
getting there "firstest with the
mostest." but rather getting there
and STAYING there. A broader
technology base makes us better
able to cope with changing condi
tions and goals, not to mention
provides more spin-ofts to im
prove our everyday lives.

In a very real sense I feel cheat
ed by the short-sighted planning
of the generations before me.Cer
tainly the space science programs
I wanted to participate in were

A Different Approach

In Aviation Week and Space
Technology the Soviets now ad
vert ise the availability of their
Proton space booster for com
mercial launches. The Soviet
space program was ahead of ours
in 1957, and it's ahead now. The
USSR launches more than 100
satellites per year into space.
They have a large inventory of
launch vehicles. Further, they
have had an almost continuous
manned presence in space for
a decade!

They have achieved this posi
tion by consistently pursuing a

by Larry Ledlow, Jr. NA5E
V-class heavy launch veh icles
that look us 10 the Moon or put up
Skylab. The rockets thai do re
main have had troubles of thei r
own, and advanced commun
ications , scientific, and national
security payloads sit in moth-balls
waiting for their turn in space
... whenever that will come is
anyone's guess.

The ambitious, optimistic plan
ning thai went inlo the Space
Shuttle at the expense of other
programs seriously failed to de
liver the project's promises. A
shuttle-based nirvana turned out
to be a pipe dream, the smoke of
which we saw 71 seconds . after
Challenger's launch in January
1986.

DREAMING OF THE STARS

ICOM

CIRCLE 139 ON REAOER SERVtCE CARD

[f tllICOMI AH~~THd
Deale'

NORTHEAST ELECTRONICS
SUPPLY COMPANY, INC.
P.O. Box R-A
WHITEHAl l, PA 18052 USA

STORE HOURS:

MON THRU FR!.

'"SAT. 10-4

YAESU FT-757 GX I I

ICOM AND YAESU CLOSEOUT SPECIALS!
CALL (215-820-0112)
------FOR PRICES

BEST RIG
PRICES IN

USA!

CIRCLE 306 ON READER SERVICE CARD,
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IM&lll{Ient ID'..
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T,""",-", ,..pon.. _
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0",11..:1 ,ppIIc:,tlon ""'n",1
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SRC·10
REPEATER/LINK

CONTROLLER
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'Itvo affordable radios in one-that's
exciting.

raesus dual -band FT·72m
packs our host 1fTknow-how into
one compact design. At a price
that's in step with your ham
budget.

Hit hard-to-reach repeaters
with a powerful 5 walls on both
2 meters and HO ~lHz .

Work the bands Quickly
and easilv with a wealth of
1Il icroprocessoN~Ont rollcd
commands:

Jump between the separate
VHF and UHF VFa registers.
Program each of the ten memories
for instant recall of repeater input
and output frequencies. odd splits,
and tone encode/decode.

Scan the memory channels.
the entire hand. or a hand seg
ment. And ret urn to any special
frequency with t.he priori ty feature.

Use li nk re peaters by program
ming TX on one hand and RX on
another.

Conserve power with the bat
terv saver, It lets you monitor silently

Band Handie.

while drawing negligible current.
And measure your battery level
with the digital battery voltmeter.
There's even a "Low Battery" LED.

Finally, your operat.ion is
rounded out with features like I'OX
capability. Aone-touch repealer
reverse switch. An LCD readout with
illumination lamp. Ahigh /low power
switch. Remote computer control
capability An optional CTCSS mod
ule.And Yaesus full line of optional
accessones.

So step up your operating capa
bility now with the logical choice in
HT operation.

Yaesu's dual -band FT-727R ,

jaesu L'SA
17210 Edwards Road. Cerritos. C..... 00701
( 2 1 :1) ~n~ -2700

Repair Service: (21:1 ) ~O~ -~88~

Parts : (21::1) 40~ -4847

Prices and specifications SUhjl~:t to chane
\\ ithouI IlIJtif'l'.

aRCU la5 OH Il£AO£A S£RVICI: CAA'D



• Dual antenna ports.
• Full duplex operation•
• Programmable memory and band

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

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

• Illuminated front panel controls
and keys.

• Dimmer control.
.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.

KENWOOD U.S.A. CO RPORATION
2201 E. Dominguez St.. long Beach.CA 90810
PO. Box 22745. long Beach.CA 90801-5745

Complell! service manual~ are avaJlable fOt all KenwO()(l
rtanueovers and most eccesscoes Spec,IICiifoOns. lealures.
and onces are w bJecl10 cllange wllhour flOllce or Obl'gil r,on

KENWOOD

• •
ISIOn

[M·12 IA snown WI!IlO(J~ RC JO

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

• 45 Watts on 2 meters, 35 watts on
70 em. Approx. 5 watts low powe r.

• 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!

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

• Dual watch function allows VHF and
UHF receive simultaneously.

• CTCSS encode/decode selectable
from front panel or UP/OWN keys on
microphone. (Encode built-in.optional
TSU-6 needed for decode.)

• Balance control and
separate squelch
controls for each
band.

Compact mobile speaker . SP-50B Deluxe
mobile speaker . PG-2N DCcable • PG-3B
DC line noise filter . MC-60A, MC-BO,
MC-85 Base station rmcs.• MA-4000 Dual
band mobile antenna (mount not supplied)
• MB-ll Mobile bracket e MC-43S UPIQINN
hand mc. s MC-4BB 16·key DTMF hand rrsc.

TM-721A
Deluxe FM dual bander
The Kenwood TM-721A re-defines
the original Kenwood " Dual Bander"
concept. The wide range of innova
tive 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
with 45 watts of output on VHF and
35 watts on UHF. TM-721A- Truly the
finest full- featured FM Dual Band
mobile transceiver!
• Extended receiver range (138.000

173.995 MHz) on 2 meters; 70em cover
age is 438.000-449.995 MHz. (Specifi
cations guaranteed on Amateur bands
only. Two meter transmit range is 144-148
MHz. Modifiable for MARSICAP. Permits
required.)

.30 multi-function memory channels.
14 memory channels and one call
channel for each band store frequency.
repeateronset. crcss. and reverse.
Channels -A- and -b- establish upper
and lower limits lor programmable band
scan. Channels -C- and -d- store transmit
and receive frequencies Independently
for -oao sphts"

Optional Accessories:
• RC-l0 Multi-function nenoseteemote
contronere PS-430 Power supply . TSU-6
CTCSS decode unit • SW-l00B Compact
SWRJpowerlvo1t meter s SW-200B Deluxe
SWRJpower meter - SWT-l 2m antenna
tuner e SWT-2 70 cm antenna tuner e SP-40
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