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ICOM HAS AlL YOUR
BASES COVERED! Met
the unbeatable line-up
of IeOM equipment at

your locai lCOMo dealer.

ICOM
ICOM America. Inc.
2380-116th Ave. N,E., Bellevue. WA 98004
CUltomer SetvIce HoWne (2061 45-4·7619
3150 Premier Drive, Su~e 126, Irving. TX 75063
1777 Phoenix Parll:way. 5ulte 201. Atlanta, GA 30Jl
!COM CANADA.A Drvision 01 !COM America, ec,
3071 • _5 Aoad,lJfld 9, RIChmond, B.C. V6X 214
All...", specIfIca:llQflll.~ appro._ and S<blecl1O chII'"
WlIhouIlIOIice Of oblogal lOfl, A.J11COM .ados S9"1!JcanIty
..-.cefI(l FCC reguOdOJl'>S I lm~,"IiI lIjlUflOU5amOSS1Ofl5, BAi l 87

1(·375A
220MHz Transceiver

1(·275AIH
2 MeIer Transceivers

6 MmRS/10 MmRS. Join the fun of sunspot
cycle 22 openings wi th the superb Hl-watt IC· 5 7 5 A

It receives 26-56MHz, transmits 28-29.7MHz, an!
SO·54MHz, and includes AC supply. The

IC·575 A , a true superstar!

440MHz. Enjoy top-notch 430.0·450.0MHz operation wi
the 25·watt IC·475 A featuring AC supply, or go high
r.ower usin~ the 75·watt, ACIDC·powered IC-475H
super ng.

220MHz. T he 25-watt output IC· 3 7 5 A receives 216.0
236.0MHz, transmits 22O.0-225.0MHz, and includes AC
supply. A genuine masterpiece!

1(·475A1H
440MHz I rersceves

2 MmRS. ICOM's 25-wa tt
IC· 2 7 5 A VHF leader receives
138.0-174.0MHz including the public
service, mari ne. and weather bands.
and transmits 140.1·150.0MHz. In­
cludes AC supply. The IC-2 7 5H is 12·
volt DC-powered. produces 100 watt s output ,
and will operate with external AC supply.
Two of IeOM's heavy hitters!

ICOM has your winning line-up for fixed. portable,
and mobile operations on today's hottest amateur bands.
Slide into the winner's circle with ICOM's deluxe "75"
series transceivers, with a team committed to excellence
from VHF to UHF communications. Each compact all ­
mode unit delivers maximum performance, reliabilit y,
and ease of operation. It's a cha mpionship line-up!

All "75" series transceivers are an FMer's dream
rig with 99 tunable memories , four scan modes, odd
offse ts . packet compatibility, scanning mic and DDS
system for data inpu t. SSB/OSCAR delights
include dual VFOs, PBT. crystal-resonant
IF notch, noise blanker. and semi/full
CW break-i n. The glamorous "75"
units provide ult imate
mobihng flexibility.

SUPER SCAIIIIIIIG
Monitor all of today's
action with four scan­
ning modes: spect rum,
programmable, mode,
and memory. Scans 99
memories in five seconds!
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FOUR user selectable operating modes and
a 90 number autodialer make Private Patch V

the ONtY choice!

Private Patch Il. MUlTl.MOOE INTERCONNECT

• • .!J C O"lNECT SYSTEMS INC •
NO". •

on••

(.., •
c 0---' •

SELECT AN OPERATING MODE
USING THE BUlL T-IN KEYBOARD . . .

Private Patch V is a totall y new concept in automatic
phon e patches. A built -in keyboard and menu driven
display allow you to customize all modes, feat ures,
and funct ions specifically to your applica tion.

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

2. SIMPLEX VOX PATCH
vox mode offers superb simplex operation with any radio,
including synthesized and relay switched models. VOX mode
has other advantages too. 1. A linear amplifier can be used to
extend st raight simplex range. 2. You can operate through any
remotely located repeater to greatly extend range. 3. If desired
I OU can connect Private Patch V to the MIC and speaker jack
of your radio. NO INTERNAL CONN ECTIONS ARE REQUIRED.
Control is maintained automatically with built-in dial tone
detection, busy signal detect ion and tully programmable activity
and time out timers. An optional electronic voice delay board
eli mi nates f irst word clipping with slow switching radios.

Private Patch V can be a sampling patch today. A VOX
patch tomorrow. And a repeater contro ller next year!

You may never need another patch again.

COMPARE THESE FEATURES . ..
• 90 phone number autodialer

• Last number red ial

• Regenerated ton efpul se d ialing

• Toll restrict: t st and 2nd digit restrict , pref ix lockout
and digi t counting

• 1-5 dig it connect/disconnect code

• 2·5 digi t secret tol l ove rride code

• User programmable CW 10

• Remote hook flash
• Auto disconnect on dtattone'busy signals

• Telephone remote base
• Remote controlled relay (relay optional)

• Lightning protected

Call or write today for your FREE brochure.

3. DUPLEX PATCH
Select duplex mode when connecting Private Patch V to your
existi ng repeater or duplex base station. Many features including
semi-duplex privacy mode are user programmable. The mobile
is in full control at all t imes.

CONNECT SYSTEMS INC.
23731 Madison 51. Torrance. CA 90505

Phone; (213) 37J.6803

4. REPEATER CONTROLLER
Private Patch V will convert any rece iver and transmitter into
an outstanding performing repeater with duplex autopatch.
Features such as repeater on/off code, hangl ime, activity timer
time, CW ID interval etc. are ful ly user programmable. Private
Patch V is th e right choice for your club system.
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MFJ's Best 300 Watt Tuner gives you minimum SWR from 1.8·30 MHz .•.
plus you get MFJ's new peak and average reading Cross-Needle SWRI
Wattmeter, dummy load, 4:1 balun, antenna switch and more ••. $149.95

The MFJ.9490 gives you mce You get a 4:1 balun lor balanCed
e eese matches and lower SWR than lines and a 50 Ohm 300 watt
. ny tuner that uses two tapped dummy load lor tuning '(OlJ" exciter.
indoclors. Wtroj? Because you get two You get a 6·posil ioo anlenna
continuDusly variable capacitors that switch for selectlllQ2 coex lines
give you infinitely more positions lhan (direct Of through luner). random
the limited number on switched cons. wile, balanced line or dummy lOad.

This gives you the precise contrOl YDU get a beautiful black all
you need to get your SWR down to a aluminum cabinet that matches
minimum. After all, isn't that why your fig. Its compact size (10x3x7
yoo need a tuner? Covers 1.6-30 MHz. in.) fits right into your station,

You get MFJ's new lighted z-coior peak and average MFJ-949D With MFJ's best 300 watt PEP tuner you gel an MFJ
reading Cross-Needle SWRIWattmeler that shows yOiJ SWR, $1 4 9 tuner that has earned a reputation for being able to match
tcrwarc and reflected power . all at a single glance. Meter 95 just about anything · one that is highly perfected and has
lamp uses 12 VDC or 11 0 VAC with MFJ.1 312, $9.95. years 01 proven reliabl ily. Order YOiJrs loday!

You can
create an
artificial RF
around and
eliminate
RF "bites",
feedback, TV! and RFI when you let the MFJ·931
resonate a random length of wire and tum iI into a
tuned Counlerpoise. The MFJ.931 also lets you
ete<:triCally pIact a fir away RF ground directly It
your rig .. no matter how lar away it is .. by tuning
out the reactance 01your grOll1d connection wire.

Barefootl1.5 KW Linear Tuner

ClIICl f 258 0f'I RfADfR Sl:RVlCl CAI'ID

MFJ.962C For a few extra dollars, the MFJ·
'22985 962C leis you use your baretoct fig

now and have the capacity to add a
1.5 KW PEP tinear amplilier later, Covers 1.8·30 MHz.

You gel two husky continuously variable capacitors
lor maximum power and minimum SWA. And lots of
inductance gives you a wide matching range.

You get MFJ's new peak and average reading
Closs·Needle SWRIWanmeler wilh a new directional
coupler lor more ecccrare readings over a wider
Irequency range. It reads lorwardlrenected poVl'er in
200/50 and 20001500 watt ranges. Meter lamp uses
12 VOC or t 10 VAC with MFJ·1312, $9,95.

Has 6·posttion antenna switch and a tellon wor.n:t
balun With ceramic teectnru insulalors for balanced
lines. 10]/.~4lfv::14 7/8 inches. Add $10_00 S/tl.

MFJ's smallest Versa Tuner
MFH01B

'59·'
The MFJ·

901B lsour
smallest ..
5x2x6 inches .. (and most affordable) 200 watt PEP
tuner .wnen bolh space and your budget is Iimited_
Good for malching solid state rigs to unea-s.

It matches whips, dipoles, vees. random wires,
verticals, beams, balanced and coax lines from
, .8-30 MHz. Efficient airwound inductor. 4:1 balun.

FOR YOUR NEAREST DEALER OR TO ORDER

800-647-1800
• , year unconditional guarantee . 30 day money
back guaranlee (less slh) OIl orders tlom MFJ •
Free catalOg · Add $5.00 sIh (except as noted)

MFj.9, The MFJ·989C is oot
'349.s.Ja.e . ethe

investment you get the west 3 KW PEP
tuner mooey can buy . one that takes tile lear out of
high power operation and one that lets you get your
SWR down to absolule minimum. Covers 1.8·30 MHz.

The MFJ.989C is a concact 3 KW PEP rOller
inductor tunCf with a new peak leading Closs­
Needle SWRlWattmeter With a new, more accurate
directional coupler. Meter lamp uses 12 VDC or 110
VAC with MFJ·1 312, $9_95. wnn tnree conlinuoualy
variable components you gel precise contrcr over
SWR and the widest matching range possible.

You get a two core balun wound with teflon wife
for balanced lines a 6 position antenna switch,

10'/.x41hx15 inch cabinetin your station. Dummy
load, lilt stand, turns counter. Add $10 s/h,

MFJ's Mobile Tuner ""-""

1' 8 9 . '
Don't leave

home without
this mobile

tuner! Have an unlnterrupt mp as the MFJ-945C
ellends your anlenn, bandwid1h and eliminates the
need to stop, go out and adjust your mobile whip.

You can DpeIate Inywhere in I band Ind get low
SWR. You'll get maximum power out of your solid
state or tube rig and iI'll run cooler and last longer.

Sma. 8x2x6 ocres uses little room. 8WR1 Wan·
meter and con,enient placement of conlrols make
tuning lut Ind eny while in motiOn. 300 watts
PEP output, efficient airwound inductor, 1000 volt
capacitors. Mobile mount, MFJ-20, $3.00.

144/220 MHz VHF Tuners
....921 s6g 8 S lf"?;O ::-:-:: - -~

MFJ'snewVHF '-;,.' ··0 0 0
tuners coyel bolh ,f · ~' .::..~-~. .
2 Meters and the 220 MHz bands. They handle 300
watts PEP and match a wide range 01 impedances
lor coax fed antennas. SWRlWattmeter. 8x21f:x3 in.
MFJ·920, 849.95. No meter. 4'hx2

'
hx3 inches.

MFJ
MFJ ENTERPRISES, INC.

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

MFJ making quality atto,dabla

You can operate alf
bands anywhere with any •
transceiver wren you let b ==:-:::;:-::­
the MFJ.16010 tum any random wire into a
transmitt ing antenna. Great for apartment. motet,
camping operation. Install a wire anywhere! Tunes
1.8·30 MHz. 200 watts PEP. Ultra small2x3x4 in.

2-knob Differential·T'"Tuner MFJ's Very Best Tuner MFJ's Artificial RF Ground
'79.' "fJ-';::3~'~~~~~

The MFJ·941D is MFJ's l.utesl seling
MF...941D 300 watt PEP antenna tuner. Why?

S 109 8 5 Bt'tause il lias IIIOft fealllfeS than
lunert cosling much ITIOIt 'nd il

matches enrything continuously from 1.1-30 MHz.
II matches dipoles, vees. vetcas. mobile whips,

landom wires, banlanced and coax lines.
SWWWattmeter reads lowardireHected power in

30 and 300 walt ranges. Antenna switch selects 2
coa~ lines, direct or through tuner, random wire,
balanced line or tuner bypass. Efhc ient allWound
inductor gives lower losses and more watts out.
Has 4:1 balun. 1000 V capacitors. 10dx7 inches.

MFJ's Random Wire Tuner
MFJ.16010 s398 5 -,.~. ,_ .. _,

- M

()()

MFHI6 The new MFJ·986 DlHerenbal·FU
'26915 2-knob Tuner uses a differential

capacitor to make turung foolproof
and easier man ever. It ends constant le·tumng with
broadband coverage and grves you mlmmln SWR
at only one best setting. Covers 1.8,30 MHz.

The rOller inductor lets you tune your SWRdown
10 absolute minimum. 3-digits turns counter lets you
Quickly return to your favorite frequeocy.

You get MFJ's new peak and average readll1g
Closs-Needle SWRlWattmeter with a IItw directional
coupler lor more accurate readings over a wider
frequency range. It reads lorwardlrellected power in
200/50 and 20001500 watt ranges. Meter tamp
uses 12 VDC 011 10 VAC with MFJ-1312, $9,95,

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

MFJ's Fastest Seiling Tuner



lCO~fs incrediblyrugged and reliablehand­
helds are designed tofit your lifestyle with a
full arrayof interchangeableaccessories. They
size uplOO"'·n in operating time and output
J)M-eT withoptional battery packs,and their
rapid desktopchargerskeep you talking longer.
ICOM speaker micsclip on to belts or lapels,
and headsets with VOX deliver hands-free
operation. Exercise your options with 100M!

Field·Proven Dependobility
ICO~ handhelds have trekked the frozen

arctic. traveled cross-country in bicycle
races, beendropped from toeers and run
ocer by vehicles. yet continue operating
withamazing dependability!

2·Meters
Enjoyincomparable performance with

ICOM's seven watt IC-2GAT, professional
quality IC-Q2AT, pocket-size IC-,.2AT and
rugged IC·2AT. All units sport expanded
frequency coverage for MARSand CAP

operations and exceptionallyselective
receivers for high intermod immunity. The
IC-2GATand 1C-,.2AT include reception
from 139 to163MHzand NOAA weathercopy.

440MHz
fCOM's six watt fC·4GAT and ultra com­

pact IC·~4AT are front -line winnerscovering
440_0-449.9MHz with phenomenal qual ity
and reliability.They represent 70cm operation
at its best!

Dual Band Triumph
The amazing IC-32ATo["Orates full duplex

on 140-15QMHzand 440-45QMHz with five
wattsoutput on both hands. Also receives
139-1i4~rnz and stores anyTx and subau­
dible tone offset in 20 memories. Truly an
FM'ers dream rig!

1.26Hz
ICOM's un ique IC-12GAT sets the pace

with fu ll featured operations from 1260.0

to l299.o~rnz in tcdays most revolutionary
handheld.

Customize Your Handheld
withfCOM's full lineofversatile accessories
and options. Visit your dealer or request
fCOM's hamcatalog for the full picture.

o
ICOM

First in Communications
2380-116lh Ave. N E.. Bellevue, WA 98004
Customer S8Mce Hotline (2061 4504·7619
3150 Premler Drive, Suite 126. lrving. TX 75063
1TTl Phoeni_ Parkway.Surte 201, AIlanta. GA 30349
!COM CANADA, A Division 01 w;QM Amenca. ec,
3071 • 115 Aoad,l)l~ 9,Richmond.B,C.V6X2T4Canada
All SlaIed specoficaloons ate approllmalEl and subrec!lO
change WIIhoul l'lOloce 01 obl '9Mion. All COM ,8lbOe $qlllicanlty
l!'<eeed FCC reglJatlO/1S "m~'ng spurIOUS em 05S00n5.
HANOHELDS 289
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Number 1 on your Feedback card

Welcome, Newcomers!
You are about to embark on a journey into

the fascinating hi-tech world of satell ite com­
munications. It won't cost thousands of dol­
lars, and you don't even need a satellite TV
dish . Just bring an open mind and an active
curiosity.

The space age began on October 4, 1957 ,
when Sputnik I achieved orbit and became
the world's first art i ficial satelli te. Interna­
tional tensions rose, but so did the excitement
as scientists and engineers speculated on the
potential of thi s man-made orbiting device.
This was a radio in space. Hamstook note.

A year and a half l ater , Don Stoner
W6TN S mentioned a solid-state six-to-two
meter repeater w ith sol ar power in h is
"Semiconductors" column in the Apri l 1959
issueofCQ Magazine. The repeater was to be
lofted by balloon over the Southwest. Don
wrote, somewhat tongue-in-cheek : "Can
anyone come up with a spare roc ket for orbit­
ing purposes?"

On the morning of December 12, 196 1,
OSCAR- I , amateur radio's fi rst ' ' hamsat, "
began transmitting from space. That was 27
years ago.

Today we have several hamsats. All have
telemetry output, and many have transpon­
ders for communicat ions. Earth stat ions
range from shortwave to U HF and mi­
crowave systems. These stations have been
built by amateur radio enthusiasts all over the
world: UoSAT's from Great Br itain ; Fuji
f rom Japan; RS units f rom the USSR; OS­
CARs by the U.S., West Germany , and oth­
ers. They are in orbit now, j ust waiting for
you to join the fun and use them.

In this special satellite issue you will find
construct ion art icl es, tracki ng software and
equipment rev iews, satellite profiles, and in­
formational topics on all face ts of the ama­
teur satell ite program. Details of the pro­
gram's history can be found in the ARRL
H andbook and VIe Satellite Experimenter's
Handbook . Our purpose is to show you how
to get on the satelli tes today, and what to
expect tomorrow.

Several new satell ites are being readied for
launch this year . Packet radio from space,
digi tized T V pictures from low-earth orbi t,
voiee synthesizers w ith two meter FM down­
link operat ion, and other modes, will make
1989 a banner year for A MSAT and it s inter­
nationall y af fi l iated organizations.

Care to know more? Read this issue! It ' sall
here. You may find that your shack already
has all the equipment needed for full-duplex
amateur radio satell ite act ivity. Join the fun in
using the highest repeaters around. Make
your next contact an OSCAR contact.

... de WA5ZIB
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GLOSSARY

AMSAT-The Radio Amateur Satellite Corporation. whose purposes include satellite
construction and education as a non-profit , membership-funded entity . For details call
(301) 589-6062, Of write to P.O. Box 27, Washington DC 20044.

AOS-Acquisition of Signal. When the satellite has appeared above your horizon for a
pass.

A-O-10- AMSAT·OSCAR-10. The first amateur high-ort:lit communications satellite,
launched in 1983.

A-O-1 3- AMSAT·OSCAR-1 3. Our newest and most complex amateur high-orbit commu­
nications satellite, launched in 1988.

Apogee- A satellite's position when it is furthest from the earth's surface .

Doppler Shift-The apparent frequency shift of signals as retransmitted through a
satellite transponder.

Downlink-The space-to-earth signals coming from a satellite.

F-O-12- Fuji-OSCAR-1 2. An amateur radio satellite built by hams in Japan and launched
in 1986 on a Japanese rocket .

Full Duplex- The ability to listen to your own signals as retransmitted via satellite .

Hamsat - Another name for an amateur radio satellite .

Keplerlan Elements- A set of numbers used to define a satellite's orbit. Most tracking
software requires input of these numbers to determine satellite availabi lity.

LOS-Loss of Signal. When the satellite has completed its pass and has fallen below your
horizon.

Mode-A letter description of a particular uplink/downlink frequency combination for a
satellite transponder. For example: Mode " An defines a two meter uplink and ten meter
downl ink operation.

OSCAR- Orbiting Satellite Carrying Amateur Radio.

Perigee- A satellite 's position when it is closest to the Earth.

RS-10111- The newest Soviet hamsat offering . These two devices are a part of the
navigation satellite COSMOS 1861. They are a continuation of the " Radio" series begun
in 1978 with RS-1 and RS-2.

Telemetry- Data transmitted by the satellite describing the health of the onboard sys-­
tems. The format can be CW, RTTY, ASCII, PSK, or even synthesized voice .

Transponder- A linear " repeater" on a satellite that retransmi ts signals from one band to
another. For example: An RS Mode " A" transponder takes a 40 kHz portion of two meters
and translates it to a 40 KHz portion of 10 meters .

TVRO- TeleVision Receive Only. Television from space using microwave frequencies.
Great fun to watch!

U-O-9- UoSAT-OSCAR-9. Built by hams at the University of Surrey in England, this
low-orbit educational satellite transmits telemetry on many frequencies with a primary
downlink on two meter FM. Launched in 1981 , it is the oldest fully-functional hamsal.

U-O-11- UoSAT-OSCAR-1 1. The second University of Surrey hamsat was designed,
buil t, and launched in six months . Launched in 1984, this hamsat continues the tradi tion of
U·O-9 with several enhancements.

Uplink-The earth-to-space signals sent to a satell ite.
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hobby? How many service nels have
you helped? How many times beve you
helped with phone patch !faflic? How
meny articles have you ccnmcutec to
the ham magazines? Whet pionll8ring
have you done?

You don't even have to be an inven­
lor or engineer to help a new techflQlo.
9Y get going, Igot started in publishing
when I discovered radiOteletype back
in 1948. Wow' I built ar'ld e~perimented

and then buill more. By 1951 1 was
desperate to hr'ld out what eYefYOl'le
else in AnY was doing. so I started a
newsletter. That quickly became a
small magazine-Amateur Rad io
Frontiers-and that led to a RTTY
column in CO-which led to my be­
comlflg the editor.

I got involved WIth pioneering even
earner. When Jack Babkes W2GDG
started e~perimenting WIth narrow·
bal1d FM in 1946.lquickly buill an NFM
mocctetcr into my Meissner Signal
Shiller and turned off my 500 Watt
modulator. At that l ime NFM was con­
signed 10 the top hall 01the 20m phone
band, 14,250-14,300. Since virtually
all phone was AM, the OX ops rarely
ever operated in the kaowen-ceckeo.
DRM·tilled American phone band.
Most 01 'em operated below 14.200
and then lislened trom 14,200on up for
calls. Only a lew ventured inlO the sel­
cern-used 14.300-14.350 DX bal1d. so
OX contacts were hard to come by lor
us NFM pioneers.

II the receiver manutacturees had
gone 10 the trouble 01 blJildlllg in NFM
deiect0f5, we'd have expanded laster.
You could copy ttle FM WIth an AM
delector, but DRM Irom AM Stgnals
was serious. By 1957 the SSB hand­
wrIting was on the wall, so NFM moved
up tothe VHF bands, where iI's the ru le
today.

II you"re an engineer, techmcian. or
scient ist , you may be interested in
working with the tncreouse potent.er ot
digital ccrnmumcercns. If you 're main­
ly a rag-chewer , you could do worsa
than get busy on packet radio and then
get set up lor satellite work.

Alas, I've known hundreds of hams
who have passed on wilhout having
contributed anything whatever to ama­
leur radio or lhe world. It's a pily to
have such a powerful tool righl there in
your hands and then never lhink to re­
ally use it.

What have you done? Have you

also developed the first parametric
amplifier.

I've written about these chaps be­
fore. but I wanted you to remember
lhem so you could think in terms of
whatiegacyyouwilileave behind when
you gel that final mention in OST. Will
you be remembered lor ilnything? Of
are you merely going to be one liny
irlCrement in me number of ham s who
died in a particular year?

Will your going be lamented? Will
you go knowing you helped amateur
rad iO in some way-paid your dues?
Of will you be remembered for your
repeater )amming? The CoIvins have
g,ven us hundreds of th<x.lsands 01
rare OX contacls over the teet 30
years. while another well-known DXar
lied ar'ld cheated, the epitome of me
ugly American . He used take calls.
forged documents. even operated over
10.000 miles from his stated location!

Maybe being an au-nme scoundrel is
something-perhaps better than being
a nothing, Ask any old-timers about
W20Y, who was nationally known lor
hiS and less jamming and ban-mouth­
ing 01 early SS B pioneers. Or Ma~

Myers W2BIB. who jammed medical
and State Department tratuc from
Atrica , How aboul you? Have you ever
been the president 01 your radio club
and made it really work ? How many
new hams have you helped gel into the

NEVER SA Y DIE

As I look over the ominously growing
Silent Keys list every month, often up to
a full page these days, checking off old
friends, I wonder whallegacy aillhese
hams have left to show for their e~is­

teece. They've used our bands and en­
joyed lhem, bUl what have they clone in
return?

Many mat I have known welt have
contrl buled much to amateur radio.
Most are lIke e.11Bennett W7PHO, who
wascommemoraled at Daylon . . . after
his death. naturally . Aecenlly we IosI
Bill HoiSington K1ClL, who helped a
whole g8nefiltion of hams enjoy home
building WIth his many articles in 73,
He took us lTorn 160 meters up through
2,300 MHz WIth stun any of us could
build on our kItChen table--and with
easy·to-gel mexpensrve pans. And
Ihat even incl uded making the needed
test equipment.

Bandel linn (Pappy) K4PP enter­
tained us with wonderfully creauve.
professionally drawn ham cartoons for
over thirty years, Fortunately we had a
bunch still in stock when Pappy had a
stroke, so we were able to continue
them in 73,

No one who ever knew Sam Harris
Wl FZJ will ever lorget him . In addi·
tion to being a major power beh ind
ham moontloonce experimenting . he

a SL OF THE MONTH

To enter your OSL, mail it in an envelope to 73, WGE Center, Forest
Road, Hancock, NH 03449, Attn: OSL 01the Month. Winners receive a
one-year subscription (or extension) to 73. Entries not in envelopes
cannot be accepted.
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VHFIUHF all-mode base stations

• Automatic mode selection,
You may se lect the mode manually
usmg the front panel mode keys.
Manual mode selection is verified in
International Morse Code.

• All-mode squelch.
• High performance noise blanker.

• Speech processor.
For maximum efficiency on SSB
and FM.

• IF shift.
• " Qu ick-St ep" tuning.

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

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

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

More TS -71 1A/811A information is
available from authorized Kenwood
dealers.

• Versatile scanning functions.
Programmable band and memory scan
(With channel lock-out). "Center- stop'
tuning on FM. An "alert" function lets
you listen for activity on your pr iority
channel while listening on another
frequency. A Kenwood exclusive!

• RF power output control.
Continuously adj ustable 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
(DCS) signaling system. Together,
they form the perfect " matching pair"
for satellite operation.

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

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

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

• MC-4BB 16-key DTMF, MC-43S UPI
DOWN mobile hand m icrophones

• SW-200A/B SWR/power mete rs:
SW-200A 1.8-150 MHz
SW-2008 140-450 MHz

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

Optional accessories.
• IF-1Qli. computer interface
e 1F-232C leve l translator
e CD-1O call sign display
• SP-430 external speaker
• VS-1 voice synthesizer
e TU-5 CTCSS tone unit
• MB·430 mobile mount
• MC-60A, MC-BO, MC-B5

deluxe desk top m icrophones
Complele seNoce manuals lI'e avarlab le for all KenwOOO Irllnsce....ers lind most accesscees
SDecdOClll/Ofl$lInd prices are subject 10 Cllanpe WJlt>(MJl nol"lCe OJ Obllg.mon.

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



MOBILE TRANSCEIVERS AND REMOTE CONTROLLER

SpecdJc8lio1'ls ,nO ptlCes subject fO ctlilnge Wffl'JolA noflCe or obllgarfOll
Camplele service manuals are available /01 .. ,l(enwood rranscelllt"s anO mo$l accessories-

,
•

_..

--
--

e) Scan direction
f) Alert
When the AL switch is depressed mem ory
cnannet t is scanned for act ivity at approxi­
mately 5 second intervals.

• MHz switch.
• Lock function.
• Repeater reverse switch.

Optional Accessories
• RC-20 Full-function remote controller
• RC-l0 Multi-function remote controller
. IF- 20 Interface unit handset . MC-44 MultI­
function hand mic. eMC-44DM Mult i-function
hand me, with auto-patch . MC-48B 16-key
DTMF hand mle. . MC-55 a-pm mobile rmc.
• MC-GOA/80/85 Desk-top rncs. • MA-700
Dual band (2mI70Crn) mobile antenna (mount
not supplied) . SP-41 Compact mobile
speaker . SP·50B Mobile speaker . PS-430
PO'Ner supply . PS-50 Heavy-duly oower
supply . MB-201 Mobile mount . PG ·2N
Power cable • PG·3B DC nne noise filter
• PG-4H Interface connecting cable . PG-4J
Extension cable kit . r SU-6 CTCSS unit

KENWOOD U.S.A.CORPORATION
COMMUNICATIONS s. TEST EQUIPMENT GROUP
P.O. BOX 22745, 2201 E. Dominguez Street
l ong Beach, CA 90801-5745
KENWOOD ELECTRONICSCANADA INC.
PO. BOX 1075. 959 Gana Court
Mississauga. Ontario, Canada l4T 4C2

KENWOOD

RC·20

• Optional full-function remote
controller (RC-20).
A full -function remote controller using the
Kenwood bu s line may be easily connected
to the TM-701Aand mounted in any con­
venient locat ion. The new controller is cap­
able of operating all fron t panel functions.

• Built-In dual digital VFO's.
a) Frequency step selection (5,10,15 ,

20,12.5,25kHz)
b) Programmable VFO
The user friendly programmable VFOs anew
the operator to select and program variable
tuning ranges in 1MHz band incremen ts.

• Programmable call channel function.
The call channel key snows instant recall of
you r most commonly used frequency data.

• Programmable tone encoder built-in.
• Tone alert system-for true quiet

monitoring.
When activated this function will cause a
d istinct beeper lone to be emitted from the
transceiver for approximately 10 seconds to
sig nal the presence of an incoming signal.

• Easy-to-operate multi-mode scanning.
a) VFOscan
Band scan. Programmable band scan.
b) Memory scan plus programmable

memory channel lock-out
c) Dual scan

Dual call c hannel scan
Dual memory scan
Dual VFO scan

d) Scan stop modes
Time operated scan (TO)
carrier operated scan (CO)

TM-701A
Dual Bander
The TM-701A combines two radios
Into one compact package. You get
25 watts on 2 meters and 70cm, 20
memory channels, tone encoder
built-in, multiple scanning, auto
repeateroffset selection on 2 meters,
and a host of additional featuresl

.20 multi-function memory channels.
20 memory channels allow storage of tre­
quency repeater offset.cress frequency,
frequency steo. and Tone On.otl status.
cress and REV, providing Quick and easy
access during mobile operation.

• 25W on 2m and JOcm.
• Selectable full duplex-cross band

(Telephone style) operation.

• Eaay·to-operate front panel layout.
• Multi -function DTMF mic. supplied.

Controls are provided on the microphone
lor CALL (Call Channel). VFO, MR (Memory
Call or to change the memory channel) and
a programmable function key The program­
mable key can be used to control one of the
follOWing functions on the radio: MHz,T. ALl,
TONE, REV, BAND.or LOW power.

• Easy-to-operate illuminated keys.
A functionally designed control panel With
individually backlit keys increases the con­
venience and ease of operation d uring
night-time use.
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• • EDITED BY BRYAN HASTINGS N$1B

$5 HOME-BREW IV 55
73 Magazine again invites all home-brewers to turn their hot solder into

cold cash and prizes, and to get their name in print to boot. All projects
have achance toappear in themagazine, andwe will handsomely reward
the authors of the bast Of these,

Now for the bounty. Ramsey Etectroolcs sweetened the pot from their
lineof frequency counters First prize is $300, a to-yearsubscript ion to 73.
and a CT·t25 1.25 GHz frequency counter. Second prize is $t50. a
two-year sub. and a CT·90 600MHz Irequency counter, Third prize is $75,
a two-year sub, and a CT-70 525 MHz frequency counter, All this is in
addition to the payment every author receives lor publiShing in 73,

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

tion project andsubmit it to 73. Ifyou've never written for 73. send an
SASE for a copy of our Writer's Guide, or download it from Compu­
Serve {Hamnet forum, Library 0, filename "73WRIT"J. Be sure to
slate on me submission Ihat it is for the Home-brew IV contest.

3. Here's the real challenge: The total cost of your project mustbeunder
$73, even it all the parts were bought new. Be sure to include a
detailed parts list with prices and sources.

4, Our technical stall will evaluate each project on the basis of originali_
ty, usefulness, reproducibility. economy of design, and clarity of
presentation, Thedecision of the judges is final.

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

6. All purchased articles become the property 01 73 Magazine,
8. Mail yourentries to: 73 Magazine

WGECenter
Forest Rd.
Hancock NH 03449
Attn: Home-Brew IV

Goldwater
Endorses No-Code!

AFDoomsday
System

The Air Force quietly ap­
p roved the final construction
phase for a nuclear "dooms­
day" radio network. They con­
cluded thai the project can be ex-

Canada: 220 MHz
Under Siege

given. The six month suspensions went 10
WP4U , KP4FW, and KP4IN . Two other hams,
NP4ZN and WP4GAW, returned their licenses
to the FCC for cancellation to avoid getting
involved in the investigation .

The entire 1· V. meter band Is now under
siege In Canada. According to a bulletin from
the Canadian Amateur Radio Federation, the
Onta rio Min istry of Government Se rvices
wants 220-225 MHz withdrawn from amateur
serv ice across Canada and reassigned for
exclusive government use. Th is threat to the
entire 1-1/. meter band is one of the biggest
ever faced by Canadian amateurs.

It 's no t only the government, however,
that's going alter it. Golden West Broadcast­
ing of Manitoba wants the band made avai l­
able for stereo and monaural point-to-point
broadcast remote pick-up use. The Lapp Han­
cock Company has filed for it to become an­
other personal and business rad io band. Ra­
dio Atlant ic noted that the 220 to 225 MHz
band is ligh tly loaded in Canada and suggests
reducing it by two MHz and implementing a
personal communications service. It 's the
stand, however, of the very powerful Canadi­
an Electrical and Electronic Manufacturers

Associa tion that could cause the
real problem for amateurs on both
sides ol the bord er. They havatak­
en note of the re-evaluation taken
by the Am erican FCC and say that
the Canadian government should
consider joint implementation of
any new services between 220
and 225 MHz with the United
States! If th is does not occur and
Canada proceeds on its own, it
will mean that another line-A pro-
tection zone will have to be estab­
lished, one that will bar American
hams in the northern tier of the
Uni ted States from using the
band.

Communications Canada is ex­
pected to issue a spectrum uti liza­
tion study on the future use of all
bands from 30 to 890 MHz during
the summer.

Suspend
and Revoke

vanced, or Extra-Class operations were al­
lowed access to the 18 MHz band as of 0001
UTC 31 January 1989-1 minute after 7 pm
EST Monday, 30 January 1989. A1A emis­
sions are allowed in the whole band from
18,068 to 18.168 MHz. Digital emission F1B,
for direct printi ng, telemetry, te lecommand,
and computer communicat ions , is permitted
below 18.110 MHz; and analog emissions,
such as FAX, SSTV, and phone, may be used
on 18.110 MHz and up. Max imum power limit
is 1500 Watts, but amateur operations must
not cause harmful interference to US Govern­
mentfixed service operations. The authoriza­
tion is contained in a report and order in PR
Docket 88-467. Under its terms and those of
WARC-79, the band goes exclusive ly to the
Amateur Radio Service on 1 July 1989.

The FCC has acted in last year 's Puerto
Rico amateur examination fraud case by
revoking the licenses of six hams and sus­
pending the licenses of three others for six
mcntne. l osing their tickets are NP4H,
KP 4KB, WP 4FOF, WP4FOG, NP4 E, and
NP4ZM . It has also been l earned tha t
WP4FOF and WP4FOG were 9 and 12 year
old children when the phony exam s were

Contest Rules

Well Done, Andy

One 01 Amateur Radio's elder statesmen,
Barry Goldwater K7UGA , recently came out
in favor of establishing a no-code amateur
radio license . " I think we can swell our ranks
by at least 200,000 if we just allow young
would -be amateurs to come in as licensed
amateurs without having gone through the
process of learning Morse Code!" Senator
Goldwater made this commen t among many
on the subject in a videot aped interview
record at his Scottsdale Arizona ranch on Sat­
urday February 25, 10 newsman Roy Neal
K6DUE, producer Frosty Oden N6ENV, and
Newsline Radio's Bill Paslernak WA6ITF.

Look for the complete story on this an­
nouncement in an upcoming " looking West"
co lumn.

Home-brew
Contest
Deadline

The staff of 73 Magazine extends their
thanks to Andy MacAllister WA5ZIB for co­
ordinating the editorial material for this issue.
Those who think this is an easy job have no
idea of the vast amounts of time one spends in
bookkeeping and follow-up. Even through the
more drudge-filled moments, Andy never lost
his cheerfulness and enthusi-
asrn-c-ano we dare say he was key
to putting together one of the
finest issues on hamsats to ap­
pear in print.

lBMHz/
17Meters

The FCC has opened the 18
MHz band for amateur opera­
tion. Stations with General , Ad-

You ha ven 't yet gotten
around to writing up your home­
brew project to submit to our
Home-brew IV contest? Now
you have a reprieve-we have
moved forward the deadline for ar­
ticle submissions for this contest
by two months. Please note that
the new deadline is July 1, 1989 ,
(See announcement in box.) Ham
fame and fortune still await you­
but not much longer!
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Farscholar

Errata

USSRDX

Please take note of the fo llowing co rrec­
tions In the March 1989 Issue:

1)Heath HK-21 Review, p . 39, Figure 2. The
black lead from the HK-21 is mcerrectly shown
wired to the tip ot tbe miniature stereo plug. It
should instead be wired to the plug shield
(contact closest to the plug base).

2) QRX column, "Ham Radio Based Our­
nculurn." AI Misunas' call is WB2AlO.

Victor UA1MU, who conducts a OX net for
Arctic stat ions, Satu rdays and Sundays at
0800 GMT on 14.150 MHz at 0800 GMT,
invites stations worldwide to come on frequen­
cy and work some very rare OX for IOTA and
various Soviet awards. KL7 stations are espe­
cially welcome.

To all who contributed to this month 's
QRX column . They are Westlink, Indianapolis
Star News, w onareato. Modern Maturity
MagaZine , ARRL, G8AUU, AM SAT-NA, Art
Unwi n K8 9MZ, KD 5AO, N6B VU , K5lMS,
G3VA, and NT2X. Keep your news items and
photos rolli ng in to 73, Forest Rd., Hancock
NH 03449, Attn: ORX

South Africa

Thanks

Radio RSA, the Voice 01 South Africa,
has extended its amateur radio news cover­
age. Amateur Radio Spectrum, presented by
Hans van de Gronendaat ZS6AKV, is a pro­
gram dedicated to amateur radio and satellite
communications. North America can hear the
program , given good propagation conditions ,
during the week from 14:52-15:00 UTC on
26,790 MHz, and on Sunday at 02:45--02:59
UTC on 11 .760 MHz, 9.615 MHz , and 9.589
MHz. Reception reports are welcome and will
be conlirmed by QSl card . send reports to
Radio R$A, PO Box 4559, Johannesburg,
2000, South A frica .

der nearly any common tube. And they car­
ry a guarantee.

The recent catalog from Star-Tonics lists
the following tubes available " new, most
boxed " at prices from $1.00 to $3.00: 5Y3,
6AK5, 6AU6A, 688G, 68l7, 68l 8, 6C6,
6CB6, 6Cl6, 6CW5, 60Z7, 6F8G, 6GU5,
6JU8A, 12A H7, 12AT7 , 12AU7, 12AX7 ,
128Y7.

For lurther info, write to them at PO Box
683, McMinnville OR 97 127.

New UHF Amp
~=

Truly Turbo

There are still many 01 us who use equip­
ment with tubes. Radio Shack can st ill or-

Tubes'R'Us

T he British are w orking on a neural
networ1l co mputer, a device whose mem­
ory is organized in much the same way
as a human brain . US DARPA has est imated
that the human brain contains 10 " neurons,
each having roughly 1000 dendrites, giving
the brain a storage potential of 10 " inter­
connects. Since nerves fire at 100 Hz, the
human brain thus has the potential to make
10'· interconnects per second . This is far , far
greater than the CRAY XMP1·2 supercomput·
er with its potentia l of 50 x 10· interconnects
per secon d. It's estimated that even a fly's
brain can manage some 10' interconnects per
second'

The Foundation for Amateur Radio plans
to award thirty-two scho larships for the
1989-1990 academic year. l icensed ama­
teurs may compete lor these awards if they
plan to pu rsue a full time course of studies
beyond high school and are enrolled in or
have been accepted to enrollment in an ac­
credited un iversity . college o r techn ical
school. Some of the scholarships require the
holding of at least an FCC General Class li­
cense or equivalent. Request additional infor­
mat ion and an application from: The Founds­
uon For Amateu r Rad io. FAR Scholarships,
6903 Rhode Island Avenue, College Park MD,
20740.

A new amplifying dev ice can operate at
much higher f requencies , and with lower
no ise, than t rad itional uere-ettect transis­
tors. The High Electron Mobility Transistor
(HEMT) device uses a new material system.
Pioneered and developed by Hughes, the
HEMT device uses indium phosphide as a
substrate with gallium indium arsenide and
aluminum indium arsenide grown onto it, one
layer at a time , using a process known as
molecular beam epitaxy ,

In a HEMT device, the semiconductor mate­
rial contain ing the impuri ties is separated
from the region of charqe-carrymq electrons,
allowing the electrons to move much faster.
Potential uses include ult ra-high frequency
communication systems, high-speed radar
signal processing equipmen t and high-power
millimeter-wave circuits.

Kevin Mitnick N6NHG is back in the news.
This computer-hack ing ham pleaded no t
guilty on Friday, February 3, to an expanded
ind ictment alleging illegal use of MCI phone
codes . Kevin N6NHG of Panorama City, Ca li­
fornia, is also charged with in filtrati ng comput·
er systems in the United States and England.

Mitnick remains housed at the Metropol itan
Detention Center in l os Angeles, where he is
lorbidden to dial a telephone. judge Pfaelzer
earlier declared that Mitnic k posed a very
great danger to the community. and ordered
him held away lrom direct personal telephone
access and Without bail short ly after his arrest

Don't Touch
That Dial!

panded without harming the environment.
The decision 10 expand the so-caned

GWEN netoNOrk 01 radio relay lowers across
the nation was made by Air Force Deputy
Assistant Secretary James F. Boatright ,
said Kevin Gilmartin , a spokesman lor tile
Air Force Electronic Systems Division at
Hanscom Air Force Base in Massachusetts.

Approval of the final construction phase
means the GWEN network ultimately will grow
from 56 radio lowers linking 38 terminals at
mil itary bases 10 96 towers linking 49 termi­
nals, the spokesman said .

GWEN , an acronym for Ground Wave
Emergency Network , is a sys tem 01 lOW­
powered radio antennas and transmitters
designed to ensure adequate communica­
tions links for US mili tary forces fo llow­
ing a nuclear attack. The Air Force says
the network is needed to ensure that the
President can give launch orders to Strategic
Air Command bombers. The service aims
to complete the expanded system by Jan.
uary 1992.

A typical GWEN station consists 01 a thin,
3QO.Ioot tower and three small shelters sur­
rounded by a renee. The shelters house etec­
Irenic equipment and an emergency genera­
tor and luel. The stations normally require a
700 square foot parcel of land . The output of a
GWEN station is less than 2,000 Walls.

The Air Force currently is completing con­
struction of what it cansme " thin line" system
0156 GWEN towers. Fifty of those 56 towers
are already operating, receiving , and relaying
brief test messages every 20 minutes.

The initial sys tem const ruction spa rked
public controversy, with citizens' groups in
Massachusetts, Oregon, Pennsylvania, and
California banding together to figh t GWEN on
the grounds the towers increase the tikelihood
of their towns becoming nuclear targets. The
Air Force repeatedly dismissed those argu­
ments, asserting that the isolated towers were
not worth that type of targeting artennon by the
Soviet Union.

10 73AmateurRadio . May. 1989



avor!

..,..,....

• Programmable call channel function.
The ca ll channel key allows instant recall of
your most commonly used frequency data.

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

monitoring"!
When activated this function will cause a
d ist inct beeper tone to be emitted from the
transceiver for approxim ately 10 seconds to
signal the presence of an incoming signal.

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

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

The optional DRU-1 can store received and
transmitted messages for up to 32 seconds,
allowing the operator to quickly check or
return any call using the tone ale rt system.

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

• Repeater reverse switch.

MOBILE TRAN SCEIVERS ANO REMOTE CONTROL LER

• Multi-function DTMF mic. supplied.
Controls are provided on the microphone
for CAl l (call Channel).VFO, MR (Memory
cal l or 10 change the memory chann el) and
a programmable fun ction key, The program­
mable key can be used to control one of the
following on the rad io: MHz,T All TONE,
REV. DRS, LOW or MONITOR.

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

• Auto repeater offset on 144 and
220 MHz.

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

10,15,20,12.5,25kHz)
*TM-531A: 10,20, 12.5 25kHz

b) Programmable VFO
The user friendly prog rammable VFO allows
the operator to select and program variab le
tuning rang es in 1MHz band increments.

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

20 memory channels allow storage of fre­
quency, repealer offset, cress frequency,
frequency step, Tone OnlOff status,cress
and REV

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

• Optional full-function remote
controller (RC-20).
A full-function remote controller using the
Kenwood bus line, model RC-20. may be
easily connected to the TM-231A/431A/531A
and can be mounted in anvconveruent
location. Using the IF-2D interface
the AC-20 may be connected to
four mobile transceivers.
(TM-231A/431A/531A or the
TM-701A)

Soecmceuons and pnces subJecllO ch<lnge wllhOUI notice or obligatIon
Cornplere service manuals are avaIlable 'or all KenWOOd transceivers and most accessolles

Optional Accessories

• RC-20 Full-function remote controller
• RC-l0 Mult i-function remote controller
. IF-2 0 Interface un it handset . DRU-l Digi ­
tal recording un it . MC-44 Multi-function
hand mic. • MC-44DM Multi-function hand
rmc. with auto-patch . MC-4BB 16-key DTMF
hand mic. • MC-55 B-pm mobile mic.
• MC-BOA/BO/B5 Desk- top mics. • MA-700

Dual band (2m/70cm) mobile antenna (mount
not supplied) . SP-41 Compact mobile
speaker . SP-50B Mobile speaker . PS-430
Power supply . PS-50 Heavy-duty power
supply . MB-201 Mobile mount . PG-2N
Power cable . PG-3B DC line noise filler
• PG-4H Interface connecting cable . PG-4J
Extension cable kit . TSU- 6 CTCSS unit

KENWOOD
KENWOOO U.S.A.CORPORATION
CO MMUNICATIONS & TEST EQUIPMENT GROUP
PO. BOX 22745, 2201E. Doming uez Street
Long Beach,CA 90801-5745
KENWOOD ELECTRONICS CANADA INC.
PO. BOX 1075, 959 Gana Cou rt
Mississauga,Ontario, Canada l 4T 4C2
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73 Review by Gil Carman WA5NOM

Silicon Ephemeris Tracker
Version 3.0 Satellite Tracking Program

Silicon Solutions, Inc.
P.O. Box 742546

Houston TX 77274-2546
Tel.: (713) 777-3057

Price Class: To Be Announced

System Requirements

GrafTrak II is the graphics-oriented pro­
gram and Silicon Ephemeris is its tabular out-

faces are now considered basic re­
quirements.

Among the numerous offerings
of tracking software availabte to­
day. there is one which has been
consistently considered by most
amateur and commercial satellite
users to be top of the line in abun­
dance of features and ease of
use. It is the GrafTrak II/Silicon
Ephemer is package created by
Joe Bijou WBSCCJ and Richard
Allen W5SXD of Silicon Solutions,
Inc.

Version 1.0 was first introduced
in August 1985, following several
years of development and verifica­
tion. It is the first of a new genera­
tion of tracking software which us-
es the modern and powerful C
programming language, and is not

related to the IWI family . The version 2.0 up­
grade in April 1987 added antenna and receiv­
er control , as well as qroundtrack plotting and
automatic switching modes, It was difficult to
imagine any additional tracking needs which
version 2.0 would not fill, but the recently re­
leased version 3 .0 offers many valuable en­
hancements to this already mature software.
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satellite tracking ; today, that distinction is per­
haps being challenged by packet radio.

Most of the tracking software prog rams
presently available from AMSAT have their
roots in Tom Clark's original formulation, with
variations in input and output features, de­
pending on the capabilities of the operating
systems and the hardware for which they are
adapted . But the computer literate ham of
modern times is no longer impressed by the
slow and cumbersome software of past years.
Color graph ics, speed, and user friendly inter-

HOUSTON

Figure I . The world map with the satellite 's current position and access
area, or zero elevation contour.

Yesterday's Frills are Today's Basics

The rapid development in technology dur­
ing the '80s has brought more affordable and
powerful personal computing within the reach
of the majority of hams. The most popular use
of computers in the ham shack has long been

Amateur radio pioneers esta­
blished the Amateur Radio

Satellite Corporation (AMSAT) to
stimulate the development of
knowledge, tools, and equipment
which would bring satellite commu­
nications to the average amateur.
Former AMSAT president, Tom
Clark W3IWI, made perhaps the
most important contribution, with
his BASIC tracking program which
was released in the late '70s,

This program used a very mod­
est formulation . It included only the
most significant factors which gov­
ern a satellite's orbital motion, and
it produced results quite adequate
for amateur use. Its universal de­
sign and minimum size made it
easily adap table to most of the
small computers available in the
newly emerg ing PC market. The amateur
satellite enthusiast had finally found freedom
from tedious pencil and paper tracking calcu­
lations, and he retired his OSCAR locator aids
to a bottom desk drawer.

~-------------- - -- - ----

19890 APR 18 031~7;1 5

198~ April 18 03=57
h-om Oscar-13
30882 kill over
36.6 n 25.6 u

17lN3 km across

SSI GrarTrak II

.. 62 EL 61.8 0

.. 238 AZ 240.1 0

+ SQUIHT 18.0 0

. + 182

• ECHO 210 /IS
+ FRQ -283 . 5993
+ DOP -1331 Hz
+ DRF -10 Hm

OSCAIH3

H AT
+Lot<
• "'T."'"

Figure 2. If latitude and longitude inputs define the satellite 's orienta­
tion, the orbit number will be replaced with the antenna off-pointing
(squint) angle with respect to the observer. The arrows to the left of each
parameter indicate whether its value is increasing or decreasing.

Figure 3. Press the "3" key to replace the track mode display with a
three-dimensional perspective of the Earth as seen from the primary
satellite.
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GET A BIRD'S EYE VIEW
From GraITrak Il" and your IBMs PC

SUGARLAHD

I... _.__....... ,·•.,.-~

GraITrak II ~ p..,.,do. n:.o! ."",. paplJic di-.pl.~ ,~ • "III P"'J"' :tk" mxp ...hk·h """ ~nd« the ..kclod ....lhte\... j/Sur>lM"""'...
co.....~ Cln:k ond updx/e!. "'"'" p<f "«ORd. k .........".d ud< "J'heno" 1""-""""'" ."' J""p/I'" ,.,,,,,,,n dltml" ,o xnlllMif-f'l""lOl'
or H P u...-Jel Sent.. II pi_'. ",kaxNelxlll<", JI>d IfIICt>' di-l UJrnooIXfId file>. _""""'" COIJlfUl of w i,h
full I !Ill~d~ """~ , ........ do"""~ lur -""" , h,"'" .-'" c""..... _""""'" ........_,n,."' ,,,,. ..........
ttai: dl<plx~. ond ""'~ """",~ .
S,I"",- E.f>-' ,""..~ 1"""1de<""'1IOI' .........."'" to, "'" pnIIl<f. ...do.... r,k fur 110< f.~k_.., """"'"''''' I _"...,_,
to 16 16 at>< ... I _~ fur I ,ofM.~, I ""'wen 2 ,"'" _ I me _ od I ,,""'_
nw -.1 timo> lor If> '. AI_ r... So. -' Mo 1f>.ofM. k. s-."" lor I "'" '" _ _ ""'.......
2 • >clooaol< I .".,., ... So.. -' ",""''' ~_

Tho I'kb&e~ • _ ""_ ...... k'~~ _ odof~ ..., fi.... I. __• I P ....... 110 oopIII<
...... t.... (,101 f.- bool..... 10_• .......- ...... ,~odo r.... """",,"iNc: -' ,e..-",O'n~_ ........ _ 1CVnXI .-.-
..Jllbe> _ i-:lood<d

Il<quo.... "" IBM PC. I'OXT. I'C'IAT• •". trIOr . . .......iNc:• • IliM (........r.......... M......". A.1aI'f'''' 0< ..... """"""................

boot """""tl'I<fId<d !lOoK1 _ "'P"o.-o.""' . "'''',_ ~12K RAM . IXX'> ! II ,,,. '-to ond ....... I..., .1HJI( n...ppy 6nve. or ..,
J60K Iloppy _.- lwd <In... , ,he ""~ .... "'. ''''I') ""__
n.. <:orIIflIc<c pa:kop .. SW'llLi........",. C.II I. • •/......k.. n ",,:k . ""....,. ........ M~<rt:·...t.•". VISA a:"cped
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Ilt last! A map dedicated to the radio amatetJf. Announcing the A zimulh-Equidistant wall map from
n lhe Great Circle Map Co .

An azimuth map provides information about heading and range to any plaCE' on Earth. No longer will
you have to guess at which way to aim your beam antenna for that rare OX.

Each map is specialty drawn with your stalion at the exact center . The rest of the world is spread out
around you. To use the map. simply find the target station and ~ad the compass heading from the border
of the map. To find the range. cou nt the number of rings from the center. Each ring is spaced 1000 miles
apart. Voila! You now know the true heading and range to the target station .

The maps are custom drawn with computer accuracy for your location and are personalized with your
slation's call sign III the lower right. E/l.ch map measures 35"x23", is brightly colored, and is printed on
high quality poster stock making it suitable for framing .

To order, send $39 check or money order and your station's cilil sign and location (if you live in a large
cily . state which side of lown) to: It If'. rfl\ If'

\)r~ Itt"" ,n;ld H-J.p\:..o.
P.O. Box 691 401 • San Antonio. TX 78269

GET YOUR BEARINGS STRAIGHT

ClRCU 3 <W1~ ItEADl:II SEItYICf: CARD

t il IICOM!

HF Equipment IC-735 Lilt JUN',
ICOM
1C-781 New O&Iuxa HF Rig sssse Can S
1C-781 Loaded with EXlras eess Call S
1C-735 Gen. CvlI XCVI' ".. ....
1C-751,1, Gen. Cvg Xcvr ".. ....
R"c"h ws
1C-A7000 2S-13OO' MHZ Rcvr ".. ....
1C-A7'A 100 kHz·XI hlHz Rcvr ... ....
v...
e-=- ...... ....
1C-2eNH FM~ 250W"Sw _... ....
~TFMHT .,..s ....
IC-2GAT 2nl1w 1fT 42'9,95 ....
IC-9OO $0; Band Mobile ... ....
UH'
~ FM MObIle 250w "" ....
IC-04AT FM HY U. Cd'
~T~6wHT .....995 CaliS
220 MHz
IC-38A 2!>w FM Xevr ... Cal. $
lConAl2ml7Ocm HT 62995 Can $

SPECIAL LIST SALE

1&-37A $499.95 $299.95

KENWOOD
Rl-1 WIOEB4NO RCVR ,.." Cal.

""-TSll'OS'Ar Gen C"'9 XCVf 244995 ....
TS-44OSIAT Gen. CvlI Xcv< 1449,95 ....
T$-l.tO$~ Gen, Cvg- 949.95 ....
VHF/UHF
fS.79OA 2m-7Ocm ' .2 GHl 199995 ....
TS-7 11A All Mode Base 25... 1059.95 ....
JR.7S,A All Mode Mobile 25... ....e C...
n"·ZHA 2m 45... 45995 Call $
TM·255OA FM MOOIe 45w 519.95 Call $
TM·257OA FM Mobile 70w 623.95 Call $
TH·ll SA 2m HT Has II All ,.." Call $
TH·25AT 5... Pocket HY NEW 369.95 Call $
TM;j'21A 2mf7Ocm FM Mobile 729.95 Can S
fM...t31A Compacl FM 35w 699.95 ....
TH-45AT 5w Pocket HY NEW ....
220MHI '" se ....
fU.353OA Fill 220 MHz 2!>w 51995 ....
TM-321A CompIOCl 2!>w Mobile ...... ....
TH-3'~ rIA "-uoecl2 Sw 1fT 41995 ....
~=b-rn

".uu
!iF Eqo-,: ,.ot
FT·n] ox Gen. C"V Xcv< 192900 ....
FT.1S7 OX II o.n. CIIQ Xevr 11N.95 C'"
FT·7.7 ax New Economical....- ... ss Call $
FL·7000 15m-160m AMP 1995.00 Can $
VH'
FT·212RH NEW 2m 45101 459 95 Can $
FT·712RH 70cm 35W 49995 Can $
FT.29(lA An Mode Porlablll 59995 Can S
FT·23 RITT Mini HT ,.." Call S
YHffUHf filII Dup'-x
FT·738R, New All Mode- 17.995 ....

CIRCLE 272 ON RUDER SERVICE CARD
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Table 1. Silicon Ephemeris main processing modes.
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The auto-switch mode will determine which
satellite has the nearest upcoming acquisition
time, and select it as the primary object. While
in the auto-switch mode, an aud io alarm
will sound every minute, starting at five min­
utes before the expected rise time of the se­
lected satellite. A long warble sound an­
nounces the rise and set. This alarm feature
helps prevent a pass from occurring unno­
ticed, and you may also activate it while track­
ing a single satellite. It will continue to track
the selected satellite until the satellite sets.
Then it will search for the next available satel­
lite. Time from the current satellite's rising is
also shown on the display during auto-switch
mode.

Press the " 3" key to replace the track mode
display with a three-dimensional perspective
of the Earth as seen from the primary satellite
or celestial object being tracked (see Figure
3). This view may also be generated lor any
extraterrestrial observation point by specify­
ing its latitude, longitude, and altitude relative
10 Earth.

Perhaps the most significant new enhance­
ment in Version 3.0 is the alternate satellite
display capability. Since the auto-switch se­
lection of a high altitude satellite like OSCAR­
13 can last lor several hours, opportunities for
others like F().12 might go unnoticed if it were
not for Ihis feature. You may include coverage
circles in the display for as many additional
satellites asyou desire, with each identified by
its menu number (see Figure 2). This capabili­
ty also greatly simplifies the rather complex
task of determining multi-satellite crosslink
opportunities. Two satellites are within mutual
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Table 2. Result of using Mode 6 selection from Table
tracked birds are all LEOs (Low Earth Orbiters)_

Many Functions

You have a large number of commands
for performing special functions, such as
finding rise and set times, drawing ground­
tracks, displaying the daylight/darkness
sun line, or switching to a new satellite or
observer. You select most of these functions
with a single key stroke. By pressing the
" H" key, you can display the multi-page help
menu of all commands. Three different zoom
magnifications are available which you may
select manually or invoke with the au to
zoom mode. This mode will automatically
choose the largest map magnification that
will show both the satelli te and observer
locations on the screen at the same time.

current date and time are
shown in UTC, as deter­
mined by the DOS clock. If
you keep your DOS clock in
local time, you must define
the number of hours to add in
the file OFFSET.GMT.

The numerical information
at the bottom shows all perti­
nent tracking parameters, in­
cluding satellite latitude and
longitude, height, range to
the observer, echo time de-
lay between an observer's
uplink sign al and the re­
turned down link, Dopple r
shift, drift rate, the Doppler
corrected beacon frequency,
elevation and azimuth as
seen from the observer, orbit
number, and phase angle
(mean anomaly count). If the
data base includes bahn lati­
tude and longitude inputs
defining the satellite's orien­
tation, the orbit number will
be replaced with the antenna
off-pointing (squin t) angle
with respect to the observer
(see Figure 2). An arrow to
the left of each parameter in­
dicates if its value is increas­
ing or decreasing.

The initial display is in the
real time track mode,with the
map and numerical information updating once
per second. The satellite's position is normally
shown at the center of the screen with the
world map scrolling in the background. The
map may also be set to remain centered on a
selected longitude, if desired ,with the satellite
moving instead (Figure 1).The display may be
stepped forward or backward in time bysimply
using the cursor keys to move an arrow indica­
tor to the date or time item to be changed, then
bumping it up or down with the + or - keys,
respective ly. An Epoch mode is provided to
allow faster selection of a specific date and
time, with the map display inhibited until re­
turn to the track mode. You may freeze the
display at any time or activate the automatic
fast forward mode. You will seean arrow to the
left of the date to remind you when the display
is not at current time. The escape key will
restore the current dale and time.

Display Features

After the GrafTrak program and data have
been loaded, the display will show the world
map with the satellite's current position and
access area, or zero elevation contour (see
Figure 1). This contour represents the Earth's
horizon as seen from the satelli te, and all ob­
servers within it will have line of sight access.
In Version 3.0, this contour is not limited
to zero elevation , but may be set for larger
values if low-grazing passes are not of in­
terest.

For satellites with downward (nadir) point­
ing, high-gain antennas, th is coverage circle
may bechosen instead to show a regionwithin
a nadir angle field of view as seen from the
satellite . For weather and mapping satellites
with downward pointing cameras, a swath-an­
gie field of view may be defined, which will
show a great circle arc normal to the ground­
track, indicating image width. Latitude and
longitude grid lines may be included on the
map display, if desired .

The first satellite and observer in the data
base is initially selected by default if they have
not been designated with command line to­
kens. These tokens may be included after the
data base file name, in the same manner as
batch file parameters, to set up all modes and
opt ions for the desired configuration at start
up. To avoid the DOS command line limit of
128 characters, or just for editing ease, these
tokens may be read from an ASCII text file.
The selected primary observer and satellite
are indicated at the top of the display, The

put companion. The programs operate on the
IBM PC, XT, AT, PS/2, and compatibles . The
8087180287 math co-processor was required
for previous versions, but now it is optional.
Version 3.0 software will use the co-proces­
sor, if available , for improved performance ,
but it will run (significantly slower) without it.
Systems based on the 80386 processor will
provide a reasonable execution speed without
the substantial investment in the 80387; how­
ever, I recommend the co-processor for the
XT and AT compatibles unless you are
blessed with extreme patience.

The minimum RAM requirement is 384K
bytes, but you need 640K to make use of all
available features. The graphics output is IBM
320 X 200 medium resolution with all CGA or
EGA video adapters. EGA provides a much
larger color spectrum to choose from. A single
high density drive or two 360K floppy drives
are minimum requirements to run GrafTrak;
however, a hard disk is faster and more conve­
nient . Initial program loading time has been
significantly reduced in Version 3.0. It takes
nine seconds on my IBM XT compatible, com­
pared to 45 seconds for Version 2.0.

An excellent commercial quality illustrated
manual is provided with the programs. It de­
scribes in detail all modes of operation and
shows sample output. However, after a few
minutes of initial setup and familiarization,
you will find most of the commands to be intu­
itive single keystrokes , and with the help
menu instantly available with a press of the
" H" key, you seldom need to refer to the man­
ual.
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Continued trampage 14

line of sight when their horizon circles are
overlapping .

Data Base Management

With GrafTrak II's editor, you can create
and edit the data files. Each file contains infor­
mation for as many as 16 satellites and 16
observer locations. The working data file is
specified on the command line when the pro­
gram is loaded, and you may change it later.
You can create as many data files as you
need. Using the editor, you may write out or
read in individual satellites or observers to
rearrange their order or to transfer data be­
tween files.

The input satellite orbital parameters are the
standard NORAD mean Keplerlan elements,
which you may either enter manually or read
in from an ASCII text file in the two-line for­
mat of the NASA prediction bulletins. You may
load the editor and run it as a DOS gateway
function from GrafTrak if you have at least
640 K of memory . GrafTrak will remain loaded
during editing and retain all previously set
modes.

Accurate Orb ital Information

Accurate orbital information is the most im­
portant key to successful satellite tracking.
Regularly updated elements are available
from several dial-in bulletin boards and packet
radio services. You may obtain data for the
amateur radio and weather satellites from the
weekly AMSAT bulletins at the WD0GML BBS
in St. Louis at (314) 447-3003. Silicon Solu­
tions is developing a processor which will au­
tomatically update the GrafTrak data files
from the AMSAT bulletin format. The Celestial
RCP/M BBS operated by Tom Kelso in Fair­
born, Ohio, (513) 427-Q674, maintains up-to­
date two-line elements for about 60 of the
most commonly requested satellites.

I use a batch process of my own design
which, with the press of a single menu key,
automatically dials the bulletin board, down­
loads the current file of two-nne elements,
hangs up, extracts the satellites I use, and
reads them into the GrafTrak data file by
preloading the keyboard buffer with the re­
quired editor keystrokes. Those who have not
yet joined the world of digital communications
may obtain the NASA prediction bulletins by
mail , free of charge, from The NASA Goddard
Space Flight Center, Code 513, Greenbelt MD
20771 .

In addition to the Keplenan elements, a bea­
con frequency may also be specified for each
satellite. The tracking display will output the
Doppler shift and drift rate resulting from the
satellite's motion relative to the observer. For
two-way operation through satelli tes that have
inverting transponders, like OSCAR·13, I
prefer to input the beacon frequency as the
downlink minus the uplink frequency at the
passband center. The Doppler output will then
be the correction which you add to the nominal
transponder sum.

For example, if you wish to zero beat a sta­
tion , and the Doppler shows 2.1 kHz, simply
transmit 2.1 kHz above the normal uplink fre·
quency. This will put you very near zero beat
without the typical " VFO sweeping" to find
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your downlink. This method will result in a
meaningless frequency display (Figure 2), but
I have found the two-way Doppler information
more useful. If you want only the one-way
Doppler, input the nominal beacon frequency
and the display will show the Doppler-correct­
ed downlink.

Automated Rotor and Receiver Control

One of the best features is the antenna rotor
control, or auto-tracking capabi lity, which pro­
vides serial port output of azimuth and eleva­
tion pointing commands to an external ARRL
compatible interface unit (OST. September
1986, p. 40). Automatic receiver frequency
control for downlink Doppler drift compensa­
tion is also included for external Yaesu FAG­
9600 compatible units. These modes provide
hands-off computer antenna pointing, greatly
easing the operating task, especially for low­
altitude satellites like FO-12.

When the antenna control is active, the ele­
vation and azimuth displays are modified to
show both the desired pointing angles and the
current rotor positions as read from the inter­
face (Figure 2).

Antenna and receiver controls were first
available in version 2.0, but some enhance­
ments have been made in version 3.0, such as
a FLIP option to avoid azimuth rotor hard-stop
reversals during a pass. This uses the inverse
tracking technique (when required) of pointing
the azimuth directly opposi te the satellite's
direction and redefining the horizon at an ele­
vation of 180 degrees. Of course, your eleva­
tion rotor and interface unil must be capable of
180 degrees of rotation to use this feature.
Antenna pointing is normally disabled when
the display is not at current time because the
satellite will not be there, but you may activate
itfortesting.

An optional software driver is available for
the Kenpro KR-Q10 interface, and assembly
source code is provided for a memory resident
station control program which may be cus­
tomized to meet your own interface needs. In
addition 10 the kit offering from A&A Engineer­
ing, which you will find in the OST article,
compatible units are also available from Mi­
rage Communications Equipment, Inc., PO
Box 1000, Morgan Hill CA 95037 and L.L.
Grace Communications Products, 41 Acadia
Drive, Voorhees NJ 08043.

Ast ronomIcal Tracking Modes

The tracking calculations are not limited
10 manmade Earth orbiting satell ites. By
selecting the astronomical mode, tracking
information will be displayed for either the
Sun, Moon, or a Star. There is no built-in menu
of stars or planets to choose from, but you
may input the inertial right ascension and
declination of a celestial object . All satelli te
functions, such as groundtrack plaiting, rise
and set searches, three-dimensional Earth
views. and even antenna pointing for EME
operations are available in the astronomical
mode.

The position and pointing calculations in
astronomical mode are accurate to better
than one arc minute for any epoch within
2000 years of the current date. The time-keep-

ing functions are performed in true Julian
date, eliminating the need for annual side­
real time updates and leap year difficult­
ies which have plagued other tracking soft­
ware.

If you have an interest in visual sightings of
satellites, the ararrrak/sntccn Ephemeris
combination is definitely the software for you.
You can make a fast check for visual opportu­
nities by selecting one hour after sunset (or,
for morning passes, before sunrise) and step­
ping the time forward in one-day increments
until the groundtrack "walks" its way over to
your location. The Sun/Satellite vis ibility
mode of Silicon Ephemeris provides detailed
pointing and lighting tables for all periods
when the satellite is in sunlight above your
horizon, with the Sun elevation below the de­
sired value.

The passes with best visibility usually occur
when the sun is about 12 degrees below the
horizon; however, the brighter satellites, like
Mir and the space Shuttle, can be seen in
twilight under favorable conditions.

You can save the screen images on disk as
picture files and recall them later. A utility pro­
gram called SHOW can load several of Ihese
files into RAM and display them consecutively
in a repeating animation sequence. You may
set the speed of this animation as desired. It's
especially effective in creating demonstra­
tions, such as a "satellite's-eye view" of the
Earth in orbit, a perpetually spinning Earth as
seen from the moon,or the annual figure eight
analemma of the Earth's motion as seen from
the sun.

Tracking Table Printouts

Silicon Ephemeris is the tabular output
companion 10 GrafTrak . It includes 18 differ­
ent modes of tracking data calculations which
will satisfy the most demanding satellite en­
thusiast or EME operator, See Table 1 which
shows the main menu of processing modes,
The multi-satellite and multi-observer modes
are very useful as real-time screen displays of
mutual access geometry, but they may also be
used to search for an event or verify an event
at a desired date or time . The schedule and
window modes fill the need for long-range pre­
dictions when printed output is required for
planning future operating times.

Use Modes 4 or 13 lor communication op­
portunities, when two observers will have
simultaneous access to a satellite, or for
EME (moonbounce) operation. I have used
Mode 6 most often , since acquisition times
for all low-altitude satellites in the data base
file are output in the order in which they occur
(see Table 2), eliminating the need to cross
reference several pr intouts . This way you
can be sure not to miss an opportunity .
However, as a result of its fast analytical
formulation, this mode will not include the
high elliptical orbit satellites, like OSCARs
10 and 13. You may obtain tabular tracking
data for Phase 3 orbits, which may have
unusual groundtrack geometry, with Modes 3
and 5. These are slower, recursive search
modes.

You're not likely to find a more complete
satellite tracking system anywhere! 111
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Number 32 on your Feedback card

Inexpensive Mode-L
Dish Antenna

Pay little and gain much.

by Keith Berglund WB5ZDP

Figure 3. Frame ofthe Mode-L antennu.

inches from zero to accommodate mounting .
The center hub that everything attaches to

consists of two pieces of '4-inch aluminum
sheet cut into an octagon shape and drilled as
shown in Figure 1. Every 45 degrees, dr ill
two holes for each "spoke" . This hole pa t­
tern also allows for a l-inch plumbing floor
fl ange to be mounted to the bouom of the
bottom plate, and a lA -inch Iloor Ilange to be
mounted to the lop of the top plate. The l­
inch flange may have to be redri lled to ac­
commodate the hole pattern of the hub, but
this is can be do ne easily using a drill press.
These fl anges arc designed to accommodate a
piece of l -inch pipe to act as a mou nting pole
for the dish, and a lA-inch piece of pipe 10

accommodate the feed antenna (more on th is
late r) .

After assembling the hub and spokes as
shown in Figure 2, you'll have a five-foot ,
eight-legged spider!

Adding The Screen Wire

While you're at the ha rdware store. buy 20
feet of ordinary metal screen. Before the
screen wire can be added, it must have some­
thing to attach to. Drill a \18 -inch hole through
the end of each spoke so that a piece of 16
AWG wire can be st rung around the outer
perimeter of the dish. The two ends of the
wire are held toge ther and tightened hy a
small screen door tu rnbuckle (see Figure 3) .
Next, on the inside of the dish, starting about
\4 inch in from the outer perimeter, drill a
Yi! -inch hole cvery four inches along each leg.

Continued on paKe 9/
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C onst r uc tion

Enough about theory . How do you build it
cheaply?

The first thing to do is 10 take the points
calculated above and turn them into some­
th ing tangible. Get a p iece of old 4'x 2' lh­
inch plywood (or equivalent), and ma rk the
full-scale X and Y coordinates on it with a
black marker pen. At zero, and then at incre­
ments of one inch , drive nai ls into the curve .
After 30 points, and 30 na ils. you will have a
rugged template to work with.

Go 10 your local hard ware store and
get some lh-inch electrical conduit. It ' s
cheap, available, and bendable. A IO-foot
piece costs less tha n three dollars. You will
need three of these pieces to make the
"spokes" of the dish. Use an ordinary hack­
saw to cut eight 32-inch spokes. Then , usi ng
a bench vise as a conduit bender, carefully
bend the pieces 10 confo rm to the wooden
template, generating eight spokes. If you
have access to a real conduit bender, by all
means use it. Be careful not to bend the
conduit too much as it will permanently kink.
At this poi nt, drill two 'A-inch holes com­
plctcly through the conduit at I inch and 2

ALUM' NUM

"" the Y coordinate , X "" the X coordinate,
and f "" the focal length in inches (distance
from dish origin to the feed antenna).

I used a simple hand calculator to plot X as
a function of Y for X values from zero to 30
inches in one-inch increments. Thus . 30 inch ­
es corresponds to half of the parabolic shape
ofa 6O-inch (5-foot) dish. I chose an "f" of
24 inches, wh ich corresponds to a focal ­
length-to-diamete r ratio of 0.4 (60/24). The
0.4 ratio is a good choice for the feed system
that I selected (more on that later) and is easy
to construct.

Figure 2. Assembling the spokes on the anlen­
na hub.
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Figure J. Center huh of rhe Mode-L antenna.
II consists oftwo pieces of ve -inch aluminum
sheer cut into an oCUIgon shape and drilled.
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W ith Mode-L now a reality on AMSAT
OSCAR- 13 , my thoughts turn to­

wards which antenna I should use. There are
a few commerc ially available, but none of
them are circularly polarized, and all are
more expensive tha n r would have liked. A
$125 price tag is not expensive to some hams
but, on the other hand. if you have access to a
dri ll press, a hacksaw, and $30, you can walk
into your local hardware store and end up
with a 23 .5 dBi gain antenna that will g ive
you a bodacious signal through the bird.

How Big?

In theory, a parabolic dish is pretty simple.
Merely take a low gain feed antenna at the
focal point , point it at the parabolic reflector,
and Blammo! The RF energy is focused into a
tight. high gain beam. This antenna is no
exception . so the project can be divided into
two pans: the dish and the feed antenna.

You must first determine how much gain
you would like out of your antenna. As you
would expect. gain equals size . The bigger
the dish, the bigger the gain . A s imple formu­
la that relates these factors is: G(dBi) "" 7.5
+ 20 Log d + 20 Log F, where d "" the
diameter of the dish in fee t, and F "" the
frequency in GHz . So, for example, the gain
of a five fool dish at 1269 M Hz would be 7.5
+ 13.98 + 2.07 "" 23.55 dBi.

Next , you must determine the shape of the
dish . A graph of the dish can be determined
by us ing the formula: Y "" X 2f(4*l) , where Y
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Decoding OSCAR Telemetry-Part I
Learn all about the state of the birds.

by James R. Miller G3RUH

Photo A. 9600baud modem/or packet radio and UoSAT-D linked to
the modem disconnect header of Pac-Comm 's 7iny-2 mc. One
EPROM contains dam for a . 'finite impulse response" digital fi lter
thai precisely shapes the transmitted audio ....-aveform for minimum
bandwidth. The other is pan of a high resolution digital phase­
locked loop fo r clod: recovery. EPROMS are supplied with the
PCB.

T une to 145.8- 146 .0 MHzSS B
at some hour any day. and

chances are you' ll hear the familiar
sou nd o f ham s e njoy ing an
OSCAR- 13 contact . BUI searc h
around on 145.812 MHz SSB. and
you'll hear something di ffere nt-i-a
rhythmic purring sound . That' s
OSCA R telemetry, the satellite's
signals telling us just how things
are up lhere .

All sate llites broadcast teleme­
try . Some do not hing else . There
are four sending data now, and at
least four mo re in the pipeline . This
telemetry data is available for any­
one to enjoy-now! All you need is
a little electronics , a decoder to
turn that whirring noise into digital
form. and a terminal, as with pack­
et rad io . to display it.

And that's whe n the fun begins .
You ca n read the mail. download
the bulletins, keep up-to-date on OSCAR·13
operations. decode the numerical data and
learn about the space environment, study a
spacecraft's health , or like me , do all of
these!

In the last few years I' ve supplied over
2nOO decoder PCBs to ham s to help them
unloc k the secrets o f OSCA R telemetry .
Maybe you' ll be next!

In Pan I. I foc us on th ree sate ll ites:
O S CAR -9 (UoSA T- I) . OSCAR · I I
(UoSAT·2), and OSCA R-13 (P3C). look for
telemetry info . Fuji-oSCAR-12 (UoSAT­
D), and the four mic rosats in Part n. to ap­
pear in the June '89 issue of 73.

T he Telemetry Decoder

Su rp risingly. you can decode some teleme­
try with ve ry simple equipment , UoSAI
sends very strong signals you ca n receive on a
regul ar F M HI se ve ral time s a day at
145 .825 MH z . To turn the aud io you hear
into an RS-232 digital stream, all you need is
a simple decoder ci rcuit co nsisting of two
one-shot monostables and a flip-flop . The
display system might be a 1200 baud printer
or 1200 baud computer terminal (VOU).

But simple decoders only work properly on
noise-free signals. and it wou ldn' t be long
before you'd want to improve you r decoder.
A proper e rror- resilient UoSAI decoder
would be a natural upgrade , as would a ga in
antenna for stronger signals.

Once you stan acq uiring telemet ry data,
you' re soon faced with the fascinat ing prob­
lem o f what to do with it all. The computer
comes into its own as a means of storage ,
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retrieval . processing. and presentation. An
audio cassette recorde r is invaluable when
you want to re-examine ra w audio signa l after
the satellite has passed .

Sa tellite Overview

Because the cost per Watt of spacecraft
power is enormous, satellites usually trans­
mit with only just enough power for the job.
They expect ground stations to provide good
"ears" and sman demod ulato rs .

Such is the case with OSCAR- I3 . To ac­
quire and decode its telemetry , you need an
SSB receiver (2 meter or 70 cm) and a rorat­
able beam antenna, preferably with elevation
control. If the coax feeder is long and loses
more than about 3 dB of signal. you ' ll need a
masthead preamplifier. A specific "AO· 13
Data Demodulator" e xtracts the digital data .
Some of this ca n be dumped to a printe r or
YOU , but in practice , the computer wilt need
to read , process, and display it first. Hard­
ware and so ftware is read ily available for
seve ral machines. For the basic user , OS­
CAR·13 also sends two short Morse code
bullet ins and ten minutes o f 50 baud RTTY
every hour .

Fuji-OSCAR-1 2 carried the first space­
bome packet radio mailbox for general use . It
sends telemetry in AX.25 packet formal. You
will need a 70 cm SSB receiver. gain antenna
with stee ring, an AX. 25 packet radio INC,
and an FO-t2 PSK modern . This will let you
read down-coming mail and telemetry val­
ues. The data rate is 1200 baud . To acce ss the
mail box . you need an FM transmitter on 2
meters. Thc modem does the uplink digital-

to-audio conversion. When not in
mailbox mod c , FO-12 se nds its
telemetry in CW.

Two of the nc w M ic roSat s ,
which AM SAT Non h America is
preparing for a late 1989 launch.
will carry AX .25 packet rad io
mai lbox faci lities. The uplink and
downli nk formats are identical to
those of FO-12 . Strong received
signals on 70 ern are planned . An
omni-di rectional antenna may be
satis factory. A third MicroSat will
ca rry a TV ca mera and transmit its
images d igitally in AX .25 packet
formal.

UoSAT-D will be launched with
the MicroSats . making up a six­
satellite mission for the Ariane
rocket. UoSAT -D will carry a
Packet Communication Experi­
ment (PeE) for general use, and
transmit its packet traffic and

telemetry in AX .25 protocol frames on 70 ern
FM . The UoSAT-O data rate is 9.6K bits/s .
You would need a 9600 baud modem with the
TNC.

Uo..'iAT

General: There are two UoSATs, UoSAT·
I /OSC A R· 9 and UoSAT· 2/0 SC A R- I I.
They are in similar orbits, with periods of
93.6 and 98.5 minutes. Due 10 their orbits.
the satellites co nveniently appear around Ihe
same lime each day . For example. UoSAT-2
goes overhead southbound at about 1000
local lime each day. and Nonhbound at
about 2 100 ( ± 45 minutes) . A typical pass
lasts about 12 minutes. Ideal for schools. for
example, or for anyone who wants an orga­
nized life!

Both tran smit ve ry strong sig nals on
145 .825 MH z FM , a nd somet imes on
435.025 MH z FM. You can hearthem on a 2
meter HT .

Data Transmitted: UoSAT-z's data trans­
mission follows a regular week ly pattern and
consists of plain-text bulletins o f interest to
all satellite use rs , telemetry data , and infer­
mat ion related to the special packet rad io
" data communications expenrneru" (DeE) .
The telemetry is of two kinds; either 70 quan­
tities sent repeated ly every 5 seconds. or
dwell telemetry . That's one or two specific
quantit ies gathered up over a whole orbit and
sent in o ne long burst .

Figu re I shows an example of a plain-text
bulletin drawn at random from my log disc .
These bulletins are typically several pages
long. The news is gathe red from all over the



world, and it ' s the most up-to-date source of
amateur satelli te information available any­
where .

Now see Figure 2 . The first line shows the
date: 1989 Jan 26, Thursday , at 1028:08
UTC . Then follow 70 data groups are in the
form at CCddd, where CC is the channel
number, 00 to 69 , and ddd is the va lue. For
example, "3743 1" means channel 37 has
va lue 431 . You can now look up the meaning
of channel 37 from the published table (see
., Reading " at the end of this an icle), and find
that it 's the 145 MHz Beacon Temperature,
and converts as Temp = 0.2 x (480 - N).
Simply plug in N = 43 1 to d iscover that the
temperature is 9.8 degrees C.

O f course , you would n 't w ant to go
through that exercise too often, but I think
you'd agree that a computer program to dis­
sect the table and do the calculations is quite
straightforward, fun, and an ideal project for
hams and college students alike:

Telemetry Format: UoSAT -2 sends data in
normal 11- or 12-bit serial ASCII code ; one
stan bit , seven data , even pari ty, and two or
three stop bits. It signals bits by using two
tones, or exac tly IwOcycles of 2400 Hz for a
data " I" (stop/idle) , and exactly one cycle of
1200 Hz for a data ' '0" (s tart) . The sine wave
tones zero-crossings are synchronized with
the data transitions. The to nes are t ransmi tted
as FM on the 145.825 M Hz carrier . (UoSAT ­
1 has the tones reversed).

Telemetry Demodulation: The simple sig­
naling scheme suggests that a decoder based
on timing zero-crossings would be easy to
implement. and I have seen at least s ix de­
s igns. While they would get you going , they
are very prone to errors caused by no ise
spikes. A much better method is 10 exploit the
information carried by two sy nc hronous
to nes in a device called a " matched filter
decoder. "

The G3 RUH UoSAT Decod er has been
available since 1983, and about 800 are in use
by hams, sc hoo ls, co lleges , and at the
UoSA T Spacecraft Control Station itsel f at
the Univers ity o f Surrey , Gui ldford , En­
gland .

Essentially , the decoder compares incom­
ing audio with locally generated 1200 and
2400 Hz replica to nes. The best similarity
determines whether the bit is a " I " or a " 0. "
Resi lie nce to noise co mes about because
noise is completely unlike the tones, or "un­
matched. "

The decoder then outputs ASCII data at
RS -2 32 voltage levels tha t any termina l
device or program can read .

Decoder Specifications:
Input- Typically 50 mV to 5V RMS audio

from an FM receiver.
Output-The 1200 baud serial data stream is

output in three formats: I) RS-232c level ,
2) regenerated two-tone audio for tape
recording , 3) 12V CMOS level plus 1200
Hz clock .

Controls-Input inven switch; UoSAT - 1h
switch; lock meter.

Set-up- Two preset pot s: PLL frequency and
Ih vol tage supply.

Power/PCB - 12V @ 15 rnA. Single-sided

PCB, 160 x 100 mm . Eight C MOS chips ,
one 0P amp . 19 resistors , 12 capaci to rs.

Availability- You may obtai n PCB from
G3 RUH, AM SAT-UK (12 pounds air­
mail), and AMSAT-VK , or order it via
Project OSCAR. A MS AT·NA stocks no
sate ll ite p rod ucts , though this should
change soon. Phone and check . All ad ­
dresses and phone num bers are at the end of
thi s article .
Associated Equipment: You can use any 2

meter FM radio to rece ive Uo SAT o n
145. 825 MHz. You can take audio direct
from the external speaker soc ket. Some re ­
ceivers will have a separate AF O/P socket on
the rear panel that bypasses the vo lume con­
trol. The antenna can range from the "rubber
duckie' to a fully steerable beam; results will
be in direct proponion to signal strength.
W ith a beam ante nna wit hout elevat ion con­
trol , you can follo w passes that don't rise
more than about 30 degrees . A "turnst ile"
(crossed dipole) is a very effective, simp le,
fixed omnid irectional antenna, especially for
overhead passes. You can display the data on
any 1200 baud serial device , such as a VDU ,
printer, or computer termi nal. If you operate
packet radio, you already have a suitable te r­
minal.

"All satellites
broadcast telemetry. "

Reading: Probably more has been written
about UoSAT th an a ny ot he r amate u r
spacecraft , and th e list bel ow is just a
selection. The UoSAT booklet will appeal to
Novices and old-timers ali ke , and has the full
telemetry specifications . N5AHD' s article
shows what you can do when you're really
hooked! The UoSAT program pape rs by
Martin Sweeting and his team of engi nee rs
range from the very ge neral (no math ) to the
highly scientific , and I highly recomme nd
them for a full understanding of the pract ical
realities of every aspect of spacecraft design
and operatio ns.

Miller J.R . , G3 RU H , " Data Decoder for
UoSAT , " Wireless World . (UK), May 1983,
pp . 28-33 .
" V o S A T Spacecraft D at a Booklet , "
UcSa: Uni t, Un iversity ofSurrey , Gu ildford ,
England, May 1986 .4 1 pages. (Obtai n from
A MSAT·U K, 6 po unds airmail).

Davidoff M .R. , K2UBC , The Satellite Ex­
perimenter's Handbook , AR RL 1984, ISBN:
0-87259-004-6.

Diersing R .J. , N5A H D, " P rocessi ng
VaSat Whole-Orbit Telemetry Data ," Pro­
ceedings of the 4th Annual AMSAT Space
Symposium, pp . 55-76 . ARRL 1986 .

Sweet i ng M .N . , G3 Y JO , ct . aI.,
"UoSAT-A Cost Effective Spacecraft En­
gineeri ng Programme ," J. lnst. Electronic
and Radio Engineers , (U K), Supplement to
Vol. 57 No.5 , Sept/Oct 1987, 120 pages, 14
articles . ISSN 0267-1689 . (Obtai n from AM­
SAT-UK, IO po undsai rmai l).

OSCAR-I3

General: OSCAR- 13 is the latest voice/
C W tra n sp o ndin g sate l li te for ham s ,
launched by Ariane rocket on 15 June , 1988.
Its pe riod is j ust under 12 hours, and its orbit
is e lliptical . Most of the t ime its d ista nce from
the Earth exceeds 35,000 km (22,000 miles),
which means nearly half the Earth is in view
for hours at a time, every day .

OSCAR- 13 carries three tran sponders :
Mode B (70 cm up , 2 meters down) , Mode L
(23 ern up , 70cm down), and Mode S (70 cm
up ,1 3 cm down).

Telemetry t ra ns missions are associated
with each mode. O n 2 meters th is is at
145.8 12 MHz, wh ile on 70 cm it is 435.653
MHz . Occasionall y these are changed to
145.985 or 435 .677 MHz for a few minutes.
Transmissions are continuous . On the hour
and hal f hour, there are short CW bu lletins;
on the quaner hours, five minu tes of 50 baud
RTTY. The rest of the t ime, OSCAR- 13
broadcasts telemetry data .

Data Transmitted: OSCA R-13 alternately
sends two kind s of informa tion: pl ain­
te xt message bulletins and spacecraft nu­
me rical telemetry . 11 transmits data in 5 12
byte blocks, each block preceded by four
synchronization by tes and followed by a
two-byte check sum. Idle bytes space out
the blocks. Plain-text uses ASCII codes.

A byte, comprised of eight bits , is trans­
mitted serially at a rate of 400 bits/soA block
lasts 10.24 seconds. Blocks are separated by
about 13.5 seconds . This rhythm is clearly
discernible in the audio .

Figu re 3 shows two typ ical message
blocks. Note that the fi rst le tte r of a block
is a u nique blo ck ide nti fier. Five tex t
blocks use K, L , M , N, and Y, while tele­
metry data uses the leiter Q.

Telemetry data (Q) blocks are hybrid . The
first 256 bytes are plain-tex t, and identify the
satellite. They also show the time , da te, and
certain command status flags. Th e second
256 bytes contain 128 bytes of data about the
spacecraft's present operation, and 128 bytes
of historic " snapshot" data. These data bytes
sent voltages, currents , temperatures , navi­
gation sensor, status flags, counters, t imers,
and so on. You can decode them with refer­
ence to the published calibration info rmation .
The computer 's job is 10 present the data in
real time .

Telemetry Format: I described the block
format above . Now , 'II recast the bits in a
form famil iar to packet radio users, N RZI.
This means that a " I" is represented by a
change in the bit stream (01 or 10), and a "0"
by no change (00 or I I ) . Next, each bit is
exclusive-Oked with the 400 Hz bit rate loc k
(Manches ter coding). Finally , the t ransmitte r
carrier is modulated the same way as SSB is
produced . Because the signal is binary, the
net result is a 180 degree reversal of the
carrier phase known as phase-shift keyi ng
(P SK).

Yes, it 's complicated because it has to
ma ke maximu m use of the precious space­
craft power. On ly one Wall is transmitted ,
yet a 400 bits/s data rate at 40,000 km is
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Lookfor Part Jl in the June '89 issue of73.

cyand lh voltage supply.
Power/PCB-12V @ 30 mA.
Double sided PCB plated through .
200 x 160 mm. 24 CMOS chips.
one op amp. 23 res istors. 22 ca­
paci tors.
Availability- The PCB is avail­
a b le f r o m AMSAT -UK 09
pounds airmail) . You can also or­
der it from AMSAT-VK and Pro-
ject OSCAR. RadioKit sells PCB
plus full kit of parts. AMSAT-NA
stoc ks no sate ll ite produ cts .
though this may change. Phone
and check. All addresses and num­
bers are at the end of this article .

A ssocia ted Equipmen t: You
must use a 2 meter or 70 em SSB
radio 10 receive OSCAR-l3 on
145.8 12 or435.653 MHz . Tun ing
rate should be 100 Hz/step or bet­

ter. You can take audio direct from the exter-
nal speaker socket. Some receivers will have
a separate AF output socket on the rear panel
that bypasses the volume control.

Receivin g antennas must have at least
10 dB of gain, with linle coaxial feeder loss
unless there is a masthead preamplifier.
Steering in az imuth is essential, and elevation
is highly desirable if you wish to observe all
passes.

II is pos sible to display the plain-text infor­
mation on a VDU or 1200 baud terminal
device . Problems arise with the data teleme­
try . though . because all codes from 0 to 255
will oceur . These will invariably cause comic
effects on the screen. such as clearing . in­
verse video, beeps. backspacing . foreign
symbols , and in the ease of printe rs . ejection
of large amounts of blank paper.

Software: The only pract ical way to handle
the telemet ry data is with a computer. and the
RS-232 decoder output ensures that most can
be used. Softwa re is available for several
machines. notably the IBM PC . Commodore
C-64, Acorn/BBC . Atari 800XL, Tand y
TRS-BO, Sinclair Spec tru m, and possibly
others. These programs are not at all compli­
cated; most of their job is cosmetic. i.e .•
creating a tidy di sp lay ! You can obtain
IBM -PC and CBM -64 display programs
from AMSAT·UK, AMSAT· VK. and Proj ­
ect OSCAR.

Reading: The OSCAR~J3 Handbook con­
tains a wealth of facts. figures, tips, and de­
scriptions of the satellite systems . It explains
the telemetry in fullest detail. Worldwide
contributors. A G3RUH PSK Decoder article
is supplied with the PCB.

OSCAR- J3 Operations a nd Tech nical
Handbook, AMSAT-UK . London El 2 5EQ,
England. 52 pages. (From AMSAT-UK 6
pounds ai rmail. AMS AT-VK. or Project
OSCAR).

Miller J.R.. G3RUH , " A PSK Telemetry
Demodulator for OSCAR41O ," Ham Radio,
(USA), April 1985. pp. 50-62. Also pub­
lished in Wireless World (UK). Oct/Nov
1984. Radio Rivista, (Italy) May/Jun 1984.111

Store and Readout

1200 baud and provides a start/stop serial
stream to an RS-232 port. The G3RUH OS­
CAR-10/ 13 PSK Data Demodulator provides
all of the above funct ions and has been avail ­
ab le since 1984. About 500 are in use at
present.

Decoder Specifications:
Input-Typically 50 mV to 5V RMS audio
from an SSB rece iver.
Outputs-Three formats : 1) RS-232 level
1200 baud . 2) eight-bit parallel . 3) 400 bits/s
raw data.
Controls- Tune Carrier, Tuning/Lock me­
ter. Meter select.
Set-up- Three preset pots; two PLL frequen-

UoSAT-(JSCAR-ll EUlletin-Cl60 23 Oct.. 1986
************** ************ ************

UoSAT Spacecr a f t Control Centre .
Univers ity of Sur rey, England .

Figure J. A plain-text bulletin drawn at randomfrom the G3RUH log disc.

Figure 2. An example ofall actual telemetry frame as a printer or VDU would show it.

Pete r DB20S - clan 30: Can you please s end tape of software to
check out I HU wi t h 32K lllerrxn"}' boar-d - wor ks OK wi t h 1\010
recovery s oftware 'cut not I:PS-C2?? 73 Gr aham .

N de VK5AGR 07clan39 O(l~~(1 utc QST ; The OSCAR- 13 Operat i cos and
Technical Handbook produced by AMSAT- lJK in colla bor a t i on with
AMSAT.... DL is NCM available - Cont.ect. AM::'-,AT- lJK , Project (BeAR or
AMSAT-Austr a l i a f or deta ils. 73 Graham

* Parti c le Wave Surveys Continue *
TIle lx}-I I parti cle /wave experiment and t h e Digital

system have s een daily use during that las t week.

** AMSAT PHASE- IV STUDY LAUNCHED **
AMSAT- NA Engineering Vice President Jan King (W3GEY) recently compl e t ed

a "Phase 4 Technical Study Plan",' outlining the techni cal and operational
cho ices that mus t be made as Amateur Satellite CQlI'II'lUIli ty looks for more
advances satellite cormimcat.Ions facilit ies . The document addresses a ll
of the eng ineer ing choices that e f fec t sel ection bet ween Molniya or
geos tationary or b i ts, and propose s that AMSAT Phase-Iv devote i t s e lf to
geostat i onary s pacecr a ft . Members of t he technical study t eem have been
l ooking at solutions to the proble ms t hat would be f aced during t he de s ign
and operation of a low-cost geos tat i ona ry s atellite.

!1 de W20S & G3Rl1H Upda te I98~ Jan 30
*** AO.... 13 THANSF(lNDER SCHEDULE (valid until Ma rch ) .tH

Mode- B f rom MA 3 unt i l I1A 100 At t.itude ALON / ALAT
Mode - JL f r om MA lCIO until MA 1bO .Jan 30 178 .8/ - 1.4
!1ode-B f rom I1A 150 un t.i L I1A 240 Feb 06 173 .9/ - 2.1
OFF f rom MA 24(1 unt.Ll. I1A 3 Feb 13 179 .0/ 2.8

Attitude gives best p oi.nt .i.ng angl e around a pcgee .
Rat.e of c hange in ALON ; 0.016 degv'day , ALAT ; -0 . 1 deg / day .

possible, error-free . Compare that with ter ­
restrial RTTY or packet radio.

Telemetry Demod ulation : Recovering the
digital data from received audio is also com­
plicated . simi lar 10 the encoding process just
described . but in reverse . First the audio ca r­
rier (about 1500 Hz) is acquired and re­
moved. Then the 400 Hz cloc k is acquired
and removed . Next. the bits are detec ted in a
" matched filter. " Now the NR ZI is un­
scrambled back to regular data.

A circuit searches for the synchronizing
bytes. and when it finds them . 5 12 bytes are
clocked out 10 a parallel port . They arc also
loaded into a serializer which ope rates at

22 73AmateurRadio. May, 1989

Figure 3. Two typicaLmen age blocks. The first letter ofa block is a unique block identifier. Five
text blocks use K. L. M, N. and Y. while telemetry data uses the tetter Q.

UOSAT- 2 8901264102808
00510 01517 02188 03408 04052 05039 06026 07051 08045 09033
10403 11336 12000 13064 14143 15458 16241 17588 18646 19565
20124 21207 22660 23635 24001 25239 26192 27524 28469 2fi512
3051 9 31090 r1r,r'91 33576 34000 35271 36320 :H431 38473 39500~ .:..!.

40765 41120 42633 43054 44167 45000 46000 47491 48491 49472
50607 511 19 fl"68 Q 53290 54892 55000 56000 57497 58492 59497~ .!. .!.

60828 615FD 620 U' 631'24 64440 651eO 66601 67700 68000 69000



...America's Best!
WHEN YOU ARE READY TO TRADE,
CALL MEMPHIS AMATEUR
AND TRADE UP TO TEN-TEC!!
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The PARAGON... Performance Plus! NEW! ... 961 Power Supply
The Paragon is the result of a three year engineering effort . We are proud of the Paragon and
we think it has set new standards of excellence in synthesized rigs. Check it out yourseif . We
think that you will share our pride in the Paragon.
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COMING SOON-HERCULES II AMP
Solid State, No-Tune, 550 Watts HF

CALL US TOLL FREE! 800·238·6168
MEMPHIS AMATEUR ELECTRONICS, INC.
1465 WELLS STATION ROAO. MEMPHIS TN 38108 OPEN 9TO 5. SAT. 9 TO 121CENTRAL TIMEI PHONE 901-683-9125
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Nu~ 7 on yourFINdDKlo: un:!

Build A Simple
Az-EI For Mode L

Precision antenna pointing for under $1 00.

by John Molnar WA3ETD

Photo A . The completed Mode L A:.-£I and stacked U-ele­
ment loop yl11:is at WA3t:TD. Note " top hat" bucket that
protects the elevation rotor from the elements.

Photo B. Close-up of moulI1ing hardware. A luminum plate
and two sets of TV V-bolts form a right angle ma st-to-boom
mount. The caumerbatance slides on the PVCpipe, allowing
adjusnnem for the weight ofthe power divider (visible below
and 10 the right (if rhe elevation rotor) lind cable harness. A
short section (ifsteel TV mast secures the £1 rotor //IOU1l1ill1:
p late to the A.;: rotor damp. a 'hen complete, p hotic end caps
seal the boom . /IIast , and PVC tailfrom moisture and insects.

Most rotors will scrve as the az­
imuth, o r horizontal rotor . No modifi­
cal ion is usually required , since the
rotor is being used fo r turning a hori­
zontal load . Once again, a generic
hamfest CDR"'-type rotor works well,
especially if it has continuous control
(not a "stepper" ). However, a U- loo
or V-I 10 can be used with the minor
control box modificat ion described
later in this art icle . Kenpro (now a
divis ion of Yaesu) makes a fine az­
imuth rotor specifica lly designed for
satellite se rvice . This rotor has a flat
rotat ing surface , tapped for bolts in
four places. Almost anything can be
mounted to the KR -400 rotor by using
a drilled adapter plate. Howeve r ,
some C DR-IYpe rotors have remov­
able mast d amps that make them high­
ly des irable for sate llite se rvice . Try to
find one with continuous control . if
po..sible . I was fo rtunate enough to
have a Kenpro KR-400, obta ined at a
" d istress sale ," for my project. I used
the existing mast clamp supplied with
the rotor to support the elevation rotor.

So, let's get started! All you will
need a re two suitable rot ors, some ba­
sic hardware . hand tools. and a week­
end in your shop or garage .

Clam p Arrangement

Most rotors a rc designed to be
clamped to a ve rt ica l pipe and to turn a
vertical antenna mast. Some method
must be devised to get the rotor to turn
a horizontal mast so that the antennas

can be elevated. You must make a clamp
arrangement that will allow the rotor to be
mounted on its side . This " 90 degree clamp"
can be easi ly c reated using common pans.

The idea is 10 mount a U-loo-IYpe eleva­
tion rotor on its s ide on top o f a standard
azimuth rotor . This can be done in two ways.
If you have an azimuth rotor ..... ith a flat
mounting surface. all that you will need
is a six inch square adapter plate fabricat­
ed from 1,4 inch a luminum plate . Or, if you
U'>C a standard mast d amp rotor. you can
clamp the adapter plate 10 an e ight inch
section o f standa rd steel TV mast (avai l­
able at Radio Shad"' ). Then . clamp the
mast section to the azimuth rotor and you will
have a quick Az·EI sys tem. I used this latter
approach .

" ' ,

••

antenna a rray boom. The boo m ..hould be
balanced to e liminate stress on the rotor , and
the easiest way to balance the boom is to stack
two antennas and place the rotor in the cente r
of the boom . Thus. the boom must pass
through the elevat ion Tolar. For light ....eight
satelli te antennas. I have fou nd that an old
favorite Ilea market specia l. the Alliance V­
100. or its descendant , the V- I 10. work per­
fec rly as elevation rotors , with minimal mod­
itication . T hese four wire control rotors and
their c licker style box , designed fo r the home
televis ion industry . can be found in working
cond ition at flea markets fo r five dollar...
They work just fine on their side for elevat ion
duty . I used a V-l ID in this project . Howev­
er, a U-IOO mod ified e ight yea rs ago is st ill
lifti ng antennas on my roof in the Northeast!

An Az-EI rotor system ha.. two funct ions . It
must support the antenna array . and allo w

that ar ray to be pointed at any point on the
horizon (like your 20 meter array ) as well as
any point in the sky. because that is where the
sa te llites are . I have built several Az-EI sys­
tems since OSCA R 7 days. and favor a sys­
tem using two se parate roto rs bolted together
in some manner . Both rotors should be con­
tinuously adjustable and have enough resolu­
tion 10 poi nt the antenna directly at the satel­
lite in question . It is possible to usc diffe rent
rotor.. fo r the Al and EI functions; an thar is
required is some means of mechanica lly con­
nect ing them together such that the horizontal
rotor turns the vertica l (e levat ion) rotor.
....... hich in turn supports the antenna :lrray.

The elevation rotor typically supports the
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Az-EI Rotor S~ ..tem

I t was a week before the scheduled
launch of OSCA R 13, and I had a

problem. I wanted to gct on Mode L on
the first day . and the only antenna sys­
tem available that would operate on
1269 MHz was an e ight foot parabolic
d ish silt ing in my driveway , pointed at
the horizon. I needed an anemanve
antenna. one that would meet seve ral
important requirements unique 10 my
QTH : It had to be poinrablc in both the
azimuth and elevation planes (Az-EIl ,
it had to be tr ipod-mounted on a sec­
ond story roof with limited turning
rad ius . it had to have enough gain to be
usable with a nominal amount of up­
link powe r (ahout 40 Warts a t the
amplifier), and it had 10 be built with as
many " ava ilable" co mpo nents as
poss ible .

What evolved is an Az -EI rotor
setup. tripod-mounted, controlling a
pair of 24-e lement loop yagi antennas
stacked in the " E" plane . This project
was intended 10 be a temporary mea­
sure, one that would a llow me 10 get on
Mode L wh ile I was working on the
" final " solu tion. What really hap­
pened wa.. that this easily -reproduce­
ble weekend project worked so well
that it is ..till in place on the roof as my
ma in Mode L a rray. and doubles as a
weak s ignal contest antenna system for
1296 work. (The dish is st ill in the
driveway , but has found use as a Mode
S downlink aruenna. )
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CIRCLE 318 ON READER SERVICE CARl>

(408) 437-7771
fax {4081437-49 13

50 Airport Parkway
San Jose, CA 9511 0

HARDWARE: IBM PC/AT/XT/pS2 or compatibles.. .. . 640K RAM.....
2 floppies or a hard disk.. " . PC or MS-DOS greater than version 2.0

ORDER TOLL FREE. CALL: (8001544-4186
If you are In CA, HI. AK or Canada cal l: l4081437-7771 [P!IJmUa~

PROTEL TECHNOLOGY INC.

EASY
LOW·
COST
PCB

_ DESIGN
[}I 1IJ[i]U~[~~ INTRO
Easy to learn, easy to use manual PRICE
PCB design package. Capable of $395
producing professiona l artwork for
multi-layer, through-hole boards to
32 x 32 inches. Host of powerful
editing features make efficient PCB
lay-out a breeze. Gerber and NC Drill
output.

Protei offers other fine programs: PROTEL­
SC HEMATIC. the ea~ to use schematic cap­
ture program, and PHOTEL·AUTOTRAX, the
full-featured PCB layout program.

JANUARY 4, 1983

7. CROSS NIlIlDLIl-.YIlS

*THE CURE IS:

· ,U.CQ.. ; " "_~ _ ,, _
THE BOTTOM LINE: "MAX COM WORKS"

CIRCLE 101 ON READER SERVICE CARD

.,. R.FL.CTIID POW.R-ITCH

2. KNOB-ITUS

3. QRM-DIlAFN.SS

4. BUTTON-PHOBIA

S. SWITCH-CANKIlR

6.

A CURE WAS FOUND

FOR THESE DISEASES :

--fD .-/"""~i..

MA COM
-' ~;OMATICANTENNA MATCHER ®

FOR ALL S.B .B . RADIOS* DNE SHOT GUARANTEED TD LAST
AT LEAST FIVE VEARSI

***** ** * *** * **** * **** ** *
MAXCOM. INC. BOX 502. FT. LAUD., FL.aaa02

308-S23-S3B9

CSC INTERNATIONAL
P.O. BOX 31500X, PHOENIX, AZ 85046

We specialize in CB radio modification plans and
hardware. Frequency and FM convers ion kits, repair
books,plans,high-per1ormance accessories. Over 12
years of satisfied customers! Cata log $2.

CIRCLE 156 ON READER SERVICE CARD

BUCKMASTER PUBLISHING
Mineral. Virginia 23117

703:894-5777 800:282·5628

NEW ONLINE CAll DIRECTORY

Our new HAMCALL service gives you
494,11 4 + Hams. via you r computer.
$29.95 per year - unlimited use!

QRV Dipole/V/Sloper

+ FuU Legal Powe~
Tough No lossy Traps
Flexible low Noise
Kink-Proof Never COlTodes

Multiband.---....,.,:.r--......;,-
Ready 10 Use
Fastest Install
Coax Feed
2500 V Insul

ORY· $49.95 ORY· $59.95
1}o·/O 51ft,Iong 1 60-1 0 102 fl. long
Include, 51 pageTech Manual. Add $5 fus, & Handling.

lnfopack $1 by lsIcia.. mail. AntennasWest
D<p17. Pn>vo, UT R4603· 1144 01) 3 73. 11425

CIRCl£ 2 3 6 ON READER SERVICE CARD

CIRCLE 332 ON READER SERVICE CARD
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Photo C. Mllj or A::.-Ef components. Squa re ~" alu­
milium plate is used 10 fabricate right ungle mounts
IHi/lK standard TV Usbotts and clamps,

Referring to Photos B and C , cut a six inch
square plate of 3/ 16 ~ o r l,4 ~ aluminum plate.
I have successfully CUI th is type of plate using
a saber saw with a metal cut ting blade . but
you cou ld also use a hacksaw . Make sure to
clamp the main piece o f aluminum in a vice ,
and wear those safety goggles!

Most "original" V- loo rotors have four
3/16~ rod s threaded into the aluminum case.
These se rved as the rotor-to-mast clamp
guides , and shou ld be removed. When look­
ing at your U-lOO or U-110. you will see an
al uminum lab prot ruding from the rotor
body, above the top set of holes orig inally
holding the ma st clamp guides . This tab is
intended 10 prevent the rotor and antenna
fro m slid ing down the mast should the clamps
become loose in TV duty. Since we intend to
lay the rotor on its side on the plate , this tab
must be removed . Do thi s by deeply sc ribi ng
a line in the alumi num tab where it is cast into
the rotor body . A sharp blow wit h a ball peen
hammer at the end of the tab will usually
break it off nea tly at the sc r ibe mark. I have
modified several of these rotors in th is man­
ncr, and once me lab look a piece of the rotor
case with it. e xposing the guts ofthe machine .
No problem . a bead o f RTV will seal the
crack against the rain .

Now lay the roto r o n its side. cente red on
the 6 ~ plate . Mark and drill the plate for the
four posts of the rotor . Secure the rotor and
plate with 3/ 16" x \I: ~ sta inless hardware ,
and insure that it is centered on rnc plate.

The ne xt step depends on your choice of
aaimuth rotor . If you have a nat surface on
the azimuth rotor, mark and drillrhc plate for
the hole pattern on your particular device.
Then secure the plate to the rotor using sever­
al washers or small spacers between the plate
and the rotor to provide clearanc e for the fou r
bolt heads holding the elevat ion rotor. As ­
semble the basic Az- El by bolt ing both rotors
to the plate .

:\Iflllnlin~

You arc now ready to assemble a mcchani­
catty tough , compact unit. Refer to Photo B.
Mount the mast clamp type azimuth rotor 10

the plate using a 8~- 10~ piece of TV ma st .
Drill your plate to accept two standard TV
Il-bolt mast clamps. and secure the plate and
elevation rotor to the sho n mast sectio n. In­
sen the other end into the azimuth rotor until
it bottoms out. then measure how much mast

Photo D. Elements ofan A::.-EI. In this sys·
tem. the modified EI rotor is united with a flea
market CDR rotor with short sections of I ~

od threaded water pipe (·ompo/l ents. The
horizontal "UHt is t)l'imlly ahout 38 " long.

is between the plate and the top of the rotor.
Cut that mu ch nff the mast-the goal is to rest
the plate directly on top of the azimuth rotor.
Secure the assembly , I have found thai the
slight imbalance caused by the elevat ion rotor
being s lightly ' ' in front " of meazimuth rotor
in this application causes no problems in the
final assembly.

That 's it! The tou gh pan o f your ~ode L
array is behind you. Mount the completed
Az-El assembly on a piece o f TV mast. and
use a sta ndard 3' TV roof mount tnpod 10
hold it in the final position. Assuming that the
tripod will be used in the fina l roof mount
application . once again minimize the length
ofthc T V mast-e-l try to rest the bottom clamp
of the azimuth rotor di rectly on the top o f the
tripod.

Photo 0 shows another poss ible mount ing
scheme. The Az-EI rotor connection is fabri­
cated fro m short sections of I " threaded iron
water pipe and a " Tee" section. As you can
see, ma ny methods of coupling two roto rs a re
possible .

Antenna System

The follow ing minimum system results in a
usable uplink : a s ingle 45-element loop yagi
(about 20 dBi gain) , transmitter power output
of 35---40 Watts , and no more than 3 dB of
feedline/conncctor/Swg loss . I have worked
many stations on Mode L in thi s class .

A pair of 45-element loop yagis results in a
system about equivalent to a 4 ' dish antenna. I
have used exactly such a dish as a reference

antenna on 1269 M Hz . The only
problems with the 45-elemenlloopcr
are its phys ical length. about 12' ,
and the fact thai it is center mounted .
Remember , the antenna is going to
be pointed up, mean ing the reflector
end of the antenna points down , pos­
s ib ly into you r roof or chim ney ,
when cente r mounted. My solutio n
10 the size issue was to end mount
IWO 24-c1ement loop yagts. one on
each end of a 30" boom, with the
elevation rotor mounted in the ccn­
tcr . Counterbalancing the a rray re­
sulted in a nicely balanced package
with the approximate gain of one big
loop yagi .

The loop yagis I used are so ld by Down
Easl Microwave, Box 23 10, RR #1. Troy
M E 04987 « 207) 948-374 1). They make an­
rcnnas. power amplifiers, and components
for microwave operators . If you ask for it.
Bill Olson (the owner) will leave several
inches of boom behind the last reflector on
your 24-element looper. This makes it much
easie r 10 damp the antenna to the "masr"
running horizontally through the elevation
rotor. Assuming that you choose 10 use the
slacked za-clernera toooers . ma ke sure to re­
quest 1269 MHz driven elements as well as
the mast "tail" extens ion when you order
from Down East.

Check ing Photo B, fabricate two mo re
6" aluminum plates . Mark and drill the plate
10 accept four TV U-bolt clamps, two on each
s ide. One set clamps to the loop yagi tail ,
and the othe r to the horizontal mas t, a llowing
the array 10 be elevated. This fabrication
process is easy-you can bolt up the ete­
ments as you go, us ing a horizontal mast
about 38" long . Slip the mast throu gh the
U- IOO, cente r it, and snug it down with U·
bolt clamps . The goal is to position the two
loopers so the antenna boom center-to-center
d istance is about 30", but this is not a c ritical
dimension .

Counterbalancing
Noti ce how front-heavy the array seems .

Although the V-loo can lift the urcoemerbal­
anced array, all it takes is a bit of snow, ice,
o r wind loading to over-stress the elevation
rotor. A counte rbalance is a must. I fabricar­
ed a very workable counterbalance us ing
things Slacked under my work bench . There
was at hand also some solid a luminum rod in
the shape of an octagon about 2 ~ in " d iame­
ter , " sa lvaged fro m a local metal yard.

Secure the two yagis to the plates and hori­
zontal ma st . Free the EI rotor clamps so the
array swings free , to uchi ng the ground or
floor in from of the tripod . Now cut two I '
longpicces of I " i.d . Schedule 80 (th ick wall)
PVC water pipe , available at any hardware
store , Cut a 3 ~ slit in one end o f each pipe so
tha t it can be slipped over the ta il of each yagi,
and clamp the yagi to the plate by lightening
the U-bolts over the PVC .

The two resulting 9 " PVC tails allow the
cou nterbalancing weights to be clamped on.
In my case, the octagonal faces of the alu­
minum provided a ready-made surface forthe
U-bolt bracket. Each installation is slightly
different , so judge (or use a "Iruu basket
scale" ) how much cou nterba lance mass is
required to balance the array in the elevation
roto r . Slide your aluminum bar, iron pipe,
brick, or whatever forward or backwa rd on
the PVC tail unt il the a rray is ba lanced . Now ,
slide each counte rba lance IwO inches or so
forwa rd so the a rray is o nce again nose
heavy. Secure lightly, You will make the
final counterbalance adjustme nt late r , when
the power divide r (from Down East Mi­
crowave) and transmission line is attached to
the array .

Final As.wmhly

That ray gun s itting in your garage is al-
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The HAZER has been designed 10f use with the Rohn 20 and 25 G tower or with our
aluminum tower specifically engineered for use with the HAZER. We will soon be offering a
model tortne Rohn 45 and 55.

* The HAZER brings the antenna and rotor down to you for safe and convenient main­
lainance and installation.
* With your beam on the ground you no longer have to wait for spring to make those
changes you always wanted.
* Constructed of hot dipped galvanized steel with all stainless steel hardware, you
reduce costly maintainance caused by oxidation and corrosion.
* The HAZER is scientifically balanced for easy raising and lowering with the 1000 lb.
manual winch and 100 ft . cable included. An optional power winch is also available.
* The specially engineered safety lock guards against slippage and wind vibration while
raising and lowering. It can never fall.

PROTECT
YOURSELF
FROM THE
HAZARDS
OFYOUR
TOWER

$311.95 ppd.
$223.95 ppd.
$291.95 ppd.
$CALL$

AVAILABLE MODELS
Hazer 2-Heavy duty alum. 12 sq. ft. toad
Hazer 3-Standard alu m. a sq . fl. load
Hazer4-Heavy galv. steet t e sq. fl. toad
Ball Thrust bearing TB-25 for any of above

R·7000 Widespan Panadoptor

Panadaptor especia lly designed
for the R-7000 receiver . For use
with a sta nda rd scope. Va ria ble
span width from 1 to 10 Mhz .
Uncover unknown elusive signals .
Complete with all cables , & 90 day
warranty. $349.95 Shipped. Pa.
res. add 6%.

GTI Electronics
RD I BOX 272

Lehighton , Pa. 18235
717-386-4032

CIRCLE 328 ON RE~DER SERVICE C~RD

5-1000 MHz PREAMPLIFIERS

NF G P(1 dB) $
WLA20M" 2dB 15dB OdBm 73
WLA21M 3 13 8 57
WLA22M 4 11 12 61
WLA23M 4 22 12 87
WLA24M 3 23 18 109
WLA25M 5 t 1 20 82
WLA26M 6 21 24 199

Add '" tor $&1-1; '8W HOC lllHz

WILAM TECHNOLOGY, Div. of

WI-COMM ELECTRONICS INC.
P.O Box 5174. MASSENA. NY 13662

(315) 769-8334

~ CALL 816-882-2734 TODAY "
' OUR EXPERT STAFF IS WAITING TO HELP

YOU ASSESS YOUR NEEDS

YOUR SATISFACTION IS GUARANTEED
See us at Dayton

"'G" GLEN MARTIN ENGINEERING INC
~ry Rte 3 Bax 322

' !t. Boonville MO 65233
CIRCLE 12 ON RE~DER SERVICE C~RD

ATV CONVERTERS • HF LINEAR AMPLIFIERS
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The Easy Project System Boards
SE5D 100 Contact-Points 1.52
SE10N 640 Contact-Potnts 5.75
SE121B 840 cemact-semrs 13.50
SE231B 1580 ccntect-scmrs 18.95
SE361B 2420 Contact-Points 25.95
SE350 350 Jumpers Kit 17.95

Metal 4112x2114x31 14 3.95
Metal 6 x21 12x43/8 5.45
Metal 71 12x2112x511B 7.95
Metal 91 12x2112x7114 11.95
+MANY More at: SOFT LIGHT MFG.
501 Simpson Chapel Rd.
8001365-2575 Bloomington, IN 47404

PROJECT ENCLOSURES

CIRCLE 99 ON RE~OER SERVICE C~RD
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most mechanically finished: Let's lake a mo­
ment and consider how to feed tho array from
your shack. Feeding. antennas at 1269 MHz is
unlike your typical 20 meier, or even 2 meter,
insta llat ion. Feed! inc selection and length a TC
critical to the performance of your system.
Connector losses really do add up. and
matching everyth ing in the system is impor­
tam. If you r slat ion is in the IO-40Wau class,
strive to keep totaltransmission line loss be­
low 3 dB. Needless to say, this requirement
pretty well eliminates the use of RG-8 Of

9913 type cables when the tra nsmitter to an­
tenna distance is over 35' . In my situation the
transmission line is about 50', so I used an
available piece of Ill" Andrews foam Hcliax"
from transmitter to rotor loop. A 4' piece of
9913 with type N connectors connects the
t ra nsmiss io n line to the po......er div ider.
PLEASE, do not try RG-8 coax and flea
market PL-259 connectors in your installa­
tion-you are assured of being disappointed.
Also bear in mind that these restrictions dis­
appear if you have "po......er to burn ." There
arc more than a few 1296 EME operators on
the bird , and when you have a couple of tubes
in a cavity making 300 Watts, the transmis­
sion line problems case a bit. Once again,
based on experience. the a rray described here
can be used successfully with an ICOM
127 1A 10 Watt transceiver IF line losses arc
kept UN DER 3 dB. Consult the Transmission
Line chapter of the Handboo k, or talk to a
local UHF enthusiast for details. The use of
Hcliax transmission line is no longer consid­
ered exotic-plenty of good Ill " stuff is show­
ing up in flea markets, with connectors, hav­
ing bee n retired from land mobile base
stations .

A short piece of 9913 or 8214 line can be
used to form the rotor loop . Insure that the
loop is big enough to allo ...... full 360 degree
travel of the azimuth rotor. Make or buy two
16 " pieces of 9913 cable with male type N
connectors on each end. These MUST be
exactly the same length. Connect each yagi to
the power divider, either from Do...... n East
M ic ro ......ave or home buill (Reise rt. Joe :
" Powcr Splitters and Summers," Ham Ra­
dio, May 1988, pp. 80-89.). The feed line
end of the power divider goes to the rotor
loop. Now connect appropriate rotor control
cables to each rotor , once again allowing for
rotor movement. Temporarily connect con­
trol boxes and position the azimuth rotor to
"South ," (Use "South" for the neutral az­
imuth position for the loop because OSCA R
13 appears in the southeast , south, and south­
west ...... hen viewed from most of the U.S.)
With the clicker style elevation rotor, posi­
tion it to "West, , . which will correspond to 0
degrees of elevation. Form rotor cable rota­
tion loops, and tape or cable tie them to a
tripod leg ,

It is up to you to get this creation onto your
roof or to its final resting place. Don't tell me
how you did it. I used m ine for a week in the
back yard, on the ground, because I d idn' t
have a helper. I did hear my own downli nk
signal on the "first nigtnv-c-more on that
later. Once you have secured the Az-El on the
roof, using a tripod or chimney mount or
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whatever . make sure it's point ing south and
at the hor izon. T ighten up all the clamps­
now is the t ime to adjust those counterbalance
we ights to compensate for the po....'CT divider
and feed harness. Finally, heavily Krylont''
the whole thi ng and inse rt end plugs in the
horizontal mast to keep the wasps out!

For the final touch, make some son of' 'top
hat" for the elevation rotor. I used a plastic
four gallon bucket. with two cutouts fo r the
horiwntal mast. The U- IOO-U-IIO series
MUST be protected from rain. Notice how
only one end has a splash ring (because the
rotor was really designed for azimuth duty).
Without a top hat. the rotor will be ruined in a
season or so, unless it never ra ins. Secure the
top hat with some cord . or with cable ties.
Finally. ground the tripod with the aluminum
ground cable available from Radio Shack. If
the Mode Larray is the only thing on the roof,
run the 8-gauge ground wire to the appropri­
ate ground stake or pipe . Channel the trans­
mission line and rotor control cables to your
shack, and you're ready for the final steps.
Photos A and E show my completed array.
using a Kcnpro KR-400 as the Al rotor, and a
mod ified All iance U-IIOas the El rotor.

Allian ce U· loo Control Box Mod

You need to make one additional modifica­
tion before connecting the rotors to their con­
trol boxes in your shack , The Alliance clicker
style rotors allow the rotor shaft to move IO
degrees per click . You'll need much better
resolution to accurately point the array in the
general direction of OSCAR 13. Since the
rotor motor ru ns continuously in between
clicks, all that you need 10 do is find a way
stop the motor in between the 10 degree
clicks.

Once again, this is easily done. Power is
fed to a U- 110 rotor motor through terminals
I or 2, depending upon which way the clicker
was turned. You can solve the problem by
insta lling a DPST normally-open push-but­
ton switch at the rotor control box, in series
with leads I and 2. It works like this: Move
the control knob clockwise (from "West"
toward "North ") to elevate the array . Re­
member . a sett ing of " West" corresponds to
o degrees elevation. and "North" corre­
sponds to 90 degrees, or straight up. Since the
motor power leads are isolated from the rotor
motor by the switch, the rotor won 't move.
Press the switch. hold it in. and the motor
turns . After about 10 degrees of movement,
the contact sender in the rotor cl icks. pulsing
the control knob in the switch box, However ,
the motor can be Slopped in between clicks by
releasing the switch. thereby allowing very
accurate elevation settings . There is absolute­
ly no problem in "parking" the rotor in he­
tween steps-to return to a reference setting
simply hold down your push-button unti l the
clicker reaches the indicated position and
stops normally. Be careful about e levating
the array past the 90 degree point . Although
this is possible it is not a good idea. as the
transmission line and power divider may be­
come tangled if you elevate' 'over the top."

That about docs it fo r the Az-El construc­
tion. It 's t ime to operate!

G etting (In the Air
I assume that you know how to find and

track OSCAR satellites. as that discussion
is beyond the scope of this article. One of
the keys to successful Mode L operat ion is
an above average 435 downlink receive sta­
tion. If you can hear the Mode J L beacon
clearly at around 435.651 MHz , you're in
business . A mast-mounted 70 em preamp
works wonders, in case you're not a lready
using one. Tunc up to the Mode L passband
center. about 435.860, as that region sup­
ports a lot of Mode L activity . As the pass
proceeds, you should hear more and better
quality signals as the satell ite 's antenna points
closer to the Earth. Without fail you should
hear the characteristic sound of stations try­
ing 10 hear their own downlink at or very
close to passband center. The corresponding
uplink frequency is 1269 .496 MHz. Pos ition
your new Az-EI roughly on the satellite and
transmit. Tune very carefully, and if all is
well you will hear your downlink. Now ad­
just the elevation and azimuth wi th your
push-buttons and peak up-it's not crit ical.
I' ll be looking for you-New Hampshire is
sem i-rare on Mode L !

Fina lly , be aware that. unless you are run­
ning 100 Walts or better, the carly pan of the
Mode L window can be disappointing be­
cause the high gain satelli te antenna is pointed
away from Earth , I typically run about 120
Watts at the transmitter. which produces a
very nice signal after line losses . However .
as stated before. I heard my downlink on that
first evening running 30 Watts, and the fre ­
quency correlation between up and down link
had not been determined. It look about half an
hour ofcont inuous tuning to find it, but once I
located it. peaking up was a simple process . I
often run 50 Watts-and work more than a
few stations in the 10 Watt class!

Fast, Cheap, and Easy

The project described here can definite­
ly be completed in a weekend, fo r well un­
der S 100 (excluding loop yag is) if you
take the effort to find and mod ify a couple
of old rotors. The system can also be used
to tu rn a Mode 8 array. However. I wanted
a separate Mode L setup to minimize addi­
tional load on an already overloaded Mode
B/J Az-El. Hopefully the construction tips
provided will encourage you 10 get up on
Mode L. There is a lot of bandspacc up there
for experimenting, and the DX gets better
every day!

Finally, a caution unique to mic rowave
operation. AN Y amount of beamed energy
at 1269 MHz can and will damage your vision
if you allow your eyes to "get zapped. "
Don' t wander arou nd the front of a loop
yagi array unde r power, and don' t allow oth­
e rs to do it, especially when testing your
array on the ground . Several weeks ago I
painfully bu rned a finger when I foolishly
moved my hand in front of a coffee can feed
horn I was tuning up . The can was being
driven with FIVE WATTS, a seemingly tiny
amount of power by ham standards , BE
CAREFUL!

See you on Mode L ! III
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Home-Brew 435 MHz
Crossed Yagi

Build this high-gain antenna for under $20.

by Keith A. Berglund WB5ZDP and Doug S. Howard KG50A

so many people that I' ve talk ed to in the
A MSAT booth at the various local ham­

fests tell me: ''I'd like to get into satellites.
but I ca n' t affo rd the equipment!" I tell them
that amateur sate ll ite operation is like any
other facet of ham radio; you can go down to
you r favo rite radi o store . " whup" out you r
checkbook, and buy everything you need for
many kilobucks. OR , you can pick up used
gear for much less than new prices, AND ,
where possible. save even more by home­
brewing some of you r equipment . One essen­
tial piece o f satellite equipment that is within
most peoples ' ability to home-brew is the 435
MHz antenna.

Matertats
My personal experience has shown that

you can walk into a well-equipped hardware
store and , for twenty bucks, wal k out with
virtually all the materials that you need for a
fine 435 MHz circu larly -polarized crossed
yagi. Doug KG50A and I manufactured the
antenna described he re using materials that
are very common and easy to find .

We made the boom from a 10 foot piece of
~ inch copper plumbing pipe. just right for a
crossed yagi having IS elements in each
plane . For the elements, we used common \.i
inch fluxl ess b razing rod . Th is mate rial
comes in three-foot -long rod s and is sold by
the pound at any welding supply sto re . We
purchased three pou nds worth and had some

left ove r. We chose the copper pipe and the
brass brazing rod because they arc available ,
rigid , and ca n be soldered together easily .
The total cost of these materials came to just
under $17.00.

To co mplete the antenna , you will also
need two N-type panel mount connectors.
These N-type connectors have a good 500
impedance at 4 35 MHz . DO NOT use
PL·259/S0·239 type co nnecto rs at this
frequency .

T he Deslgn

A crossed yagi is nothing more than two
identical perpendicular yag is sharing a com­
mon boom . C ircular polarization is produced
when one o f the antennas is fed o ne quarter of
a cycle (90 degrees) late r than the other. You
ca n generate this 90 degree phase shift in one
of two common ways . First. if the two amen­
nas are constructed so that all s imi lar cle­
ments are mounted on the boom at the same
location , then feed the a nte nnas with a
phasing harness having one leg a quarter of a
wavelength long er than the other. This is
somet imes referred to as the " time delay "
method . The second method is to physically
co nst ruct one yagi a quarter wavelength in
space in front of the other o n the boom . If you
use th is method , feed both antennas in phase.
We selected the latte r method because it can
be easily constructed without sacrifici ng per­
formance .

We determined the element lengths and
locations by using a BASIC language com­
puter program written by David G . Hopkins
VK4ZF, based on research done by Gunter
Hock DL6WU (Ham Radio, May 1986). I
liked this program because it let me ta ilor the
antenna dimensions based on the materials
that I could easily obta in. It also gave me the
option of having the elements electrically
connected to or insu lated from the boom
(their lengths would be d ifferent) . I chose the
method o f having the elements electrically
connected because direct solderi ng made
construction easier .

The dimensions of all of the elements , and
their placement on the boom, can be found in
Table I . The two antennas are identical in
every way except that one whole antenna is
shifted 6-25/32 inches ( 17. 22 em) ahead of
the other. To help in construction, I will dif­
ferentiate between the two yagis by ca lling
one the "vertica l yagi" and the other the
•'horizontal yagi;" even if it isn' t quite tech­
nically correct.

Construction

The fir st order of business was to dril l all of
the necessary holes in the boom . We cleaned
the copper pipe with some stee l wool and then
marked the locations of the "vertical " anten­
na elements on the boom . If I were going to
make thousands of these antennas, I would
have made a permanent metal j ig. but, since
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Figure 1. Construction details for the Tzmatch, Figure 2. Construction details for the phasing harness.
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70 CM CROSSED-rAGI DESIGN DETAilS '

fJ B IE.'\T

11- 19/.U
1l ·112
11-7/16
11 -318
11·5/1(1
11-9/32
11-7132

VERnCAL yAG!

9-9132
15·25132
18·112
23·3/8
29·7IJ2

'"4)·19132
51-23/n
6()- 114
69·3116
78-9/16
88·5(16
98-15/32
108·15/16
11 9·1/2

DIRECTOR 1/ 7
lJ1 RECTOR. s
DIRECTOR 1/ 9
DIRECTOR. 10
DIRECTOR. 11
DIRECTOR If 12
DIR ECTORI/1 3

Table I.

HORt70'\TAI yAG!

2-112
9
11 ·23/32
16-19/32
12-1/ 16
29-7132
~6·25132

44-nlll>
53-15/32
62·13132
71-25132
8t ·]7132
91 -11 / 16
ICC· liS
112-23132

13-I9In
12-29/32
12·9132
12-5/32
12-1132
I I ·29/32
11 ·25/32
11 -11/16

EU ME....T u ....-GTUS II.....ClIES J

Results

We put the completed antenna into serv ice
at the QTH o f KG 50A about s ix months ago.
Though no offic ial gain measurements have
been made, the an tenna seems to work as
planned . In Mode " B", we make QSOs
through OSCAR-IO and OSCAR-J3 eas ily
with 10 to 40 Walts output , depend ing on the
satellite 's au itude . In Mode " J " , we ' ve made
many QSOs with the antenna mounted above
the HF antenna, wi th 75 feet of99 13 and the
preamp in the shack.

I hope that you try to home-brew at least
some of your satellite station. Antennas are a
good place to sta rt. You don't have to use the
exact materials or the exact me thods present­
ed here ; I'm sure that other methods will
work as well. Just be innovat ive and use the
materials that a re probably a ll around you.
Good luck and see you on OSCAR-13! DI

Final Prep

We suggest two more steps be fore in­
stalling the ante nna. First , it would be a good
idea to paint the antenna. Some knowledge­
able people have told us that, due to the crys­
tall ine grain st ructu re of brass , constant ex­
posure to the outdoor elements will make it
brittle . Paint ing the antenna will he lp prevent
this , and will make it look better.

Secondl y, it 's a good idea to somehow plug
the ends of the boom. If you don't , insects
such as was ps and spide rs will make the ir
homes there . We plugged the ends of our
boom with a glob of silicon "pookie. " This
seems to have done the trick !

REHl'ClUR
DRIVEN ELEMEJ\T
DIRECTOR It I
DIRECTOR 1t1
DIRECTOR It 3
DIRECTOR.4
DIRECTOR. 5
[llRECTOR. 6
DIRECTOR # 7
DIRECTOR Its
DIRECTOR 1t 9
DIRECTOR ' to
DIRECTOR If t l
DIRECTOR . 11
DIREClUR • 13

RFH1X'IDR
DRtVEN EI.EME....·T
DIRE(TOR. l
DIRECTO R . 1
DIRECTOR . 3
DIRECTOR . 4
DIREcroR It5
DIRECTOR .6

The Phasing Harness
If you are going to feed two son antennas

with one son coaxial cable , you' ll need a
phasing harness . This phas ing harness not
only splits the power between each antenna, it
a lso matches the impedances .

The phasing harness shown in Figure 2 will
feed both antennas in phase, the reby produc­
ing right-band circula r pola rization . Any odd
quarter wavelength of 750 cable will trans­
form 500 up to 1000 . T wo 1000 systems in
paralle l will equal son.For ease of const ruc­
tion, we used a ~ wavelength piece (taking
into account the velocity fac tor) of RG-II
cable on each side.

Connect the harne ss to both antennas and
tape o r tie-wrap it close 10 the boom. It would
be a good idea to recheck the SW R of the sys­
tem at th is point. It should st ill be quite low.

Tune-Up

Tuning up this antenna is really quite sim­
ple. Inse rt a Bird direct ional wattmeter , or an
SWR bridge ra ted for the frequency , in the
line as close to the antenna as possible . Tune
for the lowest reflected power by sliding the
sho rt ing bars in and out . Keep in mi nd that the
bars should be located equid istant from the
center of the boom . When you determine the
correct placement of the shorti ng bars , solder
them in place . You should easily obtain an
SWR of less than 1.2: Ion each antenna .

sembly procedure may
change.

We mounted the N­
type connector on a I - ~

by 2- 1f.r inch wide piece
of copper made from a
section of ¥a inch copper
re fr ige rato r pipe . We
used a hacksaw to cut a
1-~ inch ring of pipe,
then cut the ring lateral­
ly and opened it up to
form a rectangle . Next ,
we bent the rectangle in­
to an " L" shaped piece
and drill ed it to accom­
modate the Nctypc panel
mount connecto r. The
shorting clamps were
made from a ',4 inch
w ide piece of co pper
fashioned in the same
manner ; the match ing
rods were made from the
same ~ inch brass rod
as the eleme nts.

In orde r to achieve
r ight-hand circula r p0­

la r ization (the conven­
tio n on OSCAR-IO and
OSC A R· 13 ) , th e T ­
matches must be con­
st ructed so that the non­
d el a ye d s ide o f th e
vert ical ( forward) anten-
na points " up," and the non-delayed s ide o f
the horizontal (aft) antenna is clockwise from
it while looking forward along the reflector
end o f the boom.

T he Match

After all of the elements from each antenna
had been solde red in, it was time to hook up
the matching system . I have fou nd that the
T-match wo rks very well at this frequency
and is easy to tune . See Figure I fo r the
const ruction details of the T-match. We used
a Y:! wavelength piece of 0 . 14 1 semi-rigid
500 cable to const ruct the delay Iinelbalun ,
then soldered it d irectly through the bottom
two holes o f the N-type panel mount connec­
to r. Cut the length of the cable 10 10-~ inch­
es, wh ich is sho rte r than If.r wavelength in
space, due to the velocity factor o f the cable.
If you can' t find any 0 . 141 semi-rigid, you
may try a piece of RG-58, although the as-
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we we re const ruct ing j ust one antenna , we
made do with the mat erials at hand. The
dri lling " jig" that we used consisted of a JO
foot piece of relat ively straight two-by-four .
We placed the copper boom on the j ig, which
slid next to a guide fence clamped to the metal
platform of the drill press. This fence kept the
j ig in the same position so tha t all the holes
could be dri lled st raight through the cente r o f
the boom .

First , we drill ed a ~ inch hole for the
re flec to r all the way through the boom and the
wood . Then , in o rder to hold the boom in
place to d rill the rest of the eleme nts , we
placed a ~ by 2· Y:! inch bolt through the
wood and through the boom . When all of the
ve rtical antenna e le me nt holes had been
d rilled, we re moved the the bolt and rotated
the boom 90 degrees. We then repeated this
process for all horizontal elements .

Next , it was t ime to take the brass brazing
rod and cut out two identical sets of IS cle­
me nts . We cut the eleme nts with a hacksaw
and then ground them 10 length. You should
try to keep the lengths of your elements 10

within 1/64 inch of the given dimensions . In
order 10 tell the diffe ren ce between clements ,
we placed a two inch piece of masking tape on
the end of each e lement and labeled it (0 I ,
02,03, etc .}.

At this point , we marked each element so
that it could be accurately cente red in the
boom for so ldering . Fi rst , we placed a penci l
mark in the exact cente r o f each element.
Then. we put another ma rk ~ inch on ei ther
s ide o f the center mark . When we placed the
element through the boom, these outer marks
were j ust vis ible.

We placed the boom on top of two saw­
horses while we soldered the elements. We
cleaned the boom with steel wool and applied
flux paste a round each hole and each eleme nt.
Then we solde red the e lements of the hori­
zontal antenna, three at a time , using an ordi­
nary butane torch for heat . After all of the
horizontal elements were secured , we rotated
the antenna 90 degrees so that the vert ical
clements would rest horizonta lly and could
be attached in the same ma nner. While sol­
dering , you may encounte r some problems
with previously soldered clements becoming
soft and the c lement fal ling out. This s ituat ion
can be helped by attaching a pair of vise-grips
10 the affec ted element to act as a clamp and
heats ink .



Improved SCT410B
Transmitter Assy.

SCT110 VHF Xmtr/Exciter Board
.10 Wts. Output. 100% Duty Cycle!
- Withstands High VSWR
eTrue FM for exc . audio quality
- Designed specificially for continuous rptr. service.
Very low in "white noise."

- Spurious - 75 dB. Harmonics -60 ca.
- With .0005% precision grade xtat
-BA-30 30 Wt. Amp board & Heat sink, 3 sec. L.P
filler & ret. pwr, sensor.

_BA7S75 Wt . unit also available

-u sec w/SCAP board to provide "Reverse Patch"
and Land-Line Control of Repeater

-tncluces land-line "answering" circu itry

SCAP Aulopalch Board
- Prcvioes all basic autopatch functions
- secure a Digit Access; 1Aux On-QII function, Audio
AGC; Built·in timers; etc. Beautiful AUdio!

- OJl inhibit bd. also available
-wntezcan for details and a data sheet

SCT110 Transmitter Assembly
-SCT110 mounted In shlft/ded housing
-s erne es used on SCR 1000 & 2000X
-Compreteiy assmbro. w/F.T. caps, S0239conn .
- 10, 30, or 75 Wt. unit.

scr 4108 UHF Transmitter Bd. or Assy.
- simuar to SCT110, 10 Wts. nom.
-InclUdes "on board " proportional Xtal
Osc./Oven ctrcustrv for very high stabllltyl

-BA-4040W. U HF AMP. BD, " HEAT SINK

RPCM Board

Lightning Arrester For Autopatch
-a as Discharge Tube shunts phone line surges to
ground

- Handles up to 40,000 Amps!
- r he Best dev ice available to protect Autopatch
equipment from lightning damage. $17.00 + S/H.

~I \

Ii ~
i-- ~, Plug-in.~ COding Card

ID250ACW 10
& Audio Mixer Board

etmprcved! Now Includes " audio mute"
circuit and " Emergency Power 10"
option.
_4 input AF Mixer & Local Mic . amp,
_PROM Memory- 250 bits/Channel.
- Up to 4 different ID Channels!
_Many other features. Factory programmed.

Power Supply Boards

CTC100 Rptr. COR Timer/Control Bd.
- Complel e solid state control for rptr. COR :'Hang"
Timer, "Time-Out" Timer, TX local & remote Shut­
dowfliReset, etc,

-Includes inputs & outputs for panel controls &
lamps.

- SCP 12 12 VOC@O.3AMAX.OUT.
- SCP512 12 VDC @ l A & 5VDC @ O,4Aout.

(l .lA total max out. )

- SCP51 2 A As above , but also w/ -12VDC@O.lA

•

.High performance, Super versatile design. To con­
trol any ON/OFF Function at a remolesite via DTMF
Radio Link.

- u ses new high quality Xtal Controlled Decoder IC,
w/high immunity to falsing

- o ecooes all 16 digits
-3 ON/OFF Functions per Main Card. Easily expend-
able to any no. of functions w/Expansion Cards.

-ccoes quickly field programmable via plug-in Cod­
ing Cards. Many unique 3-<ligitcodes available. Not
basically l-<l igit as with competitive units.

- t.arcnec or pulsed outputs.
«Transistor Switch outputs can directly trigger solid
state circuitry Of relays, etc. for any type 01control
function,

- t cw Power Consumption CMOS Technology.
5VOC Input. Gold-plated connectors.

TTC300 TOUCH TONE CONTROLLER

SCP30 HEAVY DUTY 30 AMP
RACK MT. POWER SUPPLY

· 13 .8 VDC out. 11 5/230 in, 50/60 H z .
- 30A@ 70% duty, 25A@ 100% dut'l.
- Massive 30 lb. T ra nsfo rm e r & H eat Sinks.

Spectrum Repeater/Link
High Performance Boards &SUb-Assemblies
These are professional " Commerc ial Grade" Units-Designed for
Extreme Environments ( -30 to 60° C.) All Equipment Assembled & Tested .

For10M, 2M, 220 MHz, &440 MHz

~~

New FL-4 UHF
Helical Resonators
Installed in Receiver
or FL-4H Praselector Unit

COMPLETE SHIELDED RCVR, ASSY.
VHF & UHF Receiver Boards
SCR200A·VHF SCR450A·UHF
• Totafly Advanced Deslgnl
- 8 Pole Front End Fllr. + wide dynamic range­
Reduces Overload, Spurious Rasp. & tntarmoc.

- Sens. O.251.lV/12dB SINAO typo
· Sel. -6dB @ ± 6.5 KHz. -l3OdB@ ± 30KHz. (8 Pole
Crystal + 4 Pole Ceramic Fltrs.

· 'S Meier'. Discriminator & Deviation Mtr. Outputs!
- s xc. audio quality! Fast squetcht 1'0'10,0005% Crys­
tal. ("Super Sharp " IFFltr. also avail.)

• New/ 3DKHz B. W. IFFilter
tor High Spud Packet.

FL-4H

Call or Write for
Data Sheets

Receiver Front-End Preselectors

Complete Receiver Assemblies
· Acvr. Board mounted in sh ielded housing.
-Completely assembled & tested, w/F.T. caps,
S0239 conn.

-As used in the SCR 1000. Ready to drop into your
system!

- UHF Rcvr. Assy. Now Available w/Super Sharp FL­
4 Helical Resonators. GreaUy reduces 1M & " out of
band " interference!

·FL.fi: 6HI a Resonators with Lc-Nctse Transistor
Am p (2M or 220 MHz)

- FL.-4H; 4Hi a Helical Resonators & Lo-Noise Tr.
Amp. in shielded housing . (420-410 MHz)

-Provides tremendous rejection of -eut-et­
band " signa ls w/out the usuallossl Can often be
used instead 01 large expensive cavity filters .

· Extremely helpful at sites with many nearby trans­
mitters to " filter-out" these out-ct-banc signals.

"When You Buy, Say 73 " CIRCLE 51 ON READER SERVICE CARD
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Number9 on your FHdbaek u rcl

AANother Turnstile Antenna
Enhanced turnstile design for hamsat operation.

by Henry Falkner ZLl AAN

You need two assemblies in order
to avoid a sharp null. These two
assemblies are joi ned by another
If-section lA-wavelength high . On
this If -section the coax-fecdline is
joined, ce nter to one leg , braid to
the other. See Figure 2. For 2 me­
ters. the feedpoint is very close to
fou r inches below the top of the
"'-wave U-section . This feed ing
method acts as a balun as well as an
impedance match .

I have built three prototypes, one
with *·inch aluminum tubing. par­
ticle board , and a PVC pipe mast
section. The other two are made
from "'-inch brass tubing. which

'"---.LLJ

1

_ ).1 16 ~o

, I
~/4

""L
REF LE CTOR

Figure 2. The turnstile has four ~ -wa ve elements at right angles.
With two assemblies. you avoid a sha rp null. These two assemblies
arejoined by another Uvsection (4- wa velenglh high. On this Ussec­
tion the coax-feedline is joined . center toone leg . braid 10 the other.
For 2 meters , the f eedpoint is \'t.,y close to f our inches below the top
of the ~-wal'e Ussection . This feeding method acts as a balun as
well as an impedance match.

Well-Tested DesiRn

My turnst ile has four
If.! -wave e lements at
right angles. Each two
are joined by a O-sec­
tio n ',,- w a ve le ngt h
high , so you have two
assemblies with a "'­
...... ave phasing section,
as shown in Figure I .

ate vertically, so the ir
s ignal is vert ically po­
larized . The turnst ile
looks at horizo nt all y
polari z e d s ig na ls.
Satelli tes put out circu­
larly polarized signals.
It tu rns out that for
most of a pass, a hori­
zontally polarized an ­
tenna will give you
more signal above the
noise than a vertically
polarized antenna .

The traditional turn­
st ile cons ists of two
c rossed dipoles con­
ne cted b y 'Ai - wa ve
phasing line . It needs a
matching stub between
antenna and feed line .
The design is no! con­
sidered easily matched
for transmission .

Photo A. My turnstile was derived from two collinears placed
bock -to-bock, using l4-wa~'e phasing sections. The antenna has
sur...ived Cyclone Bola and three weeks ofunseasonal summer rain.

Figure 1. The basic array.
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Horizontally Polarized Turnstile

There is one type of antenna that looks at
the piece of sky you r vertical antennas miss .
This is the turnstile . It also happens that most
unwanted signal sources (e.g. . mobiles) radi-

Findin!: the Right Signal

The sate ll ite enthus iast has to
pick out one signal sou rce in the
sky . pushing out as Iinle as 200
mW . This is like trying to find one
piece of grit on a football that is covered with
grit. You have to be able to recognize which
piece of grit is the one you 're after.

On VHF , your unwan ted pieces of gri t are
ign ition noise and strong, out -of-ba nd utility
stations, some of the m mobile . They con­
tribute to the no ise on your wanted frequency
because today' s transceivers have untu ned
front ends. The first mixer has to block them
as well as it possibly can.

So you write a check for the latest beam and
rotator. Thcn you find that low-orbit saret­
lites pass over from horizon 10 horizon in 10
to 20 m inutes. and tracking the bird by manu­
alcontrol becomes hit and miss . Yes. you can
use you r computer to do that job for you, but
you have to write out another check for the
interface that talks to your rotator .

J -poles and Slim Iims have
doug hnut -shaped rad iat in g

patterns arou nd them. Mounted
vertically , they allow ear ly signal
acqu isition when a satellite rises
over the horizo n. But on overhead
passes, a couple of nulls spoil data
acquisition. A Slim Jim is j ust an
end-fed folded dipole , and there­
fore has nodBd gai n.

It used 10 take me all week to get
a bulletin off OSCAR II with a low
faul t rare. i.e .• 5(X) or less misread
characters for every 10K bytes of
data .
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• 1_100 WOIdlm,nule code~
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• Cover. 100 "'Hz 10 199_999 MHz in 1 kHz s teps ...an
Inumbw'-I d i. 1 • Accu rK y . t - 1 ~" per 10 mil·
11on . 1 .ll lfloQuencies · Inl..... FM ..:l ju.t.ble from
o to 100 kHz . l • 1 kHZ r.le • EKIern.l1 FM itlpul K ·
cepls tones or 'll)i<;e . Spurs ertd noise . llNst60dB
below e.oorrlflr 0 Ou tpul ..:lju.teble from~ mV .1
50 Ohms. Opere les on 12 Vdc • .,., Am p . Avai~ble

for Immediele delilffl<Y • $429 95 deli_ed • Add-on
.ccessories ev. il. ble 10 e , lend treq range. add infl·
nile rllsolullon. AM , alld. precision 120 d B allenUll'
to r. Call or wrile for del. ii• • PIlone In yo ur o rd e r a .
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IF YOU BUY, SELL OR COLLECT

OLD RADIOS, YOU NEED...

ANTIQUE RADIO CLASSIFIED
Antique Radio's Largesl-Circulation

Monthly Magazine
Articles · creeernecs- Ads fo r Parts & Services

Also: Early TV, H am Equip., Books,
Te le graph , 40 's & 50 '. RadiOS & more...

Free ~word ad each month. Don'r miss ou r!
Free Sample . 6-Uonth Trial· $11 .

1·Year: $19 ($28 by 1St Class). Foreign · Write.

A.R.C., P.O. Box 2·E4, Carlisle, MA 01741
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Photo B. 1Jr~ collinear sfiTi01lS a" mad~ from
sing/~ J~nKlhs of 14-indl bran tumnK. 1Jr~ CO(U­

ft't'dlin~ comes up thrlJUKh the PVC mLlSt. It is
nwtcht'd to Ih t' turns/ill' by a ~-WUH' section join­
ing Ihe two coilinrars. "The roof is the reflector.

you can bend in a vice arou nd a piece of pipe .
The photographs show the PVC supports on
the * . wave1ength high mast section, and
how the antenna is placed on the metal roof.
which ac ts as a reflector. These three proto­
types showed that the width of the If-sections
is not critical. Pe rformance is consiste nt
among all prototypes.

" J ust Take a Collinear and Rend .. . ..

Over the last twel ve months I have found
that these turnstiles can receive decodable
signals from less than 170 degrees longitude
to more than 200 degrees longitude . Auck­
land in New Zealand (my QTHl is at 185
degrees longitude East. The fault rate over
10K bytes averages 100. Each week I've been
able to save 5K bulletins with less than 50
errors . Frequently , the errors are as few
as ten .

On overhead passes of RS-I3 , my down­
link is as strong as a Christchurch station 's
using a IO-element beam . Over the whole
pass, the worst reports have been 5 by 5. Mir
was a doddle . All my six replies were ac­
knowledged , some of them transmitted at 5
Watts instead of30 Watts .

This design does nor distinguish be tween
right-hand and left-hand polarization . You
mig ht be able to use it as the basic element of a
crossed yagi , the only drawback being the
resulting dimensions at 2 meters .

Why didn' t anyone think of th is method
before? Just take a collinear and bend the ete­
mcnts to 90 degrees between each other.
Then replace the lh-wave phasing line with a
lA-wave phasi ng line , and place two of these
adapted collinea rs back-to-beck . Finally ,
join them with a lh· wave phasing line which
matches into your coax, and you a re in
business .

Thanks to Irvin Spackman Z L I MO for
appraisal and suggestions. m
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73 Review by Ed Clegg W3LOY

Number lOon your FeedbKk card

TS·790A
Preview ofKenwood's latest OSCAR rig.
Kenwood USA Corp.,
PO Box 22745
Long Beach , CA 90801·5745
(213)639-4200
Price Class: $2000

T his entry into the goodies available to the
increasing number of OSCAR 13 opera­

tors has stirred up a 101 of enthusiasm and
anticipat ion. Although I had read all 01 Ken­
wood 's magazine advertisements and press
releases, I had yet 10 see a unit, much less
enjoy the opportunity to operate one from my
own shac k.

I am fortunate in having available an exten­
sive complement of laboratory-grade instru­
mentation as a result of an earlier venture in
manufacturing ham UHF and VHF equip­
ment . Consequently,l always feel certain that
the gear in my ham shack is at the peak of
performance . I spend much more lime tweak­
ing and updating than I do operating. Now, I
was about to have a chance to see how close a
box manufactured many thousands 01 miles
across the sea could come to approaching the
performance of the satel lite equipment that I
treat with such tender loving care. There was
no question in my mind that a single, multi­
band transceiver had to be inferior 10 the in­
stallat ion 01 receivers , converters, transvert­
ers, preamps, linear amps , power supplies ,
etc.. that constitutes my OSCAR station .

As I unpack ed the neat and compact
transceiver, I became even more convinced
that it would have to run a poor second in
performance 10 my accumulation of satell ite
hardware. Anything that could be packed this
compactly must have lots of design compro­
mises and performance tradeoffs!

I don 't thmk I'm unique when it comes to
getting a new " toy" : I want to make it play at
once. I can always read the Instruction Manual
later, when the band is dead . Sometimes I
want 10 skim through the manual briefly to
orient myself, but the main objective is to con­
nect the power supply and the antenna and
" make like a radio ham."

With this radio you cannot follow this rou­
tine! You'll have to STUDY the Manual to op­
erate the features of this radio . The 790A is
really three transceivers, each with three op­
erating modes.

After several hours 01 reviewing the instruc­
tion manual, I later telt qualified to do more
than work 146.52 simplex, but I was still hazy
about using some of the more complex fea­
tures.

General Operating Features

It 's very diNicult to describe all 01 the many
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operating features of t hi s rem ark abl e
transceiver. Only a "hands-on" examination
will let you appreciate the intricacies of the
design .

First of all, the front panel's 43 switches and
rotary controls are intimidating enough even
before you realize that a majority 01 them
serve different functions, depending upon the
chosen position ot some of the others. Unfor­
tun ately, even after intensive study of the
manual , some of the interdependence of
these controls is not apparent.

From the operator's viewpoint, the 790A
consists of three multimode transceivers. At
any given instant you can listen on two differ­
ent bands with independent selection of
mode, tuning, squelch threshold, volume, etc.
One of these two is designated as the " MAIN"
receiver, while the other serves as the " SUB"
receiver. A single panel switch lets you re­
verse the two. The principal operating differ­
ence is that the MAIN unit also functions as
the transmitter. The SUB Receiver will contin­
ue to serve its selected functions regardless of
the current mode 01 the MAIN unit. The fre­
quency of either unit can be tuned withou t
affecting the other. The only limitation is lhat
the MAIN and the SUB may not be on the
same eerc.

The selected status ot the MAIN and the
SUB sect ions can be exchanged at any in­
stant by means of the MAIN/sua function key.
Each section has an A and B VFO, selectable
at will . Eilher active section can be switched to
operate from anyone of 59 programmed
memory frequencies; all attributes of mode,
offset. CTCSS, etc.. are retained in memory.
Flexibil ity of frequency, mode, offset, tone,
squelch, audio volume, etc ., is virtually unlim­
ited. I don't have the time or the space here to
include all of the many more Ihings that you
can do with this unit!

Satellite Operation

AlthOugh the T8-790A can fully service the
operating needs of any VHFIUHFfmicrowave
enthusiast , it will probably appeal principally
to the ham who operates (or plans to operate)
using the OSCAR, UoSAT, JAMSAT and AS
Satellites.

Unfortunately, the unit I received to re­
view did not have the optional 1200 MHz
module, UT-10. So, I was unable to put it
through its paces on OSCAR 13, Mode l.

I was, however, able 10 do all of the other
exciting thi ngs provided by both OSCAR 10
and OSCAR 13 on Modes Band J l. In addi­
tion, I had two asOs with Alexander U4MIR,
on the Russian MIR space platform. All this in
just a lew days!

Automatic Down Link Frequency Finder

One of the problems that I have had with my
present equipment has been the need to set
my separate receiver and transmitter to the
appropriate uplink and downlink frequencies,
corrected for Doppler and the round trip time
delay. The T8-790A neatly solves this byal­
lOwing you 10 program into memory the appro­
priate numerical value representing the sum
of the uplink and downlink frequencies, a con­
stant for each ot the satelli tes. You can store
and retrieve this number for as many as ten
different transponders, then just tune the SUB
receiver to the desired frequency and push
the SAT key. This will autcmetcauy move the
MAIN unit to the appropriate transmit frequen­
cy. Alternatively, you can set the MAIN section
to tne desired transmit frequency first, and
then push the SAT key. The SUB receiver will
automatically move to the appropriate down
link frequency. I am certainly going to miss
this capabil ity when I have to rel inquiSh the
790A and am forced to do it the hard way
again .

I found only one area where the trans­
ceiver needed help . On both 2 meter and 70
centimeter operation, the input signal re­
quired to activate the S Meter was far in ex­
cess of the level of signa ls received from exist­
ing Phase III satellites. This is not necessarily
a bad thing because, except for installations
with very short teeounes to the antenna sys­
tem, you'll want to install a preamp at or near
the antenna .

In my specific installation, the GaAsFET
preamplif iers determine the system noise
floor. With these in line, the T5-790A 5 Meter
is indeed quite comfortably scaled. Incidental­
ly , the MAIN section has a conventional
analog meter for signal strength display, while
the SUB section boasts a very fine resolution
LCD display for signal strength . I was pleas­
antly surprised to measure the actual noise­
floor of the receiver on both 2 meters and 70
cm at about 0 .019 tv (for 3dB S +NfN). Adding
my GaAsFET preamp improved th is by about
2dBto0.Q15tv.



MANUFACTURER'S SPEC S

'M

'M

cw

70cmBaod

23cm8and

Receiver
NOTE: The TS-790A actually has two receivers tor each at the thr~ bands; a

" MAIN" and a "SU8" rece iver. At any given time il is possible to operate the umr with
two independently ccntroueo rece,ving systems active, The on ly restnctlon is that the
two receivers must be on separate bands,

$ensiliv ity: SSBlCW

Selectivity: SSB

$S8ICW-$ingle Conversion
FM-Oouble Conversion
$S8/CW-Oouble Conversion
FM_ Triple Conversion
SSB/CW- Triple Convers ion
FM-Quadruple ccnversee
Less than .16 N @ 10dS
S + N 10 N all bands.
Less thao 0.22 N at tz d8
SINAD on all bands.
2.1 kHz at -6dB
4.8kHzat - SO dB
500 Hz at -s oa
2 kHzal-SOdB
12 kHzal-6d8
24 kHzal -60d8
15 Watts across SO load
at 10% THO

(There is also a T$·790E model wilh somewhat ditterent scecmcenoos. priocipally
more restricted nequercv coveraqe.]

AudioOutpul:

144t0148 MHZ
430 10450MHz
124010 1300 MHz
138VOC
2.5 A Receive (no signal)
8 to 12 Ampson Transmil
depending on frequency and mode.
13·15132" x 5·9132 - x 14·17132­
(342x134 x369mm)
202 pounds (9.2 kg)
Less than 3 PPM (excepl on FM)
- 10 to + SO deg rees C.
+ 14 10 + 122 degreesF.

35 Walls LSBlUS8
45 Watts CWIFM
30 Walls LSBlUS8
40 Watts CWIFM
10 Watts all modes
Less tha n -60d8
Less than - 50 dB

More than 40 d8
(1500 Hz reference)
Down more than 40 dB
+/ -5 kHz
400 to 2600 Hz at -6dB
6000

2 MeIer Band

70cm Band

General
Frequency Ranges'

Dimensions (WxHxD);

Waigh!:
Freq . Slability:
Operating Tamp:

23cm Band
Spurious Radiation : 2 MetersJ70 cm

23cm
Carrier Suppression:

Transmitter
Outpul Power:

Power Requirement:

Unwanted Sideband
Maximum FM deviahan:
sse Freq Response:
Microphorle Impedance:

Power output on both bands was in excess
of that specified by Kenwood. I was initially
surprised at the specified higher output rat­
ings for the FM modes vs. the SSB modes.
Presumably this is a function of linear range
vs . saturation operation for FM. The uni t em­
ploys multi-stage " bricks" for all the RF Pow­
er stages on both 70 cm and 2 meters , and as
the driver stage on 1200 MHz. A discrete bipo­
tar transistor serves as the 1200 MHz PA.

Summary

Early in this article I expressed my doubts

regarding the ability of a package as compact
and attractive as the TS-790A 10 have the ca­
pability to compare favorably with a multi­
component dedicated sate lli te assembly of
equipment. I can now say that my doubts were
unfounded. Other than the definite desirability
to add external low noise preamps. this unit
matches my equipment across the board . And
the XYl might let me bring a package this
attractive up from the basement " studio"!

I have only one major concern about opera­
tion with transceiver-type multi band equip.
ment. You must be very , very careful to never

activate the transmit function on the band
where you have you r rece iving preampli­
fier, or goodbye, GaAsFET. Once you're com­
fortably fami liar with the MAIN and SUB sec­
tions of this unit, this situation shouldn't be too
high a probabili ty. But, I nearly did it twice.
Fortunately the MAIN was in the SSB mode
with the microphone gain all the way down.
Whew!

I have neglected to say as much about the
FM operation and the many scanning features
as the radio deserves. l ook for a full report on
this unit in a future issue of 73 . fJJ

1.8 to 30 MHz

$175.00
9-l I!'PlNG &. f1MI()tlNG

A[X) $400

3.5 to 30 MHz

$184.50
SHIPPING & KANOI.I'IG

ADO $400

Ql;Q4,tv Commun!CCItoon PrOOucl. Si""'" 1932
At y<:Nf O;';l nOOlors. Write Of COl1
10 ConoI Street. Bri.IO\. PA 19001 ~
(215) 788·5581 I.......

AU OIJQ PROOlCTS MADf IN USA.

BARKER & WILLIAMSON

CONTINUOUS COVERAGE ANTENNAS
FOR COMMERCIAL 8< AMATEUR SERVICE

Model AC 3.5-30
• SWR less than 2:1 from 3.5 10 30 MHz
• Comp lele ossemb led. Bclun lerminaled w ith

stc noorc 50-239 coonectce
• Power cop:lbility 1 f<W. 2 f<WPEPICAS. Higher

power model is ovcnotse on special order,
• Designed tor 50 ohm feedline
• Weather proof balun and bolancing netwod<

uS. 1'\:>""'1 No 4,511 ,1l96

Model AC 1.8-30
• SWR M0l<2:1 . 1.4:1 overagetrom 1,8to so MHz
• Can be insta lW in approximately 80 fl. space
• Ideal lor commerc ial services lor mult i tre­

ccercv operat ion wlthoul the reec for
a ntenna tuners or odditklnol antennas

• Handles 1 f'NiI. 2~ PEP lCAS
• Higher pewee recoee available on

scecororder, Contact your
dealer or faclory

1~·;==;::.:o~n~1y 90 feel lon9 : I

,, _,",.~l-~~,_r y IL' --I~
,..;.;

-Create, randomly generated sample teM, and
analy1'" r.'ullS showing a...a, for additional
'tudy.

CIRCLE 145 ON READER SERVICE CARD

'Indude, full screen graphics and explanations on
appropriale que'lion.' and apop up calcu lator,

·Comains emire que'lion pool ror each li cen se dass,

rOj:ram Features:
'Rum on IE M Pe"onal Compule" and compatib le,
with minimum 256K RAM and graphic< capabil il)' .

·Will print random wrilten lem and am we"
" 'ilh Epson/lB M compatible printe...

· Logsmultiple sludy se"ion, and allow.' re,uming
at a later time. returns to review missed questions
if <!esifOd,

QSO Software
20RPartridge Way

Kennell Square. PA 19348
215-347-21 09

C.JI Of "'fit< toorder

CIRCLE 5 3 ON READER SERVICE CARD
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Mode S Receive Techniques
Here's how to get on hamsat's newest active mode.

by John W. Molnar WA3ETD

M ost satellite operato rs are fam iliar
with the systems required 10 access

OSCAR- !3 's Mode B and Mode L. Howev­
er, OSCAR-1 3 offe rs yet anot her challenge­
Mode S-which requires the user to receive
an S-band microwave downlink signal at
2400.325 MHz.

The Experimenter's Mode
Fo r no w, the only Mode S transponder can

suppo rt a couple of s imultaneous QSOs .
Righi now , simultaneous QSOs arc infre­
quent , but the trend in amateur satell ites is
toward our higher microwave frequencies
that can support high speed digital communi­
cations as we ll as all the conve ntional modes.

This article describes several receive-only
systems that will allow the experime nte r to
copy the Mode S downlink and beacon . (Th e
Mode S uplin k is in the 70 cm band. ) If you
already own a 2304 MHz transverte r , you are
well on your way to receiving the Mode S
beacon . I will describe the minor mod ifica­
lions which allow the LMW 2304 and SS B
Systems tran svetters to receive o n 2400
MHz. I will a lso discuss the required low
noise preamplifier, and the antenna systems.

LM\\' Transverter 1\100

In my initial attempt to copy the Mode S
beacon, I used an LMW 2304 transvertcr
with IF output at 144 MHz. This medium­
priced transverter is marketed by Down East
Micro wa ve , Box 23/0, RR t . Troy ME
04987. (207) 948-3741. Th e local oscillator
uses a 93- 95 MHz overtone crystal , mu lti­
plied twelve times . Th e resulting s ignal is
directly used in the LMW 1296 rransvcrter,
and is doubled 10 the 2160 MHz range in the
2304 MHz un it.

You can conve rt the LMW to 2400 MHz
for Mode S by replacing the Local Oscillato r
(LO) crystal, ret uni ng the LO, then retun ing
the receive mixer. Th e only diffic ult part of
the conve rsion is re tuning the filters on the
LMW Universal LO board . They arc very
sharp. Some method of determining RF out­
put at 11 28 M Hz is necessary , such as a diode
RF probe and sensitive voltmeter.

Obtain a 94.00 MHz fifth overtone series
crystal from your favo rite quartz outlet. Re­
place the exist ing cry stal with the new one on
the UVLO board . Disconnec t both LO output
cables from the poi nts marked ' ' X" and "Y'
on the board. The LO should tunc up with no
problems at 94 .00 MHz.

I fou nd that the fastest way 10 accomplish
the tunc-up was to listen for the progressively
higher ha rmonics on a VH F receiver (or
scanne r). Observe the output at point "Y" on
the board . and peak it wit h VC9. Although
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output poi nt " Y" origina lly provided LO for
the transmit mixer, I used it to drive the
receive mixer, as the addi tional output allows
some margin for error when peaking the fil­
le rs , VC5-VC7 . Note that the tune-up proce­
du re offe red in the LMW manual will also
work, since the new crystal is wit hin the
operational range of the UVLO board .

Once the LO is tuned up , it is a simple
matte r to peak up the receive mixer. The only
critical adj ustme nt is VC5 on th e mi xer
board . A signal source is required to peak up
the mixer. Most signal generators provide
output at 150 MH z, and the 16th harmonic of
150 MHz is 2400 MHz. Again, I found that
the only adj ustme nt required on the mixer is
VC 5 . Adj ust ing the preceding amplifie r sec­
tions had no real effect because the stages are
very broad. Once the followin g step has been
completed the LMW transvertcr is ready for
Mode S .

55B Transverter Mod

Another t ran sverter suitable for 2400 MHz
wo rk is the SSB Electronics unit available
from Transveners Unlimited, Box 178, New
Boston NH 03 070. The requi red compo nents
are the SLO-I3 , the local oscillator, and the
SRM- 13 receive mi xer. These modules arc
provided with BNC connectors for system
inte rconnections.

The SSB compone nts are a snap to con­
vert. You only need to swap crystals! Replace
the exist ing rock with the 94 .00 MHz crystal
specified for the LMW un it. The SSB LO
uses the same multiplication scheme: crysta l
frequ ency x 24 plu s 144 MHz IF = receive
frequency . The filters in the SSB un it arc
obviously not as sharp as those in the LMW ,
as no adjustments were required 10 copy the
2400 MHz test s ignal.

Low Noise Preamplifier

Both receive mi xers described above have
internal low noise preamplifiers with noise
figu res in the 1.5-2 .0 dB range. Conside ring
the received signal levcls and feedline losses
at 2400 MHz, you need a high quality exter­
nal preamp for this application .

Last fall , Al Ward WB5LUA presented a
paper on state-of-the-art low noise preampli­
fie rs at the Microwave Upd ate 1988 conven­
t ion. I acquired one of his S-ba nd preamp
kits , which uses an ATF 10135 de vice, and
has a noise figure of around 0.6dB. Al offers
his PC board and device through the mail , and
it is a natural for Mode S (or 2304 weak signal
work) downlink. In fact , it ' s necessary.
Write him at AL Ward WB5LUA , Rt. 9 Box
132, McKinney , TX 750{f}. You can bu ild the
preamp in an hour . It doesn't need a tune-up .

Antenna System

You need an antenna system with gain of25
dBi or better to copy Mode S. I used a fou r­
foot parabolic dish origin ally used by Public
Service for po int-to-point communications.
Th is dish has a focallength-to-diameter ratio
(flO) of 0 .375, which puts it at the outer limit
of being easy to feed with ci rcular feedhorn . I
constructed a custom coffee-can feed using
copper roof flashing , althoug h I believe an
ac tual one- pound coffee can would wo rk at
2400 MHz.

About the circula r waveguide feedhorn for
2400 MHz: The horn is 5 .125" long and
3. 25" in d iameter. There is a I " probe made
of # 12 bare copper wire solde red at the center
conductor of a Type " N" panel connector.
The connector is then soldered to the feed­
horn. The cente r conductor and probe arc
exact ly 2 .9" above the dosed end ofthe feed .

For specific detai ls on microwave feed­
horns , refer to the ARRL Handbook and the
RSGB VHF/UHF Manual. Any dish four feet
or more in diameter should wo rk as long as
you are able to po int it at the sate llite at
apogee . You could also use yagi antennas,
but you would have 10stack several of them to
obtain the necessary gain. Four Down East
M icrowave 45-c1ement loop yag is, stacked,
wo uld possibly work, and have much less
wind loading than a dish . As far as the nu m­
bers go , the four-foot dish at 2400 MHz has
26 dBi of gain. assuming 50% feed efficien­
cy . Four 45-c1emem loop yagis exhibit about
25 dB i when stac ked.

Putting It all Together

The preampl ifie r should be connected as
dose to the feedhom as possible. I connected
the WB5LUA pream p to my ho rn with 6" of
0 .141 " semi-rigid ha rdline, and used a 24 "
piece of 991 3 10 connect the preamp to the
LMW transvertcr sitt ing below the dish. The
LMW has enough gain at 144 MHz to drive a
10-foot piece of99 13 running into my base­
ment shack . A motorcycle battery provided
power 10 the LMW . I was ab le 10 copy the
Mode S beacon du ring initial tests with this
system. Signals were 4 to 6 dB above the noise .

Hopefully , thi s information wi ll tempt you
to try Mode S. If you arc already on 2304
MH z, you could have a usable station for the
cost of a crystal and a preamp whic h will
serve you we ll du ring the next UHF contest.
Consult the normal AMSAT inform ation
o utlets fo r M ode S sched uling , as the
transponder is not ac tivated on a regular
schedule. Fo r more inform ation on Mode S,
you can also contact Bill McCaa K0RZ, Box
32/ 4, Bou lder eD.&]
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HAM HELP

We are happy to provide Ham
Help listings free on a space
available basis. To make our
job easier, and to ensure that
your listing is correct, please
type or print your request
clearly, double spaced, on a
full (8 1,1) '" x 11 "') sheet of pa­
per. Use upper- and lower­
case tenets. and print num­
b ers ca re fu lly-a 1, for
example, can be misread as
the totters , or l, or even the
number 7. Thank you for your
cooperation.

Wanted : Used shortwave
re ceivers -Japan Radio
NRD-515, ICOM R-71A, Ken­
wood R-5000 or Yaesu FRG­
8800, etc. Please send infor­
mation on price and condi tion.
Thank you.

Your Bulletin Board

Needed: A schematic andl
o r manual for the SW A N
350B. I will gladly pay all costs
i n reprodu cing /mailing .
Thanks.

Gene A. HiII/ZS6ATG
(NSJRC)

Pretoria/Dept. of State
Washington DC 20520-9300

Wanted: Source for new or
used Touchtone" pad and
front panel for Heath VF-2031
Handi-Talkie. Heath has d is­
continued. Thanks very much.

Bob Workman WA4ZZN
PO Box 942

Atlantic Beach NC 28512

Desperate ly seeking rea­
sonably priced schematic for
grid dip in pints or quartz. Any
info apprec iated. Tnx .

MacPHINEY
Yellow Brick Rd. W.

SE Central Vassalboro NH

I need a manuallschematic

for a Yaesu FTdx 560 trans­
ceiver. Will pay for any costs.

Martin Roe WB'JNV
4903 Riverside Tra il

Berrien Springs MI 49103

I need a AnY program for
the Commodore 64 to use with
my home-built AnY demodu­
lator. I need a program I can
type in.

Randall Reese
45 House, Apt. 504

8/1 Sukhumvlt 45
Prakanong

Bangkok Thailand

Wanted : Instruction manual
(tube element setti ngs) for
Lafayette Tube Tester Model
TE-55. Will pay photocopy
and postage. Please help!

Jock Fisher VK1lF
POBox 94

lyons. Canberra
A .C.T. 2606 AUSTRALIA

Please help, need diagram
or book and DB Meter for N T
461546 (ABA-7), Serial no.
1820.

E.J. Ainsworth K50PO
Star Route Box 120
Braxton MS 39044

Need for Hentcrattere HT-37
transmitter : control-socket
plug 86-PM 11 Amphenol (has
11 pins), and microphone plug
75-MC1 F Amphenol (has one
center contact and screws
on). I would appreciate any
help . Please write with price .

Rick Bledsoe
HCR 1 Box 4004

Shell Knob MO 65747

Old manual needed l I just
picked up a Hafflcratters SA­
150 rig, and need to get a copy
of the operator's manual and
schematics. I will glad ly pay
any reasonable co s ts in­
curred. Thanks very much!

J im Ball KA1TGA
19 Granite Street #6

Peterborough NH 03458

GLB NETLINK 220
HIGH-SPEED DATA TRANSCEIVER

(il6 [lee,,,,,,,,,, '. p1eoooo '" .""'0<>'<.' "" dogol..•.., dog••'-""' ''''' ' ad<O...... """00 '" ,.......... , ,,._ ....... '" onte<_ ."l....... pac. ... _

.."""'• •_ ~.,.... ..,_' use .._e......"_.-.,..,.. , 1On\I 'et"'_w:e
Compol_ ny 039'01 ""..... ' .... , ..........., I....,...., '"~ .... 'K to " ....""', .. _' ' ,: "__to; ._,,__.... ,,......,.. A o39'.. ~AfC.ac• •" .....- ..,,~'o ,.....-__"'_ .._ ..... _
Ct¥t'OI.-...O"Cl__•._,_ ••, .~"" ..... J-.

- - '''' '-e-- ...... _.._.__.._._---_...
- <"'Q• •' - "'-' - "' -

Mini a..".. .. .._<!!l ._: !'11 ~1~~~Cat TSDQ " .~ _-II auA II!.-€
Allows H.T. to te.n 100 8120 V & audiO in; Field Pro-
Channel. & programs gram SO.OOO Codes; Mom. &

H.T. lor field use l Diglt. r NSN ~tdllng; OPOTAela~:W~ng
Meier; comment tlelas; .uto d.gl1reset: LED ford.gl1valid&
resume " deJUkSean Lock- latch; ~ 24 Pin connector ..
outs ' Loads 1 In 15 see. QUAD option adds: lour 2 1J.iEi\
~. cables. & CSisll ~. relays : 5 digit master Ir
included lor C64 or IBM onto" oonlJOl lor each r

llogotol _ ...., s ""
.... ' .....-, K

$Quoot".-_ , ...

~--.. - /i(l ..", _ •
_ '2YOC0- ,_

3O"' C
_ _ Il>IC

AS2J:O " _
l)ooc'__ '1' '0 · ' ..
"~S"'8Q1

S~C"'C.. T10 ..S
0..,_ 0- '9200_
001. "".......__...... ..........'
........_fSO'
sq.oo _ TTL .. RS2J2'C

,~ 220"'="""
,.._ 3lI K",

T.............._'_ ..._R._-..2"_._3 .......

H . rl/RHc.on-.__
000. ,,_... _..,.
~_"'fCs _
...,. ..-DCIl
e.-Wl_ -.....

PTT DCIl & .--~~,OO~~:
P1,, ...
T. _

eo-, _ T"C2 WI__'e--_ ..__
s..-....... 's.cc_



Number 12 on you r Feedback card

AMSAT Satellite
Tracking Software

Pick from a passel ofgreat tracking programs.

by Keith Pugh W51U

•

P redict ing. when 10 listen for a satell ite
and where 10 point the antennas arc basic

requ irements for successful amateur sa tel lite
communica tions. Befo re home computers.
Equator crossing information was published
and used with graphic devices. such as the
OSCAR LOCATOR. 10 keep up with the
low-alt itude sate llites with circular orbits .
These methods are satisfactory. ine xpensive .
and sti ll used today . However. graphic t rack­
ing methods for the Phase III , high-altitude
satellites with the more complex elliptical
orbits are much less satisfactory. Satellite
tracking by home computer has become very
popular.

GtKId Idea at the Ri~ht T ime

AM$AT Satellite Tracking Software be­
gan with an article tilled " BASIC Orbits ,"
by Dr. Tom Clark W 3IWI . in the MarchI
Ap ril 198 1 issue of Orhit magazine. He de ­
scribed his program , written in North-Star
Basic , in detai l. and prov ided the program
listing.

President of A MSAT at the time. Dr. Clark
donated the rights to the program to A MSAT
and thought of sta rt ing the AMSAT Soft­
ware Exchange as a medium for distributing
the program and collecti ng donations for
AMSAT from users. Having just suffe red the
loss of the Phase IliA satellite, AMSAT
badly needed funds to begin the Phase IIIB
proj ect.

Not everyone had a No rth-Star computer,
so ma ny ham s conve rted the program . As
versions tai lored to other compute rs ap­
peared, the autho rs do nated the rights to AM­
SAT. and the programs we re added to the
A MSAT Software Exchange . Programs be­
came available for virtually all of the popular
home computers .

Hams . being hams , were not co nte nt
to simply translate thi s program to other
computers . M a ny ham s enhanced th e
program so that it would pe rm it re al­
time operation . do graphi c s , and be
friendlier. Dr. Bob McGwier N4 HY stands
o u t fo r co n t ri b ut in g a " fa s t s e a r c h
algo rithm. " Th is key mod ification led to
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the QUIKTRAK series of programs.
What started as one program and an idea

for the AM SAT Software Exchange has blos­
somed into the premier fund- raising program
for AMSAT and a body of sophist icated satcl­
lite prediction/track ing software for virtually
all home computers . .

Show and Tell

Hams created further capabilities , such as
computer control of antenna pointing and au­
tomatic receiver/transmitter co ntro l for
Doppler correction . I call these features
" Show and Tell ." G raphics. automatic an ­
tenna and statio n control, for example , a re
the ' 'Show" and the basic tabular data output
is the " Tell."

Th ese programs give predictio ns for any
sa te ll ite with Keplerian data . including
weather satellites, the US space shuttle, and
the Sovie t space sta tion Mir . You can use the
information for visual observation as well as
for antenna po inti ng . Th e new QU IKT RAK
Ve rsion 4 .0 will also provide predictive capa­
bility fo r the position o f other celestial
bodies.

BASIC O rb its a nd QllCKTRAK

Before launching into deta iled descriptions
of the programs. I give generic descriptions
of the BASIC Orbits (W3IW I) and QUIK­
TRA K programs for reference .

BASIC Orhits (W31Wl): Prediction is based
on Kepler ' s equations for any ell iptica l satel­
lite orbit, includ ing the circular orbit , s ince
no orbit is perfec tly circular. In add it ion
10 the class ical Keplerian eleme nt se t of
s ix numbe rs , a seventh derived element .
Mean Motion Rate (also decay rate or drag
factor in orbits per day). has bee n added
improve accuracy principally on low-alt itude
"birds. "

The six primary elements are : (I) Incl ina­
t ion (degrees), (2) Eccentricity (dimension­
less). (3 ) Argument of Perigee (degrees) , (4)
Right Ascension of Ascendi ng Node (de­
grees). (5)Mcan anomaly (or orbit " phase " )
at reference epoch (degrees). and either (6)
Semi-major ax is of ellipse (kilometers) or (6)

Mean motion (orb its pe r day). A definition of
each of these elements is available in The
Satellite Experimenter's Handbook and in the
original Orhit art icle. In the US , N ASAINO­
RA D generate these Keplcrian cleme nt sets ,
and NASA dist ributes them by subscription.
AMSAT d istributes them through its nets ,
publications , and computer BBS.

You must enter the Reference Epoch (valid
time for the element sen.with the element set
as a sta rt ing point for extrapolat ion to the
predicted time . You can also enter a default
satellite beacon frequency (or net passband
frequency) for computat ion of Doppler COf­

recnon along with the Keplerian data.
Keplerian elements and your QTH data

arc sto red withi n the program as DATA
stateme nts, mak ing the updat ing of the pro­
gram rather tedious. You can store mu ltiple
sets of Kcplerian eleme nts (usua lly 20). For­
tunately , you won' t need to update very of­
ten , except the data for very lo w-alt itude
birds , such as UoSAT OSCAR 9. the US
space shutt le. and the Soviet space station
Mir . Your QTH data consists of: (I) your
call . (2) stat ion latitude (degrees). (3) station
longitude (degrees), and (4 ) station altitude
(meters). This program also includes a table
of Greenwich Sidereal Times on January 0 .0
in days for various years . You must update
thi s sidereal table period ically . by edit ing
the DATA program statements , to keep it
current. T he original table covered 1979
throu gh 1985 .

When running the program , you will be
p ro mpted fo r e ntry of: ( I )S ta r t t ime ,
(2)Durat ion of the predic t ion pe riod , (3)
Time step between predictions , (4)Satell ite of
interest. (5)Freq uency for Doppler correc­
tion [default or new entry). and output device
(screen o r printer). In most cases. you can
select to output data at all times or just when
the bird is in view. Aftcr you enter thi s infor­
mation , the program will step through the
predictions methodically .

Output from the program consists of: (I )
Date , (2) Time in UTC , (3) Azimuth in de­
grees relat ive to No rth (O =North, 9O= East,
180 = South. and 270 = Wcst) . (4)Elev at ion
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AMSAT Satellite Tracking Programs
Computer Program Name Generic Type Memory Dist. Media
IBM-PC QUIKTRAK4.0 QUIKTRAK 64()K 5V~ & 311i disk
IBM-PC ORBITS 2 W31WI 256K 5V~ disk
IBM-PC ORBITS 3 W3lWI >256K 5V~ disk
IBM-PC QUIKTRAK2. 1 QUIKTRAK 64K 5V~ disk
C-64 SUPERTRACK QUIKTRAK 64K 5V~ disk
C·128 ORBIT W31WI 5Y~ disk
APPLE APPLE QUIKTRAK QUIKTRAK 64K 5Y~ disk
APPLE APPLEW31WI W3lWI < 48K 5Y~ disk
APPLE K0RZ AUTD-TRACK W3lWI + CIRC. < 48K 5Y~ disk
TRS-60

MODEL4 N4HY QUIKTRAK QUIKTRAK 64K 5Y~ disk
TRS-60

MODEL 1 W31WI W31Wl 32K cassette
TRS-60

MODEL 3 W3lWI W31WI 32K 5Y~ disk
TRS-80 COLOR W31WI W31WI 32K cassette
TRS-80

MODEL 100 AUTO·TRACK W3lWI < 32K cassette
ATARI W31Wl W31WI 5 Y~ disk
T199/4A W31WI W31WI 32K casselle
HP-41 ORBIT I W31Wl mag cards
HP-41 ORBIT II W31WI mag cards
CP/M N4HY QUIKTRAK QUIKTRAK 64K various disks

in degrees relative to the local horizon (0 =on
the horizon. 9O=straight up) , (5) Sub-satel­
lite point (latitude and longitude of the point
on the Earth 's surface direct ly be low the
satellite) . (6) Range from your station to the
satellite , (7) Height of the satellite above the
Earth. (8) O rbital phase (0-256), and (9)
Doppler correction in Hert z.

Only Date. Time , Azimuth , and Elevation
are necessary for most operations . This pro­
gram is perfectly adequate for all satelli te
tracki ng. II is the basis for all other AMSAT
programs with the exception of th e new
QUIKTRAK Version 4 .0 . Dr. Tom Clark
W31WI deserves a round of applause for this
excellent work.

QUIKTRAK

From its roots in the W31WI program and
the AMSAT AMs -8l project for the Ti mexl
Sinclair ZX-S l co mputer, Q UIKTRAK. by
Dr. Bob McGwier N4H Y has evolved into
one of the most useful satellite prediction
programs ever wri tten. He borrowed the pre­
d iction algorithm from W31WI and evolved
the menu structure from the AMS-81 pro­
gram. AMS-2064 . one of the original pro­
grams for the Commodore Vic 20 and C-64.
also shares this menu structure . To this solid
begin ning, D r. McGwier added hi s own
Newtonian fast search algo rithm. This al­
gorithm by passes th e lon g . ste p- by-ste p
search for the Acquisition of Signal (AOS)
and Loss of Sig nal (LOS) times. N4 HY's
algorithm has added practi cality to the
SCHEDULE mode in the AMS-8 1and AM S­
2064 programs.

N4HY originally wrote two versions of
QUIKTRAK for a Commodore C-64 and the
IBM -PC in BASIC . The user interfaces are
almost identical. I wi ll d iscuss these pro­
grams in two sections: common features for
both programs and features un ique to the
IBM-PC . Compiled versions of both pro­
grams are suppl ied fo r increased speed .
There are two versions of this program for
the IBM -PC; one thai uses the standard pro­
cessor only. and another that takes advantage
of the additional calculation speed the math
co-processo r offers.

Common Features: Both programs have :
(I) SC HEDU LE Mode. (2 ) TRACK Mode.
(3 ) QTH DATA file handler , and KEPLERI ­
AN DATA file handler.

For each orbit of the selected sate llite
above the horizon at the QTH . SC H EDULE
mode provides a listing of ( 1) Date and time
o f Acquis ition of Signal (ADS), (2) Date and
time of Loss of Signal (LOS). (3) Peak eleva­
tion angle for circular orbit satellites or maxi­
mum distance between two observers for el ­
liptical orbit satellites. (4) Time for peak
elevation or maximum DX. (5) Azimuth for
peak elevation or max imum OX , and (6) Or­
bit number. You ca n d isplay or print out a
satell ite's sched ule for an entire month and
sca n it for the best passes .

The TRACKING Mod e provides the de­
tailed display/printout o f data for each pass.
The same data is available in this mode as the
W3 1WI program output. Of cou rse. you can
enter this mode without running the SCHED-
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ULE mode first .
Using the QTH DATA file handler. ent er

your station data , such as call. latitude, longi­
tude, altitude. year, angular update interval
(most versions). printer pa rameters. and col­
ors , in the case of the Commodore program.
Data is automat ically saved on ex it ing .

Use the KEPLERIAN DATA file handler
to enter Keplerian data for up to fourteen
satellites. Change data by overwriti ng old
data. Saving data is as above .

These four features provide a complete.
user-friendly program for all of your satellite
predict ion needs. Data maintenance. advance
planning , and increased speed are real advan­
tages over the original W3 1WI program .

IBM-PC Features: W IN DOW T RACK ,
and its com panion W IN DO W TRAC K
OATA or CI TIES file handler. compute the
mutual vis ibility between your station and
your friend ' s stat ion in Tasmania through
OSCAR 13. You ca n display computations
for your QTH and up to fourteen other user­
specified locations throughout the world for
any satellite. Enter the geographical name ,
latit ude. longitude , and altitude for each loca­
tion in the same manner as Keplerien or QTH
data using the WI NDOW TRACK DATA or
CITIES file handler.

Ell iptical orbit satellites , such as OSCARs
10 and 13 are "spin stabilized;" thei r anten­
nas point toward the center of the Earth from
apogee under ideal condit ions. When illumi­
nat ion o f the solar panels is not ideal. the
attitude of the satell ite is "squinted" or " off­
pointed ." and communications capability is
compromised . At other times, the satellite
points away from the Earth to varying de­
grees due to the changing angles between
your QT H , the satell ite . and the attitude of
the satell ite's sp in ax is.

Using Bahn Latitude and Bahn Longitude
as measures of the satelli te att itude relative to
the orbita l plane, QUIKTRAK computes the
off-pointing angle (PA) for eac h step o f the

prediction . A PA of zero degrees means that
the satellite antennas are pointed di rectly at
your QTH at thai time . A PA of 90 degrees
means that the satellite antennas are perpen­
dicular to the line of sight between you r QTH
and the satelli te position.

From thi s information, and with knowl­
edge of the satellite antenna beamwidt hs, you
can understand the variation in sig nal quality .
Satellite control stat ions use this informalion
in plan ning the mode schedule. For example.
Mode L is scheduled for orb ital phases when
PA is at a minimum , since its antennas have
narrower beamwidths than Mode B. Mode S
is even more critical than Mode L. Under­
standing this, you won 't waste time operating
when signals are weak and spin modulation
heavy due to off-point ing .

You ca n enter the satellite mode of opera­
t ion 'Is . its orbital phase along with the Kcple­
rian data in order to display the correct oper­
ati ng mode with each line of data. In the
nongraphics versions of QU IKTRAK. you
can only specify this sched ule by orbital
phase . In the graphics versions. you can also
specify mode by the day of the week for
satellites that don 't schedule mode by orbital
phase.

On most of the non graphics versions, you
can change from the total angle-cha nge incre­
ment method of TRACK mode output, to
W31WI's time-increment method by follow­
ing the starting time entry with the leiter · ' t.·'
You will then be prompted for the time incre­
ment period .

QU IKTRAK in thi s form still does not have
the fancy graphics of the " Show" programs.
but it certainly has the " Tell." The IBM-PC
version is the root program for the APPLE.
T RS-80 Model 4. and CP/ M versions.

1Bl\I-PC/XTIAT and Clones:
N4HY QUlKTRAK 4 ,11

This is AMSAT'S premier program. It is a
many -featured satellite predict ion. tracking ,

,



The Kan... City Tracker is a hardware and software package that connects between your rotor controller and an IBM XT, AT, or
clone It controls your antenna array, letting you r PC track any satellite or orbital body, The K.n.a. City Tracker h ardware
consists of a half -size Interface card that plugs into your PC. It can be connected directly to a Yaesu/ Kenpro 54OOAJ5600A rotor
controll er. It can be connected to other rotor assemblies using our Rotor Interface Option.

The Kan••• City Tuner is a companion product that is used in satelli te work. II can provide automatic doppfer -shitt compensation
for digital satell ite work , The Tuner is compatible wi th most rigs Inc luding Yaesu, Kenwood, and teem. It controls your radio t hru its
serial computer port (if present) or through the radio's up/ down mi c-c1ick interlace,

The Kan... City Tracker and Tuner include custom serial interfaces and do not use your computer's va luable COM M ports The
software runs in your PC's "spare time: ' let ting you run other programs at the same time.

The Kan.a. City Tracker and Tuner programs are "Terrmnate -and -Stav-Resident" programs that attach themselves to DOS and
disappear. You can run other DOS programs wh ile your antenna tracks its ta rget and your radios are tuned under compu te r control.
This unique featu re IS especially useful for d igital sate lli te w ork; a communications program like PROCOM M can be run w hile the PC
aims your antennas and tunes your radios in its spa re time. Status pop-up windows allow the user to review and change curr ent and
urcoming rad io and antenna parameters. The KC Tracker is compatible with DOS 2,00 or higher and w ill run under DESQ- VIEW

satellite and EME Work
The Kan.a. City Tracker and Ka..... City Tuner are fu lly
compatible With AMSAT's QUIKTRAK (3 2) and WIth Silicon
Sol ution's GRAFTRAK (2 0) These programs can be used 10 load
the Kan... City Tracker'. tabtes With more t ha n 50 satell ite
passes, W e also supply assembled & tested TAPR PSK modems
With cases and 11Ov pow er suppli es

DX, Conte.ta. and Nets
Working OX or contes ts and ne<m th ree hands' Use the KIm...
City Tracker pop-up to w ork your antenna rotor for you The
Kan... City Tr.cker IS ccrnpenbte w ith all OX logging
fJrograms A soecet callslgn aIming program is Included for
workong nets

PacketBBS
The K.n... Cit)' Tracker comes complete with special control
programs thaI allow the packet 8aS user or control -op to perform
automated antenna aiming over an hour, a day, Of a week Your
BBS or packet stauon can be programmed to aetornancanv soncu
mall from remote packet Sites

Vi.ion-Impaired Ham.
The KIm_. City Tracker has a sceoet morse-cede sender
sect-on t hat Will announce the rotor posuron and status auto­
mencenv or on request The speed and spacing of the code are
adlustabte.

The Kan... City Tracker and Tuner packages include the
PC interface card. Interlace connector, software diskette. and
Instruc tions. Each Kansas City unit carr ies a one year warranty ,

• KC Tracker package lor t he Yaesu/Kenpro
5400A/5600A cone ouer , . s 189

• tntertece cable for Yaesu/Kenpro
5400A/5600A s 19

• Rotor Interface Opuon (to connect to
ANY rOlorsl s 30

• KC Tuner Option , , , , s 79

• Assembled & tested TAPR PSK modem WIth case &
11Ov power supply $2 19

• AMSAT Q UlkTrak sohware s 75

Visa and M astercard accepted
Shlppong and handhng $5 , $20 for mtem atrcnat shipments
Prices subject to change Without notice

L. L. Grace
Communications Products

41 Acad ia Dri ve . Voorhees, NJ 0 8043 • U S A

For more onfo ' Telephone 609 ·751 -1018
Compu Serve 72677,11 07



a nd pla nning package. based upon new al­
gorithms developed by Dr. Bob Mcflwier,
w ritten in "C' and compi led fo r speed . it
su ppons all featuresof lBM·PC QUIKT RA K
along with the following features:

(I) User-selectable EGA-VGA or CGA
g raphics. Satell ites arc displayed in real -time
o n a map of the wo rld . For the single sate llite
tracking mode. two scale factors arc sup­
plied: (a ) the whole world and (b) o ne level of
magnification around the sa tell ite's position .
A second graphics mode displays multiple
satellites on a wo r ld ma p. In the s ing le sate l­
lite g raphics mode. you can also d isplay the
sate llite footprint . the Su n line . the satell ite
groundrrack, a nd a ll pert inent numeric data.
Fo r educational and planning purposes , you
can speed up the action and obtain a vivid
demonstration of orbital dynamics. A new
and highly detailed map. containing gco­
graphical boundaries. comes with the EGA­
VG A graphics.

(2) Real-time ta bular data screen fo r multi­
ple sate llite vis ibi lity from your QTH . This
includes AOS and LOS status for each satel­
lite . Data lines arc color-cooed fo r easy
recognition of out-of-vie w . in-v ie w. or trun­
sitioning cond itions.

(3 ) Real -t ime tabu lar data screen for o ne
sa tellite to your QTH and multiple othe r loca­
t ions selected from the CITIES file . Data
line.. are as above. Po int ing-a ngle intorrna­
rion is di ..played for all locations.

HI Displays Equator cro..sing data or
apogee times and location .

(51 In all prediction modes. you can send
data to the screen. the printer. or a d isk file.

(6, ANS I.SYS is not used in a ny form (as it
was in Version 3.2). Screen manipulations
a rc done by optimized routines a nd write
directly to the screen for max im um speed (not
g reat fo r DouhleDos or Dcsqv icw. but speed
is esse nt ia l in man ipul ating EGA -V GA
graphics files. since they arc over l l2,( )(M)
bytes for each screen when full y expanded).

/7 , Al l internal timekeeping is done in true
Julia n days from January I . 1 9~ . the year of
the fir'>! satelli te lau nch. T he re will be no
more leap year anomalies from trying short
CUh.

(8) Visible satellite tMir, the space shuule.
ctc.j Search and Track features for those who
arc interested in vi..ual observation. T hi.. rou­
tine checks to sec if (a) the satellite is above
the ho rizon. (b) the Sun is more than ten
degrees below the horilOn / it is dark). and Ic )
whether or not the sa tel lite is in the sunlig ht
(not in ecl ipse). No moonlight phenomena
a rc accou nted fo r. Of course. it docs nOl
predict cloud cover.

(9) A ncw Wi ndo w Search featu re allows
you 10 choose two of 101 cit ies (incl uded in
your data files. and which you may modify),
to lind windows of mutual visibility .

(10) The Auto Tracking function {antenna
rotor and radio control) is enhanced to include
mulu-satclfite functions. both labular and
graphic . You choose the order in which the
satell ites are tracked internally with the data
ed itor. Th is c..tahhshes t racki ng prior ity.
The re is a great deal of fl exibility in sell ing up
frequency data. since frequency c hanges with
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satellite mode. etc. T he interface support is
ide nt ica l to the o ne supplied with with the
Kan sas City T racke r and T uner. You will
need you r o .... n TSR (terminate and stay resi­
dent) driver to run any other interface .

(I I) You can now choose bet....een xtean
Anomaly (measured in degrees ) and O rbital
Phase fo r d i..play in the real -ti me trackmg
functions.

(12) In the real-time . si ng le sate llite. tabu­
lar mode . you can d isplay all o f the data you
co uld possib ly want regarding the sa tel lite's
orbi ta l mecha nics .

(13 ) One hund red satellites arc in each
satelli te data file. O ne hundred ci ties, in add i­
tion to your own QT H. a re stored in each c ity
data file . You can keep as many of these files
as the ha rd dick drive will hold.

(14) All data entry is in full-screen editors.
Automatic data reading and loadi ng functions
read the NAS A/NORA D two-line fo rmat or
the AMSAT format .

( 15) All funct ion selectio n is menu-driven.
( 16) There i.. also an o ptional program fo r

tracking the su n. moon. a nd planet s . You can
listen to Jupiter and su n noise. These routines
arc more accurate than othe r wIdcly used

" . .. (A-O-to, A-O-13)
antennas point toward
the center of the Earth

from apogee under
ideal conditions."

prog rams . Rout ines which have correc tions
for paralla x, murat io n. ere . , arc incl uded.

ORBITS 2

Written by Roy Welch W0SL, th is pro­
gram provides moderate graphics a nd tabular
data capabi lities more than adequa te fo r all
amateur rad io satellite operator needs. Based
o n the o rig ina l W31WI progra m. it-, ancestry
is obvious in the batch output functions for a
single satellite. But the similarity ends there.
To U'>C the graphics functio ns . you need the
equivalent of a n IB:-'l Co lo r Gra ph ics
Adapter a nd a color d isplay. Its major fea­
tures arc :

(I ) Rea l-t ime satell ite track ing in tahular or
g raphics mode. You ca n track up to eight
sate ll ites in this mode at a time. In g raphics
mode. the map is in a si ngle color of the
user's choice o n a black hackground. You
can select a single. high priori ty satellite <tOO
foot print. All eight satellites will continue In

move on-screen in real-time.
(2) Automatic control and tracking o f the

high prio rity satelli te . You can control anten­
na azimuth and elevation rotors wirh the Kan­
sas Ci ty Tracker interface.

(3) A hatch o utput mode is pro vided fo r one
satell ite at a time . similar to the W31W I pre ­
d iction program. Select screen o r printer.

(4) Yo u can enter Keplerian e le me nts into
three di ffe rent tiles wh ich conta in up to eight

satellites each, with menu-driven switching.
This pe rmits the tracking and prediction rou­
tines to use any of the th ree files. You can
display all eight satellites in a given data file
with the display routines.

(5) Enter ground station geographical data
under program control. Besides the color.
you can a lso decide how you want the map
presented on the sc reen (cente red at O. 90.
180. o r 270 degrees lo ngitude).

(6) Compiled for speed. There is also a
version tha t works with a math co-processo r
as wel l as the sta ndard processor version.

(7) Ex tensive prompt ing thro ughout. in ­
el udi ng e rror rout ines to protect against im­
proper or invalid input to prompts . You can
also print out the documentation file which
contains the operating instructions.

w hite not as feature-loaded as QU IK­
TRAK -1.0. this program provides all the
necessal)' data along wi th good real-time ca­
pability. graphics. and auto tracking .

O RBITS 3

Functionally. th is prog ram is equivalent 10

ORBITS 2, hut it is also designed to take
ad vantage of the IBM Enhanced G raphics
Adapter (EGA). You ca n set up the map .
satellite. a nd foo tprint in contrast ing colors
on a higher resolution sc reen for a more
pleasin g map display.

QUlKTIU K Versio" 2. J:: T his is the latest
version of the o riginal N-IHY QUIKT RA K
program for the IBM-PC. Its funcnons and
features are the same as described above.
There are no graphics.

The Commodore Computer

C-M SUPERTRACK is a combination of
N-IHY Q UIKTRAK fo r the C-M a nd a real­
t ime graphics program called MAPTRAK .
The e nti re package was wrnten and asscrn­
hied by N4HY . MAPTRAK will t rack up to
eight sa tel l ites at a time o n a world ma p simi­
lar 10 the ORBITS 2 map. A novel method
correlates the numeric data fo r each satellite
with its position on the map. Angle track data
fo r the number one satel lite goes to the Game
Port and can be used by a suitable hardware
interface to the antenna TOtON. (the original
interface for Ke nPro Rotors may still be
avai lable from some distributors) .

GROUNDTRACK is a third opera tional
mode wh ic h plots the predicted satell ite
groundtrack on the g raphics map of the
world . MAPTRAK and G ROUN DT RACK
share the same Keplerian and QTH data fi les
in QU IKTRAK so that Q UIKTRAK' s fil e
handlers ca n support all th ree programs. This
program will also run o n the C-128 in its C-64
mode .

C-J28 ORBITS is a program specifically
written to take advantage of the unique capa­
bilities of the C-128. ORBITS uses t ime­
based incrementing with user-selected incre­
ments . This results in uniform time
increments between data lines. The O RBITS
progra m feat ures automatic page formatt ing
a nd pagination. As many as 20 satell ites may
be entered into Kepler ia n fi les. It requires an
80 column moni tor and a Commodore com­
patible printer.
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BRINGS YOU CRYSTAl
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C IE is the world's laruest independent
study elec tronics sc hool. W e offer ten
courses cove rmg basic elec tron ics to
advanced dIgital and microprocessor
technology. An Associate in Applied
Sc ience in Elect ronics Engineering
T echno logy is also offered.

St\ld ~' at horne - no classes. Pro­
grams acc redited and eligible for VA
benefits.

DIGITAL VIDEO STABIUZER
REMOVES AlL VIDEO COPY PROTECTION

Pnm :-< . "",
A.Ll...... Api

e", Su.c Z'r
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WARNING
THE DIGITAL VIDEO

STABlUZER IS INTENDED

FOR PAVATE HClUE USE

ONlY. IT IS NOT INT£NOED
TO CXJf'Y RENTAl MOVIES

OA COPYRIGHTED VIDEO

TA PE S THAT MAY

CO NSTITUTE COPYRIGHT

INFRINGEMENT. (504 p & h)

ToOrder: Visa, MlC, COD M-F: 9-6

1·800-445-9285 or 5J6·568·9850
SCO Electronics Inc. Dept .CXX
581 W,Merrick Ad Va/le y 51,"", NY 11580

Needed : Xew Aut hors a nd votunreers

Sec the tab le for the AMSAT Software
Exchange ' s current offerings. Oth er soft­
ware may he avai labl e on special order.
Please inquire if your computer isn 't listed .
New programs are always bei ng contributed
to the exchange.

New computers come on the market , and
old ones become obsolete . AMSAT Software
Exchange is constantly in need o f authors/
translato rs. For example, the Apple II se ries
is probably the most widely used computer in
the schools ofthe world . A good program for
the Apple , combining most of the features o f
QUIKTRAK, and a basic graphics pr ogram
such as MAPTRAK , would be very desir­
able . Also, as another example, the TRS-80
Color Computer could use a software update.

We badly need vo luntee rs to keep pro­
grams, literature, and d istribut ion copies up
to dale on several of the older W3IWI ver­
sions. If we can' t find people 10 do these
tasks, we will have to drop these programs
from the AMSAT Software Exchange.

Obtatntna A~ISAT SoFtware

A list of current programs , along with
recomme nded donat ions and ordering in­
structions, may be obtained from AMSAT
SOFTWARE EXCHANGE , PO Box 27,
Wa.~hinglOn , DC 20044.

The popular programs are ava ilable from
an AMSAT booth at many hamfesrs . along
with instru ctions and demonstrations, and
from your local AMSAT Area Coord inator.

I hope you have found this review helpful
in selecting a satellite prediction /tracking
program to fit your needs. If I have made any
errors or oversights in reviewing the above
software , or if 1 have failed to give cred it 10

anyone, please let me know.
QU IKTRAK 4.0 and TRS-80 Mooel 100

AUTO~TRACK will be in distribution by the
time you read this article. There may be so me
minor changes to these programs as they are
completed . See you on the birds! FJJ

Atari, Texas lustrum...nts . and C P/!'. I
vtacbmes

Atari Models 400, BOO, and other 8~h;t

Models: W8JlE' s so n translated the original
W31WI program for the 8-bil AT ARI mod­
els. Of the two versions available. one runs
with Atari BASIC and the other with M BA­
SIC. The translat ions support all W31WI fea­
tures .

Texas Instruments T/99 /4A : Ori ginal
W31WI program translated for the T I99/4A.
with all W31WI features supported.

CP/M Machines . Roger Ley WA9PZL
translated the orig inal QUIKTRAK program
fo r CP/M machines , such as the XEROX
820, KAYPRO. and Heath H-89 . A universal
format program will work with most C P/M
machines. Please speci fy format and ma­
ch ine. You can use all features of the original
Q UIKTRAK .

an optional plug-in module for the HP-4IC
and the HP-4 1C V. The HP-4 1C X has the
Time Module installed internally as part of
the calculato r.

The Radio Shack TRS·SO

Bob Ro gers W8JlE accomplished a
translation the IBM -PC' s Q UIKTRAK for
Model 4 .

Straight translations of the W31WI program
for Model s I , 3, and the Color Computer
versions of the original W31WI program are
available . Cred it for the translations should
go to WOCY, N5AHD, WSllE, and others .

AUTO-TRACK for the Model 100 is a
real-time , dedicated antenna controller, in­
spired by the WB51PM Antenna Contro l In­
terface described in the May and June 1987
issues o f QEX. N9 HR and W8JlE generated
this real-time version o f the W3 IWI program
to supply the data to the interface . The pro­
gram computes data for six satelli tes.

IIP-4II'rc~rammahle Calcu lator

Both ofthe following vers ions were adapt­
ed from the original W31WI program by Roy
Welch W0SL.

ORBIT I: This program will outpu t Az­
imu th and Ele vation in real-time , or all
W31WI parameters in the prediction mode .
Special requi rements are : HP-4 IC plus a
QUAD memory, or an HP-4 IC V or HP­
41CX . A card reader is desirable but not
essential for program entry. The prog ram is
slow but accurate , and makes an exce llent
primary or back-up program in a very
portable package .

ORBIT l/: This program is the same as
ORBIT I with the addition of functions from
the Time Module for input o f Date and T ime
for the real-time mode . The Time Module is

The Apple Computer
App l e QUIKTRAK , Ken Knu d s o n

W5PLN ' s translation of the IBM, PC version
of Q UIKTRAK , supports all IBM features.
You need an 8Ocolumncard . Due to the large
variation in Apple hardware and accessories.
there may still be some incompat ible combi­
nations. However , the program runs on most
II +. lie. lie, and IIGS computers if they have
at least 64K of memory , the 80 column card,
and a compatible printer . Use of a parallel
printer interface in the li e has caused some
trou ble .

Apple W3IWI: Dr . Bill McCaa K0RZ did
this translation of the original W31WI pro­
gram for the Apples still ou t the re with limit­
ed memory and no 80 column cards . II sup­
ports all original W31WI features . Larry
Papk e WB5MPU has contributed a good
Keplerian data file handler.

K8RZ Auto-T rack

Originally written for circular orbit satel­
lites, this program was one of the first auto­
matic station and antenna control programs
available through AM SAT. A mo re recent
version, based on the W31WI program , is
also avai lable. These prog rams were written
for speci fic clock and AlD-D/A hardware
from Mountain Computers. The hardware
may be hard to get now, and o rigi nally it was
somewhat expe nsive. The complete setup
was described in ORBIT magaz ine, Number
I I, July/August 1982. A reprint of this infor­
mation comes with the program .
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Automatic Antenna
Tracking with
SAT TRAK III
Dedicated hardware antenna tracking controller.

SAT TRAK III
Appl ied Digital Research, Inc.

POBox 10184
Sarasota, FL 34232

Phone: (813) 378·341 0
Price Class: $300 and $350

" .....
•

" .
..
'"

•
"
.'

,a'""" ....r.
'"" , , I, ..,. .. • SAT TRAK III..

00"'"

,..... ,....

Photo A. The front . . . Photo B . . ..and the back panel of the SAT TRAK /I controller. Note
the minimum of controls.

down), B (70 em up, 2 meters down) and J (2
meters up, 70cm down) and did not encounter
any problems. Yet, even with the excellent RFI
shielding, I would still prefer a metallic box.

Inside of SAT TRAK III is an innovative print­
ed c ircuit board whose bra in is an Intel
8052AH microprocessor with a BASIC inter­
preter. The tracking program is kept as
" firmware" in a 16 Kb EPROM. This circuit
board also has an accurate Timekeeper'"

clock Chip with 2 Kb RAM and an
integral lithium battery. The station
and satellite data, maintained in 8
Kb of RAM, rely on the clock battery
to prevent memory loss. This bat­
tery is said to have an approximate
life span of ten years under normal
conditions. An 6-bit anatog-to-digi-
tal converter samples the rotor po­
tentiometer feedback voltages (stall
sensor) , the SATElUTESEl ECT switch,
and the TRACK ENABLE switch.

Five tnacs mounted vemceny on
the board control elevation "upl
down" , azimuth " left/right", and

azimuth braking. Adjacent to each of the trtacs
is a red LED which is used primarily as a
troubleshooting aid for any hardware prob­
lems. Mounting the LED 's on the trent panel
may cause unnecessary clutter, but, on the
other hand , it gives the user a better under­
standing of the status 01 the tracker.

Another very handy feature is an amber

SAT TRAK Chassis

SATTRAK 111 is housed in a compact plastic
box which measures 8 * x 6.25 * x 2.5*. [This is
just the right size to place underneath my Ken-

pro KR·5400 EI·Az (ereveuon-eztmutn) dual
controuer.] The inside 01 this box has been
sprayed with a conductive coating to prevent
interference to adjacent equipment in the ham
shack (probably a requirement lor the FCC
Class B computing device certification). As a
precautionary measure, I checked lor interfer­
ence with modes A (2 meters up, 10 meters

satell ite. You can use an R5-232 or a TTL level
compatible dumb terminal to initialize the svs­
tern, then disconnect the terminal from the
controller until it is time to enter new Keplartan
element sets.

" To adjust the voltages to levels
within range of the A/D, tweak

the two trim pots on the printed
circuit board. This is the only

hardware adjustment required
by SA T TRAK III. "

Features

SAT TRAK III is easny interfaced
to several major brands 0 1 rotors.
Operation is simple, smooth, and
accurate. A detailed manual and
user Iriendly software quickly guide
a new owner through the installa­
tion .

The tracking software, battery
backed-up system clock, and memo
ory, microprocessor, and relay con-
trol circuits are alt assembled on one printed
circuit board. To track a satellite, all you need
to do is change the twelve-position rotary
switch mounted on the front panel. A flashing
LED indicates tracking states (satellite-above­
horizon).

SAT TRAK III does not need 10 be connect­
ed to an external computer while tracking a
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I f a group 01 satellite chasers were to pool
their ideas into one wish list and build a

controller based on those ideas, they would
have the SAT TRAK III . SAT TRAK III, manu­
factured by Applied Digital Research, Inc ., is a
microprocessor-conlrolled automatic satellite
antenna rotor controller. At last! No more pag­
ing through computer printouts 01 track ing in­
formalion, or fumbling with the buttons on the
rotor controller! Thanks to SAT TAAK III, mak­
ing contacts on low orbit satellites is
easy-you can concentrate totally
on making the aso.



LED which is mounted above the tracking
switch. This LED will blink " on" once every 6
seconds when the satellite being tracked is
below the horizon. Conversely, it will blink
" off" once every 6 seconds when the satellite
is above the horizon. If you like bells and whis­
tles (in the truest sense), Applied Digital Re­
search has provided schematics for three sim­
ple add-on alarm circuits which may be used
to indicate sate llite-above-horizon status.

SetUp

To install the unit, first connect an RS-232
extension cable from the DB25 socket on the
back of the tracker to a serial port on a comput­
er or terminal (see the " Features" section
above) . Applied Digital Research supplies a
small ACIDC adapter with the tracker. Plug
this into the wall. The communications soft­
ware shou ld be set to Bbits, no parity : or 7 bits,
even or odd parity; one stop bit and 4Boo
baud. The baud rate may be changed at a later
time. When SAT TRAK power is turned on,
tracking automatically begins within seconds.
Entering a cr> (carriage return or the enter
key) will let you leave the tracking mode and
return to the main menu.

COMMAND OPTIONS

1 = RUN SATELLITE TRACKER
2 = LIST/UPDATE SATELLITE DATA
3 = CLOCK SETUP
4 = SETUP AND STATION DATA
5 = TEST ROUTINES

SELECT COMMAND 1-5 ?

Figure 1. Main Menu Command Options

TRACKING DATA FOR SATELLITE #3 = RS·10/11
(hitcr > to go to setup menu)

A:Z EL RANGE HEIGHT LAT LON PHASE DOPPLER TIME
198 1 3495 98B 2.6 104.3 205 0 21 :10 :19
198 2 3421 989 3.3 104.2 206 561 21 :10 :30
199 2 3384 989 3.6 104.2 206 600 21 : 10: 36
199 3 334B 989 3.9 104.2 206 596 21 :10 :43
199 3 3311 989 4.3 104.2 207 599 21 :10 :49
199 4 3274 989 4.6 104.2 207 BOB 21:10 :55
199 4 3237 989 5.0 104.1 207 598 21 :11: 1
200 4 3195 98B SA 104.1 207 585 21 :11 :7
200 5 3158 98B 5.7 104.1 20B 596 21 :11 :13

Figure 2. Tracking Data Display

Table 1. Typical Keplerian Element Data
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DATA FOR SATELLITE 3 = R$-10/11

MEAN MOTION (ORBITS/DAY)
MEAN ANOMALY (DEG)
INCUNATION (DEG)
ARG PERIGEE (DEG)
AAAN(DEG)
EPOCH YEAR (YV)
EPOCH DAY AND FRACTION
ECCENTRICITY
DECAY (ORBITSIOAY112)
BEACON FREQUENCY (MHZ)

" The SAT TRAK 11/ is an
innovative and

intelligent stand-alone
automated antenna
tracking controller. "

The first lime that the tracker is turned on,
you will have to set the system clock by choos­
ing the " CLOCK SETUP" command option
and synchronizing the battery backed-up
clock with WWV . This clock snouio be accu­
rate to within a few seconds over the period of
a month. If any deviation does occur it may be
compensated for in the " CALIBRATE" func­
tion of the CLOCK SETUP option.

Station Setup

To set up the station, you must make two
cables to connect the roto r controller box to
the interface of SAT TRAK II I. Each cable
should consist of an B-pin mike plug and a
s-conouctor shielded cable. The manual con­
tains wiring diagrams for the KenproN aesu
KR-54oo AlB, KR-4oo, KR-5oo and CDE type
rotors. Older Kenpro rotors, like the KR-54oo,
will require a minor modification by running a
wire from the 26-volt AC tap of the transformer
(switch common) to the back of the controller
box. Connect the rest of the wires in parallel to
the lines on the terminal boards on the back of
the Kenpro EI-Az controller box.

Calibration

Next, you must calibrate the unit. This is a
vital part of the installation setup because it
enables the microprocessor to equate the
rotor feedback Voltages to the azimuth and
elevation angles (degrees). Before you turn on

the power to cal ibrate SAT TRAK III for any
rotor combination, make sure that the track ing
switch is in the "disable" posit ion . This
prevents erroneous movement of the rotor to
positions which might damage the antennas
or coax.

Any time the power is turned on, SAT TRAK
will automatically return to the tracking mode.
The screen output contains all the pertinent
tracking information (see Figure 2). The mi­
c roprocessor performs EI·Az coo rdinate
calculations on approximately six second
intervals. Simply entering a cr> will return
the program to the main menu "COMMAND
OPTIONS" . Fro m th ere , choose " TEST
ROUTINES" .

There are two functions within the TEST
ROUTINES: " ROTOR FEEDBACKVOLT ME­
TER " , and "MANUAL PO SITrON CON­
TROL" . If you choose the ROTOR FEED­
BACK VOLT METER function, SAT TRAK will
display the voltages seen by the AID for both
azimuth and elevation. To adjust the voltages
to levels within range of the AID, tweak the two

trim pots on the printed circuit board. This is
the only hardwa re adjustment required by
SAT TRAK III. Next, to establish some validity
to the calculations performed by the micro,
you must return to the main COMMAND OP·
TIONS menu and from there choose the
"SETUP AND STATION DATA" option. (Fig­
ure 3, reproduced from the manual, illustrates
the simple and precise path of the software.)
After entering the station latitude, longitude
and elevat ion, SAT TRAK begins to ask sever­
al other questions, such as " ACTIVATE AN­
TENN A FLI P?" and " AZIMUTH ROTOR
STOP AT NORTH OR SOUTH?" in order to
determine the exact configuration of the rotors
in the station.

After you have determined the physical con­
figuration, you must calibrate the system by
recording the voltages at the minimum and
maximum meter readings. The microproces­
sor samples the rotor pot feedback voltages
and stores them as calibration data in the ran­
dom access memory. The final question in the
setup option is "CHANGE BAUD RATE?" No

13.719267
22O.61n
82.9264
139.5954
358.7229
89
4.9602995
1.2783 E-3
2.64 E-6
29.407



Now it's easI: to add a multi-band remote
to your repeater.

Your repeater can llnk to any freque ncy on
up to six bands with ACe's new Interface
to the ICOM Ie-gOO Super Mul ti -Bander
System.

Our new Fe-gOO Interface con nects your
Ace controller to the [COM band units
lthe ICOM fiber optic controller and inter­
face aren"t needed). Add new bands to
your system by just adding band unlls .
And best of all - cvcrythlngjusl plugs
toget hert

If you've built remotes before. you'll
appreclate the simpllclty - and Ihe
performance. [f you haven't, now Is the
time to add a new remote base or linking
system to you r repeater.

•
' f

Extend the range of your repeater. link to
other repeaters for emergency and publlc
service activitles. and benefit from the
elevation of your repeater site for all
bands. From ten meter OX to 1200 MHz
linking - and everything In between,

ACC pioneered frequency egne remotes
and links on repeaters years ago. Now
we've made It easy. One more reason that
ACC Is the right choice for you r repeater
system.

Write or call ror more Informa tion on ACC"s
line of repeater controllers, voice s torage
units. and the new FC-900 In terface.

EVERY ISSUE
of 73

on microfiche!
The entire run of 73 from October, 1960
through last year is available.

You can have access 10 the treasures 01
73 without several hundred pounds of
bulky back issues. Our 24x fiche have 98
pages each and will f it in a card file on
your desk.

We offer a battery operated hand held
viewer for $75 , and a desk model lor
$200, Libraries have these readers.

The co llection of over 600 microfiche, is
available as an entire set. (no partial sets)
for $180 plus $5 lor shipping (USAJ.
Annual updates available for $1 O.

Your full satisfaction is guaranleed or
your money back. Visa/Me accepted.

BUCKMASTER
PUBLISHING

" Whitehall"
Route 3, Route 56

Mineral , Virginia 23117

703-894-5777
800-282-5628

CIRCLE 365 ON RUDER SERVICE CARD

Subscription Problems?
Change of Address?

Our new toll-free number is:
1-800-525-0643

Colorado/Foreign Subscribers:

1-303-447-9330

5400 $299

OTHER $349

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

CIRCLE 328 ON RE,IlOER SERVICE C,IlRO

Let the Sun Power 'our Station!

Applied Digital Research 813-378-3410
P.O . BOX 10184. Sarasota, FL 34232

SATELLITE ENTHUSIASTS!
Announcing SAT TRAK III.
A com plete stand-alone satelli te
track ing AZ-El rotor controller. SAT
TRAK III uses satellite and station
data with time to calculate the satel­
lite position in real time.
Easy 10 use. Cont inuous tracking .

CIRCLE 112 ON READER SERVICE CARD

E.H.YOST & CO.
EVEAETI H. YOST KB 9X. l

7344 TETIVA AD
SAUK CITY. WI 53583

~>'ASK FOR FREE CATALOG

608 643-3194

YOU NEED BATTERIES?
WE'VE GOT BATTERIES!

CAll US FOR FREE CATALOG

Nickel-Cadmium,Alkaline, Lithium. Etc.
INDUSTRIAL QUALITV

BATTERIES

advanced
computer
controls. inc.

CIRCLE 118 ON RE,IlDER SERVICE C,IlRO

........ -to: PRESENTiNG ..................

CABLE TV
DESCRAMBLERS

.................... STARRiNG ........ -to: .. -to:

JERROLD~ HAMUN~ OAK
"1110 OTHfR FAMOUS MAIllUFACT.....fl!'S

• "",Elt \IIARl\N'jt'V ""'O(; _(.Al!.I.!
• ' '''''''It R£TM.IIlIHOlf ,,"OCE"" U.
• 0li0f.. IH'",,",O 'ROMS"X~ "",..,III ,. HOUIl"

fOR f RU CATALOG OlllLV 1-800-]45-8921
fOR AU. 'NfORMAT'ON 1-818-116--5914

2356 Walsh Avenue, seme Cla ra, CA 95051 (408) 727-3330

aee

~ PACIPIC eA-.. CO. INC. ~
~ 7325' '> RESEDA BLVD . DEPT 1827 ~

RE EOA ,0,913

CIRCLE 1 ON READER SERVICE CARD
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Figure 3. Flow chart for tracker setup and station data.

thanks. 4800 baud should be fast enough.
Now you must add some cred ibility to the

tracking data. Return to the main menu and
choose the " LI ST/ UPDATE SA TELLITE
DATA" option. This will display a list of satel­
lite-select switch positions. and the corre­
sponding satellite names. The tracking al-

gorithm uses Keplerian element data (see
Table). sets consisting of strange numbers
with even stranger names like " Mean Mo­
tion" , " Mean Anomaly" , " Incl ination", and
" Epoch Day", to name but jus t a few. You can
get the backg round information that you need
on seve ral compu ter bu ll eti n boards, in

AMSAT news letters, and from NASA. Then,
simply select the satellites of choice and enter
the new values when prompted .

Read y to Track

Is SAT TRAK calculating valid EI·Az data?
A quick comparison with AMSAT' s DUIK-
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Summary

The SAT TAAK 111 is an innovative
and intelligent stand-alene auto-­
mated antenna tracking controller.
With retail prices at $299 for the
model which interfaces 10 Kenprof
Yaesu KR·5400 AlB rotors, and
$349 for the model which interfaces
10 most other rotors, you will have a

micro processor-eontrc lied state-et-Ihe­
art tracking system. This device will not
tie up an expansion slot in your computer,
nor will it require a dedicated serial or par­
allel port . The hands-off operation of SAT
TRAK III makes it an ideal candidate for
GATEWAY stations, and for all avid satellite
chasers.III

manner. The only problem that I found with
this controller is that when the SAT TRAK III
power is off , there is a voltage offset equiva­
lent to 45 degrees at full-scale azimuth and 2
degrees at full scale elevation. This occurs
because the rotor feedback voltages are
pulled down when the tracker power is off.
Apparently, some current flows back up to the
power supply through two diodes when power
to the tracker is off. This annoyance may be

avoided by simply turning both units
on when positioning the antennas
manually.

several times. The antennas were not com­
manded to swing around wildly to a random
position on cower-up . Instead, they did not
move until a set of EI·Az coordinates were
calculated for the current system clock time
and sent to the rotor controller.

When the SAT TRAK interface power is off,
the rotors may be controlled in the normal

but movement was still smooth and precise.
As a further test, I went back inside to try the

test routine "MANUAL POSITION CON·
TROL" option. Commanding the rotors to
move from one extreme to the other gave me
plenty of time to run outside and watch the
antennas move. Once again, the antennas
drew a smooth arc across the sky. Just out
of curiosity, I turned the tracker off and on

"At last! No more paging
through computer printouts of

tracking information, or fumbling
with the buttons on the

rotor controller!"

On·the-Alr Test

A quick flip 01 the tracking switch enables
automatic rotor control. I had the satellite
select switch set for RS·10. The
Kenpro EI-Az meters indicated
that the beams were swinging into
position. Time to play! CW from the
RS-l0 robot came in at around
29.407 MHz. With very little effort
I logged 12 osos with the RS·10
robot, peaking at, but not breaking,
the 55 wpm barrier. Finally, I was
able to concentrate on making the
contacts. No longer do I have to
fumble with upfdown, left/right
buttons!

How smoothly do the antennas
move? Both the azimuth and elevation rotors
can be commanded to move at the same
time. I wanted to watch the antennas move
so I waited lor the next satellite pass and
this lime, like a devoted ham, I stood outside
in the rain to watch . I did notice that the
azimuth and elevation were not typically
commanded 10 move at the same time,

TRAK, by Bob McGwier N4HY, reveals that
it is right on target. This softwa re is fast,
accurate. and as near to real time as can
be expected. No leap year bug to worry about,
either. Very impressive!

I
1

8 K

L
RAM

-- --'

I. K

EPROM

IBATTERY

REAL
TIME
CLOCK

•
2 K RAM

I MICRO-I PROCESSOR

!
E-

r
- - - - - --I SATELLITE

SELECT
SIJITCH

o
TRACK
ENABLE
SIJITCH

DPTO
TRIAC

I

I
RlJTDR

Figure 4 . Block diagram of the SAT TRAK III controller.

48 73AmateurRadio. May, 1989



""3,95
575
' .00
'00

Prlel
S .70

as
1.75

''''zo
zo

3,2$
' .00

Part No.
PL-259IUSA
8HSp·I050
83 ·822
PL·25915T
UG-J75
lIG-J76
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duetan08 0.1 uH to 1100
HW . Rang. 0.1-10 KHz:
with ewe lube and gal­
UAometer.
10.5xl1 .5xl1, 23 1bs sh.
U_reparable $10
Checked ... ..... .............. .... .... ............ •.. .•.$125
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SYRACUSE! NEW YORK 13220
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FAIR RADIO SALES
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I Eightland Data I
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(11.()()olll or phone orders) Visa & Me accepted
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Ferrite Rods. Pot Cores, Baluns, Etc.

Small Orders Welcome Free 'Tech-Data' Flyer
THE R.F. CONNECTION

213 North Frederick Ave. #11
Gaithersburg, MD 20877

(301) 840-5477
PRICES 00 NOT INCLUDE SHIPPING

PRICES SUBJECT TO CHANGE
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UPS C,O.D. ADO $3.00 PER ORDER
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Number 14 on your FeedlNlck urd

Mode L, My Way
Clever way to reduce line loss for the 1269 MHz uplink.

by Ralph E. Herzler WA8WBP

•

Photo A, From view of1269 MH:, cOIII ·erler. capacitor, and linear amplifier. The
amp. available from Downcast Microwave , converts 10 WlIIt.f of drive 10 35
Watls ofoutput,

Scvcral years ago, I was
bitten by the satellite

bug . and I ha ve enjoyed
sa te ll ite opera t io n ever
since . It is more challenging
than 2 meters or the " low
band s ." After a sta rt on
Mode B (435 MHz uplink
and 145 MHz downlink) ,
I gained confidence in 435
MHz operat ion . It works
very well . but I discovered
that line losses begin to
really matter at high fre­
quencses.

Moving to Mode J opera­
lion Mode B was easy- just
reverse the upl ink and the
downlink for the bands. I
needed o nly to insta ll a
preamp in the 435 section of
th e ante nna array, si nce
that' s the band I now re­
ceived on .

One Mode led to anoth-
er ... soon I learned that Mode J is applicable
to a subband segment of the total Mode JL
spectrum. Curiosity led me to listen in on the
Mode L segment. which is seve ral times
wider than the Mode J portion.

Mode L was again a whole different realm.
In this mode . the downlink is still on 7Ocm.
butthe uplink is on 1.2 G Hz band! I was now
in the mic rowave reg io n . wh ich to me
see med a tricky operation with high transmis­
sion line losses. vacuum tubes with high an­
ode voltages. and (horrors) water cooling in
direct co ntact with high voltage . I thought
there had to be a better way. and that is what
this art icle is about!

Search for Less Line Loss

I l istened to these resourceful Mode L
operators. and gathered a lot of basic infor­
mation . I even wrote to Fred Crowedeaux
WD 5GQM to find out how he developed such
a fine Mode L signal, and I lea rned that he
had done some basic work with feedli ne
losses . At his installation, 12 Watts of 1269
energy had dropped to 4 Watt s through 55
feet of Belden 9913. He resol ved th is by
using hard line in place of 9913. Accord ing
to the ARRL Handbook, however. even the

•

best hard line loses over 2 dB per hundred
feet at over I GHz .

According to AMSAT . in the Amateur
Satellite Report (August 22 . 1988) . you
should shoot for 30 watts applied to a 20dBi
ante nna array in order to have good SSB
contacts " under most conditions. " Since I
am 100 feel away from my antenna. I would

" . .. even the best
hard fine loses over

2 dB per hundred feet
at over 1 GHz."

need at least 60 Watts of 1269 energy in my
shack. and 100 feet of 11 " hard line to do the
job. Hard line that size is about four dollars
per foot. Type N fittings are $55 each. Thus.
the transmission line system alone would run
over $500. and I was still deal ing with very
high output power on 1.2 G Hz. There had to
be a bener way!

The Solution

After some nights of light
slee ping. the answer came
to me-I would co nvert a 2
meter signal to 1269 MH z at
the antenna to avoid the line
losses that result if you do
this conversion in the shack.
Obviously. this was not a
complete answer because.
with the antenna I had in
mind . I still had to develop
about 35 Watts todothejob.
It d id have merit , though.
since Modes J and L both
use 435 MHz for a down­
link. leaving the 2 meter sig­
nal available for th is project .

For satelli te operat ion. I
use the ICO M 27 1A and
4 7 1A co nnec ted to th e
ICO M CT· 16 interface for
the transce iv ing syste m.
For tracki ng the birds . I

usc the N4 HY prog ram interfaced to the
Kenpro 5400A rotor co ntro l via my trusty
Commodore 64.

Antennas

My antennas are the KLM 40CX and the
Cushcraft AI 44-2OT. plus my home-brew
hel ix for 1269. The 1269 helix was designed
from data published in the fourth edition of
the RSGB VHF/UHFManual, with modifica­
tions . Table 12 ofthis publication suggested a
spiral of \4 - ~ .. tubing wound at three inches
diameter . Because I had a random length of
1Ji ~ aluminum tubing. I wound it over a form
to produce three inches 0 0 , and found that I
had 12 turns. Accord ing to the table . this
wou ld produce a gain of 16dB.

Next . I needed to devise a method of sup­
porting the helix. The usual ce nter support
with helical " spikes" looked flimsy . Why
not support it externally? I used three pieces
of 1111 " x III" nylon , notched to accept the
helix. The helix is tied to the nylon supports
with 20-pound fish ing line and anchored with
epoxy cement . The reflector is a piece of
aluminum sheet 7 " in diameter. sawed from
the bottom of an old fryi ng pan . There is
nothing magic about these materials. I had the
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Photo B. Thehome-brew 1269 MH;: helix antenna. Ptans for it came out ofthe RSGB VHF/UHF
Handbook. The reflector wos cut from the aluminum bottom ofan old frying pan.

Photo C. The Mo,:Je·L cmtl'lllU/ array. The gray box under the
ante/llla is the weatherproof container for the 2m//269 MH;:
converter and linear amp.

lines . adequate coo ling, and weather sec ur i­
ty : the latter because the " skirt" of the box
e xtends well below the equipme nt.

Having a Mode L system that .....o rks is a
fine reward in itse lf . Even more ofa reward is
having a truly un ique approach, and tell ing
other Mode L operators about it. My trans­
mission line from the power amplifier to the
antenna is five feet of Belden 9913 . From the
reports I get, the loss there is acceptable! I
rea lly hope that one of the ma nufacture rs will
latch onto this scheme and offer a helical
antenna integ ral with (no transmiss ion line) a
converter and an amplifier-the ultimate sug­
ge st ion by my good friend , Bob Machan
WA8L.

I hope you will enjoy putti ng together this
Mode-L srauon-c-withour having 10 spend a
bundle on hard line and m icrowave power
amps! IF.ZI

Finale

Many may wonder about operating th is
electron ic jewelry ou t in the weather. I built a
gal vanized steel box. open at the bottom for
cooling , and used soldered lap seam co n­
struction. It is secured to the wooden equip­
ment rack with half a doze n wood screws .
There is easy acce ss for coax and power

Pmllf Of The Pudding

A ham was call ing
CQ on Mode L. My sig­
nal was stro ng enough .
bur it sure didn't sound good. The follow ing
day , I rechecked the input level on the con­
verter and found it right where I had set it.
Then. on a hunch . l checked the DC vo ltage
while my bride whist led and talked again .
The DC was modulating right with her input.
so I went to work and cleaned up my DC
negat ive return line . This seemed 10 correct
the problem. but s ince I had a 42 .000 IlF
capacito r on hand , I placed it across the 12
vol t line for Insurance. Viola! Success!

provide 13.8 volts to the
new de vices. The relay
is activated by a small
sw i tc h in th e s h ac k
which sends the control
voltage to the tower on a
spare wire in the rotor
cable.

Ne xt , as my wi fe
whist led into the mike . I
set my 27 1A for mini­
mu m RF out . and ad­
j usrcd the conve n er to
sho w fu ll 10 Watts ou t
to a dummy load and 2­
4 Walls on normal voice
peaks. I then installed
the 12 " x 14" x 9 W '
open-bot tomed cove r
over the equi pment and
got on the air.

tubing and an old fryin g pa n, and my nearest
Cad illac Plastics outlei had the ny lon.

Impedance ~la(('hin~

The VHF/UHF Handbook suggested using
a quarter-wave matching transforme r for the
helix a ntenn a since it s c haracteristic
impedance was 1400. I did nOI really like
thi s approach . and I was bemoaning this fact
in a QSO with Wally Nelson W7KRC. when
he remembered an article in the June 198 1
QST describing a better way to attain a 500
fecdpoint . Instead of terminat ing the helix at
the cente r of the reflector. you terminate it
along its periphery , with the last several
inche s flatte ned parallel to the reflector.
Then you adj ust the impedance for minimum
SW R by cha ngi ng the d istance between the
flattened section and the reflector. Much
more desi rable! l tried it and it worked . This
funny looking co ntraption was supposed 10

have enough gain for my purpose .

The Transmit Convert er
For th is. I first contacted Transven crs Un­

lim ited . Th ey only carr ied full tran svc rtcrs .
and ( didn ' t need the receive portion. nor d id I
want 10 chance problems with the transmitl
receive switc hing in such a unit. Bob Monon
Nil W, who represents Transvertcrs Unlimit­
ed in the US . advised me that SSB in West
Germany was abou t to bring out their LT24S
transmit co nvener that would do the job (
wanted .

I ordered one. and aft er some weeks it
finally arrived . complete with instructions in
Germa n! The loc al high school German in­
st ructor translated the instructions literally .
which I then had to re-translate into mean ing­
ful directions . Suddenly , I learned that thi s
un it was designed for 14.5 volt DC power
wit h a 13 volt minimu m requirement . So
much for using my solar charged sto rage bat­
tery . It had to be the full 13.8 volts from my
hea vy duty stat ion supply. and that meant
burying a heavy co nducto r in December in
Mich igan . I used a stranded #8 wi re for the
positive conductor. The negative return was
carried on the tower legs and on the alu­
minum sheath of two lengths of hard line
through various interconnections.

Getting Underway
I used a 12 volt Dow-Key re lay to switch

my 2 meter RF from its normal path . to a 2
meter an tenna to the new convener and to

The Power Am plifier

Research led me 10 believe that power
levels above 10 Walls at 1269 MHz weren 't
possible with so lid-sta te devices . s imply
because appropriate transistors d id not exist.
I guess no one had told Bill Olson W3HQT at
Downeast Microwave about this. He offe red
a very nice amplifier that develops 10 Wafts
of drive to a little bet ter than 35 Walls. That
beat runni ng a 120 vall line to the ante nna and
developing a typical high voltage vacuum
tube amplifier. My tower is only eight feel
high , but , still. I didn 't want to fool with a
thousand volts while sta ndi ng on a step
ladder .
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Number 150n your FHdb.ek nrc!

Polarizing/Matching Selector
Choose your phase.

by Gerald Klatzko ZS6BTD

Photo A. Front panel ofthe polarizing angle-matching setector.

D uring line -o r-sight (LOS )
communication, wh ich is the

case with satellite com munication,
maximum signal transfer will occur
when the antennas at both end s of
the circuit have the same polarity.
Thi s doesn't app ly to HF communi­
cation because polarization is lost
afte r the electro- magnetic waves
have passed through the iono­
sphere.

The polarity of the antenna is
decided by its position with respect
to mother Earth . Thi s position also
defines the polarity of the elect ric
field parallel to the axis of the radia­
tion.

Matching Polarity

An antenna perpendicular to Ean h is verti­
cally polarized, and one parallel to earth is
horizontally polarized . Cross-polarization
between the transmitting and receiving anten­
nas results in ex treme reduction of signal
strength, approximately 20 to 30 dB, or a
reduction of from 100 to 1000 times, For a
strong signal it's essential that , on both trans­
mit and receive, the polarity of the ground
station's antenna and the polarity of the satel­
lite 's antenna match.

Unfon unately, the sa.ellite cominuously

varies its altitude with respect to the ground
station. To maintain polarity. we have to
create a facility at the ground station to
vary our antenna polarization from ven ical
to horizontal , to RH circular. 10 LH circular,
10 45 degrees linear, and to 135 degrees
linear.

Expen me nting wit h Antenna Systems

Talking to satellite operators around the
world, and asking each one what type of
antenna he uses and what he does about pola r­
ization, we have heard some weird and

wonderful tales of typical amateur
ingenuity and resourcefulness.

The most ingenious is Rex of
Ruislip G4JUJ . who has mounted
two yagis side by side, about I
wavelength apart , with each boom
axially rotated by individual mo­
tors. While Rex is listening to a reo
ceived signal. he adjusts the angle
between the two yag is until he gets
the best possible signal. From his
e xpe rie nce o n OSCA R 10, he
knows approximately where to set
the two positions.

We found proponents of vertical ­
ly polarized antennas , horizontally
polarized antennas , and circularly
polarized antennas. Each proponent

will tell you that his system gives the best
results-after all , he built it or bought it and
he gets e xcellent results with it, so surely it
mU.~1 be the best.

The Proof of the Pud ding.. .

Now the little nagging doubt sets in-they
all have different systems and they all claim
to be right. Which one do you accept? Which
one will give you the best results? The only
way 10 find out is to "suck it and see!" as we
say in South Africa. But how?

I cou ld not get geared-down motors and
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Figure I. This unit isdesigned/or 70cm. BNCs are 50 ohm. Thecocu is
positioned as close as possible to the BNC.
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Figure 2. A crossed yagi antenna that consists 0/two dipoles at right
angles to each other. The arrow to the n'ght o/VDir showsthe direction
ofmaximum gain.
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Figure 4. The 1X line remains in BNC(5).
However, the vertical antenna now plugs into
BNC(3J. in order to insert the M-wuvt'. 50
ohm delay line. The horizontal antenna re­
mains in BNC(6).

P2 =:= HORlZONTAL: As PI above , but
now the fly-lead from the horizontal antenna
is connected 10 BNC( I) .

P3 =:= llICP: The TX plugs into BNC(5).
BNC(5) is joined to BNC(4) and BNC(6) by
'A-wave, 72 ohm impedance matching lines
only . See Figure 3.

P4 =:= RHCP: The TX remains in BNC(5 ).
However, the vertical antenna now plugs into
BNC(3) so that you can insert the 'I.z-wave . 50
ohm delay line, as in Figure4 . The horizontal
antenna remains in BNC(6).

P5 =:= 45-dt'gree LINEAR POLA RIZA ­
TION: The TX plugs into BNC(8) . The hori­
zontal antenna plugs into BNC(9) 10 connect
to the 72 ohm, "' -wave matching line, and the
vert ical antenna plugs into BNC(7) to connect
to the '.4 · wave 50 ohm delay line in series
with the 'A-wave 72 ohm matching line.

P6 = l35-degree LINEAR POLARIZA­
TION: The T X remains in BNC(8), but the
vert ical and horizontal antenna fly-lead posi­
tions are opposite the P5 posi tions.

C ircu lar Polarization

What is circular polarization? It is where
the polarization of a signal is constandy roear­
ing about its axis. You can achieve this with
the crossed yagi configuration when the hori­
zomal and vertical yagis emil the same signal
900 out of phase (recall that this can be done
with the yagi elements physically spaced 1/4
wavelength apart and fed in phase, or with the
elements physically spaced in phase. but fed
1/4 wavelength apart) . Circular polarization
is compatible , with no more than a 30dB
power loss with either venical or horizontal
polarization.

A circula rly polarized antenna system is
the most useful single configuration to have
for satellite wo rk. The antennas on our most
popular satellites (A..().. IO, A'()-13, F'()-12)
are circu larly polarized, and the linear anten­
nas on the other birds are always changing
their orientalion.

With this box. however, you do not have 10

make do with just one configuration- you 've
got six to choose from. No more having to put
up with much less than the best polarization
matching possible!BJ
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Figure 3. The 1X line plug! into BNC(5).
BNC(5) is joined to BNC(4) and BNC(6) by
f'- wuve. 72 ohm impedance marching lines.

special bearings to fit the available booms,
and I didn 't relish making rotation indicators
to show the axial angle. Neither could I gel
the ex tra low-loss, high-Q special switching
coaxial relays to mount up at the antennas to
do the change-over switching. However, I
still wanted a system with which I could test
the effects of various antenna pola rizations
for myself. I dec ided to use 18 BNC sockets
mounted on a panel, with the sockets se­
lectable by means of three fly-leads to simu­
late the three wiper-arms shown in the book:
one fly-lead from the transceiver, one from
the vertical antenna, and one from the hori­
zontal antenna.

By reposuiomng the IWO an tenna fly- leads.
I could easily change the antenna polarize­
lion. This enabled me 10 halve the number of
BNCs to 9 . I now had a simply-built, inex­
pensive unit thai mel all the requirements 10
carry out the comparisons of the various po­
larizations.

The unit in Figure I is designed for 70 em.
The BNCs are 50 ohm chassis-mounti ng
types . A copper foil ski rt is pop-rivened to
one comer of the BNC, then wrapped around
the shield of the coax . Posit ion the coax as
close as possible to the BNC in order to main­
ta in a constant 50 ohm impedance . You can
easily check the impedance by leaving a
VSWR meter connected in-line while trans­
mitting lo w power through the polarizing
unit . Adjust the wrapping of the ski rt to ob­
tain the lowest VSWR. Copper foi l is also
used 10 join shield-to-shield of the delayl
matching line between terminals 7 and 8 .

I measu red the veloc ity factor o f the coax
with a dip oscillator at 146 MHz (because
I do not have a 438 MHz dip oscillator)
to establish a lh-wavelength . Then I CUI

this in three 10 get the correct lh-wave at
438 MHz, and in 'I.z again for the '" -wave
line.

T he Six Positions

PI =:= VERT/CAL: The very short jumper
(approx . 85 mm), joins T X BNC(2 ) to
BNC( I) . The fly-lead from the vertical anten­
na is connected 10 BNC( I ).
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Software
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r From AVCOMI
The newest in the line of rugged spectrum analyzers from
AVCOM offers amazi ng performance for only $2.675.

AVGOM'S new PSA-65A is the first low cost general
purpose portable spectrum analyzer that's loaded with fea­
tures. It's small, battery operated. has a wide frequency
coverage and is accurate - a must tor every technician's
bench. Great for field use too.
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PSA -65A display of 270·no MHz TYRO block downconvener
showing SCPC. digital and video transponders.

The PSA·65A covers frequencies thru 1000 MHz in one
sweep with a sensitivity greater than -90 dBm at narrow
spans. The PSA.065A is ideally suited for 2-way radio,
cellu lar, cable, LAN, surveillance , educational, production
and R&D work. Options include frequency extenders to
enable the PSA-65A fa be used at SATCOM and higher
frequencies, audio darnod for monitoring. log periodic
antennas , carrying case (AVSAC), and more.

Can't wait to find out more about this revolutionary new AVCOM Spectrum Analyzer? Then see us at the SPACE/SITI
Las Vegas Show, March 21·23, THE INTERNATIONAL MOBILE COMMUNICATION EXPO In Las Vegas, March 29­
31. or Dayton HAMVENTION, Apri/28-30. Write. fax or ca ll AVCOM for brochure and specifications sheet.

M
BRINGING HIGH
TECHNOLOGY
DOWN TO EARTH

500 SOUTHLAKE BOULEVARD' RICHMOND. VIRGINIA 23236 ' 804-794-2500
FAX: 804-794-8284. TLX: 70' ·545
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DUly Cyc l", I OO",~ al60 C
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• Small sile
• ChOice 01 pas" ~ "ndS

• W ide se lect ion of t req uency ranges
• Separa le open COl lector CO R oulput
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• 1 yea r warranty
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where space f5 al.' prem,um. The ",ce llenl t,onl end
reject ,on w,th w.de ~ yam l c range guarantees excellenl
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ASK ABOUT OUR COMPUTER CONTROL
SYSTEM. AND M1CAOCONTAOL AUTO
PATCH. AND REPEATEA KITS.

WRITE OR CALL FOR OUR COMPLETE CATALOG
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'Baa ie"'C C;..uilS by Slaal.y R. rul'o~/Joh~ Ra,.Ii~,

A "ep by " "I' appmaeh 10' ,h< i>eg in ning ,",den' t""hnLe'an 0' engi­
neer, Cm'e" oo""ep' " 'e,m, and noa,hemat'.... r"'l uirctl '0 undc,"'and
AC "ir<u i, pmbto m, ;n an e..y to ,ead f",ma< ,U~. 9$

· R. d;o Hend_. 23'd Ed";on K'il/i<Jm I . Orr I'.'6.\M
(H",j """c, "n ly) Th" I><d, " fillcd "'1110 840 p.ge, "I'ewrything y''''
""an'oo '0 kIlO" abou, rod l" ""mmuni""lon , V,lU ",II gel an in dep'h
" uJy of A('!DC fondan",n,.I" SS8. an,cnn.,. amphne". PO"e'
,awlie> .nd more 529.95

.M..... __ 0' IDOl CifcuJto-S<>IHl·
Stole Ed~ion by K<ndall lhb,lI" .\·""on,
"V i,h '10" ""Nanding referell<. ,n hand.
d c"'mn i,,, h"hhy"" and p",fe",on.1> ",II
ll<"<f hale ,,, "'a",h fur ""hematin .~ain ,

Comple'd~' u[>da' O<!, 'he b"", i, 'h"'.....ghly
H1d"..d and ail 100 1 ci,eui" arc " Iearly
,lla, " all"<l 420 page" 519.95 \.On cu' or

· W....d Prell $enooees Freq.....ncie1o
(RnV) b)' T/I""'d' Hd.rin~IO" I'.'80 ,WV

A "" mp'eh< n, ,'e n",nu,1 "II o"n~ Ra,hotele,y p" ne'W , mo.\Il1tO""~­

'","'.m, . 11 ,nforn,. "on- . ntenna. rece",e" , 'o,m, nal onll, . plu, Ih,ee
..",n,i,'e fr"~ue""y Ii" " Co'er> M ""orld I',e" So",,,;.,, bmadca, ' ­
ing in Engh,h _' T he O,ig ina l Pre" B",,' . . Il-ll"'ge" SII.95

' OOTE Morae Tu' o.
~'I"l'PY d,, ' fo, IB M K", XT. AT and compa'ihle>
Learn Ih< Inle'na,i"ml M""" "Ide or imp,,,, e lOU'
"apahih'ie" One d"keue "'ill lake you from be~mne,

'h",u~h eW' el. " in easy ;clf-pa<:oo bson" Standard
or hrn,,,,'onh n><><ie, Cod. ,peed, from I to <We, 100
",'or,1> per m,nule 520,00

. The l'I;dden S;g""'s On s",leM" TV
bJ' Thorn'" P. IIdrri~I(IQ" d" d Bob Coo~' J'_

Nc'" ho...k ,1><>", "nd <ell< 10"",' h> ' unc in the ","ny ,hou",nd> of
Teleph"ne. D.... Td.. , Teiet;'pe. Fa,:,imii< Signal> ""
mo" of 'he rv S.,ell"e" ' '<>YCr> equ'pmen'. I><>ok-up",
where to tu"" Only boo k ",,"e"ng the", """., "gnal,
"n 'he ..l<lI i'e,. plu, .11 , ub.'a"i"" n4 page> U 9.~~

·Shor1w..e Di'o<:l"'Y by f",nl Royliw
A ""mplete di,ec''''Y h<l ing all do"",,,i,'

and lo,e'gn " a' ,on l,e4acn,ie, data I'fllm 1,6 MH, ,,, 'I() MH , (h'er
6.lUJ h" ing' "f Air force, . Na"e'. Army'. "ne'f)' . ome,~e ocy , ' P;' ,
,muf~le". p"a<cfdande" i"",. aero I'ooe,al 'pl. :e , intc'1'",land man;'
""". ",,,'i,,.. , C"''Or' all 'ype' "f "on,m""i"n n,,>de' ~S8 , RTIV.
fAX . CW and AM 517.95

'Sh<>ftwave Cllnde.l;ne Conl,denl,el by C" " L fkx ..,
h""n",ng reading-ne'W book co"er> all d~nde"i ne bma<ka", n~,

<'lUnt')' by "'lUn'')' _'eih lre4aencie,. a,her ""pabh"Oed inf",ma·
',on - , py- '0'"""en" - Ireedum ti~h'c r>-
rcbel- . nat ...h'" ,ad,o-":<re' ",diu- eo"­
er, ,Ii Currcn,puhl"aMn , X4l"'ge, SlI.95

_RTTY TOd.y b,· o".. /~Kra", /(41'Wj
The .." ..... oo ly up.to.datc RITY !lou. in ." Slef·",•. eo>'." all
r""." of RTTY_ RITy . nJ Home Coo,puler;-"~"l comprehen,ive
RIT)" foid<: <,'or puhli,hed Folly ,lIu'('al.d . A "'0." for RIT Y fan•.
1 12 p.~.. , SII.~5

' 1989 PnOflO" '0 Wolld Band "-<1;0
by Inl<"'olio,,01 BroaJrd"'i"~

S.",i"" , IJd,
y,,,, can ha"e 'he ",,,,Id at y"" fm~enip"

y,,,, ' 11 ge' ,he I. ",,, "ation and ,ime grid',
,he 1 9~9 Buye,' , Guid".nd nou,e, 416
page,, 514.95

.,
.. ,OJ

THE
DIGITAL NOVICE

....- ""'_.. ~AMATEUR
RADIO..._.....

• T""""'ilter Hunting: Rodio
Oiro<:bon Find;ngSimph/;ed
by JO,,,ph fJ_ Jfo.II ...'lOl' dnd
Tltoma, S_ Curl" 1I'86t'ZZ

3.1 6 pa~C' , 2 4 ~ illu,,,.,i,,n '
517.9~

'T'" [);gitaI Noviee
by Ji'" (;",bb ,' K9f:1

You, guide '0 the fa", ina' ing
"",Id, of eommuni"a"on ,loa'
hO'e JU" "pen«! fo, ,~ .."d,

or .m"eu, rad,o "p,oralO", ~"" ~'ou "an Icarn .boo'
e"e')" hing f",", Mo, ,,, ",Ide I" ,he la'." ,n packel ,ad,o
'<:<:h"" I"gy SlI.9~

oThelhgieofHem_ by J~TT)'S~'on l K'SflXR
The ne" ti"", ;"lU "an' '0 ge' "m",,,ne ,"",r,,"ed in h.nomm~. lend
'e m oeOJlY" f .Ie,')" ', I"" inating 1><",. We'", had • Ian'.",,, hi"",y.
helped in ,II ,ur" "fe"",,~e ocie' -e..n in Antan i, ..pl",a t ion, Ho'"
al><>u' d<ma'ing "DC ot 'Ile'" '0 y' lU' 1,><:.1 ,,,1><,,,1 l i brary~ Si>'~'ial SJ,9$

2.S6 page< . iOill","a""n, SIO.oo

.OX P..-: Elhlc:li.... To<:hn~ 10<Radio Ama'eu,"
bJ E~~<w< R. TiI,oo K5RIG

'r... &ginne,'. Ho_ 0 1..."""... ,
_ _ 2nctEdit;on by Cloy f~""

Comh""" ''''''1)' and pradie< in an ea, y'­
to-undc"..nd 1<""IOt, and pro' ok ' inl(l' ­
matio" I'ur d'l,~",ng and i n,talhn~ ,ad,o re<c " 'er> and " an, m" ,"" .
an'e nna" "a",m"","" hne, . and te,1 e40,p"",n, 400 pa~.,. 291
,lIu, ,,., i,,n, 516.95

·f"" Pack81 Radio ...__

b,-Jonatlran L. Jfoya KRJT
, . •0 ",, 011 en, pI ece or " '<Uk Well

,,"orin reoJing for I><~h ,he np''''''""ed.nd
the DC'" p. ... k...'ccr , ,he donn" ,,'e ~uldc 'u
~ma' ...ur "",:kc~ """,~"on, ..

_ (;'W yn Ileedy WI8EL On l~' 5 l ~ , 95

"'" riKh'. a 'n aAly! .\'011', 'Jr, popalar ,I«'",oi" and amaUa, radio
/H>oh you '., Men IrQunotioN POOf mol rode K'oyn< fa , an hu e '
No", y"" <on build ap ""I' Ira"uhad library ",ith Ih..r . of l-<:o, ,,
/01'0"1<' ,..

CH-TO-TEN

We',,", had '" "'aor~ phoore calls (rom people
""",'i"8 OU' (am.." s 73 COOl' 'apes that we 've
decided 10 brf/18 Ihem bach!

UNCLl WUNrS
COO(TmS

5 w pm-T his is the beginni ng lape , taking you
th,ough the 26 letters, 10 n umbers and nece""..y
punctuation , complete w ith p raclice every step 0/
the way_ The eaSe of learn,ng gives confidence
even to the faint of hear!.

.'>1a y?7
,"lav?7
Jul 7.
Jul 77
lu i 77
Dec 77
!).x 77
feb 78
Jul 78
Au~ .~

Scp 7~

';('r 7~

o« 78
."0" 7~

~ov7~

.",,',.~
Jan 74
Jan N
,"lay 79
Jun 7Y
_"0,79
~"v ?Y
Jan so
fcb !lO
,"la, !lO
."Ia, HQ
Ap' WI
J\ln ~O

Jul 80
J" I~o
lu i 80
Aug SO
ScI' 80
,"la, ~2
Jul 82
D<c~2

f,'b $3
hb$J

• Tille

I Bo ndplan .nd C'l·" "II "f<,
2 Conve,,,,' n 1>" ..
3 Rodio Sh" d, fRC~'
a l-: F lohmo o .\Ie,,",, n~<r InA
'; l1 y,(;ai,,67011
6 Anlen na SuMe" ;"" ,'
7 Ralli" ~ h.d, B". I" ,,, ne-II
H n,· I'uhl"""" I
4 II",,' .1>0" ' S~H Co""e",,,n,'

10 Radio Sh. ,' TBC, I I and THC- 7.
11 Rod,o Shad. He" h, ,,,, ,\1 " " n
12 ) l y - H",,~,· h~ I A , lI y -(;. ' n l

I l Kr.c" KC\l'2l IOIl
1~ 1.. '" 1' <'"'' T,·I<. ' SSH -75
1"> H",Ii" Sh",'. Beali" " TRC 1';2
1b e ll \\,, 1" .. T"I.,,·(" """''' ;''n
17 Sha, 1' ....l,ald CB-Xr ~l A

1~ SRE S;,looh,m(i," III and P.,~ 123A
IY .\ lid land lj,H 82C and Other 1'l.1. Rig'
20 ~a".ydk ~Sll, 75 .nd SS H-I(~I

21 R"y , e 1-655
2l J<>hn" ,,, V,ki n~ 352
2l e Bt" lOF,\1 Part l
2.l CH' 0 III f',"1 r art II
25 .\ \"," Talk 1'<>",,", I" , the THe II
2~ S"a" RoaJ Talk"f oW
2? Penney ,SSIl Rig
2H Th ,· Poly,Pak> .O-t'h. nod e B lIc>a,d
24 Th.,Co bral32
30 :-; " ,," ~ ;f ,' I". 'SIlCH R,~,

11 fl"ubl,' You, Cha",'eh ill S';B Con",',,,,,,n,
12 On Tco F,\ I
JJ I'u ' Th" Il r ,o.; .i n CBBoo, d '0 l ',""
3. Pea kl n~ .nd T"'.aki,,~ j 1)' -(;.'" Boa,d,
15 CBIOC\\'?I H)·'G.,n l
3b ~I",,,,, um Moo"'" i" n for CB Con",,-,io n,
37 Ekd Up Yo", CB"o,C \\, C" ",'"",on
3M ,~JJ a Ili~ ila l H,'. lI" u' to V0'" CBC""" ,·"i"n

>e nJ 13,00 I", 110 ,' fi, ,, a,,,de ..od 11,50 <."10 thefeaf' er. Ju"
,'hoo,,-' ' he arride nur" I",,; "nJ coli wi,h . ," ,eJ" , ",d number
Of 'cn,1a ,'h,'d or nwn",. orde, to: Cillo Ten, 73 A ma'.." ,
RoJ", M"~""ne, WGt- Crn,"" I'f '"",,,,"~h .\"11 03a5~ (603­
52,;,a20JI

,.1 ba< led n,,, " ay on ell-',,- W mcrcr conve"i" n, Take
ad,'.n 'a~c of " u, orrc r '0 help y" u ~.. 0 " IQ ",d,·" l....I",. 'he
,u n,po", peak , ~ai" 1', ".'y anJ ,a"", l""" m"ncy'

WHAT!
An OM of yours borrowed a prized copy 01
73, and now it's among the missing. Let
Uncle Wayne help restock the issues in
your almost complete 73 yearly volumes
from July 1980 to the present.

Write us today for the copies you need
from July 1980 to the present only. Sorry,
but we've sold out all but a few collector's
copies prior to July 1980.

JULY 1980 to present . • . $4.00 each
including postage and handting

$5.95

55,95

$5.95

$5,95

"Co u ra geo u s"

"Gcucsls "

6 + wpm -Thi~ is the practice tape for those who
su,vived the S wpm tape, and ,rs also the tape fo r
fh e :-Iovice and Techniciao licenses_ II is corn ·
pri",d of n"e solid hnur of code . Cha,acters are
sent at 13 wpm and spaced at 5 wpm , Code groups
a,e e ntirely ,andom characters sent in groups of
five-definitely not memori.able !

13 + wpm -Code g,oups again , at a brisk 13+
wpm so you 'll be really.1 ease when you 81t down
in front of a steely ·eyed volunteer examiner who
starts send ing you plain language at only 13 per.
You 'll need this extra margin to overcome the
shee, panic universal In most test situations
You 've corne this far , so don 'f get code shy now !

20 + wpm -Congra tula tio ns ! O kay , the challenge
of code is what' s gotten you Ihis far , so don 'l quit
now, Go for the Extra class license , We send the
code faste, Ihan 20 pc" U's like wearing lead
weights on your feet when you run , you'll wonder
why the examiner is sending SO slowly'

"Back Breaker"

"T hl' Stickll'r "



UNCLl WA\,Nl'S BOOKSUlLF

· ln lC~.""""- tytt.rr ,'1.-...n_
\.1 ...- . i"",.. u><d III .... "'I. 0(....,.,....... ...""' ...,
I, ' IC. TIl" t>o,.,.. """,... a~ ......-..und."t! <>f ........
• in· " . S12.9!i

r- - ---- ---- ----- - --- - - - l
Vlck 1'111e'SIHlsadf trlCr fn

o 11M: Pee ker Radio Handbook $ 14 .95
o 11M: Ber:inner ' ~ Handbook of

Amaleur Radio $16.95
o DX Po...-er: Effectiv e Technique!; for

Rad io Amateur~ $10.00
o Transmitter Hunting: Radio Direction

Finding Simplified $17 .95
o 11M: Digilal Novice $ 9 .95
o The Cormnodore Ham' s COfIIJ*\ion $ 9 .95
o Ma.o;rer Handbook of 1001 Circuhs $19.95
o World Press Services

Frequencies (RTIY) , , . . , $ 8.95
o RTTY Today S 8 .95
o Shon ave Clandestine Confidential $ 8 .95
o Shon ave Directory $17 .95
o The Hidden Sigllllis on Satellite TV $19 .95
o GGTE Morse Tutor floppy disk 520.00
o Radio Handboo k , $29.95
o Basic AC Circuits . . , $24. 95
o Easy-Up Anlenllll~ for Radio

Li~teners & Hams $16.95
o FimBook of Modem EIectrorUcs

Fun Projecls .•..•....•.. . ..• ..• . . . . $12 .95
o Commodore 64 Troubleshooting &

Repair Guide ., , .. , $1 9. 95
o C641128 Programs For Amateur Radio .. $1 4.95
o Fun Way Into Eltetronics Vol . I $ 9 .95
o Fun Way Into Electronks Vol . 3 $ 9 .95
o Basic ElecJric ily & Eltetronics - Vol . I . . $1 1.95
o Basic Electricity & Ekctronica - Vol . 2 .. $ 11.95
o Solid Slate Projects You Can Build $10.95
o 555 Timer Applications Sourcebook $ 9,95
o 178 IC De~igmi & Applications $12.95
o Foresl Mims' Circuil Scrapbook II $19 .95
o Crash Course in Elecuonics

Tec hnology $21.95
o Short.... ave Radio Listening ith

the Experts $22.95
o Masre ring Pac ket Radio $12.95
o ABC ' s ofElectronics $12 .95
o Magic of Ham Radio $ 3 .95
o 19S9~o;portto HamRadio $14 .95
El Genesis Code Tape $ 5 ,95
o Stickler Code Ta pe .. , , .. , . $ 5.95
o Back Breaker Code Tape $ 5 .95
D Cou ragoous Code Tape $ 5 .95
o DX World Map $ 4 .00L ~

_.•, - -

...':::'Q-----

• l E.,....,. ",GfnyLDult'r

DaY""'''' fur houn UI f..,... of. ~IO~..... I.....-w.e 10 f....
.....nod> and ""' ~ llN:o )ou·re. SWL·•• DO' DX·. r , _ ~ou can
prot>ably .... _help Sll .9!i

Yes, places you've never even
heard of! Nearly 400 OX coun­
tries gleaned from the Awards
Lists of dozens of IAR U mem­
bers- more countries than any
other map available anywhere !
ARRL' s DXCC map doesn't even
come close!

· Cr_ c_ III E...,,,,,,,,,,. Tochnok>gy '" LtJ" i, Ii. F"''' l.II l , Jr.
W"h . pm'.o formal of pt'Oj.ommed iO>tN Clion. ,hi. booIo. ,........
YOll ,he boa"", o f .~tric"y and .1""''''0'''' '0 • 'tep·by·".p.••')"1<>­
undermnd 1",," 011. Sl I.9!i

TUl WORLD
Is Yours for onlg

$'.00

· ABC '. OI[ locI....... b, f:afl JIIO>/> ~<01",

W' ''teOfor ""yone ... . n'ing ~, Ie••n ,..
baoic-> o f .1«<"""".thi> ". «.' <1"'0.
.. .., . ..<il ~hnI"- Iool. - !undo· r
me-_l> of .1«,,,,,,... uod ,""'"
awl"'_..... SU .9!'

._ ....-.g POClotl A_ : T _ GuOSo by Do". Ingl'l>'" AJTl'iJ
Pack.. radio i> .... hone ""'" rapidly
«I*'d ...,. of "",""", 0"'.·
_ . .....- lor ent/Iu<iooor .
_ Pack.. Radio<> .. in put yOb ...
.... am,"I cd,. of th IS d'l................"'­
ar ...... ,.,,"'..,,"'" sn.t!!

. _ EIod'ic:M,l£lw<h " " i... by If. " R. J',ol'ill.
In m.., I>a....: clo<t,oc., <lea""""" ......... of .."booL,. modern pro-
l ..........t fonM , 10~ IIw; ..-no! .. . qi<a1 _
...) _u_rvand ) ' II .~ ..
ovol I ......,.J""'e' """ 111 '" ,"" ba>oc:: a><l<~' of""'.... fundanlefl.
'oh
0Val 2 IH..", ACIDC (' ""o il> W,,, ' ) Th" . " Ium< bu,rd , on ,"" b.,ie,.
It gi,•• ""," iled informat;"" on ""ic• • nd1'","11.1 ,,,,,.i,,, dk<-" "n
i lid",:..."", . • ap""'",1'O«" and lfao,1"""'" "'" ~'"

• Pra;oets y__ ., It..., i : (;",,~ J.1'-..
H.~ )''''' ...__fur~... ..,..'~_ ................"d)
""", and -.l,lIfuU~_ued 1O."mtI ·
1aI. you oc'.a"•• ,h,ok",,·' If "'. thi>
boo. "'.. '" rilten I",. you ' S to, 9~

. Fu" Way InlO Elecll""~1 b, Did S",it~

Thi. ) .0Iu.1< ..,.,.. f.,' ure> intmduc'o,)'
proJKl. rOf belllnn,,,.: .leeI"""'<o el'llhu,i­
til> . " .95 ...
_VOl I .1lCIudoe> 20 PfO:IC'Cl> OIl t..oc rnaoenaI. and .n•. ,...........
dncrljlllOM and ..... 10~ prnre<t.
' val t I "'" 20 prtJll«"U ,-"". n.. 1OpI<' """h .. !oOId<n.,. ""'" "mo._rd., .".., "'01"......"' _ "'alln, ' '''';U" d..~ram>
°Vol J .'We" ••h onctd "..oj«!_ ,...,hgoMII mlegr. t<"l! . ' ''' Oll•.•011'
""",'ing PC l>oard.and build ing. mini .) n,h. , iz", _

_ bll 10'.'''''' H".-.n 'w. &rlUI
Tl".IIouO .. _ ~~~ ,...... . I' .. ,Il
"""'" )_ _ "' ~ b) Ibdf _ ,.,,11
",.... l<Jlod _ do. "", S'.9!'

· 1Cu.n C•• , ~: .. b,J" ..pltJ, C"".
n l> t>o,.,k "'" ..." non h" .Ieel""''''' bllb·
hy'''' III p"wKk ,",i~h' into hu... p,..'i­
cailC. """"' io a<:'uI cj",..", SU.9!'

° f itOl _ OI -... EIoelroNcll f .... l'f<>jecl. Edilrd II, ..tITSoj.IH'J
Lookin/l for . way 10 hI'. fun, Increa.e yoo, techn;. al upenise, 0011
..'" money • Illi .'~ ..,....,1.... ' Thi. U"kj.... compendium cllo<:k·fuU
of PfOI«l. ..ill ""'.. yOlL """"'. $19.95

Card # EJO pira lton Date _

You may order by mail , telephone. o r fax . All payments are to be in U.S. funds . Please add $2.50 for shipping and hand ling for all orders
except " CB to 10" and Back issues of 73 Magazine . Allow 3 weeks for deljvery .

Telephone: (603) 525-420 1, FAX: (603) 525-4423
Mail : 73 Magazine , Attn . Uncle Wayne. Forest Road , Hancock, NH 03449-0278

Sneer Address

-------

Zip

D Check/Money Order

----

State

D VISA

----

D MC

----

DAE

--r ­
I

I
I Name

I

I
I C ilY

I
I

I
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*** Unlden CB Redlos ***
The Uni(Jen line of Cril l ens Band RadIOne-ecervers is
. lyled to complimenl olhe r mOtllle audio equipment.
Uniden C B radios are ao reliable thaI Ihey reve a two
year limiled warranl y. f rom tbe leature packed PRO
810e to the 3 10E ~andheld, lhere is no better C~i..na
Band radio on ttle mark..t today
Pfl0310E·T Un'den~ ClI. Pon_ /Mobole CB .. 183,8S
PR033OE·T Uniden ~ Ch. RemoI. rnounl CB ,, $11)4.115
""OSOOOoT Un""n~ Chan"" Cli l,IIoboIe ...... U 8 liS
KAAATE·T U",den ~ ~hannell_. I1IdioO .•.... 153 115
GRANT·T Unidarr~ ~~.n"" SSB CB mobil• . .. . $166.115
MAOISON·T Un'den 40 Cr.en....1sse CB ba.. . . . 1244.95
P(:122·T Unm.n 40 c~. nnel sse ca mobile. " " 51 '8.115
PROStOllL·T Unid.n 40 ~~a n nel CB Mobil.., 538,95
PAOS20X L·T Unid.n 40 ch. nnel CB Mobil. " , 5569S
PA053011L·T Un;~n 40 etIan 1CB Motlile l79,85
PfIlO54OE·T U"id.n 40 ~han"'lCB MobIl 197 115
PA064OE·T u".den 40 ~lIlln...1SSBCB Mobi ,S13785
PAQ710E·T U"iden 40 Channel CB Sue , 111 8 115
PAOe10E·T Uniden 40 etlan...1sseCB Bue " , 1174.85

*** Unlden Rede, D.,ec'o,..***
8IJy the I ,nasl Unide" radar detectors I rom CElloday.
T"LK EA·T Un,dan la lklno radar d.tector, , , , , , " . 1184.95
A07·T Un;dan .isor mount 'ad.. detector " ., .... . 599.95
ADIl-T Un,,,,,n · PasaPOrt" Sil" ra"'r d..l8do, .,. , III ' ''. 85
AOIlllL·T Un'~n ' m;ero" , lZe radar de'aclor ,.... 114".9!i
R025-T Unlda" ...or mounl radar delactor . . . . . . 15" 115
A05Ol>T Unldan vi&Or mount rada, del llClor.• , .. IU 115

ConsumerProducts Division
p o 80. 1045 0 Ann Arbor. Moct"gan4810&I045 US A
For orders call 313·973·8868 or FAX 313·971-6000

ClflCl£ 121 ON RUDEA SERVICECARD

For credit card orders call

1-800-USA-SCAN

***F.calmll....chl,..• • PfICW'l••***
FAX3300-T Pactal F.. rnaC~lne .'I~ p/'IOne ". , 51.0911.~

llE7 50-T Un"",n Co'dless Pt!oroe ..~~ speaker ,188.95
llE 5!iO-T U"id. n Cordlllss P~onll. . . 579.95
llE300-T Un"" n Co,dless PMon.., , 568.95

*** "t.nd.d 1.,,'Ie. Conl,acr * **
~ YOU ~r~n&S<O • scanner. CB, ,_r delaetor or cord...
Il/'IOnII I,omany. Ior. '" tile U.S.Of Cana<lll . lln,n,,,,, 1u130
da.yS, yOU can 911I " P to tn,.. ."..ra 01 .., _ ....."'.
conlTaCtlTom W arTWltllC lL Th.. ...-oce ...t_ plan lle9"'I
arr., lhe ....nufactur.... ",a" anty • .por" Wa"anlllC~ . ,.
per10rm .. ..-...ry lallor and "" ll not croerge lor return
'~Ippong. [Ite,.,ed seN",eco"lract. are nol refyndable and
8l)(IIy only toIne()I19inaloure ~..er, Atwo Yllare" IInded con·
l"d onamobilll 0' ba•• acann" i. 529.98ancl t~reey..r.l.
539.88. For ~and~" ld scann" r.. 2 yaa ra i. 559 88 and 3
, ea" "579.99. For"doIr detaclor.. twoyea,. " 129.89.For
ca radlOI. 2 ,ears la138.89 For cordle.. pilon..,3 yea,. ..
53".89 Order yOUr ..I. nded ..,....;:. COOUacl loday

OTHER RADIOS A"D ACCESSORIEI
8C!i511LT·T S...,utl0ctlannel_n 5"" 95
!lC7011LT·T Se. re. r 20 chann. _n ,. . It 58.95
SCl 751llT·T Bearcat 18 cnannel Kanne< , 51 56.95
A2060-T R'1IlInH 60 ~~annel sea"n..r .. . ... 5148,95
T$2·T R'lIenc, 75 c ~ann ..1ac.nnll r , . 5269.85
UC1 02·T R'lI.n~, VH F 2 c~, I WaUl,anacal_ " 5114.115
BPS5-T R"lI.n~ , '6 amp reg. POIO'e' w pply . ., 5 ' 78 9S
BP'Z05-T N..c.dball PIlCktorBC2OOlBClOOXLT 548 95
B8-T 1 2 V M N~Cad balte<_ I"" oI eogl'll) 517,95
f BE·T f ,_ ency Do'actory tor E..tam U.S "'- l ' 4 95
FBWoT FleQUenCy Doractory lor Western U 5."'- ... S''' .95
AFDl .T G'"al L...... F'IIQ..e"CY DorllClory il ia 95
AF02·T N_ England f'"Que<ICy DII8dory 114.115
RF03'T Mid Al la" l ": F"""IYlln,;y DirllC'ory 11".8S
AFOoI ·T SoYI~ eUI F"QYen~y D" lIClory . . " , . , . 11 4 .95
AFP5·T NW & NOrln.rn Ple i,.,. F'eQuency 011 .. .. It''.95
" So-T A"plane scanner OirllCtory . It 4 95
SAf·T s., ...i..1R.dlO Fra<luen<:y Olrectory . 514 95
TSG-T "Tap Secrer R'9lSlry 01 U.S. GoYI Freq 51 " 95
nC·T T..... on on tllle(ll'lOne cab 1"'.95
CBtt-T Bog CB HandbooklAM/FM/FrHband l ' " 95
nc·TTechn"l_ tor Inle<OIII>ImgCatnm__ 114 95
AAF·T A.~road IrlKlU ey dlleclory 514115
EEC·T Embassy & E.p,onaO' Commun;eahons. . , , 5'4 85
CIE·T C""ert InlellloerlCe, EI.~t. Ea.lIsdrOQp",o. 5" 85
MFF·T M,d...sl Federal FrllQ""ncy dir8dory , 5I 4.11 5
A60-T Ma9net maunt mobile ",anner anlen" a, ... 535.05
"70-T Baa-e atallOlL scann.... an"n... .. 535 95
" l 300-T 25 MHI.·' 3 GHI DllCOnllantanna 51011 95
USA.. ...T 1III'lI lIIOUnl VHF . 11I "" '2 ' eatlIa 139 95
USAI<·T "".. _ mou"l VHF anI .., 17' cetJlll , U 5 95
.ldd 54.00"-'9 tor....,.,._ordered., I" 111....
Add 51 1 00 . nipping per radIO and 54.00 ~ ."'.."na,

BUY WITH CONFIDENCE
To11I'.' tll.'.at.ard.,I".,., 'rom C£I 01any scanner.
send or phone your order direct ly 10 our Scanner
OiSI "bul lonCenler~ M lc~ igan residenlS please add 4~
sales taI or wpply your Ilu: 1.0. num~. Wrinen pul'
chase orders ar.. accepled IIOIn appI'O'ie<l goYernmenl
&gene_ and m<)$1",.11 raled I" rns al a 10'l0 aurch.rge
lor net 10 tlIl llng All salea a'e subtecl 10 ava'latllirly.
acceptan.ce and ve"I,ca\lon. All sales on 'CC8S$Oroas
are l inll. Pri.ces, 'ermaand speci"cabons are subiect 10
change WII houl nonce. All priceaare in U,S. dollars.Out
of stock Itemswill be placed onbaCkorderaUlomslica ll~

unless CEI is inslructed dllle,entl y. A S5 00 addilional
handling lee will be charged lor all orders Wlt~ •
merchandIse 10'. 1under SSO,OO. S~ipmenlS "e f .O,B,
CEI "'arehouse in Ann AfboI. MI(:/'IIQllI'I. No COD's
Most Ilems listed ~ave a manulacluler'. warr.nty. Free
coPte-s 01 ..arran,,,,s on l FleM producls are a.a,labie
by w"" ng 10 CEI. Non-cerlll >ed checka requ ire bank
ereereeee. No' , eaponsi bl.. 10 ' IYPO!l raph.cal errors

Mall o rd e rs to : Communications Electron·
ics~ Box 104 5, Ann Arbor, M ichigan 48106
U.S.A. AddS11 .0 0perscsnnerlorU.P.S.groun d
Shipping and handling in tne contin ental U.S.A.
For Canada. Puerto RiCo, Hawa ii, Alaska. or
APO/FPO delivery, shipping c harges are three
limes continen tal U.S. rates. If you have a
Discover, Visa, American Express o r Master
Card, you may c a ll and place a credit card o rde r,
5% scrcbarqe lor billing to American Express.
Orde r toll-free in the U.S. DiaI800-USA-SCAN ,
tn Canada. d iaI6OQ-221 -3475. FAX anytime,
d ial 31 3-971 '6000. II yo u are ou tside th e U.S.
o r in M ichigan d iaI31 3-973·68 66 . Order today.
Scanner O"lnbuhon Cenler· and CEI lOQa. .re Irade­
rnarl<. 01 COmmyntCallons Eleclron ics Inc.
Sale d.'ea 318/88 - 8/30 /89 AD ' 030889·T
COpyrlght C 19B8 Comm un lcat lon. Electronics Inc ,

BC760XLT
800 MHz:.

mobile ae. nn.r

SPECIAU-~.

Bearcat" 200XLT·T
List price 5509.95/ CE prfc. ,254.95/SPECIAL
, ...."d, 100 Cltaltllel ••00 "H~. H.lldllald
"a,cll • 11,"11 • Hold • ~orl,., • toolrout
F,.qu&flc, ranoe' 29,54, "8·l 74. 406·5 l2, 806·056 MHz
EIC;ydas 823,9815·841l0125 ana868 9875·81l4 0125 MHI
The Beare., 200XlT sets a new standard lor neoo­
held scanners in performance and dependabi lity,
Th is l uli l aatured unit has 200 programmable
channels with 10 scanning banks and 12 band
coverage. II you wa nt e very sim ilar model without
the 800 MHz. band and 100 c hannels, o rde r the
Be 100XLT·T lor only 518995. Includes antenna,
carrying case w ith bell loop, m-eed ba llery pack,
AC adapter and earphone, ordervov-ecenner ocw.

Bearcat" 800XLT·T
Ust price 5549.95/ C E priC. S259.9 5 / S PEC IA L
12-Band. 40 Chan_' • "rc"..'" .cann.,
l'rlo,n, _nlrol • "arcIVScan • ACiDC
Bands. 29'54, 'J8·174, 406'5J2, 806'9'2 MHz:.
Th& Uniden 800XLTreceives40 channels in two bankt.
Scans 15 channel, I>8r second, SIze 9'':''' ~ 4Yt". 121':t ."
II you do no' need lhe 800 MHz. band, a similar model
ca lled the BC 210XLT·T is a.a,lable for $178.95.

Bearca~ 145XL-T
L ist priCeS189.95/ C E prle.S94.95/SPECIAL
fo-Band. 1ft Clta",..' • "_'Yelalecall".,
Prlorlry _lIlrol • lIIIa.tlta' ,.arclt • ACiDC
Bands: 29-54, 136,' 74, 406,5'Z MHz:.
The Be.r~al 145XL i. a 16 channel, prog rammable
scanner coyeling len I,eqyency bands. The unit teatures
• built-in delay lun.ction thaI adds a lhree 'B<:ond de lay
on all Chtlnn&l, to prevenl missed transmiasions. "
mobi le ve"'ion calle<lt~e BcseoXLT-T 'eaturing pr~

only, "'ealher search. channel lockout t1nd more IS
. va;lable lor S94.95, CEra package price includea
mobile mounl ing brIIckel and mobile power cord.

Presiden~ HR2510-T
L iat price S499.95/ C E price '239.95/SPECIAL
1011.,., lIobli. r,an.c.'"., • Digital VFO
"6111 Band Co...,aga • AlI-lIoda Op.,.IIon
"elm liquid c".a'a' dlapla., • Aulo ~u.'ch
Rlr. Pr.PrGfI,ammed 10 KH•• Channel.
frequenq Co_~.: 2• ooסס. W ML 10 211. 6gg9 W HI

The President HR251 0 Mobile 10 MeterTransceiver
made by Uniden, has everything you need lor
,mateur radlO communicalions. Upt025 Wan PEP
USB/LSB and 25 Wan CW mode. Noise Blanker.
PA mode. Digi lal VFO. Built-in S/RF/MOD/SWR
meter. Channel switCh on the microphone, and
much more! The HR2510 tets you operate AM, FM ,
USB. LSBor CWoThedigitally aynthesiZed frequen­
cy control g ives you maximum stabili ty and you
may choose e~herpre-programmed 10 KHz:. cha"..
net stepa, or use me built-i n VFO lor slepa down to
100 Hz. There' s also RIT (Receiver Incremental
Tuning) to give you perlectly tuned signals. With
receive scanning, you can scan 50 channe ls in any
one 01 lour band segments to tind out where the
act ion is. Order your HR2510 Irom CEI today,

NEWl Presiden~ HR2600-T
L ist price S599.95/ C E pric. S299.95/SPECIAL
fOlia'. lIoblla T,an,c."'e,. " ••".atu,.,
Deh"')' lor '''ie ne. produCl is SC" aidu lfJd lorJyn.. 1989
The new President HR2600 MObi le 10 MeIer Trans­
ce iver is 8imilarto the Unmen HR251 0 but now has
repeater offsets (100KHz.) and CTCSS encode.

Get sped.1 sa ..i"". on filII ,,,an"e"
~:rred in rll;s coupon. Tllis "Ol/PO" mu.'
be jnt;kldfJd * if h )'011' ",..id ~,
Credit ~rd$.~lI/chec~llIfldquan­

,it~ d'Kounr. II'" ...e/uded from 11'1;'
o""r, Oll.r v.,id o",.,on PNfpa,d ons. ...
mailed d''lJCtlyro Commun;ea.toons E~
fronics Inc. P O,8 0_ ,a<lS-Oepr. UN/6.
Ann Arbor, Mic,, ;ga,,4S10tHO.f5 USA
Coupon upire s Slip/ember 30. 198"
Coupon mayno rbe used in con;uncfion
with .ny olher all., from e El Coupon
may be PflOfocopied Add 1 11.00 lOf
$hiptNng In the conf,nent., U.S.A
R...,.nCJ TS2·T •. . . . . . . . • 259.115
Regency INF~T•••••••••• S79.95
Regency R2060-n . • • •. '114.95
Regency UC1 0 2· T • • • • • •S1 09.95
Regency RH606B-T• • • • •S419.95
Regency RH256B-T••••• • 294.95
Be. n;:.1 200XLT·T •••••• • 249.95
Be.ru I 100XLT·T •••••• S184.95
Be.rc. I 800XLT·T •••••• '249.95
Un lden HR25 10 ·T .. • • • •• 229.9 5
Unld.n PR Q500o-n . • • • •132.95

****VALUABLE COUPON ****
Bearcat'! 760XLT·T
L ist priCe $499.95/CE prl c . S244.95/SPEC IA L
12-8and, 100 ChMtnel . C".e,.,Ie.e. A~DC
Freollt'lley...nge:2~54.' "-174. 405·5 12. B06-95l!1 MHz.
E.o ~"''''. 823.9875-149.0 I 2$ .nd 8158 9815·894 0'25 lAMl­
The aeercer 760XLT has 100 programmable eha"..
nelS organlzed as five channel banks lor easy use,
and 12 bands of coverage including the 800 MHz.
band. The Bearcal760XLT mounts neatly under
the daSh and connects d irectly to tuse block or
blI11ery. The unit a lso has an AC adaplor,flip down
stand and lelescopic antenna tor desk top usa. 6­
5118" W x 1""''' H x 7 " " D. Model Be 590XLT·T is
a si milar ve rsion w ithout Ihe 800 MHz. bend lor
only 5194.95. Order your scanner trom CElloday.

NEWl Regency" Products
RoI03O-T Rt11. n~, 200 c ~, IIll nd~ld ",.nne, S25-o' ,95
R402O-T R"".n~, 100 c~. IIllndheld ",anpe, SI89.95
JMOl 0-T Rtoge<tc, 10 Cllll"". i'landheld acan ' S114.95
,"OOO-TR",,_ , l00c/>afl _ .._nne.- S244.95
P2'Ol>T Rt118"'C, 40 e CB l,IIobo 1.J495
P210-T Rt118"'C, 40 etI.n CB l,IIobo S56 95
P220-T RlOgenq 40 c/>afl 1CB l,IIotli , l HI.95
P'3Ol>T R"ll'anc, 40 etIan 1SSB CB Mobile 5137.95
P4OO-T Reg. nq 40 ~~annel 55B CB e..a 1174.95
PRl 00-T R"'i1en~, .isor mOynl ,ad.r d..teclor ,. , , , 554.95
PRl10-T Rtog.n~, ·Pauport'" , iI . '. doIr oataclor . , . l I 14.95
PfIll 20-T R'lIanc, 'm;ero" .... radolr detaclor SI 44.95
" 1'$1OOIlL·T A8l/Mey40CIl ma""e lranac. .. ", 113Q.95
..P551011l·T~ey60CIl rine lr",*,." '" " 5885
..PeClOOllL·T R_ ey6(lCll. " .. '" i ."' 12Oi95
..P200011L·T R-.:J hand......, man... , 1189 85

Regency· RH256B-T
List price S799.95/CE prlca S2 99.95/SPECIAL
fft CM""., a 11$ Watt r'-.l.c.'...., a Prlorltr
The Regency RH2568 is a sixteen-channel VHF land
mobile transce iver designed 10 covar any frequency
between 150 10 162 MHz. Since this rad io is
synthesized. no expensive crystals are needed to
store up to 181requencie s w ithoul battery btickup.
All radios come with CTCSS tone and scanning
cap abilitie s, A monitor and n ighVday swit ch is also
standard. This transceiver even has a priority 'unc­
tion, The RH256 makes an ideal radio lor any police
or lire department volu nleer because 01its low cost
and high performance. A60 Waft VHF 150-162
MHz. ve rsion called the RH6OeB-T is available
lor $429,95 . A UH F 15 watl18 channel version of
this rad io called Ihe RU15tlB-T is also ayallable
and CO'Irers 45Q-48 2 MHz. bul the cost is 5454.95.

***MONEYSAWNGCOUPON***

Uniden Corporation of America has pur­
chased the consumer products line 01Re­
gency ElectroniCs Inc. lor $12.000,000. To
celebrate th is purchase. we're having our
largest scanner sale in history! Use the
coupon in this ad for big savings. Hurry...otter
ends September 30, 1989.

•
unl err
$12,000,000
Scanner Sale



DOWN EAST MICROWAVE

• Built in Sidetcne
.. Battery or DC powered
• Reverse Polarity Protecl ion
• Self Completing Dots and Dashes
.1 YEAR ACE SYSTEMS WARRANTY

i I -CALL TO ORDER- 'X
(814) 965-5937

.Aa S~£. RO"80'83
Wilcox, PA 15870

Join Barry Electronics as an authorized
Dealer
'Contw>entaI u s PARes, add 6'Mo ...

ANTENNA ANALYSIS

YAGI OPTIMIZER
The remo rk.ble new YO proilTam "ut<>motkally adj ust.
Yagi element leo¢h" and spacings to m..imi<e forwa rd
gain, opti mi.... pattern . and mi nim ize SWR. Radiation
patte"", a l ba nd center and N go'. an' update<! on you r
OCT'<'<'n d uring optimization. YO i. u tnomely fas l. ((1m·
put ing onf'ral lrial Yagi d...igno p'r Hmnd wi!h 8087.
YO i•• eompk-te Yagi design patk..,.. ror IBM-PC.
containine model. for gamma and hai rpi n maldoel. ele-­
m<'nt taperine. mounti ng p la te.. and rn,quency """"ing_
A library of Yaei files and ntftu;ive donunentation """
included . 190 (195 CA &: foreign).

To onUr. onod a cA«lt to:
BlOOD Ileodty. K6STI. 007·Ul T.,..,...V;, .... CA 92084

MICROWAVE ANTENNAS AND EQUIPMENT
"~'f""'_D_"a.-.....fIt<o.c. ;1 ..
AoT.,o ••__ T _m'_ · , H I
• TRID'O' E.f' ~ OSCAR' to2' ' •• 1_.Z3QoI._·a-.tu

23UL. ~ ~.~ ,_ :IDI8 _
':)oI !5oI.Y ~ ~Y&II' _ ~ taO
J3331.' »00 _ Y~ \IID2IoIHl ,. _ _
'_Y _ ~Y_ ,.,..... XlI8 S9I

_ . _ . _ , ... , .... _ 'tea.. •
MICROWAVE UNEAA AIolPUFlERS

$Sa. ATV · REPEATEA • OSCAII
23UI" .....w .. ,_ .... '20l).' 3DOMttr '31Y $;'05
23'. PA tWirl ,_ .... t~13DOM... ' 31Y S2e6
:/33*'" ",w .. :!6w ' 2.oQ- '3OO/oIttr 13l1V $3 1 ~

231T)PA JW irl1OW 1~1 3OO/o1 ... ' 3 aV _
33'lIP'" 'W .. 2<lWOUl llOO-93OMHz ra ev $2fi(i

23lN... " ... rna Q.7d8 N.F t296M... $lIC
33LN'" P'Hmp 0.7d8 N.F llOI'MHz $lIC
lJlN.Praomp O.lIdB N F, 2JOO1oOH. "~

Add SSlof "n'PP'ng • UPSiol6
Writ. For FREE C.t.tOQ

~ DOWNEASTMICROWAVE ~
5m Oleon. W3HOT ~

See You aox 2310RR1 , TroW. ME 04917 U.s.A.
at Dayton (207)1Ma-3741

The ....w MN prttgT"alD wiU .....lyu .1..-1 IUly IUlten""
moM of wi.. or lubing. C-ompute r_anl pin. FIB.
beem...dth. oidelobe1o. cumrnl-. impoodaoee. SWR, ,--r­
fie ld•••nd fa r·fields, in rr... . pace or ""er rulimcally.
........1"'"Mrlh. P1o1 IUltenna radia tion poottern. on your
gnophi<S lCn!'en. J.IS cmmmpute!he inttondionamong
.......-nl ....aoby IUlten""• . nw, s-lIr MN d..k contain.
over 100 til.... including librari... or .nten ... and plO!
til..., a file editor. IUld n te...ive d"""-'t\entation. MN i.
a n enhanced, M.y·to-u... version of ~IININEC rorIB~I­

PC_ $751$80 CA " fo"';gn).

RELA'f S
TI YO~T ec, ca~ '.P -O.T.

F.:-:: '-~......:r.__ U
~c.. ..c.._
CO' . ....·""" " ... _
,_T OC _ _ LA'

- -- CJ....,10-"""" '---"--_..__.._-....- ........------_.. -
_ CO, ..".lIII_ ..

FEATURINGW2DRZ902 MH.
TR"'NSVERTER. NOW ONLY $299
FREE WITH PURCHASE 140 MH. 3W
AITENUATOll A$49 VALUE
D£AlER INQUIRI ES INVITED
!COM,AlA. l.ARSlN. V"'N GOflDEN,
VI8 J1OPt.U . '.....E·VlKING. f CON COM"' .
LEADING EDGE. "'RRt PUBUC TIONS.
KAG.l.O.H.I."TIIONICS.S1NClAIR ...NUH......
.. IIlP SUPPL'f

PH. (716)664-6345

3 to 6 Vdc MOTOR
with GEARBOX

Probably designed lor childs loy.
l ever selects 2 10rward and one
rllVTllS8speed. 1Sl oearaptO~ .

120 rpm!6vdc ,
2nd gear apro~,
300 rprrvevoc.
Reverse aptOI<.
120 rpmI6Vdc.

3.35' X 1.75' X 3,25"
"",=C=A~n DCM-10 $6.00

WALL

~
•• TRAN SFOR..tt!.:S
. ~.

f<TQ''''­­._.__ COT. OC: " __
._. _ _ CO.. OC: ...... _
. _ . _ _ coro oc:.._ ...
,n • • "",_ CO" ""n·'_ ...
" _.' _ CO" ""n,,.. ...

2 lor $1 .00
100 lor $40.00

SWITC HES
ITT PUSH BUTTON ..:::-~'n ~

1'2' ..
.. _ I-P,"', ~-O ,_ .._ ....=,0.,...._0-26
......... _p-"- __ ~.T ....

..._. '0 0. ""'" • ' 00 00

10 POSITIOH "IHI·ROTAR'f__-o,,' .'OH-C..........-~.. ...... ~,__ "'_ .'w ..._.S1I' ..... ST7____ ~c.. __
CO •• _ .. ........ """"" ... _

" . ......_.-.,..........-- --_ .
cu . _ • •'_ _ • ' 10 _
8.P.8.T. tON-oFFI.._---­
~-­- - -__.,..-
co , , 11.0. _

...... . .... ' 00 ... ......

IICOMI

OUTSIDE THE U.S.A.
S END SU O POSTAGE

FOR A CATA LOG !!

..... IL ORDERS TO:

ALL ELECTRONICS
P.O. BOX 567

VAN NUYS, CA 91408

MIN IATURE BCD
THUMBWHEEl SWITCHES

SMKl J..DlXlO1" ~
Each swilch.... - -
dig.s 0-9. Snep J
tog<lther 10 m....
up any n.cQlary configuration.
Designed 10 mount dir«:1fy 10 P.C.
bc>ard . Pins on .1" canl .... Each
switcll is .64" high X ,59" wid. X .235"
lhick.
CAli SWTH"5
10 lor $4.50 •

••
~~~ J

~

ClftCU: 194 Oft R£.l£lEA SERVICE CARD

TEl.EPHONE COUPLING
TRANSFORMER--_... ..,--.~---$ , - -77' . ....... _'--".-­_..... ...-..._,­

CO'.~·' 0121 _ ' ... ... ,, ' ...

10 AMP SOLI D
STA TE RELAYS

"-'cTJIlOl• • " ,-_ -
.... _ >:0•••
~,o v..
" " . ., ,.... • nr

cu . .......,•• " .00 _
O<W<"IYD/IICOUHT

,.... _ ,00 . ...,.. 111' '''''
..... 13OD.00 • '00"'""'"-""

WIDE BAND AMPLIFIER
.." ...,......,--...-,-.-.-... ....- )(_ _ _ _ . u _ _ '\
co,• .-..., " .
.... 10... • _

N"CHANNEl. MOSFET-,,--
COT• • ,,, ~" _ -

...... OYiIAAMJ.

OPTO SENSOR 'ifu _-----__ co __

.... .. ""~.~-~.~===='~:,:::~~~:,:::~~r==;;;;;;;
ORDER TOLL FREE
800·826·5432
INFO: (818)1104·0524

FAX : (818)781 .2653
" 'N'''U'' OROliR " 0.00

QU...NTITIES U..ITED
C.lUF. "'DO SALES TAX

USA: U .OD SHIPPlttG
FOREIGN ORDERS

INCLUOE SUFFICIENT
Sll IPPING. NO C.O.D.

280 Tiffany Ave.
Jamestown, New York 14701

VHF
COMMUNICATIONS

1/4 WATT RESISTOR err_....­.....__ ..
_ 10__..42...._----­_._... _.--

I VISA ,

U N! __
,.a _

CO'. -....u N! __....--.'­
CO,. -......e_ _ ~
'.1_'__

u .. oc-.c:
0_ 10."' _12_'__

e. " oc....

CALL OR
WRITE

FOR OUR

EREE
CATALOG

OVER
4000

PARTS!

*QUAL/TY PARTS *OISCOUNT PRICES * FA S T SHIPPING

NICkEL.,CAD
BATTERIES

(RliCHAROli""Llil

SPECIALil AM. SIZE
~-p.,,,,,,,,, , ......

COT."" , '-"' _
... ... 111. " .....,

'.LUU", _ "" _
' -' '0-'.-'''-'6'-..-.
' 00-. '''''-''00-, , m-.

...-. '1'0-' toO__ "'. ,~. ' ."'-:1<.
0.21<.1."'- .. "-"'- t "' ' '''- ' '''- -. ___.n<, ,"""- ' :>oK. '-. .......-.'

_ S' '''Q, IO ..ro""'--_ ''''''__ .. . .. COT. -..n , ,' 00

DAYTON
BOOTH # 523

CIRCLE 105 ON READER SERVICE CARD
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Number 16 on your FHdback c. , d

Experimental OSCARs
Extraterrestrial DXing

by Jeff W. Ward G0/K8KA

Photo A. Roger Pee f G8NEF working on an engineering model of
the UoSAT-OSCAR-11 on-boa rd conunuer. Ptioto by Marlin Sweet­
ing G3YJO.

I f you 're excited by all this tal k
of orhits and OSCAR~ . your

trusty 2 meter FM rigor VH F scan­
ner can br ing yo ur first QS L from
space! T hree times each morn ing.
and th ree time s again each evening,
UoSAT-OSC AR-9 and UoSAT­
OSCAR· I I come within ra nge o f
your shac k. Simply break a .....ay
from your favorite 2 meter repeater
[interrupting the inevitable di scus­
sions of local ....eathcr and traffi c
patterns). tunc to 145.825 MH z .
and .....ait . Sometime between 7 and
10 0 'clock local time. you'H hear a
UoSAT downlink.

Most o f the time the downlink
transmits compute r data . which
sou nds like a continuous packet ra ­
dio tran smi ssion . but every few
min utes the digital voi ce of UoSAT
will say " 73 FROM UoSAT IN
SPACE. PLEASE QSL," Send your recep­
tion report to UoSAT Headqu arters , and
you'll rece ive a satel lite QS L card. Even a
ha nd held with a rubber duck antenna can get
you this ext rate rrestr ia l OX .

UoSA T (pronounced " Ewe-o we -sat")
stands for University ofSurrey Satelli te . T wo
OSCA RS . UoSAT-OSCAR-9 and UoSAT­
OSCAR - I I . were built by rad io amat eurs,
students, and faculty members at The Unive r­
s ity of Surrey (UoS). which is in the city of
Guildford , in the county of Surrey. England .

AMSAT activities at UoS started in 1974
when Manin Sweeting G 3YJO began track­
ing OSCA R-7 from The Univers ity 's ama­
teur radio club stat ion. Two yean; later. thi s
station changed from a normal OSC AR user
station to an important AM SAT command
center, because OSCAR -6 needed almost
continuous care from ground co ntrollers.
Vagi antennas on a navy surplus battleship
gun mount were linked to the un iversity's
main frame computer for automatic tracking.
Roger Peel G8NEF programmed this system.
which included a punched tape link ( rc­
member paper tape"). and hel ped prolong
OSCA R-6' s lifeti me by preventing deep d is­
charge of the on-board batteries .

The next logical leap fo r the group at Sur­
rey was to design . bui ld . and command its
own OSCAR satell ites. It took a lot of ne­
gotiat ion. but by 1979 thc appropriate autho r-
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ities had been persuaded 10 part with the
necessary funds . a lau nch opportuni ty had
bee n ide ntified, and the UoSAT-A program
was underway .

UoSAT-OSCA R-9

AMSAT planners decided that UoSAT
sho uld compliment and not dup licate the
AMSAT and Radio Sputnik communications
satellites alread y in orbit and on the drawing
board . Thus. UoSAT·O SCAR-9's primary
missions were technical experime ntation and
educat ion. instead of two-way communica­
tions .

An orbiting satellite can be a valuable edu­
cat ional and technical tool if it is easy to
access and prov ides interesting information ,
so UoSAT·OSCAR·9 was fined with several
scientific experiments and an array of data
transmission beacons . The expe riments in­
clude 2 .4- and IO-GH z microwave transmit­
ters . a magnetometer which measures the
Earth ' s magnetic field . a Charge-Coup led
Device (CCO) came ra to lake pictures of
Earth, Ge iger counters to measure radiation
in space. and HF propagation beacons on 7.
14 . 2 1, and 28 MHz. Data from the se space
experiments is avai lab le 10 everyone who
monitors UoSAT .

The UoSAT-OSC AR-9 HF beacon experi­
ment can provide your next expe rience in
sate llite SWLing. This requires a litt le more

planning than simply wait ing for
the VHF beacon . Ask a local AM ·
SAT member fo r some orbit pre­
dic t ions for UoSAT -OSC AR-9 .
and .....he n it should be in range .
listen for CW tran smiss ions on
29 .510.21.002. or 14.002 MHz .
Do n' t forget that the Dopple r shift
will make th e s ignal f requency
seem higher when the satellite is
co m ing to ward you and lower
when irs going away . The beacon
transmits "AMSAr' in Morse
code . then unmodulatcd carrie r for
s ig na l-stre ngth mea surements .
then a line of Morse telemetry . The
29 MHz b ea con will be the
st rongest. since it is not attenuated
by the ionosphere as much as the
lower frequency beacons.

When you've fou nd one of the
HF beacons. compare your HF Ac­

qui sition Of Signal (AOS) and Loss Of Signal
(LOS) t imes with those for the 2 meter signal .
You may find that ove r-the-horizon propag a­
tion makes the HF signals audible longer than
the VHF signals . Th is is j ust one of the ma ny
fascinat ing areas of AMSAT satell ite experi­
mentation.

As well as carry ing so many experiments ,
UoSAT-OSCA R-9 uses seve ral different
downlink data formats . Like all AMSAT
satellites. it can generate Morse code teleme­
try (on board voltages. curre nts . tempera­
tures. and experiment values) , but with so
much information. it needed faster ways of
gett ing the data down to Eanh . ASCII and
Baudot RTTY from 50 to 1200 bits per sec­
ond are available . Since the packet radio rev­
olution of the las t few years, we tend take
1200 bits/s amateur radio for granted . In
1980 the micro computer was j ust findi ng its
way into amateur rad io shacks. and UoSAT­
OSCAR-9 was the fi rst OSCA R sate llite de­
signed for computer reception .

For s imple r g roun d stations , UoSA T­
OSCA R-9 carries the digital voice synthe­
sizer (DIGITA LKER"' ) that you can hear
on 2 meters. T he DIGITALKER has given
tho usands of school chil d re n around the
world thei r first d irect experie nce with sat­
e ll ite com municat io ns. A DIG ITA LKE R
(th is t ime on UoSAT-OSCAR - I I) a lso
helped a joint Canadian-Soviet ski team cross



sate ll ite fro m accept ing co m­
mands. Si nce the on-board com­
puter and the computer in the DeE
could choose to ignore the detect
signa l. they were used to bypass the
failure and UoSAT -OSCAR - 11 is
now fu lly operat ional.

•

PAC SAT Exper fmems

U n li ke UoS A T -O SC A R- 9,
UoSAT-OSCAR-11 can be used
for communications. The Digital
Communic a t ion s Experiment
(DeE), built hy the North Ameri­
can team ment ioned earlier, can re­
ceive messages from compute rs on
the ground , store them in on-board
RA M . and re-t ransmit them late r in
orbit . This is called . 'store and for­
ward cornmunjcations.."

The DeE was financed by the
Vol unteers In Technical Ass istance
(V ITA) , to test and demonst rate
hardware and software for this new
techn ique . AMSAT w a nted to
build a store-and-fo rward satellite
ca lled PAC SAT for amateur radio
communicat ions, and VITA want­
ed to see if store-and-forward com­
munica tions (on non-amateur fre ­
quencies) would help them provide
disaster rel ief and development in­
formation to field workers in the
Third World . Th e DCE o n
UoS AT-O SCA R- 11 proved that
sto re-and-forward co m mu nica­
tions from a small, inexpens ive
sa te ll ite would work . leadi ng the
way for the Fuji-OSCAR-12 pack­
et radio ma ilbox and several ad­
vanced dig ital commu nica t ions
OSCARs now under const ruct ion.

Messages sent via the UoSAT-
British O SCAR - II OCE mu st pa s s

through gateway stations. which is­
sue commands to the sate ll ite for
stor ing and reading messages . The

ga te way s la t io ns a rc usually a lso packet
radio BBS stations. and messages are for­
warded by packet bet .....ccn gateways and
end-users. UoSAT DeE gateways operate
in New Zealand (ZLl AOX>. Au stralia
(VK5AGR l. T he United Kingdom (GB2U P),
So uth Africa (Z S6SA T) . and Germany
(O B20 S) . Project OSCAR is const ructing a
USA gateway.

In addition . iso lated stat ions in Antarctica
(ZL5BA) and Pak istan (A P2SU P. AP2PUL)
communica te with amateurs worldwide using
the DeE. UA3C R in Moscow has also used
the OCE . The gateway system is an unusual
way to access OSCAR sate llites. It a llows
stations without satellite equipment to use
the DCE, and the DCE gateway operators
manage the limited me mory available in
the OCE.

On the other hand , part o f the fun of
OSCA R o perat ion is direct ly ac ce ssi ng
the satell ites. New packet radio sate llites
UoS AT-D. the AMSAT-NA Mrcrosars. and
Fuj i -OSCAR - 12 are desig ned fo r o pen
access to all amateu rs. not just gateways ,

l
I

UoSAT-B was launched on March I , 1984 .
on a NASA/ DELTA launcher from Vanden­
berg Ai r Force Base in Califo rnia. and o ffi ­
cially became UoSAT ·OSCA R- 11 when it
was injected into orhit over Turkey. On the
fir st day . the sate ll ite seemed in good health
and on board compute r programs were load­
00 . but the next morning UoSAT-OSCA R- I I
was s ilent and would nOI respond 10 com­
mands. Nothing was heard for week s . al­
though the uni versity tcum kept trying 10

command the silent varclluc .
A, a last resort , amateurs from the Stanford

Resea rch Institute in California used a d ish
ante nna in G reenl and III listen for a local
oscillato r s igna l from the sate ll ite's 1.2 GHz
receiver. The SRI dish received th is I ~Wa1t

signal. confi rming that the satellite was alive
and the orbi t pred ictions were correct. Two
days later , Neville Bean G 8NOB successfully
commanded the sate ll ite using a redundant
upli nk receiver.

The fault wh ich had kepI UoSAT -OSCAR~

I I s ilent .... as isolated to a data carrier detect
c ircuit in the uplink receiver. wh ich kept the

Photo B. Mitt' Blewett G·W RN (left) and Richard llfacBeth G8VLY
examine UoSAT-OSCAR-! ! in the Unil 'ersity ofSllrrey clean room.
The solar panels are removed /0 {'ermit {I( '('('JS to modules and the
wiring harness. Photo liy Martin Sweeting G3 flO.

Photo C. Spin balance testing Uo5A T·OSCAR-l/ at
aerospace test facility . Photo liy Martin 5"'eetinx G3 fl O.

l 'oSAT-OSCA R- I I:
YIIU W anl It Whl'n?!

the Arctic du r ing the s pr ing o f
1988 . The locat ion of the team
was measured by search and res ­
c ue sa te ll ites, passed o n to the
unive rsity via landli ne Telex , and
then sent by UoSAT-OSCAR- 11
DI GIT ALKER to the skiers o n
the ice . School ch ildren throughout
the world fo llowed the prog ress of
the Ski'Trek by listen ing to UoS AT
and reading AMSAT-NA educa­
tional bullet ins from packe t radio
BBS".

The most important and precious
part of any AMSAT miss ion is the
launch, so when A~ISAT su pport­
e rs at NA SAIDELTA offered a
piggy-back launch for a seco nd
UoSAT sutcll ire. it was impossible
to refuse . even though the launch
date was o nly six months away! In
s ix months , j ust about enough t ime
to organize the average d ub Field
Day , the UoSAT team would have
to design. bui ld. test . rebui ld. and
p re pare a n enti re sa te ll ite fo r
launch .

An imemauonal team rose to the
c ha llenge. The satellite " bus,"
which includes the structure. pow­
er supplies. o n-boa rd computer.
te leme try. tel e co mm an d . a nd
navigation systems, was designed
and bu ilt at UoS . In Canada, Stan
Kazmiruk VE3JBA and his team
te ste d ban crt es -c temperarure
cycling them in modified freezers.
vib rat ing them in the back of a
sta tion wagon on humpy roads. and
X-raying them at the local dentisl 's
o ffice .

Anothe r North American team
involvi ng some 20 people designed
and co nst ructed the fir st digital
sto re-and- fo rward com mu nicat io ns Ira n­
spender. the Digita l Communicat ions E .."per­
iment (DeE). W ith some difficu lty . they got
a microcomputer with 1 2~ K bytes of memory
on 3 printed boards into a l -inch high module
box , Many tall tales from the UoSAT-O S­
C AR- II campaign cannot be confi rmed . but
Harold Price NK6K 's video tapes show the
tradit ional amateur technique of banging the
box in use during hardware debugging at the
launch s ile!

Despite the rapid development necessary
to meet the launc h deadl ine , UoSA T ­
OSCAR-I I was an entirely new satellite. T he
miss ion object ive was to further the educa­
tional , scient ific . and e xpe r imenta l a ims
established by UoS AT -OSCAR-9 . On board
experiments include three Geiger counters.
an electron spectrometer, a micrometeorite
detector , a CCD camera, and a 192K byte
memory hank fo r camera images or computer
data . In 1983. microcomputers were bcccm­
ing more common in OSCAR ground sta­
t ions . so UoSAT-OSCA R- 11designs suppon
computer data links up to 9600 bus/second .
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Connec ung Your Computer 10 UoSAT

If listening to the DIGITALKER and the
HF heacons has excited you r imagination.
you' ll want 10 decode some o f the digital
data from the VaSAT downlinks. Both
satell ites continuously transmit experimen­
tal data. and telemetry and news bulletins
on their 145.825 MHz downlinks at 1200
bits/second . On board computer programs
sched ule cxpcnmems and determine what
data to transmit. so the content of the down­
link will ,'ary as the satell ite passes your
station.

To decode the data . you need a computer
(or a simple ASCII terminal) and a demode ­
later. Although demodulators specifically
designed for VaSAT provide the best rc­
suns. you can also try a telephone or pac ket
radio modem which uses the 8 ell·202
tones . (The BeIl-202 demodulator will re­
ceive VaSAT-\ co rrectly, bur output data
will have 10 he invened to receive UoSAT­
2.) When you graduate to receiving data
from UoSAT , you must make sure that your
receive signal is fairly strong . Although
weak signals from a handheld are OK for
the DIGITALKER, high-speed data com­
munications requi res better links.

A UoSAT demodulator is available from
AMSAT-UK, 94 Herongate Rd, wile/on ,
EIl 5EQ, United Kingdom. Please send an
envelope with IRe s for a complete price list
of all AM SAT-U K satellite goodies.
UoSAT data decoding so ftware for the
Commodore-Sa computer is sold by Project
OSCAR. Send an SASE to Proj ect OSCAR,
Box 1136, W SAltos CA 94023-1136.

Most of the data transmitted by UoSAT is
1200 bits/second ASCII , with even parity
bits . Telemetry frames describe the state o f
all spacec raft systems and experiments cv­
ery five seconds.

The on-board compute r status messages
and the news bulletins are in plain ASCII
text. You can read them on screen or send
them to a printer. To understand the tele me­
try and the WOO . you need to decod e the
data eithe r by hand or with computer
program s . The UoSAT Data Bookl et ,
available from AMSAT·NA and AMSAT·
UK, contai ns complete information on data
decoding .

If you arc naturally curious, you' ll want
to decode UoSAT data just for the fun of it,
10 tind out what the strange signals mean.
Once you have "c racked the code," you
can try many interesting experiments. By
plotting the output o f the on-board magne­
tometer , you can dete rmine how fast
UoSAT is spinning in the Earth ' s magnetic
field . By watching the battery voltage and
the satellite's temperature , you should be
able to St.'C exactly when the satellite passes
into o r out o f the Eanh 's shadow. Whole
orbit data surveys of the Geiger counter on
Uo SAT-OSCA R-9 clearly show the en­
hanced rad iation which causes auroral dis­
plays ar high latitud es. Continuously trans­
min ing 1200 bits o f data per second, the
UoSATs generate a wealth of infonnation.
It' s up to you to use it !
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Photo D. UoSAT-OSCAR-J1 , completed and
ready to integrate with the launcher. The brocket
em top will be removedbefore launch. Note the 1.2
GHz antenna in the foreground. Photo by Martin
Sweelinx G3YJO.

Pilato E. Inside the launcher gantry ai Vandenberg
AFB, California, Ian Ferebee G6BTU places the
solar panel on UoSA T-OSCAR-I I . The satellite is
in its final position, j ust below the main payload.
Photo by Martin Sweeting G3YJO.

The New UoSATS

Technology has advanced since the launch
of UoSAT-OSCAR- I I; faster, smaller. low­
er-power computers are available to support
more complex on-board experiments. A new
group of radio amateurs and student engi ­
neers at the Univers ity of Surrey is ready to
test its ideas in orbit.

Two new UoSAT-OSC AR satellites,
designated UoSAT-D and UoSAT-E until
launch, are under construction at UoS.
(W hat hap pened to UoSAT-C? The
UoSAT-C mission is an ongoing project,
which will now be launched after UoSAT­
Dand VoSAT-E.)

Harold Price NK6K and Skip Hansen
WB6YM H are working on a multi-tasking
computer operating system. Larry Kayser
has the Canadian battery testing team in
action. The UoSAT team in Eng land is con­
structing the bus and the payloads.

UoSAT-D and -E will be launched by the
European launch agency Ananespace. on
an Ariane-a launcher, into 8oo-km, sun­
sync hronous. polar o rbits. The primary
pay load is the French imaging payload
SPOT-2, and there are six OSCAR satel­
lites riding piggyback. Besides the two
UoSATs, there will be four very small OS­
CARs called Microsats built by AMSAT·
NA and described elsewhere in this issue.
This is the first multi-satellite OSCAR
launch for western AMSAT organizations,
and it will be the first test of the new Ariane
Structure for Auxiliary Payloads (ASAP) .

Arianespace hopes to use the ASAP on
Arianc to provide a continuing supply of
low-cost launch opportunities for small ed­
ucational and experimental satellites. The
aerospace industry is learning from radio
amateurs that small satellites are useful and
cost-effective .

UoSAT-D PACSAT
Commu nications Exper iment

UoSAT·D is the first VoSAT satellite
with communications as its primary mis­
sion. The UoSAT·D PACSAT Communi­
cat ions Experiment (PCE) will be an open­
a ccess, Mode-L, sto r e- a nd · forwa rd
PACSAT transponder available to all cor­
rect ly equipped ground Slations. For engi­
neers at Surrey . the PCEcontinues the com­
munications experiments which staned
with the UoSAT-QSCAR-1I DeE. Once
again, AMSAT is joining the Third World
developme nt organization VITA to test
low-cost hardware and software ippropri­
ate for rural communicatio ns. VITA is
fund ing the development of the PCE cir­
cuits, while AMSAT-UK is paying for the
actual flight hardware .

VITA may have their own link to the
transponder o n a special FCC-lice nsed
channel. (Rest assured that they won't be
using amateur frequ encies to access the
PCE.)

The UoSAT-D PCE will be an advanced
PACSAT transponder. using 9600 bits!s
Frequency Shift Keyed (FSK) uplink and
downlink . These links are compatible with

spec ial modems, such as the G3RUH FSK
modem (available from AMSAT-UK), but it
will 00( work with the modems built into
existing TNCs.

The access protocols for the PCE will be
specially designed for efficient use ofthe high
speed link and the limited periods of satellite
visibility. Using standard AX .25 packet ra­
dio as a starting point. new methods of chan-
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Spet:ial!
$299.95

AVAILABLE OPTIONS
100 Watt model ••....••.... •. _... (call lor details)
Mic wi Freq. Scan. Buttons"•• •••• . .• . .• $30.00
SP-1 Speech Processor' 30.00
CW Auto break-in & pwr control" 30.00
Service Manual AR3300IAR3500 . ••••• .. 20.00
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RS35A Pwr Supply lor l00W Ranger .. .142.95

"sale price wrth raoio purchase only

Offer limited to available stock
Send a : :ASE lor detai led brochure
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We made a special purchase of
these fine transceivers and thus
abte to offer them at a very attrac­
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VISA"

H;l11d-hptd' Regula r SALE
IC·2A z.meters 28900 259' 5
IC·2AT witM TTP 319,00 279"
IC·3AT 220lITP {c/o} 349.00 269"
IC-4AT 440 MHz. TTP 34900 299"
IC·02ATlH igh Power 409.00 l 49"
IC·03AT for 220 MHz 449.00 289'\
IC-04AT for 440 MHz 449.00 l 89"
IC-u2AT for 2m w/ TT P 329.00 279'1
IC-u4AT 440 MHz. TIP 369,00 289~1

IC-2GAT for Zm. TTP 429,00 379"
IC·4GAT 440MHz, TIP 449.00 399"
Ic-nAT 2m/440MHz 629.00559"

FREE Battery! . . .
Bp·2l 600ma/8.4V _ No CMalge wilh

pu rchase !lII C·u2AT!lr IC·u4AT

HOURS. Mon.th ru Fri.9·5:30; Sat. 9·3
WATS lines are for Quotes & Ordering only,
use Regular line for other Into & Service dept.

I

Airnaft hand handhelds Regular SALE
IC·1 2AT lW 12GHz FM HT/battlcgrlITP 473.00 l69"
A·2 5WPEP synth. aircraft HT 525,00 479"
A·20 Svntb. aircraft HT w/ VOR 62500 569"
A('n,~.•orip\ for all except miuo~ Regular
8P-7 425mahll],2V Nicac Pak . use BC·35 7900
BP·8 800mah/84V Nicad Pak . use 8C·35 ... 79,00
BC·35 Drop In desk charger for alt battenes 79,00
BC· l6U Walt cha rger for BP7IBP8 2125
LC· ll Vinylcase tor Ol ~ us ing Bp·3 20.50
LC·l4 Vinylcase tor Olx us ing BP-7/8 20.50
LC-02AT Leather case fo r Dlx models w/SP·7/8 54.50
An-pswries for Ie and IC-O snie.' Regula!
BP-2 425mah17.2V Nrcad Pa k . use BC35 49,00
BP·3 Extra Stc. 250 maM/8.4VNcao Pak 39,50
BP-4 Alka line battery case 16.00
8P-5 425mah/ IO,8V Nicad Pak - use BC35 6500
CA·5 5/B·wave te lescoping 2m anten na 1995
Cp·l Cig. lighter plug/cord lor BP3 or Olx... . 1365
Cp·IO Batte ry separation cable w/cli p 22.50
OC-I DC operation pak for sta ndard mooers 2450
MB-160 Mobi le mtg bkt for au HTs 25.99
IC-2AT leather case tor standard models. .... 54.50
R8·1 Vinyl waterproof rad io bag.... ...... ...... 35.95
HM-9 Speaker rmc ro pnone 4700
HS·IO Boom n ucroohone/headset .. •. ,., •.•. .. 2 4, ~0

HS-IOSA Vox un it lo r HS·1O & De lu xe on ly 24,50
HS-IOSB PTT unit for HS-I0 2450

SS-l2SMP Commspec az-tone encoder 27,95
For other HT Accessories not listed please CA ll

Receiver.' Regutar SALE
R-7lA 100kHz to 30MHz receiver $999,00 869"

RC·ll Infr ared remote contrcner.... 70,99
fl ·J2A 500 Hz CW filte r 6900
fl ·63A 250 Hz CW titter list If) 5900
fL ·44A SSB tilter (2nd IF) 178,00 159"
EX- 257 FMun it. ..... .... .. ............ 4900
EX-li D VO ice synthesizer 5900
CR·64 High stability cscmator xtal 7900
SP·l External spea ker....... .. ..... .. 65,00
CK·70 (EX -299} 12V DC oplion ... ... 12,99
MB·12 Mobile mount 25,99

R-7000 25MHl to 2GHz scan rcvr 11 9900 1029
RC·12 Infrared remote controtter.... 70,99
EX·l IO Vo ice synthesizer 5900
TV-R7000 ATV umt.. 13900 129"
AH·7000 Rad iating antenna 99,00

*Large Stocks*Fast Service*Top Trades
atAES'

UX-19A 10m lOWband un it 299.00 269"
UX-29A 2m25Wbond unit 299.00 269' 5

UX-29H 2m45Wband un it. 349.00 319'\
UX-39A 220MHz 25W band umt. 349.00 299"
UX -49A 440MHz 25W band unit.... 349.00 319"
UX-S9A 6m lOW unit 349.00 319"
UX-129A 1.2GHliOWband un it 54900 499'\

IC· 1200A lOWI.2GHz FM Mobile 699.00 599"
IC·1271A lOW1.2GHz SSB/FMxcvr 126900 1099
IC-3200A 25W2m/440 FMITTP (c/o) 69500 469"

UT-23 Voice synthesizer 3499
IC·3210A 25w 2m/440 FMITTP 73900 649"
AH·32 2m/440 Dual Band antenna 39,00

AHB·32 Trunk-lip mount .. 35,00
larsen PO-K Roof mount.......... . 20,00
larsen PO-TLM Trunk-lip mounr.... 22,00
larsen PO-MM Magnetic moun!... . 22.00

RP-1210 12GHz lOW99 ch FM xcvr 1529,00 1349
Rp·22 10 220MHz 25Wrepeater 1649,00 1399
RP-30 10 440MHz lOWFMrepeater 1299.00 1149

* Package Special •••
le-900A Transceiver controller with UX-29H
2m/45W and UX-39A 220125Wband units.

$96995

- . -
Oue to t he SilOof lh ICOM product lrn o.•omeacc, • • or/
item . a re nol liSle d. rl you ha • • a questio n, proase c.a l .
All pIIC.. sho",n are s ublOC l 10 cha nge ""thout notr co.

* Closeout Special •. "
IC·120 12GHz FM mobile xcvr

Regular $579 - Closeout $34995

VHf/ Ullf bese m ulti-model Regular SALE
IC·275A 25W 2m FM/ SSB/ CW w/ ps 1299,00 1099
IC-275H 100W2m FM/SSB/CW 1399.00 1199
IC-375A 25W220 FMlSSB/ CW (c/o ) 1399.00 799' \
IC·475A 25W 440 FMlSSB/ CW w/ps 1399.00 1199
IC·475H 75W440 FM/ SSB/ CW 1599.00 1369
IC·575A 25W 6/lOm rcvr w/ps 1399.00 1129
IC·575H lOOW 6/10m xcvr.. .. .. .. .. • 1699,00 1499

VHf/UHf /l .1 GHz Mo bile .s Regula! SALE
IC·37A 25w 220 FM/ TTP rmc ... (c/ o) 499,00 329'\
IC-47A 25w 440 FMITTP mic •. . (c/ o) 549,00 369'\PS·45 Compaet 8A power supply 145,00 13 4~\

UT·1 6/ EX-388 VOi ce synthes izer 34,99
Sp· IO Slim-fine external speaker 35,99

IC-28A 25W 2m FM, TTP rmc 469.00 409!\
IC-28H 45W 2m FM, TT P mic 499.00 439"
tC·38A 25W 220 FM, TTP rmc 489.00 349"
IC·48A 25W440.450 FM, TTP rnic 509,00 449l\

HM·14 Extra TTP microphone 59,00
UT·28 Digita l code squelch. .. .. .. .. 39,50
UT·29 Tone squelch decoder 46,00
HM·16 Speo ker/microphone. .. . .. . 34,00

IC-228A 25W2m FMITTP sca n mic 509,00 44 9~1

IC-228H 45W2m FMITTP sca n mic 53900 479~'

IC-448A 25W 440 FMITTP mic 509 00 4W \
UT-40 Pocket beep fu nct ion..... ... 45.00

IC-900A Transceiver control ler 639.00 569!\

IC-735 HF transce iver ISW rcvr/mc 1099.00 989'1
PS-S5 External power supply 219.00 199'1
AT -ISO Au to mat ic antenna tune! 445.00 369'1
FL- 32A 500 Hz CW filter 69.00
EX-243 Electron ic keyer unit ..... .. 64.50
UT-30 Tone encoder 18.50

IC-725 Ultra compact HF xcvr/SW rcvr 949.00 849'1
Other Accessoril'.' Regular SALE
IC-2KL 160-15m sol id state amp w/ps 1999.00 1699
EX·627 HFautomatic antenna selector 315.00 279~\

PS-IS 20A externa l power supply..... 175.00 159~1

PS-30 Systems pis w/cord. 6·p in plug 349.00 319'1
MB Mobrle mount. 735175IAI76IA . .. 25.99
SP-3 Ex ternal speaker .... .... .. .... .. 65.00
SP·7 Sma ll external speaker . ... ...... 51,99
CR·64 High stab. ref. rtal fo r 75IA .. .. 79,00
PP·I Spea ker/patch 17900 164'\
SM-6 Desk microphone. .............. 47%
SM -8 Desk rmc - two cables. Scan .. .. . 89,00
SM ·IO Compressor/gra ph EQ, 8 pin me 149,00 13 9~\

AT·IOO lOOW Sband auto ant tuner .. . 445,00 389' \
AT-SOD 500W 9-band aotc. aot tuner... 589,00 519'\
AH·2 8-bond tuner w/mount & whip.... 659,00 589' \
AH-2A Antenna tuner system, only...... 51900 449' \
GC-5 World clock........ ... ..... ...... 91.95 79' \

IC·161 Xcvr/Rcvr/ps/tuner 2699,00 2369
HM-36 Scanni ng hand microphone 41.00
SP-20 Ed. spea ker w/audio fi lter .. 149,00 139"
FL·I01 250 Hz lst IF CWfi lte r 73.50
FL·53A 250 Hz 2nd IFCW filter 115,00 109'\
FL-I02 6 kHz AM filter .• .•.• .. .. .. . 59,00
EX·310 Vo ice svntneseer.; 59,00

IC·75IA Bband ~cv r/.l ·30 MHz tcvr 1699,00 1469
PS-35 Internal power supply 219,00 199

'\FL·63A 250 Hz CW fi lter (1st IF).... 59.00
FL·52A 500 Hz CW filter (2nd IF] 115.00 109'\
FL·53A 250 Hz CW filter (2nd IF) 115.00 109'\
FL·33 AM fi lter.. .. .. ... .. .. .. .. .. .. 49.00
H·70 2.8 kHz wide SSB filte r 59.00
RC -IO Ertemaltraquencv cont rol ler 49,00

Hf Equipment Regula! SALE
IC-781 Xcvr/Rcvr/ps/ tunerlscope .. . 5995.00 Call
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Number 18 0f'I your FHdbKk e.rd

The Ampire 1 4 6 -0 5
Low Noise Preamp

Ampire Inc.
10240 Nathan lane

Maple Grove MN 55369
Price Class: Models 146, 146-05: $180

Model 440: $190

A low-noise narrow band VHF/UHFpreamp with good IMD prevention.

Photo A. Spectrum analyzer results show how many intermodu­
teuon distortion-causing signals are present at the antenna.

Photo B. Distortion is reduced substantially when the Ampire
146-0S product is switched in. Only the desired signal is passed
by the unit with improVed signal-to-noise ratio (NF= 0.75 dB) and
20 dB 01 gain .

cost. The sample unit came adjusted for 08­
CAA operalionat 145.8MHz.

laboratory measurements showed a 1.4
MHz bal"ldwidth at the 3 dB points (all other
models exh ibit a wider bandwidth). At this fre­
quency, out-ct-tne-z-meter band signals were
rejected by at least 15 dB and 20 dB respec­
tively at the edges of the band. Further 0 01, the

rejection improved progressively to
about - 55 dB or better. (See Figure
1.) We measured the in-band noise
figure at 0 .75 dB, with a gain of 20 dB.

We performed a spectrum analyzer
test of the Minneapolis area " EMI"
scenario from 46 MHz to 246 MHz,
first with the amplifier off, and then
with the amplifier switched in, show­
ing definite rejection of possibte inter­
modulation-causing signals over the
spect rum of interest. (See Photos A
and B.)

The preamp performed uncondi­
tionally. We didn't observe any signs
of oscillation during a twenty-four
hour test inVOlving switching between
100 Watts of transmitted AF power
into a dummy load, and receive. The
power handling spec ifica tion of the
146-0 5 unit exceeds the specifica­
tions of most other similar products
on the market today, which are usual­
ly rated et ebout 30 Watts.

In addition, the Ampire 146-05
product can switch up to 160 Walts of
AF into a 500 load. The min imum AF
power requ ired to activate the auto­
mate T/A switching detector was 150
miHiwatts, quite adequate for many of
the low power setti ngs on today's
handhelds.

The automatic A-to-T transition of
the unit happened at 10 milliseconds
(a function of the AF relay mechan­
ics), and the 'r-rc-a transition was at
0 .750 seconds. This is the standard
delay provided by Ampire and it's in­
tended for SSB operation. You can
CH"der other liming options at no addi­
tional cost

We also performed a temperature
chamber test , with good results . The

continued on page 102
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communicat ions, and particularly for OSCAR
operation.

Electrical Specs and Perfonnance Tests

The 146-05 is the lactory adjustable, nar­
rowband version of the Ampire line. In other
words, the company will tune the product to
your specified frequency for no additional

T he science of low noise amplifiers has
been a misunderstood one lor many

years, and for good reasons. To most of us.
amplifiers seem simple to design and imple­
ment . There has been an abundance of avail­
able products on the market since the begin­
ning 01 the lube. and s.rce bipolar days. With
the advent of the GaAsFET technology. the
trend has been toward even lower
no ise figures 8t ever higher frequen­
c ies . Many Japanese (and fewer
American) companies have, over the
years, inundated this market with var­
ious products. While this trend con­
tinues today at VHF, UHF, and mi­
crowave Irequencies, lew companies
have concentrated on prov id ing
preamphtiers expressly designed to
reject potential out-of-band signals
which can cause intermod ulation dis­
tortion (IMD).

One such exception is an American
company, Ampire rnc.. with its new
line 01 GaAsFET preamplifier prod­
ucts designed to be installed right at
the antenna for an improved noise
figure for any remotely located VHfl
UHF transceiver operating in the
144-1 48 MHz and 440 MHz bands.
The Ampire preamplifiers' unique
narrowband design provides a low
noise figure with improved immunity
to strong adjacent signals. Their main
featu re is their ability to reject cu t-ot­
band signals before they get into fol­
low-up receivers and result in image­
related or other Inte rmodu tattcn
distortion products. They do this with
the help of a very linear GaAsFET
amplifier stage, followed by a narrow­
band passive helical filter.

The se preamps automatically
switch f rom receive to tra nsmit by
sensing the AF energy going into the
antenna lor the duration of a trans­
mission. Although no gain is reatized
in transmit, approximately 160 Walls
of AF can be switched and passed
rel iably through the device.

I recently had a chance to evaluate
the Ampi re 146-08 , a product which
is intended lor channeli zed 2 meter
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Spedal Event Stanon KB4 DCG wil l opllrala

on the abo.... dates 10 celebrate 1M 11511'1

'unn ing 01 11>8 K..nlUC~Y Derby Suggested
lrequen<;>I'$ ' 7.237, 21.337, and 28 437 FOt
certIfICaTe . Mnd CSl and two u"", post.
to K&lDCG Sol I Camp SI . LOtM..... KY...,

S. SIOUX CITY He
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The 3900 ely!), .n Ct>njUnctoon ...'11'1 ll>e

SooIand ARA. " aponsor'ng OIs Hamt>o<etI
Ill . Semln. rs ,nc lude beginnIng and ad­
vanced pac ket , aRP, Sillell,t.. , "RRl Forum.
FCC, DCWA luncheon, MARS. and more
Re sllrve Ilea market tab~S throug h WI PEX,

AI Sm'tll, 3529 Dough/a. Stre"t. Siou~ C'ly,
IA 51104 FOt ,a_allOnS a nd inlormalOOfl.

COnlacl W,FZO. o..:~ P"ne,. 29JJ p~

St1'f1ef. S-x Co1y ,. 5' 'IU
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The eoct- Amateu. RadIO A.ssocoa'oon
(C ARAf ...... _ ,Is ...nn....1 HamIesl . t the

club 'famtng t.,;~n1 I"'" mlles e asl at '"",n
and 2 m,les south on Moson Ro.ad. No Charge

lor rajlgalers VE ....ns. overn ight RII camp­
Ing (no h OOk Ups). Ta l'·.n on 146.52 Or 146 .76
( -0.61· Hand .cap 'aCl lrlles. Contacl N7!NK.
(602)378-3 '55.111"'6 PMOf ...rile CARA. PO
Bo~ 1855, S.erra VlSt. AZ856.36

BIRMINGHAM AL

..AY 5-7

The Borm'''9Hamlftl '89 ... be at trw B,rm­
ongl\am-Jelle<'sotl CIY'(: ~le< on the ....on
floorol the e . _ _ Han. Admossoon S5 p&<

• adul\. boolll r-.valoon .nt~les you .tId .....
ployees 'Of tree Idm,$SIOII. Flea m.rk.l. re­
rums, testing. a ... rds . non·llamact'v,lI.. E~.

IIlb,lor Clla"man Dan Morg a n K84MDI.
(205) 822- 5242 B"mlngHamlesr '89. PO
Bo~ 26()73, B"mongnam AL 35226

CED ARBURG WI
MA Y B

Tile Ozauk.. Rad oo C luD pr.s . n" ,ts
Eleventh ............. S ...apIe$I at the Cordi B
Rec_oon ~I'" "dmossoon.I3atlM_.

$2 ... advance . TaDIes, 13 Hourly pnze "'••
"'lIS Talk.... on 14.637197 ancI '4.6!>2 To

pre-regosle<. sortld postcard ..."" callSogn a tld
tlCense exam dft"ed to Badger E.a"",",~.

,",Ga l)" ShartJuno WA9WK. 5119 W WIIIO...
Road, Brown Deel WI 53223. (4 14) 466­

5379. Fo' more inlormallOn and res e tvatcos .
eontact Joe Bauer W9WO .11(414) 692-2329
or Write O R.C S...aplnt Comm,I,". N54 15
CryslaJSprIng5 Ct . FredonUl WI 5302 I.
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The Paul Bunyan Radoo OuD ... _ oK

annu at lIamlest on Salurday at tile ne...
Vf WOuD Tal 011 140.13173 0eaierI .
e .ams. a nd "," ' k"'. Wnte Robfm W 8r1Z
KA,IT8, 40 I RooHveIf Manor. 8tHrnd/1 MN
56601. (2 18) 75 1--8748

BREWSTER NY

1,1 "' '1' 6

The Putnam Ernetganey Ama te ur and R.
oo league .. ,II MV1I tile" PEARLlesl .lIllie
John f . Kennedy Elemenlary SeI\OOl n ....
realu'.lIam gN' and V'€ e .ams Adrnossootl.
$3 , la Dies. 58 ta''9a1oll\l, $5 h l. ·.n o n
145 135 down 600-KG1G'Repeal f or ....

"atoon. eonlact TtJm Cullum N2GWF, 40 M,1e
Hili Road. Hrgllfand NY 12528 or Jim Morgan
KA2F!O, 39 O""r'=* Road. OSSrnlng NY

"""
GREENVillE SC

1,1"''1' &-1

The Blue Ridge Amal..u, R.adoo SocMtty os
sponsotl"lllrw 5011> Annu.aI Gree...... Ham­
lest...., Electronoc: Flea Marlo'" al tne Amen­
can legoon Fa"grounds It ".tu'es ..al . .....
e xams. _ ""ale< dl$lll4ol'S . _ lout·
door Mc!10ftIC: and computer !ItJ. ma'ket.
!fee ~'k '''II . camp'ng . and pr,zes Admos­
SIOn . $4 in advance; $5 at gal• . FOf ,nlOfma ­
tl0n <>r t""tJ!S, send SASE 10 Blue RJ<1ga Ama·
leur RadIO Soc iery, PO Box 6751. Gr...nviHe

SC"""

SANDWICH IL
1,1"''1' 7

The K"""aukee Amal RarloO Clull IS
sponsonng _ 34!II ,est al!tle

~ FaorgrOUnds Overnogtll campong.
nohooOups Aeserveclt_. $!t on adv.nce
T"" " IS,$3 ... al!v<lfl(>l . 54 althlo_ Talk....
on 1313 eonlact Howard~. PO Box
264. Src••non"L 60 178

P ...R...MUSNJ

1,1"''1' 7

The Be rgen AmattJu, Rad ,o An oc,alion
(B..... RA) w,lI sponsor 'IS a nnual SP',ng ham·
lest at IIIe CommuMy College Buyers. tree
arlmlSSoOn . sorIlers. 55 pet~e Amat ..u,
lest ,ng , ...1. ·... only. Nov>ee ""ough E.tra
Free par. ,"11 Tal" ..... on 146 1~.79 Contact
Jom~ K2ZO. 286 RIO'! . ",,1 8Iw1 . No.
Wn hoOOd. NJ 07675 1201' ti64~725 FOI"
lesl ,ng ,nlOlmatoo n, conlaCI PtJle Ad" 'y
K2MHP. 13-30 Ed ..ard 51 . F''''a..n NJ
074 ro (20 1/ 796-6622

PR OMONTORY UT
MAV 10

Th.. O<:lgen Ama!e ul Rad'o Clull w.n ope.­
ale W7ST8 lrom P,omonlory Summ.tlo c0m­

memorate IIIe 1201h year 011he d.....ong 011 he
GoIderl Sp.ke Tnne ITom ooolllO 2100z

F.eQ....e<>ey. one 01' 3910. 7270. 14280.
21315.01"28 "5 MHz 5end OSL and SASE
10 ()gd«I~rRMho CIuC. PO 80Jt3353.

"""""'.....
F"'IRFIElD CT

1,1"''1'13

Tile Great'" Fa,rl""" ARA. lne " ...011 ope,.
ale a spec iat evenl s tat"", du"ng Ihe 54th
a n nua l Do gwood Fas t,v al t' o m 13001 ­
22001. Suggesl&d lrequane,e., 3 975, 7.235 .
14330.21 420, a nd 26.310 MHZ, For . 9.1 1·
inell certrt"'at• . send OSL ancIlarge SASE to
FARA~. PO Box 486. SovltlpOff CT.........

BEUEVUEW'"
..... '1'13

Cf'OOl<e<l SI"'. and Rals Nesl 050 Party.
SfXIR$Ofed lly the Issaquall ARC,eneou'age5
new NovICetl. lhe IIandicapped . and all other
IIams , 10 part i(:tpate. Bonus PO,"IS tor pIIotos

a nd .nlormaloon about you ' contest ope,a .
l ion . For d atll is . .. ,i le Ma rlha S iad ma n
N7IVX. 154235E 71I1 PI.• BeI!tJvutJ WA 98OC7,

PIERRE SO
M Y 13-11

The PJetre ARC ~al. WtHVV Irorn
l100Z 10 2300l the 13th and Irorn 15OOl10
2300Z It>e 14111 !Of;OmfTIllfTIOtale 100 years 01

slaltJllood . Suggesled I,.quenc ... s a'.
28 400. 21 287. and 14287 kli l USB. and
7 2670Hz lSB. For cert,l",at. , ...., OSL and

9>112 SASE 10 Gary W~ /(A.AMI. P08

1261. ,,-",SO 57501·I2fH 0e«I0ne J.....
10 , 1989

LAS VEG"'S NV
MAY 13 - 14

1989 Nevacla OSQ Pa rty, spons ored by 1M
Frontoe, Amale U' Rad,o Soc,elv. an ARRl
Spec,al Senile .. Club F'om ClOOOl llle 13111 10
0600Z tile 141h. &-150 melers. CW/SSB/FMI
RTTYIPACKET!SSTV No CtO&S-mode or rlO­
pe.l.'Osas. Sugges"""llequene>es :CW 15

Ufl I'OffIllo!tomolgene<a1 Dands . phone - 25
up Imm Donom; Novoee and Tac/l PQftoon 01-b C!\ange __-flS(T) and county; 0111-

.....-flS(T) and SlalelPfO¥'ncatOXCC eount..,
One POInl101" INCh OOtItaet pet mode. MuII,pIy

POInlS lly numlle< 01 NV counl," WOfI<ed
Cert,I"'al"s to top scores ,n e acll calegory
Ma ,l k1gs DV J une 1 10 J im FrytJ NWlO. 4120
O"kllill Ave . Las Vegas NII89121

"'THENS OH
M...Y 14

The AtllenS Counly "'n,Il.... Radoo Assoe~
aloOn IACARAj'" _ ~s lOll> annual M ....

1esI1llt>e Coty Re<:'ealoon Cenl... large Ilea
""""el,_pnzes Ta<Ioii...... TaI.·... onthe
cluD .epeat'" at la5 15155 11IHz Indoot
SPace .villlallle only lly pra-qogsI,alocn. Con­
lact Rod HoIItJy KAlJNDC. 15267 5 Can.san
Rd . AI/ItJrI$ OH 45701 16 14} 593-8177. To
'eg 'SI'" tor license .. <ams . ma.1 compleled
FCC Fo, m 6 10 aM $4.75 paVab.. 10 ARRU

VEC 10 John Cornwal! NC8 1/. 101 Co""nrry
Lamo. A I~tJns OH 4570 I. Wat" ·ins accepted
Fo' ll"/ltJrat inlormahon. conlact Carl J . ""n.
bow- KA!lJXG. 63 Moms A"" . All>ens OH
451'll1

C...DILl"'C"1
1,1"''1' 20

The annual S...ap and SIIOP ol !tie We . ....
kee ARA.... De at lM eaCh'at MockleSchool
Admossoon . 13: tallies. S6 T.l""" on 14.6 371
97 ' ..peal.... Contact.1of1n CtiJdlJOClr KXSZ.

(616) 797-5491 Of ..."le WtJ.a u..... ARA, PO
Bo. 163. C /NJlllae 1,114960 1

KN OXVillE TN
1,1 ...... 20

The Radio Amate u. Clull at KIIO.ville pre-
$lints lila 1989 ARRL T u'e_ Slate Con-
vemoon and the 23rd nual KIlO........ H.....
Ies! and Compote. f ll' .II the KertleIa Shnne
T.mpl. "' R RL lo . ums . Joe Fa " c lo ug ll

WB2.lKJ OIl usong llam .al!oo to lead'l . pack'"
""rnonSlrlloon, DXpe(hhor'S . VEC ....ms.
PfIz... and tle a ....' ke1 FOI" 'ese<vatoons.
COntact Joe Meighan KB<fREC. RI. 26. c.n­
Iral A""""" Pike. Kno.vr/ItJ TN 379 lg, (SI5}
558-8487. For e ' a m 'l9\I.st.a t,on. eonl ael
Ray Adams N4SAO, WCARSIVEC. 4325 FtJl·
Iy Dri"", KnOKvl/ie TN 3191B(615} 687-5410

ABllENETX
MAY 20

The Key Coty ARC__'IS Fourth Anno.a-­
a1........., FOI"CeS Day H..., Fest at 1he CIVIC:

Cent... Pre-teglSlfatoon. lly lIIa y 18. is 15: at
door . S6 Tables. $2 ead'I VE e ';oms. ......
.... OK lMliltJ artsIe<alt II\OW _ lluilll,ng
SIN Jon#s N500X. 19 15} 698---4606n29/)
d.tyl. 39J5 n¢ts; Of WB5EKW·3 Gal_ay
7096114501 or AE51 Aul%rWa rd BSS ....
DBL. BRD. WIN, or ALB

SEVERNA P...RK MD
MAY 20

The Maryland MObdeers "'RC ...,11 ope,ate
WA3PJO allOardthe '''_'M USS Tors.
(~I ITom 1400Z to 2 100z to honor the

SIlbma. .... __..ce. Fraquene_ . '" ORM'"
De' SS8-7240. 14240.21340. 28340 kHz .anll
fM 14.6 IlO5 (" ,peale< outPuI) Fatcertmcale.

send a Iegal-SlZ8 SASE to MMARC. PO 80Jt
784,s..-P_M021146

GOOFREV IL

M"'Y20

The 3rd Annual L_ & Ciano. Radoo Clull
liamlesl and Elect ron", Flea 1II"'el .... DeII
lila Le ..,s & Ct.r . Commun,ty College
Prizes . d,spla y (pac' ''I. lalellile, ATV , WE·
FAX. AMTQR). comme,c,a l vend<>rs . ARRl

booth. gia nt Ile a marke t w,tll no cha'ge 10'
space. e xams . a nd llee pa" .ng . Afl>tanetJ, 7
lor $5; $1 e acll 81 door Talk-,n on Clull 2
meIer net (Monday . t 6 Pili) on 145 23 ••
peat'" L-.s & CII'" RMho Club. PO Bo.
553. Goclrey lL 62035 /6 18/ 466- 19109

SPRINGDALE "'K
.....'1' 20

Tile~ ArlI.anaaI ARC ..,I _ " I

O..no. liamllor.. II the Rodeo Com.....noty
Genler Plenty 01 pa,. ,ng . Flea Iallle$. SS
Rel a,lers ....n SIlOw all ne.. IIam liltJar . Door
pr,zes , p'Dg' ams . VE ">ams on a ...alk·in ba·
lis, No eharg" lor atlendance. ConIact RBn·
Call Spear WA50GH .11(501) 846-32 10

DULUTH MN

M"'''' 20
The Arrow!'Ieact "'RC preseM$ SWAPfEST

'8 9. hatd al lhe f " SI Un ,te d "'. 1110<1011
Ct>u' e!l Hourly dt...."'IJ$. rnaon _ pnza
Allmrssoon. 54. 4--1ooI1allle$. SS. T..k..... on
14.6 34/ 94 11IHz Conlaet Duane F/yM K8'
OlC. 49t)7 PNDody 51 . D1JIutIl MN ~I
(2 18) 525-4580. P'"egosl''' 101" tJX8ms ...~I>
John Crow KA.SYN. 1365 Roland Road. C/o­
<l'utJr MN 55720 (2 18) 8 79--5356

COLOR ADO SPRINGS CD
MAV 20

Tile P,"es Peal< Radoo Amateu. AQoo;ja.

toon ..... hokl ~s S...eptesl .II the RuslO:: Holls
lIIa lt AllmO$$lO/l lree Tables. sa ... advarQ,
SI0._ Talk..... on 14.6 371.97. Contact AI
N6CIIW. (7 19) 413-1660 01" wnte PPAAA
S ...apIest. PO Box 16521. Colorado Spnttgs
CO ...as

Mllllt<tGTON TN
M...Y 20

In re<:ogn'1I0n 01 tile 40th Annual AfmtJd
Forces Da y Ce leb'at,on. AmaleU ' Rad io St• .
loOn W40 0 R w,1I ope rele l,om 1300l 10
2300Z. sse 7.230, 14 280. a nd 21.3780 MHz
I t. to kHz), CW on 2 1 145and 28 145 111Hl, 2
....le~ on 146 52 SImple • . For cle1aola. con­
tact L...,19nant ROOtJrt D. Aller WA4WFJ
(90 1' 873-5306. AX2 Duld A Holdln~

K858XJ (90I ) 873-5 134. S¥gunt M,op- JIm
MotI.tn W04$IAW (9OIJ 363-0778. and M.
' .1"1 Club 51atron W40DRlNavy~Marlll.

COrp:I:. MARS Sraloon NN,..NlF. Bldg.N· 100.
NAS~ TN(90,, 873-5134

O"'K P...RK MI
MAV 20_2 1

The 1989 M,cll,ga n a SQ Perty wi lt be s pon·
sored by th.. Oa' Park Ama teu' Radio CluD
PI\one a nd CW .,. comllmfld inlO ooe con·
tasl. lIIoclligan sl atoona can worI< IIIdltgan
COUnl"'" lor m"",plle... ASlaloon may Deeon­
laete<l once on aacI'I bandlmode Portafllaf
mot I BI may be 0DVIlIed es .- c:ontae:tIo

1NdI_ theeounlyCf'lange$. For e .ehanga,

sconng. ......-os. _log ""l"''''''-. ..nte
IhrIt Shaw K8£O. 27600 Fran/<Ion Rd . Apf
516. SoutIIIteId 11148034

ROCtiESTER NV

M"'V 20- 2 1

The Roehe sla , liamltJsl and Compute l
Show. in conjunction w,tll lh.. New Vorl< S late
...RR l Convenlion. ...t! be .II tile Mo n,oe
Co"nly Fa irg 'Oll nd s . Oeale,s . • 011'11.10<' .
llooIM. lallles. eonleslS. prizes. and _ oeom­
merciaI Ilea rnat ket f Ol" mortJ ,nIonn.IllOn.
OOtIlact Roc1vsler Arnateuf Radio~
loon. RochtJsIe<- f14m1wt. .:kID WII4e ,Spn.o»
BNd..~ NY 14623 (l16}424-7184
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HAM-COM 1989

~
ARRL "OIAMOND JUBILEE" NATIONAL

~
• 0-• ...... .. .-

AMATEUR RADIO CONVENTION ... ~ ~- .• _!. r: ~ _ • •
JUNE 2-4. 1989 - 75 -

) '..0,.,.

~...p ARLINGTON CONVENTION CENTER <? v. ~

ARLINGTON. TEXAS
:(-#OHD l~\~

;';A~IE CALL

ADDRE..<iS

CI"IY S f ATE ZIP

Single I lam-Com Pre- Registra tion , $7.00 Ea ch................................................. $
Family Pre-Regist ra tion for 1 Ila m & Non-Hams [Max of 3) $10.00........ $
Flea ~ta rket Tables _ Max of Thrce, $15.00 Each.•._......_................................ $
Additional Flea ~ta rket Tables ove r first 3, $25.00 Each................................. S
Flea ~farke t E lect rica l O utlet, $25.00 Each....•..•.•............................................. S
Tour # 1, Shopping To ur to Dallas Ga lle ria Ma ll $12.00..........................•.•... S
To ur # 2, Tour to O ld City Park & West End Market Place, $17.00............. $
Sat urday Morning DX Breakfast , $B.SS Ea ch................................................... $
Sunday Morning O C.-WA Continental Break fast , $3.50 Each......................... $
A RRl. Saturday Night Banquet & Program, $16.00 Ea ch.............................. $

I have enclosed my check o r mo ney o rde r in the amount o f.............•....•.......• S
=========

n
PRE·RH;lSTRo\nOS :\fail Your Ch«k or :\Io n"y Order To:

DJ.:A I)U SE.: :\10\Y 26, 1999

""V
lI am·Com, 1M.

f o r More Informa tio n Call :
1'.0, Dolt: 861829

(2 14) 423-7636
Plano, Tex as 750K6

ANDERSON SC
IIIAY 2'O-21

The We HanweII101h ........... Ham!esl is
SCJQnSOrBd by T_. Hartwel. Georgoa: and
Anderson. SOUlh Ca.olina: ARCs al Ihe
Hart"'ell G.oup Camp soulh of AnOerson
Talk · in on 146295 .. 600. 146 ,19/ .79 ,
147,93/,33, Free flea market space, For lid·
elS and inlonnahon, ",,,te or call MA Cour}­
HIt WIBNS. 215 Nott,ngham Way. A-.son
SC 29621. (803} 26I-1018,

'I" AKIIIIA WA
IIIA'I" 2'0-21

The Yal<1ma Amal"'" RadIO Club W7Aa
announces lISHamlesl '69. ",hlCh*'ill be held
al lhe Siale Falrg'QlJnds ,n 'I"aloma. VE ex·
ams, comme.cial exhib<ls. s",ap and shop
tabies , and lectures. Admission. $5: tabl&S.
$5 Talk·in on 14666Hl6, 146 64/,24 Con­
tacTDicleUm~ NlHHU. (509) 453-8632.

dar-. (509) 453-3580. 8.-ening$or ...~e Yale;'
",. ARC MAO, PO Bo.. 9211. yale..... WA

""'" ST CHARLES 1110
IIIA'I" 2'0-21

The SI . Cl>¥Ies ARC ....II opJ.ala WBlHSI
ttOm 1400Z to 2200Z as part of the L_ and
Cla.k Rendezvous , Th,s spacial ev&nt stalion
""iI transm,t near 7250 , 14325. 21350, 284 t 0,
and t46.67 as propagalion and aRM permit.
For cenificales, Mnd a la.ge SASE 10 St.
Cr.-tIM ARC. PO 8m< 1429. 51 CflatIM MO
63302· 1429

FOl.SOIIICA
IIIAY21

The NoIIh HtIIsRadIOCiub 1$~ng Its

HA"'SWAP allhe Folsom CommuMlly Club­
house. F_ admtSSoon. AUCloon . tables ($6
e&ch), I&ilgating, Iree park'ng. park ""Ih ndes
for kids. Talk·in on 145,19 and 224,78, Con­
teet IIIHRC. PO Box 41635. Sacramenro CA
958<f1 or cal! Bob WA6ULL a/ (BI6) 983­

'm
CHICAGOIL

IIIAY21

The CIlicago Amateu. Radio Club _ hc*l

ots aMuaI MofIt.HamIesl al !he North Park
VlIIag&, Indoor attla Adml$$lCHl. $2. C<lntacl
CARe. 5631 W /"'ing Parle Road. CfIICagO IL
60634 (312) 545-3622

WABASH IN
MAY 21

The 21st Annual WCARe Ham,"1 _ be

held at the Wabash Coumya..ti Fa,f9I'OUnds
Adnl n ion. 13 50 in ....ance. $<I at dOOf. In­
_ tables. $10. Pnzft. w-g. 0UId00f Ilea

market. free park"", and 0V'ttfTI0QII'lt campmg.
and exarnonaloons lor Tech 10 E.lra. Tall<~n

on 147,631.03. 146 .521.52, ancI 146.!W.94
For lickal informaloon. send SASE 10 Don
SPang/9f W9HNO, 235 SourhWOOd Df, . Wa·
biJ5Il IN46992 (219) 563-5564.

KNOXVillE IL
MAY 21

Tile Knox CounTy RadIO Club. Inc.. .... hold
its annual Knox County HamtMI .. _ C0un­
ty F••grounds. Large~ dos9Iay
buoldlng and aa.. 01 out_ lin marlcM
~ al no cllatge The Knox County Porlc

Produce", ""II De --,,'ng the" BUIl&l'fty pork
Chops. VE test,ng nearby. Talk·;n on 147.001
146.40 . For lable ."eNations, pre-regislra·
loon of lesling, and &dvance tic~9tS, ",,,Ie K9i·
Ih L. Warson WB9KHL. 119 Sourh Chetty
51_13.~ /L 614()1-4521Of caN
(309) 342--3885.-ungs-,

ADENAOH
MAY 21

TheT~ SlaTee RadIO A.maleu, Club""
11<*:1 ~s 11th annual Wheeling HamIestfCom.
puler Fa" al Wheehng Park . Rool«! a'ea for
deale"" s ix acrMol Ilea marker. Chddr9n 14
and under free. Admission. $4 in advance, $4
aldoor. Conlact TSRAC. Bo.240. RD I . Ade­
N OM 4391" . (Ill.) 5of6--393O,

WRIGHTS TOWN PA
IIIAY 21

The Wannonsr.o AAC is "P""'OfIM'II1I>eir
15th annual Haml..1 al l he Mlddlelown
Gra"li'" Fa,rground$. Admi5siCHl. $<I (XY15
and children Ir_l. 80 indoor spac-. ",~h 6-11
labiols, $5 space. Ne", equipmenl ""ndors,
large Ilea marl<el, amusemenlS tor chi ldren.
Talk·,n on 146.52 simpiolx and 147091.69.
223 761222. ,16.52005304 repealers ,FOfin­

Iormaloon or pre.<eg<5traloon. contaeI Sri CIi'
ad WJGJC. ApI. IKU a.n- HouH. Hat·

boro PA 19o,w (215' ''' 1-/JCU8

DALTON iliA
MAY 21 (& AUG 13)

Ham RadIO Flea Marlcels. spCHlsoradby the
Northern Berl<shi,e ARC, ",ill be atlh9 Dalton
,6,merican Legion. Talk·in on 146.91 Admis·
Ilion. $1 Free tailgal,ng space. Contact Dick
WB I HIH al (4 13) 458-B26l/8452

NAMAO ALBERTA
MAY 26-21

The NOilroer" oUlerta RadIOClub II spon­
sor,ng a Ham Fes! and Flea Ma<l<et on the

llllOvol days. Dealets ,<J&monslrat_ (SSTY.
packe.. SWL. RTTY . satellrte, compute",. ra­
ee museum). a",ards, Slu-dolnls 18 and un·
cer. Irge , Adults, $5 01 000•. Sol pre·regis·
tered , Banquel, br9a l<lesl, RV pa'k,ng, No
hookups, Send SASE 10.eg<S1ef 10 1II000hem

AJOetfa Radio Club. 9628-69A- St . ErJmon.
/OtO. A/f, CANADA T6W IW3 (403) 438-

"'"
PETAL MS

MAY 26-.1UL Y l '

The Amaleu", 01 Petel and Hanlftburg_
be operal,ng on ll1e above dales to celebrate
lhe Inl9rnalional Checke", Too.naman!. Op-

eralion"" be in _ ~ gaow-a1 port_ til
..~ and !he~ sse portIOn olIO.
5er>d OSl and large SASE 10 M5UBL. PO
Box 213'. Ha~ MS 3!W03-2131.

DURHAMNC
MAY 27

Tho Durham F'" Associa tion ",ill hold ilS
10th annual "DURHAMFEST 1989" &1 me
South 5Q<Jare toIall , Vendors and plenTy 01

eee 18ilg.aling space. Iabl& rental . and AC
po!fIIet for leStJng equopmelot. FCCe_by

p,.·••g '".ahon . COnlaCI Par. GooI'by
KY.Y. '20 Rat1CI," Cirel9 . Durham HC
277'3. TalI<-in on 14 7,1251,225. the Fneodly
Re9"ater WA4WTX/R MocI< Ranlein w 4ZtJ5 .
1001W~"ood L...... OlJrtlamNC27712.

HAMILTON SCOn AND
MAY 27_28

The Sconish Too. i, 1 Boo.d (Amaleu. Ra­
dio) Expedilion G,ouP operale, a apec;al
......IS _ion aI Irar_ I,.... 01 I1M' year . tn

May GB2R6 the locus"" be Robert Bums.
Scocland·, lamous poaI. 81 the Elu<r4 Hause
M.-.m. MauchlinI . Ayrs/>ir'9. The IIfOUP e­
...... 1'000 ceot,licat... both in «llor. FOf (le­

la,ls . ",rot9 l he llllOvol g'OOP 01 PO Box 59.
HAMIL TON. SCOTLAND ML36QS.

NASHVILLE TN
MAY 27_29

The N&StlVllle Amaleu. Radio Club KotCPO
.... operal9. durong cayligtll _rt only. in

vllMOW sectiorll 01 the phone band ,a~
_ "aloon at><Nro lhe General Jackson
_ ..... ~ I Iisr as !he""'__ Cumberland

Fbveo on Mamor ial 0.'1~end FuLoo'or
OSL card 01 !he e>.naoal Jacleson 100 )'OUr
ca.d and SASE to K4CPO lIIashvrlleARC;s­
callt>oolc.

WEST FRIENDSHIP 1110
IIIAY 2.

The Maryland FM Associa t ion . Inc . pre.
_ ria annual Mamoolal Day Harnleel .. _

Howa.d CounfY F81rg'OOnd$ ",ith commereial
d,splays and ample parlcing. AdmisP:>n. $to
Tailgating. $3. Tabla renlal. $7 in Sdvlnce
and $10 &1 the HomIest. il availabiol , For li­

ce.... e'am re...."'ations. eontacl 519"" 5i~

bfHman K3RMX. (30I} 518--4J521. Talk~n on
WA3DZDJR9pule. (146.161.76. 222.16/
m .76. and 449. 1/444 . I ). Contact Mllea 0.­
sap. I~ DoroItoy Road. C'OOO'I8"- "'0
2'032,(301)923-3829

BUCK HANNON WV
MAY 28

The Buckhannon ARC &nd tho WaSI Virg in­
ia Weslayan Collegl ARC ", i ll Opa.ale
W8WVM ItOm 1400Z 10 2200Z 10 celebrate
lhoI .ath Ann..... WMI Virgin.. Stta..Der .y
F••t",at. SuggeSled I'equencies: 7 ,250.
14.250. 18,150. 28,35(1 For a sp.:iaI 0Sl.
ser>d your CSL and SASE to West VirponOa
St,a.t"",ySpecial E-W. PO Bo. 65. &It;Jt.

hannon. West v;,g;ma2620'-.D065.

COLLEGE PARI( MD
PRIOR MAY 31

The Foundation 10< A.mateur Radio. Inc .• a
non·p.ohl Of98nizaloon headquartered in
W.."., '9lO" DC,~ 10 _ ..d32~·
S/l(I8 during 198!1-OO ")'OU plan a~me
COUtM oIl111f'l'efS1ly 11_ and &fa .....­

In or IIeve been aceepIed in a u~. coJ.
. , or lechnicar school. request more inlo<·

maloon al FAR SChohlts hips. 69O:l Rhoda Is·
lams Avenue. CoIl9ge Parle 1.10 20740.

•
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•

_ PERSONAL
58'9' ~g'5 SPEEO

• RAOAR
_ lOW "", ""', '" """",., ' ..... . ,t '<10" '.""

,
_ ..... ..' lIo. ...__. ".."" ....
........,_ _ 0p0....... 2IGM' . '.._l'._'_lIO _-..- .-...-.......-1__ -_._--
~ ....,._ _...._-
_ .. I;''lIIC 1.., -. ..
I'C_ •• _-"......"..... .-._ -_.... ..

___ ... r:w 1.......1.11-'~..-u __
_~II;.. _ ..QSI • u..... , _ 1<10<
_ ..... 11I.,. .. M<: _ ...__,.. I"".."..,y "
""'Ill. ""'01 """"""'..... ··,"' ~ .. ""old (1'0 T... _ ""''''''''''l
" .. , ,' ...,,, "'Q9Od ABS ~• •,~ '" .,,,......, ~ .pr.." ,_." _ ..ood
."mon,", ' ""'" '0'•••1,·' no>hell P' __

lQ ...." '......' «I ...... ........ _ ,...
•" ..... ' 24.95 .. .... $24.95 · 'l c.. sl 2.95

40 & 80 METERS
HAM RECEIVERS

P$·2 AUDIO
MULTIPLIER
Tilt "5-211 n""'Y tor ... moIuoon--­__IIP"'_''''''''''..._ -
", 11I 001 _ _-----

PR-2 COUNTER
PREAMP..._-_ _-
__ 1(1,11_ · ..
zs... . lN; •• • _......."' .__.'"_ _ HI, ,,,54995-­.-l'Il-l • • sa.-

58995-­.-
- - --- -=--- -..=--•..- -.: --=- - -. - -

~-- ~

--~ --
.... a;~"%!1

THE CfJMMUNICATKlNS$249500 SERV~E.ONlTO""T
WORKS HARDER FOR lESS.

Inf'OdoucInO COIot·3 !he new seroce moMOf llesqled try$elVOCt
IedlnIl;un$ Jor sel"o'lte leCllnIoans n ..". ~s ""'rller lor less g,v­
mg you.cvaACed testIng t41~bih"es ill a very al1o<dilbleIl"Ce
FEATURES . Dlred entry k~boa 'd wIth progfammil~e memory
• AudIo &transmitter lreQuency counte, • LED bargraph fre­
quencyler ror devIation d,splaV • O. ' ·10.(0) /lV output levels '
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1269 MHz Helix Array
Wind y our way to higher gain.

by Ralph E. Herzler WA8WBP

Photo B. Aft er fi nding the mid-point of the helix , unwind enouxh
tuningfrom each side to space the closest helix turns 24 em apart.
The" twist the two coils 180 degrees to fo rm two parallel helices.

Photo A. A 50-joot coil of!4 ~ copper refrigeration tubing. wound
46 tUrn.f over a piece of2 " PVC pipe, is the beginning of the helix
array. It 's important to wind the helix as a right-hand thread.

ety to develop a mo re effective
system, I took offon myown theory .

Since power dividers introduce
someamountofloss , I designed an
array of two 20-turn helix anten­
nas on a common back plate to use
without a power d ivider. I figured
that if a single hel ix had a charac­
te ristic impedance of 1400. then
two helices in parallel would have
a combined impedance of700.

I funher planned to space the
hel ices one wavel ength apart ,
hopefully to feed them in phase . I
would use the same material that
formed the antennas, crossi ng di­
agonally over the reflec tor and
tapped at the midpoint for coaxial
feed . My reasoning was to keep
the cross-over reasonably close
(about lh") to the reflector so that I
could add capacitive plates to im­
pro ve the impedance match. if
necessary ,

New Use for Refrigerator
T ubing

I boug ht a 5().foot coi l o f IA"
copper refrigeration tubi ng, and
wound 46 turns over a piece of 2"
PVC pipe (see Photo A). Two­
inch pipe is actually 2 .375 " a D,
so the final helix would have an
outs ide diameter close to three
inches. A small notch in one end of
the plastic pipe , and a sharp bend
in the tubing to fi t the notch. make
this job much easier. II is impor­

tant to wind the helix as a right-hand thread .
Then I found the midpoint of the helix , and

unwound enough tubing from each side of
this point 10 space the closest helix turns 24
cm apart . The two coil s can then be twisted
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lng used to stack the antennas. Shortly there­
afte r. when I might have been able to get back
with John. Mode L was coming to life in the
early hours here in Mich igan . and even ear­
lier in White Salmon, w ashiogton. In my anxi-

S oon after finally tak ing the
big step- assembling a suc­

cessful Mode L system of no less
than 35 Watts to a 12-turn helix
antenna for an uplink- I began to
think abou t upg rad ing it. In ­
creased RF power was not an at ­
tract ive optio n because I was het­
erodyning a 2 meter signal 10 23
em at the antenna, and amplifying
10 the lim it of ava ilable solid state
equipment. However, my first he­
lix offered such an attractive gain
(16 dBi) for such a small space that
the helix idea seemed logical.

Searching for a Worthwhile
Gain

From my research o f the RSGB
VHF/UHF Manual . I found that
o ne way to upgrade was to length­
en the helix to 20 turns , for an
increase of 17 d Bi. My 35 Walts
equates to 15.4 d Bw, so I could
expect this combination to result
in a 32.4 dBw EIRP (1.7 kw) . Not
enough! The opportunity to gain
another 3 d B is very tempting .
Funhermore. I have heard from a
number of hams , including John
Hogan KC7G Y. who have done
this success fully. If I could make
this work, I might achieve an an­
tenna gain of 20 d Bi! That cou ld
net 35.4 dBw EIRP (3 .47 kW), a
worthwhile gai n!

Unfortunately . my one contact
with KC7GY took place when his
multiple helices were covered with ice and
snow, late in the Mode L seg ment of the
o rbit. However , I did learn that he was using
co nventional hel ices with a commercial pow­
er divider. what I did n't learn was the spac-



Photo C. The crossover should nearly meet the chassis connector, and
they should be carefully and securely solde red together at that point.

Photo E. The finished 12{/} MHz Helix Array, balanced and cross­
braced.

' ", . . two helices
in parallel would
have a combined

impedance
of 70n. "

Material/Part
Copper Tube
Brass Inse rts
114--20 Nylon Borts
u-ton
Aluminum Sheet
&-32 Nylon Bolts
N Chassis Connector

$29.07

Cost ($)
17.95

1.60
1.20

.79
4.68
1.60
1.25

Total

Source
Coast to Coast Hardware
Coast to Coast Hardware
Coast 10 Coast Hardware
Coast to Coast Hardware
NW Welding, Sturgis MI
Hcsteft Electronic, Steubenville OH
Hostelt

Hoes It Work?

I can ' t believe that I mounted and tested
this contraption on a twenty-degree , snowy
day in Michigan , but I did . The needle

of a Bird wattmeter
with a 25 Wall slug
for this frequency
pegged on fo rward
power. I was n 't
really too surprised
because my PA had
been tested with full
10 Watts 1269 in­
put , and showed in
excess o f it s 3 5
Watt rat ing . The
r efl ect ed power

measured only 3 Walts , for a calculated
SWR of 1.8: I . Not bad for an unsophisticat ­
ed design! Someday I may try for a better
match, bUI I know it won ' t change the per­
formance .

As if test ing my design in winter weather
weren 't enough , I interrupted my night's
sleep at 3:30 a.m . [(J catch a Mode L sched­
ule. Egon DL9GZ gave me a good report. It
wasn't a barn burner , but it showed signifi­
cant improvement. T ime will tell the rest of
the story . I had the fun of building it for
$29.07 (see the Table). 1JI

the oak support and fitted them with two brass
adapters for lj., ~20 bolts to wood . The coil
supports were drilled to clear the nylon bolts
used to join them to the oak cross member.
Last, I drilled suitable holes in the wooden
su pport to accommodate the normal If-bolt
mount.

quately (see Photo D).
You must stretch the tightly-wound copper

coils carefully to match the mounting holes ,
and drill them to clear the 6-32 bolts. I used
steel bolts to establish the pitch , then replaced
them late r with nylon .

I made the reflector from a 19 th " x 7 " piece
of 0 .072 " aluminum by rounding the ends on
a 3'12" radius. Since the antenna won't be
mounted at the rear, the thickness of the re­
flector is not critical. Drill I;" " holes at the
ce nte rs of the end radi i to mount the
polyethylene sup'
ports, and a *"
hole at the center of
the re flec to r to
mount a type N
chassis con nector
(see Photo C) . Af­
te r mo unt ing the
connector, you can
partia lly assemble
the antenna.

A se ve r a l- t u r n
portion of each coil
will protrude beyond the end of the plastic
supports. You should trim this back (diagonal
cutters work well) to a llow only 20 turns of
helix from the reflector (see Photo D) . The
crossover should nearly meet the chassis con­
necto r , and they should be carefully and se­
curely solde red together at that poi nt. I added
a c ross brace ncar the outboard end of the
helices , using a piece of the polyethylene trim
from the form ing of the supports . After
drilling and tapping the support , I used \4-20
nylon bolts.

Because of the weight of this antenna , I
decided to ce nte r-
mount it for better
rotational balance .
For the suppo rt, I
used a piece of 2 1,4 "
wide, I " thick oak ,
fitted to the balance
point of the assembly
so that no part of the
wood touched any
point of the helix
(s ee Pho to E). I
drilled each end of

180 degrees to fo rm two parallel helices (sec
Photo 8) .

Prowling through my nearest Cad illac
Plastics warehouse, I found a 6-foot long
piece of polyethylene , Ih" thick by 3\4"
wide. Because of its awkward s ize, they gave
it to me without cost. After sawing it into two
36" lengths for easy handling , I cut two 2 114 "_
wide st rips to se rve as supports fo r the coils .

I drilled one small end of each plasti c
support str ip and tapped it for '14-20 nylon
bolts with which I would attach the reflec tor
(see Photo C). Next I d r illed one edge of
each suppo rt and tapped fo r 6-32 nylon
bolls wh ich would secu re the tubing at
the proper 2 " pitch . I found that with the
fir st ho le d ri lled Ih" from the bottom of the
support , holes eve ry four inches secured
every o ther turn of the helix quite ade­
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Photo D. Trim the coils to allow only 20 turns
of helix to ex/end from the reflecto r. Note the
%·20 nylon bolts.
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RECEIVING
CONVERTERS

COR·3 REPEATER CONTROL·
LER kit. Features adjustable \ail
& time-out timers, soso-stare

~~~~: ..~...~
CWIQ kit. Diode programmed,
adjustable tone. speed, and timer,
to go with COA-3 $59

NEW COA-4 kit . Complete COR
Illld CWlD aI on ooe board !of
easy construction. CMOS logic
lor low power consumptIOn.
Many new features. EPAOM pr0­
grammed; speCify cali lfmers..$99

NEW T0-3 SUBAUDIBLE TONE
DECODER/ENCODER kit. ...m
TO-2 DTMF DECODER/ CON­
TROLLER kit . Ful 16 digits. wittl
loll-eall restrictor , programmable.
Can tern 5 funchons on/off. Great
lor selective calling. too $79

AP-3 AUTOPATCH kit. Use.lN1th
aOOve lor repeat9l' autopatCh.
Rev8f5e patch and phone n
remote control are std $79

Ap·2 SIMPLEX AUTOPATCH
Tming Board kit. U se with above
lor simplell opetatlOO $39

Mo-202 FSK DATA MODULA­
TOR kit. Run up to 1200 baud
dig ital ,signals through any 1m
t-ensmeter with full handshakes,
RadiO link computers, telemetry
gear, etc $39

DE·2m FSK DEMODULATOR
kit. For receive end 01 link . •••.$39

9600 BAUD DIGITAL RF UNKS.
tee-cost packet networkng
system, consisting aI new MQ-9G
Modem and spedaI Y'l/f"$iOn:$ of
Ol.r 220 or 450 mHz FM Trans­
mitters and Receivers. Interlace
directly with most TNC's. Fast,
diode-swrtch8d PA'S output 15 or
&JW. Call for info on the right
system for )'OOr appliCation!

• Specify /1.I'IiIIg rar>gt d~ffJd' 142-150, 1.50­
162, /62·114, 213-233. 4 1()..45l, 01 454-<115

' S peed y lu"",. f."6" "es",," 120·175 .
2O().240.o.- 4()().SOO M ;U

GaASFET PrealTlll
SImllar to LNG. elcept deSlgned for low cost
I lIIYII siz. On/y5l8·Wl! -5IS'Ld /4·H.
Easily mounts IfI many radIOS

• SpecIfy rum". '''''B'' ""srre(J 2 5 ·35. 3 5·55.
55-90. 90 -120. 120 ·150. 150·200,200 ·2 70.
0< 400-SOO M' U

LNW -(*)
MINIATURE

GaAs FET
PREAMP

ONLY$24" •.
$39 Wlr,dltn ted

HELICAL RESONATOR
PREAMPS

FEATURES:
oYery Low Nell..: 1II_7dB VHF, III SdB UHF

oHl.Cll Gain: 13-2111dB, depending on frequency

°Wid. Dy...mic: RanI': to resistO1Ierload

oStatIM: new·type OJal·gateGaAsm

• Sp«rfy ''''''''6 ' ''''6''_t'1(1 26-30. 46-56.
/ 3 7·15 0, J50·172. 21 0 ·230 , 400·470 . 0'
800-960 MHz_

LNS-(*)
IN·L1NE
PREAMP

ONLY $791,•.
$99 Wlredltntltd

l ow-(\Olse preamps With helical resonators
rMuc:.lnttrmOCl I erosl-Oand ntete eoce IfI

cntcerapplocatlOOs,
MODEL HRA-t°), $49vhf, $84 uhf.

GaA.sFET Preamp wrth features SImilar to LNG
seees. elcept lUtom.atkally . "itcllt-f, out of
nne dunn, transmit. lise Wlth base or mobile

lril(1scelVefSup to25W

FCC rYPE·ACCEPTED rRANSMITTERS. RECEIVERS AVAILABLE
FOR HIGH-BAND AND UHF. CALL FOR DETAILS.

FEATURES,
° SENSITIVITY SECOND TO NONEI GaAsFET front end on vhf
mode ls gives 12dB $INAD of 0 ,12uV (vhf), 0 .15uV(220). UHF model
0.25uV std. 0.1uV with optional he lical resonator preamp.
·SELECTIVITY THAT CAN'T BE BEATI Both a-cere J;tal fi lter &
ceramic filter for > IlldB at only j: 12kHz. Helical resonator front
end to combat ceeeose & eteenco.
°CLEAN, STABLE TRANSMITTER, up to tew output standard: 50W
with accessory power amp lifier.
·FCC TYPE ACCEPTED for commercial high band and uhf,
·Courtesy beep, field'Pfogrammable CWID, f1utter·proof SQuelch.
automatic frequency control to compensate for off· frequency trans­
mitters (aft standard fea tures).
oFull ranle of opt ions available. such as actccetcn. phone line or
radio remote control. suc-auoere tones. duplexers.

·FM EXCITERS:
Krts $99,WIt $ 179.2W
cont inuous duty. TCXO &
xtatoven options available
·lA51 for 11M, 6M, 2M,
151·174,221 MHz.
""'451 fOf uhf.
FCC type accepted for commercia l banes.
-ceu for latest information on 900 MHz transmitters.
°VHF & UHF AMPLIFIERS. For FM. SSB. ATV. Output from 10
to 50 Watts. Severa! models. kits starting at $ 79.

°R144/R221 FM RECEIVERS for 2M,
150·174 . or220MHZ . GaAIFET
front end, 0_12uV senSitivity!
Both crys tal & ceramic
filters plus helIcal resonator
fron t end for exceptional
selectivity: > 100dB at ± 12kHz
(best available anywhere)!
Flutter·proot SQuelch. AFC tracks
dnftlng transm itters.
Kit $149, wit $229 .
oR451 UHF FM RCVR. Similar to above. Tuned hne front end,
0,25uV sens. {0. 1uV with optional net. res. preamp ). Kit $149 ,
wit $229.
°R911 FM RCVR FOR 911 MHZ. Tnpre-conversjon, GaAs FET front
end, 0 .2uV sens. KIt $1 69. wit $259
·RlS ECONOMY VHF FM RCVR for 10M , 6M. 2M. 220, Without net
res or etc. Kit s only $1 29 .
0Weather satellite & AM Aircraft recelyerl al lo ayall.

.,T,ONLY$675
WIRED $975
VHFOR UHF

CJIlCLE 250 OfrlItLlDEIt SOlVICI: CARll
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Space Education Network
Hams, spaceniks meet on A-O-13!

by K.O. Learner, II K9PVW and Greg Barr

O ver the past few months. the AMSAT
Space Educat ion Network (SEN) has

been bringing news, educational material.
and tutorials on the activities of the world ' s
space research organizations 10 satellite users
within the OSCA R 13 footprint . Fo r approxi­
mately 60 minutes each wee k, the scripts and
voices of volunteers across the United States
arc beamed into space and retransmitted by a
satellite huilt and prepared for launch by vol­
untee rs from around the world .

This unique activity shows ho..... a common
interest in loo pacc and communications is
bringing together peo ple of diverse bac k­
grounds into a netwo rk of active contribu­
tors. Their goals arc : to improve individual
skills in the art of space communications; to
link the amateu r radio community and people
interested in !opace science and tec hnology:
and to create a .... cckly network of amateur
rad io stations via an amateur radio communi­
cations satel lite to d iscuss material of inte rest
10 the amateur space communuy.

Genesis of SES

The creation of this network began over
two yean; ago when A MSAT Vice President
Dr , John Champa encouraged us to formalize
and presen t the idea to the AMSAT General
Meeti ng in November 1987 . We picked top­
ics for possible inclu sio n in each weekly bul­
letin . The most obvious ot thcse is the trans­
mission of news about world space programs
from trade magazines and specialty publica­
tions. Following the news. we proposed that
voluntee rs develop topics of interest , such as
improvements in space transportation, the
development of a joint US-Soviet space mis­
sion, NASA's plans for a Mars mission . and
similar in-depth feature material. During the
fir!>t half of the net session. we allowed time
for ret ro spect ive featu res and thoughtful
comments ,

We followed the news and feature seg­
ment s with one or more tuto rials ranging over
a broad area of technical and sc ientific issues.
Examples o f possible tutorials include a de­
scription of how the amateur radio communi­
cations satellite. be ing used for the SEN,
operates; how it was launched into orbit; and
how its operational characterist ics were de­
termined. We expected tutorial s to range
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from orbital mechanics to astronomical 0b­
servauons.

The neatest aspect of the SEN through the
hamsat is the possibi lity for interacti ve d is­
cussion. during wh ich those who produced
the materia l would be present to answer ques­
tions from the audience. This interactive par­
ticipation would make it possible for the net­
work 10 reach into the classroom through
inte rest ed amateur rad io operators who seck
to inte rest you ng people in radio communica ­
tions , as well as to excite them about partici ­
pating in the development of space.

" Wi th over 1000 OSCAR
stations in the US, with
many of these capable
of providing an input

to a local repeater, the
SEN could be available
a t nearly any location. "

With over IOOO OSCAR stations in the US,
with many of these capable of providi ng an
inpul to a local repeate r. allowing reception
over a large area with a handheld radio. the
SEN co uld not only reach classrooms, bUI be
avai lable at nearly any locat ion .

SES" E" ,,-_..•• • • <; lnit .-,o.\ lOn

The Space Education Network became
a reality with the launch of AM SAT's Phase
me spacecraft fro m the Kourou , French
Guiana space facility by the first Ariane
IV vehicle. The first session of the SEN
was hcld on AM SAT-OSCAR-13 (A-O- 13)
du ring Labor Day weekend . September
3. 1988 . The downlink frequencies were
(a nd wi ll continue to be) 145.960 MHz.
Mode B and 435 .900 M Hl , Mode L.

Mars was the major topic of discussion ,
s ince it would pass particularly close 10 Earth
late r in the month . and it woul d be well ­
placed in the evening sky (fo r the northe rn

hemi sphere ). Greg Barr reported on the
Russian Phobos missions to Mars and 10 its
moon, Phobos. These spacecraft promised to
make the first close approach to Phobos and
remotely analyze its composition for future
investigations. Various astronomy publica­
tions pro vided information to aid observers in
enjoying the magni fice nt view of Ma rs.
whether visua lly . as a bright red spot in the
sky . or through a telescope . Also in the first
bulletin, Martin Pfefferkorn. Jr., reported
on other items of space news from va rious
journals .

The NASA Pathfinder Proj ect

A ty pical feature is the ongoing series
about the recently funded NASA Pathfinder
Project . To coordinate and develop the tech­
nologi es nece ssary to sustain humans in
space. NASA has created a progra m that will
use these teehnologies on missions. With the
documentation available . it was easy to re­
search the Pathfinder Project and rewrite the
documentation summary to reduce technical
jargon . An interview with Dr. John Mankins .
the project manager. supplemented the mate­
rial NASA provided .

We ed ited the materi al into segments of
under JO minutes each , to allow for station
identification, then we used these segments as
scripts for a live recording on a high quality
cassette recorder and micropho ne. We used a
filtcr to reduce frequencies below SOO Hz
which decrease audio cl arity in radio trans­
rmssrons.

The NASA Pathfinder Project feature illus­
trates the AMSAT Space Education Net­
work' s ability to transmit up-to-the-minute
informat ion that would noI normally be avail­
able through other media for many months. if
at a ll . Even the trade magazines don ' t co ver
this topic in de pth. since it isn' t relevant to the
commercial interests of their readers . The
SEN Pathfinder series shows how informa­
tion about the CUlling edge of technology can
be brought directly into the community . It is
especially fitt ing that communities all across
the country arc accomplish ing th is task.

Plans for Future Sessio ns

In October 1988 . the SEN added Retro­
spective segments written by William Wilson



Goodson, Jr., and narrated by M a rti n
Pfefferkorn, J r. Each Retrospective brings
back a moment of history in the exploration
of space. Many of the se memories arc
exciting , joyous occasions of human tri­
umph; but, as we all remember, some are
not. William helps us to remember those
who have already given so much to space
exploration. Retrospective is a part of each
session of the SEN.

The SEN has reported on the development
and flight of two weather balloon ATV exper­
iments by WB8ELK and W9PRD . More
flights of this nature arc planned, and infor­
mation on how you can participate in these
very interesting experiments will appear on
the SEN.

Recently , Will iam Black K4BSN , publish­
er and editor of The Rad io Meteor Review,
shared his publication of radio meteor
research and data collection with the SEN.
We are planning to have tutorial sessions on
observing meteors via enhancement o f sig nal
strength over a radio path and topics in ama­
teur radio astronomy .

Visual Augmentation

In future sessions, the SEN will be present­
ing information on diverse project s, such as
solar saili ng, amateur lunar orbit operations,
future ham-in-space missions on the space
shutt le and space station. and receiving pic­
tures fro m weather satellites. Sometime in
the fu tu re, you ca n request an amateur
ground telescope to electro nically pho­
tograph an inte re st ing configuratio n of

Jupiter ' s moons, or get a good view of a
comet visible only in the opposite hemi­
sphere!

Tutorial sessions can show a line draw ing
of the to pic under discussion. such as a dia­
gram of the A-O-13 orbit around the Earth.
Photographs of a spacecraft or any of its
systems can be shown to reinforce the de­
sc ription. Imagine the terrific views that will ,
in the very near future . come from the Hubble
Space Telescope , or which one day may
come from an amateur space telescope.

At present, we are using slow scan TV
(SSTV) to show pictures during the SEN.
SSTV is transmitted on 145.965 MHz . We
have been ex perimenting with SSTV since
November 1988, and we've received good
quali ty , 8.5-second fra mes w ith signal
strengths about equal to the A-O-13 beacon
strength . SSTV reception re ports have come
fro m England and Japan , btl! as yet, very few
have come from US stations.

Wi th the advent of the d igitized TV frames
the WEBERSAT (MIC ROSAT-D) project
will initiate , amateur radio will have a new,
high quality , TV transm iss ion sta ndard . The
WEBERSAT technique is to digit ize the pic­
ture and transmit it by packet radio. AM SAT
wi ll provide the so ftwa re for recreating the
pictu res in your stat ion. Watch for this excit­
ing development on the SEN.

Get in Touch!

Listen to the SEN on Satu rdays on 145 .960
MHz, Mode B and 435 .900 MHz , Mooe L.
Jo in the fun by checking into the net and

inviti ng fr iends who arc interested in space
activities to your station, or provide a gate­
way operation so that repeater users may join
in . Remember, those frie nds might just be­
come interested in amateur radio , too . The
SEN wishes to tha nk these gentlemen who
have served as NCS: Pete KIPXE , John
K80CL, and RIP WA2LQQ.

The AMSAT Space Education Network is
a growing operation which needs your sup­
port. If you can help in any capacity, fro m
writ ing, reading, se rving as a net control sta­
tion (NCS), to ope rating a repeater in your
area, you will co ntribu te to the growth of a
substa ntial community educational se rvice.
Not everyone has the desi re to read their own
scripts or has adequate equipment for quality
recordi ngs. One of the network volu ntee r
funct ions includes receiving and recording
scripts from researchers and wri ters.

For further information. please contact the
authors at the followi ng addresses: Greg
Barr, 14/2 Potoma c At'e SE, Washington ,
DC20003. (Gregg Barr is the former Admin­
istraror of thc L5 Society, and Deputy Execu­
tive Director of the National Space Society.
Currently, he is the Director o f Development
at Action on Smoking and Health .)

K.O. Learner, /I K9PVW, PO Box 5006,
Kokomo IN 46904-5006 and by packet
radio on KD9QB . (K.O. Learner is Senior
Engineer, Systems Integration , Delco Elec­
tronics Corp.. GM- Hughes Elect ron ics .
manage r of the Learner Farms, and an
AMSAT volunteer as A MSA T SEN project
manager.) RJ

ASSOCIATED RADIO
8012 CONSER BOX 4327
OVERLAND PARK, KANSAS 66204

EVERY DAY A HAMFEST

BUY SELL TRADE
ALL BRANDS NEW AND RECONDITIONED

EJ WE'LL BUY YOUR EXTRA RIG.
CEl STATIONS-ESTATES ETC. Call 913/381-5900 FAX 913 648 3020 d

SEND $2 FOR CATALOG AND WHOLESALE LIST



SYMBOL OF ENGINEERING INTEGRITY...QUALITY
WORKMANSHIP . ..RELIABLE LONG-LIFE PERFORMANCE

Size l1%"W x 6"H x 12';' ''D Wgt 24 c e

The Amerttron AL-84 ISa n economical amplifier using four
6MJ6 tubes to develop 40 0 watts ou tput on CW and 600
watts PEPon SSB from 160 through 15 meters,Olive required
IS 70 w typical, 100 w max The passive input network
presents a low SWRInput to the excite r Power input is 900
worts The AL-84 is on excellent bock-up, portab le or
beginner's amplifier

AL·1200 LINEAR AMPLIFIER
3CX1200 TUIE

Full legal output w ith 10 0 watts d rive

Size 18%" D x 1T'W x 10 "H Wgt, 77 Ibs

AL·1500 LINEAR AMPLIFIER
8877 TUBE

Full lega l outcct with 65 watts d rive

The cooling system In both amplifiers keeps the
tube safely below the manufacturers rat ings even
when operating at 1500 watts output with 0 steady
comer,The filament supply has inrush current limiting
to Insure maximum tube life

AL·80A LINEAR AMPLIFIER

ATR·15 TUNER

A peak reoorc wattmeter and SWRbridge is standard in the
ATR-15, It accurately reads envelope powers up to 2KW

Size 6"H, x 13'k'W x 16""0 , Wgt 14 Ibs

The Amerltron ATR·15 is a
150 0 watt 'T' network tuner
tha t covers 18 through 30 MHz
In 10 dedicated bands Hardles
full legal power on all amateur
bonds above 1.8 MHz

Five outputs ore selected from a heavy duty antenna switch
allowing the rapid c hoice of three coaxial lines, one single
terminal feed or a balanced ou tput An Internal balun pro­
vides 11 or 4 1ratios (user selec table) on the coorceo output
termina ls

The AL·BOA will provide a signal outpullhat J. within r/2 "$" un"
01 the signal output of the most expensive amplifier on the
market-and at much lower cosIo

The Amerit ron Al-80A combines toe economical 3-5002 with a
heavy duty tank c ircuit 10 ocbeve nearly 70% efficiency from 160
to 15 meters II res wide frequency coverage for MARS one other
outhorized services,Typ ical drive is 85 watts to g ive over 1000 watts
PEP SSB oro 850 worts CW RF output. A ne w Pi-L output circuit lor
80 and 160 gives full bond co verage one exceonorouv smooth
tuning

Size: lSy'''D. x 14"W. x 8'·H, Wgt. 52 u»

AL·84
LINEAR

AMPLIFIER

RCS·4
FOR CONVENIENT

INSTALLATION

No control cable reounec
Se lec ts one of four antennas
VSWR: under 1.1 to 1 from 18 to
30 MHz
Impedance: 50 ohms
power capability : 1500 watts
average. 250 0 wa tt s PEP
moximurn

Remote COAX Switches RCS·8V
FOR SPECIAL

APPLICATIONS

Selects up to five antennas.
Loss at 150 MHz: less than ,1 cs
VSWR: under 12 to 1 DC to 250
M Hz.
Impedance: 50 ohms,
Power capability: 5 kW below
30 MHz. 1 kW at 150 MHz.

Available at your dealer. Send lor a catalog of the complete AMERITRON line.

AIif~.i'i.O~.
2375 Dorr Street. Toledo, OH 43607

For more information: (601) 323-9715. Technical inquiries: (419) 531-3024

CIRCLE 3 14 ON READER SERVICE CARD



Number 22 on your Fft'dbKk c.rd

Radio Links to Phase III -D
Satellite operation with a handheld in the near fu ture?

by Dr. Karl Meinzer DJ4ZC
(translated by Don Moe DJQJHCIKE6MN)
and updated by Peter Guelzow 0 8 20 8)

A MSAT-DL propo se s that the next
generation of Phase III satellites be

termed Phase III D. For the radio amateur.
the most important characteristic o f these
new satel lites will be the signiflcan rly im­
proved signal strengths. The relat ively in­
vol ved antenna installations as cu rrently
needed for OSCAR-lOand OSCAR-13 oper­
ation will then be unnecessary . In fact. the
radio links ca n be improved to such an extent
that mobile or even hand-held operat ion will
be possible.

The P-III-D and Phase IV Project

The P-III -D des ign specifies an ellipt ical
orbit M> that worldwide act ivity is possible
with just one satellite . In this case , the tech­
nology also remains fundamentally compre­
hensible , especially since the orientation co n­
trol system in OSCA R-10/ 13 and the anten na
geometry can be duplicated . The parameters
for the ellipt ical orbit wou ld be set more
precisely . however, so that of the two da ily
eight-hour access intervals at our lat itude , at
least one interval would conceivably occur
du ring local evening hours.

Recently. in the United States. the " Phase
IV Project . " a syste m o f seve ral geostation­
ary satellites. has been under discussion .
Since a co ntinuous access of 24 hours daily
has the highest prio rity there, they are willing
to sacrifice the possibility of worldwide com­
munications and to accept reductions in the
achievable signal strengths . From the Eu­
ropean point of view . it is more sensible to
stay with satellites using the Phase-III o rbit
and gradually supplement them with geosta­
tionary satellites . In the long ru n. this results
in a communications system wh ich wou ld
permit worldwide contacts at any time .

A frequ ently mentioned advantage of the
geos tat ionary orbit is that antenna tracking is
no longer necessary . and the operator can
achieve re latively large antenna gains eco­
nomically . In amateur pract ice this argument
is on ly partiall y valid. since gene rally the
antennas are also used for othe r types of opcr­
arion. and rotors are required . The act ual
problem is that many amateu rs are rest ricted
from build ing large antennas. with or without
rotors. P-III -D o ffers a solution from the oth­
er side: when the radio links arc so good that
even very small low-gain an tennas are adc-

quare. trac king is unnecessary . AMSAT-DL
hopes that this philosophy will attract a large r
number of people to satellite communica ­
tions .

Later I will di scuss why bener signa l
strengths are possible in the P-III orbit than in
a geostationary orbi t, but now I will only
mention that in a geostationary orbit. the
mai n lobe o f the antennas has to lie diagonal
to the spin axis of the satellite. As a co nse­
quence . ei ther a mechanically counter-rotat­
ing antenna . or a three-axis stabilized satel­
lite. is required . In regards to our current
launch opportun ities, the bulkiness of the
first solution reduces the gai n by more than 8
to 10 dBi . The second solution involves such
a co mplicated mou nting and deployment
mec hanism for the solar ge ne rato r that we
dread to think o f the development and risks .

The P-III satellites are relati vely simple
and well adapted to our launch opportunities:
the main rad iation lobe is along the direct ion
of the spin axis. and we readily achieve anten­
na gai ns of up to 15 dBi. This argument could
possibly change in the future . however. if the
electrical power were increased over that
planned for P-III -D . In th is case. three-axis
stabi lized sate llites arc cheaper because the
cost of the solar ge nerator could be reduced
by half.

The improvement of the radio cha racteris­
tics of P· III-D compared to OSCAR- 10 is
achieved mainly through higher antenna gain
at the sate llite and higher transponder power.
Both aspects presuppose a bigger satell ite .
The large number of users ( 100 simultaneous
channels) requires a bandwidth that is only
ac hievable on Mode-L. The nominal power
generation was designed so that activity re­
strict ions would only rarely be required. Cur­
re nt planning ce nters around a satellite with
the specifications given in the Table .

Can You Reach the Bir d ?

In earlier satelli tes. the radio link to the
satellite had virtua lly no influence on the
achievable system performance . In the case
o f Mode L th is is no longer correct . and under
certain circumstances . this link can be more
limiting than the satell ite-Earth link. Is it
therefore even possible to operate through
P-III -D using simple stations? The path loss
at 1269 MH z a nd 37.500 km distance

amounts to 186 d Bi i. For the 3(~Y K system
noise temperature in the satellite. the noise
power in the SSB bandwidth (2 .4 kHz) corre­
sponds to - 170 d BW . To overcome the path
loss with a 20 dB (pEP) noise margin. you
need 36 dBW (PEP) minus anten na gains at
both ends.

When an an tenna gain of 15 dBi is assumed
at the satellite end . the transmitter power
on the ground must be 2 1dBWi (PEP). or 126
waus PEP into an isot ropic antenna . It is
in fact enough if. for example. a mobile
station rad iates in the di rection of the sky
with a minimal elevation angle of 20 or
30 degrees. An antenna ga in of approx imate­
ly 5 dB i results from that, so that a transmitter
power of 40 Walls PEP suffices. which is
relatively easily generated nowadays using
transistors.

Alternative ly . a small helix antenna for a
handheld cou ld easily provide II dBi. thus
requiring a transmitter powe r of only 10
Walt s PEP. From these numbers. we see that
we ca n ach ieve a 20 d B noise margi n on the
upward link to the satelli te . Considering that
P-III · D is planned for the last decade of this
century. it is ent irely probable that manufac­
turers will offer appropriate equipment and
amcnnas costing no more than the present 2
meter or 70 cm SSB equipment.

Frequently . on the upli nk. the operator
uses too much transm itter po wer , which
causes the transponder to reduce its gai n.
This in turn forces all stations to increase
their power unrccessanly . We can assume
that incompetence , indifference . and poor rc­
cciving installa tions are the primary reasons
operators do not observe AM SAT's power
recommendations. We have therefore come
to the opinion that it is imperative to add
ce rtain technical features to the transponder
in order to foster better und erstand ing of
sate ll ite o pe rat ion . As a re mind er , the
transponder in OSCAR·IO is almost alway s
reduced in ga in by approximately 15 d B;
even on the Q RP days. the limiter voltage is
scarcely any less.

In other words. if all stat ions wou ld reduce
their power by a factor of 30. their strength
wou ld not change one whit. Weaker stations
wou ld then also have a chance 10 use the
satellite. In our e xperience. it appears that
appeal s to se lf-discipline arc quite futile .
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LEILA
thou gh this adds up to 500 Walts for the 100
channels, and the transponder is capable of
200 Watts PEP maxi mum, this is no problem
since nIX all channels require the peak power
simullaneously. Even (or as few as 10 chan­
nets . the fluctuations average out to the extent
thai the transponder can provide practically
any peak power levelto a single channel .

AI 435 MHz and 37.500 km distance. the
path loss amounts 10 177 dBii. With an amen­
na gain of 15 dBi at the satellite and 0 .5 Watts
of power per channel, the effective radiated
power of the satellite is 12 dBWi, resulting in
levels of - 165 dBWi or - 160 dBW into a 5
dBi antenna on the ground. The noise power
in the receiver is again assumed 10 be - 170
dBW ,

This results in a 10 dB average noise mar­
gi n. or 20 dB SIN PEP. The links to and from
the satellite thus provide the same20dB noise
margin for the minimal station setup as­
sumed. Even cons idering that both noise
magnitudes accumulate. and that small addi­
tional losses are unavoidable , the PEP noise
margin should not fall under IS dB; thus
easily readable signals are available to the
amateurs.

In practice the two links will always differ
by a few dB. For anything more than the
minimal investment on the receiving side, the
upward link will nearly always be the poorer
one. The system therefore works at a level
where an even larger satellite could no longer
boost the achievable noise margin.

Special Aspects of the P-III-D Satellite

The Orbit: Because of the low inclination
angle of OSCAR-IO, a completely false im­
pression of the capabilities of an elliptical
orbit has unfortunately developed in many

minds. When the orb ital plane is inclined
approximately 60 degrees, both orbits are
accessible at our latitude during a single day.
In addition to the commonly known pass in a
southerly direction until overhead, the sec­
ond daily pass is heard in the nonherly direc­
tion. In a manner of speaking, one looks past
the North Pole to the other side of the Earth.
Consequently there arc only two brief inter­
ruptions of operation daily. while the satellite
passes through perigee.

Long-Term Orbit Cor rections

In P-llI-D an electrically powered thruster
will be incorporated which will permit alter­
ations in the orbit even after operation com­
mences. The orbital period can thereby be set
to exactly 12 hours, so that the orbit is exactly
repeated day after day. Unfortunately, the
East-West drift of the ascending node re­
mains unaffected, resulting in the geometry
of visibility changing duri ng the course of a
year. Alternatively, there is also the possibili­
ty of positioning the longitude of the ascend­
ing node, which, however, precludes the or­
bit from remaining synchronized with the
clock. At this time it is still uncertain whether
these two measures can be combined; there
will surely be a few surprises when we tweak
the orbit. The orb ital control presupposes an
electrical thruster , as mentioned.

P·III-D Power Su pply

Under ideal circumstances, the s0­

lar ge ne ra to r o f P-III -D ca n
supply approximately 300 Wails

145 MHz and 1,269
MHz bands

435 MHz Band

63.4 deg
1,500 km
35,OOO km

3OO"K

175W
8 years

15dBi
500kHz

200W

SO WPEP

1SOW

3 m
1m
_kg

Diameter
Height without antennas
Mass at launch
Available electrical power
(nominal)

lifetime (nominal)

Spacecraft

Downlink
Transponder power
consumption (nominal)

Average AF output power
of transponder

Output power 01
trans ponder

Antenna gain
(7OCm & 24cm each)

Bandwidth of trans ponder
System noise temperature
0124cm AX

Orbit
Molnija-Crbit with 12 hour period:
Inclination
Perigee height
Apogee height

Target Parameters of P-III-D
Communication

Transponder Mode JL:
Uplink

The Satellite-Eart h Radio link

While the noise margin on the up­
ward link is determined by the effec­
tive radiated PEP power of the
ground station, the satellite's aver­
age power per user is the appropri­
ate measure on the downward link.
When the average output power of
the transponder is 50 Watts, this
means that each of 100 active chan­
nels has 0.5 Watts available.

For SSB, the peak power (PEP) is
approximately 10times higher , i.e.•
the transponder provides nearly 5
Walls peak power per channel. AI-
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• Advanced Technology

PacComtn . Enduring Value
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cards. Order TOll Free:

1-800-223-3511
Technic al support line .

(8 13} 874-2980
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10 olle r !JQuipment compal'blll "',In
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from its 6 square meters of cell area . When
you consider a 20 % reduction due to ag ing
from rad iation and a sunlight ang le of 30
degrees , the available po wer is reduced to a
bit under 200 Walts o n the 28 V bu s. Of that .
the sate llite consumes 25 Watts for propul­
sion, position control, and onboard systems ,
so that at least 150 Walts remain for the
t ransponde r. Using this conservat ive calcula­
tion , no l imita t io ns on co m mun ica t io ns
should be necessary during most of the satel­
lite's life .

To permit uninterrupted operation during
eclipses. the battery should have enough ca­
pacity to supply the power o f the solar gener­
ato r for at least three hou rs . In OSCAR- IO.
th is condit ion is partia lly met . In the case of
P-III-D , thi s means that 750 Watt -hours must
be stored. We arc uncertain whether it is
really prudent to provide such a large battery ,
weighi ng nearly 40 kg . It is probably more
reasonable to select the battery based on the
needs of the propulsion syste m . nearly 400
w an-hours. and to accept inte rruptions to
communicat ions or reductions in power dur­
ing the eclipses. O n the other hand , there is
no longer the capa bility of storing enough
energy du ring pe rigee to enable full operation
du ring the remainder of the orbit despite un­
favo rab le sun angles.

Conclus ion

As described , stat ions havin g only limited
antenna gain will be able to usc the sate llite
fully , based on the current des ign parameters
for P-III-D . This will establish satell ite com­
munica tions on a d ramatically broader base.
s ince the antenna e xpe nse for the first gene ra­
tion o f P-III satellites has been the ma in deter­
rent to this mode of operatio n. For the first
time , stat ion design for worldwide DX com­
munications via P-III -D will be s ignificantly
cheape r than their shortwave counterparts,
The modest requ irements for ante nnas will
make the sate ll ite att ractive to those who can­
OOt erec t outside antennas . The transmissions
on 23 cm will cause few TV) problems at the
relatively low powe r levels .

The link improvements of at least 10 dB
compa red to OSCA R- IO and OSCAR-13 are
achieved through the s ize of the sate ll ite and
its high transm it power of over 200 Walls
PEP ,

Additionally , the new antenna concept for
swuc bablc rad iation patte rn s and the elec­
tronic notch to prevent mi suse by st rong sta­
t ions contr ibute cons iderably to this des ign.

A fte r the successful lau nch and commis­
s ioning of the AM$AT OSCAR- 13 (P3C)
spacecraft , wo rk is now concentrating on thi s
new P3-D project . Final de sign review is
expected this year. including concepts for
high speed digital communicat ion, HF bea­
cons, and othe r services.

Origina lly AM SAT had expected to re­
ceive financi al ass ista nce fo r thi s develop­
ment during 1986 from the German Federal
M inist ry for Research and Technology . but
various bureaucratic hindrances have pre­
vented this from happening . We arc now hop­
ing to receive this assistance during 1989 so
that the work may begin. fJ]
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DATACOM, INT.
808 1 W, 2 1ST LANE
HIALEAH, FL 33016

AREA CODE(305) 822-6028

CIRCLE 141 ON READER SERVICE CARD

Control up 10 eight digital radios slmullaneou.ly f rom
your MS·OOS microcomputer' Oal aCOm. Inc . offers a
nrle. of softwarelhardwa re packages that Interlace
wl l h many cu"enl.ynlhnlzed rig•. These Include:

ICOM 73 S, IC_761, IC·78 1. IC·R 700 0 , IC·Rl1A
Yanu 74 7, 7S1GX. 751G XII, 761. 9600
Kenwood TS·440, TS·940, TS·14 0 . TS--68 0 . 7 1 1. 8 1 1,

R¥ OO
Oatac"", c ouldn't be simple, to Inslall . The user
,doe.n' tln""d 10 know anything aboul MS·DOS-t he
InSialiailon program doeo II a ll! Afler In.lallatlon, the
US"" ""to Ihe paramel ers wl l h m enu• .

These packages allow compiele conlrol of Ihese rlgl
f rom the k eyboard. and m ore! Dalacom adds:

· Scan funcllons added to radios Ihal don'l
aUow thl. f rom Ihe fronl panel.
·freq uenc y and assoclaled Info memory limited
only b~ d isk S1orage .
·Tabular I c reen dlspla~ of al l of Ihe channels
slored In memory. along w ith e full desc,lptlon of
each. lncludln &:

- m ode (LS8, USB. FM. etc.)
- eight characle, alphanumeric dncrlplion
- signal bandwldlh

• contlnuou.'y variable scan delay fr"m 10 0
mll ll . ec onds up
• • f ull ·f eal ured logging ullilly

AVAILABLEFOR IBMPC,xr . AT. 80386 2561\ RAM
t SERiAl PORT AND 1 fLDPPY MINIMUM

PIlOGRAMWITH INITIAL liBRARIES 99.95
fl'S.232 TO TTLiNTERFACE ONLV(NEEDED IFDON'T HAVE

MANUFACTURERSINTERFACE)
EXTERNAL INTERFACEAlLOWS 4 RADIOS 99.9S
INTERNAl PC INTERfACE WI1 SERiAl &. 1 RADIO PORT 129.95
SPECTRUMANALYlER MODULE (CAll FOR P!llCE)
COMPlETE SVSTEMSINeL RADIO. INTERFACE, COMPUTER,

AVAIlABlE (CAll FOR P!llCE)

$29.00
$22.00
$30.00
$3S.00
$34.00

CIRCLE 6 8 ON REAOER SERYICE CARO

CIRCLE 3 4 3 ON REAOER SERVICE CARD

:iilliUPC/lRIPHCiIX Inc'.
149 Palmer Road . Southbury, CT 06488

(800) 634-8132 In CT (203) 264-3985

CIRCLE 304 ON REAOER SERVICE CARO

VISA

SUPER PERFORMANCE BATTERIES
SUPER ICOM SUPER YAESU

SUPER ICOM SP·7S , 132 volts, SUPER YAESU FNB-4SH, 12 volts,
9OOma, double the capac ity of the 10DOrna. double the capacity of the
leom BP'7 , 5'11' ouiput. vaesc FNB'4, 5 wan output, Rapid
SUPER ICOM SP·as , 96 volts, charge only. $71.00
1200ma, 50% morecapacity than the SUPER YAESU FNB-3S, 9, 6 volts.
Icom BP·8. 1200ma, triple tne capacity of the
Both are rapid base charge on ly, or Vaesu FNB·3, 3.5 watt outpu t. Rapid
slide in wall charger. 4 inches or wall charge. $60,00
high, Bp·7S or BP·8S. $69.00 Both are perfect for 1M 03. 09 and

SUPER KENWOOD 7'l7 series radios and are 4 inches
high.

SUPER KENWOOD PB·25S/PB·26S. Insert, ieif'
8 4 vcns. 900 rna . double the capac- Kenwood P9-25 25H 26
ty 01 the PB·25/PB-26 for the 25001 _ I BP 3 . ,
2600/3500/3600. Charge with either Exact rep lacement FNB·2 Nlcad pack com -
the standard wall charger or drop in for Yaesu FT-404R1207R/Z08R1708R lcomBP-S 1500mal
charger, 3 inches high $65,00. $27. 00 :~~~:~:i I 500mal

Add $4 00 Sh ipping & handling lor l ,rsl pack , CT reuce nts add 7'1> '" lax

Complete line 01 NICADpacks for com. Kenwood , vaeso. Tempo, Santee , Azden. Cordless Telephones.
Alkaline, Nicad, and uercens . All NICADpacks includea 1 year guarantee , Commercial Radio Packs also
available.
For all your battery needs, wrue or call today lor a cemptete catalog Dealer inquiries invited,

Made ~~ Hams to< Hams

I
•

WHE.'I ORDER INC PI,"" odd'
,. ""'.......... U hi..,• • / ••" 'II• •
"AK,Kl,C_od ,"1""." ..... ,...
NY od, ,... odd ,~

l lLTIMATE eroau e S PE A ~ E R

\fOVNTS ""TH SliCTIO,V CUPS,'

SA/ 1M'ACTION CliA~,,"'rEED'

0"", _ • • ""'~' [m....." . . ..) 'rom ...
.... " ... .""r~d ~'".. " . "h," " d." ,..
, I,,, ..,""" I ~" "" " " I/h'.'<,oll

: To" h••d, . ...."'~O" _ , ..., w .." ' "," .....

. 110 • • ,.,,, ,i, ,. ""mo~ """ Co,",,,,,
, " ' • • ,. od. of runod , AS' . " "
; '"~'" " Rmp<I_ " ' '' ''' , i ... " ,.od
: .. ,. , . 1 "'• • " • • . s"" ",.,.,•• ,,,"
'r'--'_._,._ _ ,-".."'."'-".._._.._ ._._,,- -

H T APE SAVER,i SCA,\',\'ER RECORDI~'C INTERFACE
, in.. TAP. "V.~ T' · , •• ,,, ," '""' ........ <~.:"""~, ,....". ,"....... on' "" ~ ro., ,••i-', ood 0. " •• ' ''' ''' ' '" 1..""",h_ .. .
: ; " M ~ of , " d.. I , A ,,",I<
, i 11_• •~ ' 0 ,," _ '" w , ," ,,,,," , . ,

: '_'od ••.••_.... " "'H C I"'OC ...,11
; !HA'" <00 . .. "" d.m. u • co~ ,,. ." ._.
, ,• • ", ,....,.,' TO , • ., "

APART MENT ANTENNAS

$ 1 "9 ,9 ~

'0< "

HEAR MORE OX

SIGNAL INTENSIFIERS
RECE/I ·ER PRE~,'IPUFIERS

RFTR· SSO

~ l. \\' Ilfl R• .' l ' ''''."

.'IOVI'T WITH SUCTION nIPS.'
n e vAI' - T tN"" I;ne uf ,n'<on,', ,re ide, l for ,p'rlm,nl d ~·e ll." , nd tra".lle". n o}'
mouo, on glm ~ ;,h ''''0 po~·"f" 1 '"" ;0" cup' ,nd hold f;,m lor mon 'h ,t

: F" \IlJl.lI PLE RECEI VER AIlAPTER,
;c " . , '0 ,,' ,•.,. '0 .

A.." .. ro . bo,' ......bl...",,,• • • ,1• • SIGNAL '~ns,m£M " . " , of " p . L • .• · H••" . " •• '"
W• • • • • "'ANY MOOtl.. "'"""". ""'"0" ' ". '0 '"'''' bot ,~ , ,,,VAC 10 C ' '''')
RFP _4U " " NC"''''' , UMf / I O''' _ ' '' ''. N ..,,'

I"NC,PI."' 1 , •.." ; i__.._..._., ,,_,."'• .,._._.._.._ .._,_ ,_,_ ,,_ .,• ._._. .,_

I'N' ,TNCj ' '' ",."'00""' .,," " db .~...d'''''" ..... ',.m ••••' od b,
"'V'C I'WOC "''' ' ''1 r"
•.,,,•• "•• "01,

',.m "~NU 'Nn~"" c,
TIO~' Th. RrTk · M ''''''0'' ' .~~...
~'"o""'.' ' HF ["O""""H,] ~
,""'0. "."~,..~

\'AK - T[ >; ~· A $l 9.9~

Fo, 2mtr & no 0' VHf ·!-'IlF s<,""<"
C..,. ..,b l. d ,,",~ " ..'od ,. "" . or" c.",,~," . ,,, '"
.>l , • • • ~d " "NC, .,.... .... ..,.t~o~"~.

T" . K",, 'o• .., " m.", 1o " . '", ,oil. , .. '" 12'

SL~O FOR MORE OUA ' LS '

I.'....' ~r b,,~. "'" .L1~.
,"" SlCN AI. 'N!ENSlrl"~ '"
"P""" .. ,.. OA" O.' ,..0 of

, .. " "'OK"''' D. " ••", ..
<000' '.·'0"'" ~, " "00 • • ,"
, "d ' OOb or T "',".. ....,
""0' ...0 lOEA I. rOR
c" .0""'m'"

For ,horl~·"e ,nd <can net "".p, ion {not for tr.n,m i" i"g),
R.""., 0."''''''' ''' w,,, ." '"' Ko.1 " db ....1,',,,. Po.m d b, ",V' C
10 C . "" m M ' ~."•••'O<~, ..." . .... 1 *"". '". ""woe ••". " . ..bl .
'.pp '~d "'"'~ s._c ' _"«'''' ..- ,dod '''' ' _0«"0. " , . u ~,",,,,

Ii!
ELECTRON PROCESSING, INC
e.u . BO X 708

•
'l EIlFORl>, NY 1176.'
( ~ 16 ) 76 4-9798

Model HTS·l

1lI::Q@J\J@] OELECTRONICS INC.
5417Jet View Circ le . Tampa, Florida 33634
Phone (813) 88s.6091 Telex: 289-237 (NAVL URj Fax: (813) 885-3789

CIRCLE 349 ON READER SERVICE CARD CIRCLE 291 ON RE~DER SERVICEC~RD
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Number 23 onyour Feedt»ekcard

NEW PRODUCTS
Compiled by Rebecca Niemela

PRODUCTOFTHEMONTH

OPTOIAMBIC
A CE S ys t e ms '

tull-teatured , com­
pact 5"x5V. -xt w­
OPTO Iambic keyer
is light enough to
take with you any­
where. It contains 7
CMOS devices for

high noise immunity and low power consumption. An opto isola­
tor accompl ishes keying . Speed and weight controls are ad­
justable.

The OPTO Iambic keyer is battery powered. or you may use
almost any DC power source up to 15 volts. The Power/Logic
LED provides you with a continuous status display. Price: $55
plus $3.50 shipping and handling from ACE Systems, R.D. #1
80)(83. Wi!coxPA 15870. (S14)965-5937.Circle Reader Service
number 208.

KENWOOD CORP.
The new Kenwood TS-790A

covers 144/45011200 MHz with
enhancements such as Doppler
shift compensation for the VHF,
UHF. and satellite operator. Auto­
matic Lock Tuning on 1200 MHz
eliminates frequency drift. Power
output is 45 Watts on 144 MHz, 40
Watts on 450 MHz. and 10 Watts
on 12 MHz. For DXpeditions, the
TS·790A operates on 13.8 VOlts
DC.

The TS-790A has temperature
compensated crystal oscillator
circuits, frequency stabi lity of ± 3

PPM, 59 multi-function memory
channels, multiple scanning and
scan stop functions. built"n 500
Hz CW filter, a 10 dB RF attenea­
tor on 2 meters, noise blanker, IF
shi ft , selec table AGC, and all ­
mode squelch. It also features a
packet terminal. CTCSS encoder,
dual watch. and voice synthesiz­
er. The TSU-5 and computer con­
trol are options. Suggested retail
price is $2000. Kenwood USA
Corporation. Communications &
Test Equipment Group, 2201 E.
Dominguez Street, Long Beach
CA 90810. (2 13) 639-4200. FAX:
(2 13) 604-4487.

OPTOELECTRONICS, INC.
The 22tO hand-held frequency

counter from Optoelectronics
features a dual crystal oscillator
and dual input amplifier design .
The low frequency range , down to
10 H2, has a FET input, high
impedance circuit ; the microwave
range, up to 2.2 GHz. uses minia­
ture integrated circuit amplifiers.

Input sensitivity is less than
10~V. with 3IJV typical in the
above range. Accuracy is 1 PPM
with temperature compensated
crystal osci llators. The 22tO' s
size is 3.9"Hx3.5"Wx1 "D , and its
weight is 9 ounces. Resolution is 1
Hz below and 100 Hz above 12
MHz. The Model 2210 sells for
$t89. complete with NiCd barter­
ies and charger. A full line of ac­
cessories is available. The Model
TA·1OQS Telescoping Whip An­
tenna is $12. Optoelectronics.
Inc.• 5821 NE 14th Avenue. Fort
Lauderdale FL 33334. (800) 327-

5912 or (305) 771-2051 . Circle
Reader Service number 201 .

ELENCO ELECTRONICS,
INC.

The Elenco electronic tempera­
ture control soldering station in­
corporates a sopnetc etec elec­
tronic circuit which enables the
user to change the temperature of
the tip from 300°F to 900°F with­
out changing the lip or the heating
element.

With a sensor near the tip, the
temperature is maintained within
to°F of its preset temperature .
The tip is isolated from the AC
line by a transformer. Low volt­
age (24 volts) powers the heating
element. Electronic swi tching
pro tect s voltage and current
sensit ive components aga inst
any spikes caused by other unitS.
The electronic soldering station
incorporates a linear LED array
readout which displays the tern­
perature of the tip. Price, $169.
Elenco Electronics, Inc., 150 W.
Carpenter Ave., Wheeling IL

60090. Circl e Reader Service
number lOS.

MFJ-1283 tape) with cable and in- 39762. (60 1) 323-5869. FAX:
strucuons remain ava ilable lo r (601) 323-6551. Telex: 53 4590
$20 each. MFJ Enterprises, Inc., MFJ STKV. (800) 647-1800. Cir-
PO Box 494, Mississippi State MS cia Reader Service number 203.
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-MFJ ENTERPRISES, INC.
MFJ announces several new

modes and enhancements for the
MFJ·1278 Multi-mode Data Con­
trolle r. Navtex receiving and AM­
TOR transmit and receive have
been added tepacket, RTTY, We­
FAX, SSTV, CW, ASCII, and Con­
test «ever Modes. Two features,
Easy Mail'"" and a new KISS Inter-

face for TCPIIP compatib ili ty ,
have been added to the packet
mode . The price for the MFJ-1278
is $250.

The MFJ-1278 Starter Pack
with software for the Macintosh
and interface cable with instruc­
tions. sells for $20. Existing pro­
grams for the IBM (MFJ-1284) and
Commodore (MFJ-1282 disk/

• -- ... ... ..' - -• • • • •_.., ....
-") - .-.
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TIME DOMAIN SYSTEMS
The VOIC E· IO'" reproduces

voice and sound ertect messages
in any language. without sound­
ing robotic. Voice messages are
safety stored in a nonvolat ile
EPROM. Microcomputer tech nol­
ogy combines with voice corn­
pression algorithms for quality re­
production. Small , fie ld lnstau­
able, and virtually maintenance
free.

Other scectceuons: Audio out­
put 0 .5 Wall , 8 ohms: low level.
Bandwidth approximate ly 2-4
kHz. Voice duration 15-25 sec­
onds. tnput/output 7 TTL level,
normally open. Repeat er con­
troller interface,S wires. Message
combinations, 5 pins to trigger 5
diffe rent messages wi th pro­
grammable delays. Circuit board
size is 3.S·xS". Powered by 9-12
volts DC at 300 mA, or indepen­
dently by battery.

The VOICE-IO was designed for
repeater identification, security
systems, annunciators, monitor­
ing systems, computer terminals,
paging systems, robots , talking
signs , and video game sound ef­
fects. Price, $150. Shipping/Han­
dling, $5 . UPS ground , FOB

Dav is , California . Prices and
specifications subject to change
without notice. Time Domain Sys­
tems , Electronic Speech Prod­
ucts, 5003 Cowell Blvd., Dav;s CA
95616 . (91 6) 75-VOICE. (9 16)
758-6423. Circle Reader Service
number 207.

ICOM AMERICA, INC.
ICOM's compact IC·725 HF

transceiver measures 9WWx3.rH
x9.4 w D. It receives and transmits
on USB/LSB/CW, and also re­
ceives on AM. II has 26 tunable
memories w it h Band Stacki ng
Registers, two-memory channels,
and memory for split operation.
The three scanning systems are
programmable scan , memory
scan , and selected mode scan.

The 1e-725 has a built-in AH-3
controller, priority watch monitor,
105 dB range receiver, and low­
noise Direct Digital Syn thesizer
(ODS) swi tching. Operation
ranges from 160 through 10 me­
ters, with sho rtwave recept ion
from 30 kHz to 33 MHz.

Other features include panel
selectable RF preamp and at­
te nua tor , dua l VFOs, noise

blanker, RIT, semi-break in CW,
and selectable AGC . Optio ns
available. Suggested retail price,
$949.

The new AH-3 HF automatic an­
tenna tuner is an option for the
IC-725. The AH·3 adjusts immedi­
alely 10 Ihe minimum SWR; it has
eight memories for quick retun­
ing. It emits 300 mW during tune­
up, eliminating interference to
ot her stations . The housing is

durable acrylic sealed with rubber
gaskets. No adjustments, no as­
sembly: just connect the cables.
Suggested retail p rice , $489 .
ICOM America, fnc., Corporate
Headquarters, 2380 116th Ave.
NE, PO Box C-90029, Bellevue
WA 98009-9029. (206) 454-8155.
Service: (206) 454- 76 19. Telex:
152210. FAX: (206) 454- 1509.
Circle Reader Service number
204.

BATTERIES " "

.'

SEE US IN

DAYTON
FOR SHOW
SPECIALS!

CUSTOM MADE BATTERY
PA CK & INSERTS
Made to your specifications.

KENWOOD INSERTS
PB-21-$13,7S. PB-25- S20,OO
PB-:18-S20.00
ICOM INSERTS
BP-5-S23.00. BP-3--S18.95 .
BP·7. BP-8

YAESU/MAXON
° FNB_10 7.2v@600MAH

FNB·1 2 12v @ 500MAH
" FNB-10(S) 7.2v @ 1000MAH• •

same size case as FNB- 12

Introductory Offer!

P4W 11v e SOOMAH - $22.63
FNB-2 l1v @ SOOMAH - $22.63

MaslerCard arid Visa
cards accepted . NYS
residents add 8'10 %
sales la~ Add S3 50
for postage and
handling

ICOM
CM2, PB2 7.2v @ 500MAH
CMS, PBS 10.8v e SOOMAH
SUPER 7S & 8S
13.2v @ l100MAH
9.6v @ 1200MAH

(base charge only - 1" longer)
Introductory Offer!
SUPER 78 & 8S - $64,95 each

SOURCE FOR ALL YOUR COMMUNICATION
BATIERY REPLACEMENT NEEDS.

W & W ASSOCIATES
29-11 Parsons Boulevard , Flushing. N.Y. 11354

WORLD WIDE DISTRIBUTORSHIPS ~YAILABLE. Qu R

In U.S. & Canada Call Toll Free (800) 221·0732 • IN NYS (718) 961 ·2103 • Telex : 51060 16795. FAX: (718) 461-1978

CtRCLE 19 1 ON IlE.lDE1l SEIlVIa: CAItO
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Num ber 2" on your FHd~kairel

The AMSAT-NA Microsats
Four new miniature hamsats.

by Courtney Duncan N5BF

W hen the European Space Agency
launches the SPOT-2 mission thi s

summe r, six new amateur rad io satellites will
be on board . They will all fit on a newly
developed mounting ring around the base of
the Ariane payload area . This is the largest
group of a mateur sate llites o n the same
launcher since 1981 when Radio Sputnik's 3
through 8 were put up by a single rocket.

Operators whose e xperience dates back to
the days of OSCAR 8 and the RS-3- 8 salvo
will recognize certain features o f the intended
missions and orbits. These sill new sate llites
are , however, state-of-the-art and up-to-date
In every way.

The University of Surrey . the builders and
operators of UoSAT-OSCA R 9 and UoSAT­
OSCAR II, is providing two of the new satel­
lites. UoSAT- D and UoSAT-E continue the
trad ition o f low-end scientific research using
amateur rad io in orbit . These missions are
covered e xtensively in other art icles in this
publ ication .

The other four are the first of a new series
of spacecraft designed and prod uced by AM ­
SAT-NA and built around a common bus
call ed Microsat. This standard bus consists of
five modules stacked up like cafeteria trays
and bolted together. Four of the modules are
standard equipment on each sate llite: trans­
mitter, receiver, flight computer, and power
system. The fifth module is reserved for spe­
c ial " customer" payload applications and is
known affectionately by the handle "TSFR"
o r " This Space For Rent ."

Each Microsat stack is a cube about nine
inches on a side with solar cells on all six
faces . A canted turnstile for the transminer
is mounted around the .. bottom." A whip
for the rece iver sticks out the "top" (see
Figure). The power budget allows fora maxi ­
mum transmitter powe r of four Walts which
w ill a llow easy , adeq uate rece pt ion
by gro und stat ions us ing s imple , fix ed
antennas.

Each flight computer consists o f a V-40 and
can conta in up to 10 Megabytes of memory
(in the initial incarnation). These computers
will run a multi-tasking operating system that
emulates MS-OOS. This approac h is intend­
ed to simplify software development, ma inte­
nance . and simulation on readily avail able
personal computers. Due to a number ofclev­
er and creative hardware design decisions.
several hundred telemetry and other space­
craft operating parameters will be ava ilable
to command and monitoring stations.

For more information o n the spacecraft
monitori ng and ope rating team, contact

Exploded l'iew ofa microuu. Note the five
Iray frame stack, The receiver module is in
the top-most tray, and the transmitter module
is in the bottom-most. The three inner trays
art' power module. computer and ·' TSFR. •'

Cylindrical section at bottom is the sp ring
housing. which contains thr sp ring to eject
the microsatfrom tht' launcner and into orbit.
The arrangement is differmr on DOVE and
WEBERSAT.

Ralph WaUio W0RPK. 1240 High way G24 .
Indianola IA 50125.

Orbit Access Times

The orbit for the SPOT-2 mission is speci­
fied as sun-synchronous polar (inclination 97
degrees) with an alt itude of 822 kilometers.
period of about 101 minutes (similar to the
orbit of OSCAR-8). and ascending node
around 2230 local time . (Note that local time
is solar time at a given longitude which may
be up to an hour different from local time. or
IWO hours du ring day light savings.)

This means that for each satellite. overhead
passes will last 15 to 20 minutes. At temper­
ate and equatorial latitudes , there will be two
to four passes each morning and two to four
each eve ning in a three to four hour window

centered around 10:30 AM or PM . Passes
before 10:30 occur to the east, after 10:30
occur to the west , and nea r 10:30 are near
overhead .

Stations at higher latitudes will have more
access to the satellites. Because the orbit is
polar. each orbit (and there are 14 per day)
takes each satellit e near each pole.

Alt hough each of the six satellites are
placed into the same orbit, they are each
deployed in slightly differe nt directions from
the launcher body . The resulting slight
di fference in actual velocity will cause them
to spread out all around the orbit ci rcle injust
a few days. as happened with the RS 3-8
sate llites.

To visualize this, imagine a ring around the
earth going from pole to pole and crossing the
equator over a place where the local time is
10:30. Six satellites are spread out at random
along the ring . As was observed with the RS
3-8 satellites, an operator under the ring of
the orbit (that is, where it is late in the morn­
ing or evening) will not have to wait long for a
satellite . As the six satellites drift around with
respect to each other. they will appear indi­
vidually or in groups oftwo or three , chang­
ing patterns from day to day . When one sets.
another will be up, or will be about to rise. In
between nodes (several hours around 4:30
AM or PM local time), passes are not possi­
ble for any of the group.

A Co-operative Effort

The AMSAT·NA team is not building the
Microsats on their own , oor will they be
operated solely by and for Nonh Americans.
To the contrary ; several groups are partici­
pating in the development of the Microsat bus
and will separately (but co-operatively) own,
license. and operate the m. These groups and
their leaders are:

AMSAT· NA ; Doug Loughmiller; PACSAT
Weber State College , Ogden , Utah; Roben
Twiggs; WEBERSAT
BRAMSAT ; Jr. DeCastro; Project DOVE
(Digital Orbiting Voice Encoder)
AMSAT-LU; Carlos Huertas : LUSAT

AMSAT·NA is the Amateur Radio Satel­
lite Corporation. North America. BRAM­
SAT is the AMSAT of Braz il and AMSAT­
L U is the AMSAT orga nizatio n of
Arge ntina . Also. The American Radio Relay
League (ARRL) and Tucson Amateur Packet
Radio Corporation (TAPR) are eac h provid­
ing considerable assista nce with develop­
ment.
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Nominal Operating Frequencies
Downlink Uplinks
437.050 MHz 145.900,145.920, 145.940. 145.960 MHz
437.1 50 MHz 145.900,145.880.145.860.145.840 MHz
437.100 MHz
145.970 MHz

Mission
PACSAT
LUSAT
WEBERSAT
DOVE

PACSAT and LUSAT are orbiting packet
rad io mailboxes. These build on and signifi­
ca ntly ex pand the Fuj i-OSCA R 12 mode JD
(digital) mailbox tradit ion. They wi ll not
function as digipeaters. The inten tion fo r
these mission s. is to allow worldw ide access
to packet mail messages. to bring the amateur
d igital and satellite communities closer to­
gether. and to imp rove the response of the
packet mail forwarding system. Access will
be via the exact equipment that has been used
to access Fuji -OSCAR-1 2. a packet radio
TNC (te rminal node controlle r) and associat­
ed co mputer terminal, a 2 meter FM radio fo r
tran sm itting . and a 435--438 MHl sideband
rece iver connected with a phase shift key ing
demodulator for reception .

Since packet radio funct ions are computer­
inte nsive. a powerful compute r is included
with eac h Microsat as standard equipment.
That is the only payload. The TSFR module
is flo....n empty on the pacsats. or will contai n
addit ional digital transmittals and rece ivers .

T he Di gital Orb it in g Voice Encoder
(OOVE) will continuously transmit sto red
digital voice messages o n 2 meter FM as it
orbits . Th is operat ion will be similar to that
of the dig ital kers on UoSAT-OSCA R-1 1
which aided the recent Skurck polar exped i­
tion by providing navigational inform ation
for the group moving across the ice , and for
educatio na l listeners a ro u nd th e world .
G round operator equipment for DOV E con ­
sists o f onl y a 2 mete r FM rece iver or scanner
with a simple antenna .

The payload module on DOVE co ntains all
the special equ ipment fo r produc ing aud io for
the FM transmitter. There are three aud io
SOUR.'<."S, adigital synthesizer. digital-to-analog
conveners so that any sampled sou nds can be
played back . and Bell 202 standa rd modem
tones for limited telemetry transmission .

OOVE is co nsidered largely ed ucational,
to provide inexpcnsi..'e and sim ple access to
satellite commu nications and science, tech­
nology . sociology. geogra phy. languages.
and other subject matter. High school SI U­

dents world..... ide are submitting messages for
DOVE . For more information and teacher' s
kit s , co ntact Richard Eflsixn NB/Wi, 421
North Military , Dearborn M/ 48/ 24.

The WEBERSAT also uses packet radio
and frequencies simi lar to those on the pac­
sats , but its mission is somewhat diffe rent .
The WEHERSAT payload module contains
scientific expe riments and a color TV cam­
era! TV pictures will be digitized and com­
pressed , then broadcast as binary fi les on
packet "unproto' beacon frames. These may
then be collected and reassembled by moni­
to ring station!> on the ground. WEBERSAT
wi ll also contain a spectro meter and an
L-hand wideband receiver for direct uplink
into memory of fast scan T V pictu res.
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For more infonnation on pa rticipation in
WEBERSAT experiments. contact Robert
Twiggs . Director . Center f or Aerospace
Technology , Weber State College, Ogden c.rr
84408-1805.

AMSAT-N A already has a working ag ree­
ment with AMSAT-Italy to provide plans and
assistance with construction of a pacsat Mi­
crosat under Italian jurisdiction. Launch of
this mission is expected next year. AMSAT
amicipates many similar working agree ­
ments , both amateur radio and commercial in
nature , for the Microsat bus over the next
severa l years.

Projects For Ground Stations

A number o f projects, some technically
challenging , others routine , will be availab le
to amateurs and UHF listene rs wishing to
participate at some level in the operational
programs for these satell ites .

The pacsats . for example, will sta rt out
ope rating in a mode simila r to that used by
FO-12 . Stations will ra ndomly compete for
each of the fou r FM uplink channels on 2
meters while everyone listens on the PSK
downlink for responses, t raffic , and infonna­
tion or telemetry beacon packet s. This is real­
ly not an opt imum method when the uplinking
user base in view of the satell ite exceeds a
handful of sla tions. Many improved access
techn iques will be proposed , discussed , and
tested on the pacsat missions. The access
protocol dialogue is far from finished.

Techniques for using the pacsats for packet
mai l forward ing and improvement of the for­
warding network arc also under co nsider­
at ion. Mail forwarding protocol changes im­
plemented for pacsat operation will also help
the terrestrial forwarding circuits.

Each Microsat using packet radio will have
the ability to select between 1200 and 4800
baud on any combination of uplink and down­
link channels. Assembling and operating a
ground statio n for 4800 ba ud operation will
be a challe nging project worthy of the best
ope rators in the A MSAT tradit ion. Function­
ing stations will also provide much needed
gateway , l inking. o r high speed forwarding
resou rces . if desired .

Digiti zed video is a popular topic in ama­
teur radio recently. and WEBERSAT will be
a stro ng part icipant in testing and developing
standards both in space and in diverse ground
stations.

Rod l\lagnet Stahililing

Spacec raft stabilization IS an imcresting
area of investigation . The Microsat s are each
stabilized by rOO magnets mounted parallel to
the Z ax is of the spacecraft. These magnets
try to ali gn themselves with the earth's mag­
netic field as the spacec raft orbits , so the
spacecraft's Z axis rotates tw ice per orbit.

Photon impacts on the canted tumstylc causes
the satel lite to rotate about its Z all is with a
rotat ion period of minutes. The turnstile an­
tenna blades , which are painted black on one
side and white on the other, generate torque.
Lossy ferrous material mounted in the X-V
plancdamps rotation.

The Z axi s magnets , by the way . are being
mounted in PACSAT and LUSAT in oppo­
site senses so that if there is any favorit ism
between hemispheres in this stabilization ap­
proach, one pacsat will favor the no rthern
hemisphere, and the other the sou thern hemi­
sphere .

Althou gh thi s stabilization techniqu e is
well understood and was used ve ry success­
fully on AMSAT-OSCARs 7 and 8, it has not
been thoroughly analyzed and qu antified. An
understanding of the spacecra ft's altitude can
help users understand and predict antenna
patterns, thermal acti vity , and solar cell illu ­
mination . A predictive model of spacec raft
attitude is particularly useful for WEBER­
SAT . so that users can know when to take
pictures with the camera! Conversely, you
ca n usc the camera to confi rm WEBERSA1'5
attitude and to re fine the pred ictive model.

We can do muc h to collect data 00 the
demographic peculiarities of the M icrosat
missions . The pacsats can collect part of thi s
data automatically by tabulating successful
interactive packet excha nge s. Reception re ­
po rts from all Microsar listeners will provide
complementary information for optimizing
future plans .

We can use experiments to determine iono­
spheric and other propagation effects on the
d igital uplink and downli nk signals to deter­
mine an optimum set ofAX .25 parameters
for each link and data rate .

These expe riments are interesting and
educational and help fill out AMSAT's un­
derstanding of its own projects. Some are
crucial to mission success . In most cases.
all or nearly all of the equipment necessary
for part icipation . is already present in an
OSCA R station equipped for mode JD, as
desc ribed above . Of cou rse. the orbit ing
packet mailboxes ca n handle the announce­
ment s, bulletins. and electronic-mail co rre­
spondence among participants .

Exact o rbital infonnation and mission
status will be available from AMSAT after
launch.

Th is anicle has presented a brief overv iew
of the immine nt Microsat m issions and chal­
lenging expe rimental programs. The list is by
no means complete , but is mere ly a sample of
the exciting opportunities about to become
available.

J oin A~ISAT

For further general information, or for
more information on operational projects ,
join AMSAT and contact Courtney Duncan ,
Vice President , Operations , AMSAT, PO
Box 2 7, Washington, DC 20044. AMSAT
publications cove r the technical issues sur­
rounding the amateur satelli tes and their use
in great depth . Members also receive pe riod­
ic progress reports . We encourage your
AMSAT membership and participation! III
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are welcomed. Price indudes
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K.nwood. ICOM , od "'•• u Eq ulp m. n,
. nd ,,, , o'h, ,.... R. dio P.Od~"~

lCOM u'ho.i Ou "'rl

WE A RE AN AUTIIO RIZ ED ZENI TH D E... I. ER ~I~~

$}.OO P• • Pcoe . All Ma jo. n u..
5<. d • S"'SE (.loc) r u' 0\0. FII.EE P .bli. [So•••• C... IOI

--"._-~--

...SK YOUIt SEI.F TIlf.SE QU ESTIONS-
• Arc yo~ coo ,lnu.lIy I><ln. io ,.,r • ••d ...i'h du . inl a QS01
• You eu·, ..... ' u Dull ou' a ...u k . ilo. 1 10 ,h . QRM?

If yO"' .n . .... . I, "y ES" '0 <I,h., un . u f 'h<'C ._
purch... uu . ssu u . C W C.,,,.I rilte" ...it oou' DEI.AYI

ICON. Ku...DOd and Yo... Ne... I."."
A.oil.bl. [0< j~" $ ID.)O eoeh. p.. yeo,
Yeo .. ol .ek I.......allt.bl._hek I.. . . l o<le . $ U IO

Opti.i.... ...Ii...._o' So, ....
1..,.IIa'''' 01 IIlCI 1·1'oIc: C''''lal Fillen. h"'__a, K i"
T""I UPVlden lSIIClIl~IUI__
Baok Co,"rollcn ~ D["'U '
"'" 5<..... Eo" J ' hi' l "'" 5<11

lI o! SPEC IAl. NO I • 1-<l l 'U ID · T..bo XT • .1/1 MH.. l )liK RAM
( d.bl. 'u 6-IOKI. u• • ,·1/ 4" flopp, dt " '. Mooo ... Colo,
Vld.o B.. , d wl'h "'ro ll.1 p'lnte' PO", no ...." PO"''' . uppl, . AT
",I. Key bo• •d. "u. h. .., du', I l i ~ .· i n . hi. Jd. d c,,,, FCC
.pp.u• • d , On. yeo' ,"" "." on par" .od I.bo•. Ft.. SOf'... ..
.. ith pu rohue. ineludes DOS Tu'o, . ) H.m Soflwo" d i,ks, 0 ' choose
..~ ) tlitb (0011I OOIt h blie [SolDll in ColOloa- ...dd $29,00 r o• •
• .1/10 MH. Tu ,l>o eo..p.",,; Add $)9.(11) r o' .. £011.0 _ K .~boo 'd.

ItAM SPEClA I. NO. 2 · $199.00 50_ .. H•• SpccialNo. I k' .. j"
5<.pIC N Mel H..d Oiok Drj•••nd o "roIle. ""d. IT A. t>c.
_i,o< ..i,. ,il'/lwl•• , M... FR EE 'w. .. .. olio••
Add J-l'.OO ro< • )(I ....1-

VS ER'$ SVPPI. EM ENT'S AND ADDENDVMS
Fo< tW TS-<IlD. ~lD. TS-9X1 .nd TS--'UO

IC·1DI. IC-1)I. IC-1X1. Ic · n }. IC· 1lOlA)

INTERNATIONAL RADIO AND
COMPllfERS. INC

O U R 10TH Y EAR

a
Scod • SASE ('locI r o< 00 . F ilEI'. h .....ded "'lDIIleu' Rod io P,Od u," Co.. lo,

'I,

A .=

COMI'UTI;Il DI VISIO N . U06 S. u.s. 01 . F,. Pic. ... FI. J.912

(407) 489-5609
B", i.... 11o. ,,: ID AM '0 6 PM. Mon~" 'h'OUlh Fri~.~ II ...M '0 l PM, sa'".d.~

I NTERNATIONAL RADIO A N D COMPU T ERS, INC"
RADIO DIVIS ION· "I So.". Mo_ 8'.d. 1'00. So, I. ...ic. FI. );191)

(407) 879-6868
F...X No. (....7) l l l ..U6 8",i _ 1l001 rc: 'HIlI AM to }.«I Pili, _ do r , h. o. " Ftitlo r

N E1II'SI.ETTE II.SA".
PV BLlCATIONS

" .u "~".d in I~J<I .. i'h 'h. p~ bl i.. ' ion of ' h. ICOM N.w," "" ~
you ..... tri'd , h. R. ot'!! Nuw 10 wi' h 'h. BEST~ Fo. 'h. 10 ....' p.ico .nd hi ah. " qu .li, y~

AR·501 covered by One Year Limited
Warranty. Extended warranty service

available at the following rates:
$25.00 - 3 Years $15.00- 2 Years

AR501 is a compact triple mode CW terminal in a small package (4S x
6.25"x 2.25") but a powerful gear 10 practice and play with. As a CW
decoder, it detects morse code between 5 to 30 WPM. For practice?, it
activates and displays the code. More?, it operates as an electronic keyer
both standard and iambic. More yet?, How about a print-out function? The
AR501 does just that. We offer a stand alone thermal printer as an option.
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....... IBM
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AR501
BACK TO BASICS...

But far more advanced.

II/!&communications, inc. TOLL FREE 1-800-523-6366
22511 Aspan St.. Lak e Forest CA 92630-6321 (714) 581·4900 . Telex 29·7385 . Fax F 14) 768·4410
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ELECTRON TUBES: All types & sizes,
Transm ill ing R e c e i v i n g . Mi ­
crowave . , . Large invenlory _ same
day shipping. Ask about our 3,500Z
special. Daily Electronics. PO Box
5029 Compton, CA 90224, 800-346­
6667. BN8792

WANTED: Sunair GCU,910A or GCU·
935 Anlenna Coupler. Ray Dunham,
1030 Hillside sve.. Pacific GrO\lO CA
93950. BNB790

SLEP SPECIALS: MILITARY USM.
207 SOLID STATE PORTABLE 0-500
MHZ FREO UEN CY COU N T E R .
EIGHT DIGIT REAO-OUT, HIGH STA­
BILITY OSCILLATOR. LAB QUAUTY
$185.00, MIUTARY USM·117C SOLID
STATE PORTABLE. DC-5 MHZ OS­
CILLOSCOPE . IDEAL FOR BENCH
WORK O R R TTY/ MO DUL ATI O N
TESTING $95.00 . HP606A SIG NAL
GENERATOR 50 KHZ THR U 65 MHZ
$295.00 , HP608E SIGNAL GENERA·
TOR 10 MHZ THRU 480 MHZ 5345.00,
TS·403/U MICR OWAVE SIG N AL
GENERATOR 1,8 GHZ THRU 4.2
G HZ. MtUSPEC VERSION HP616B

INDIVIDUAL PHOTOFACT FOLD·
ERS. '10 to 11400. $4 .00. '1401 up,
$6.00. Sam 's books, $7.00. Postpaid.
Allen Loeb . 414 Chestnut Lane, East
Meadow NY 11554. BNB766

HAMLOG COMPUTER PROGRAM
Full features. 17 modules. Auto-logs.
7·band WASfDXCC. Apple $19 .95.
IBM, CP/M. KAYPRO, TANDY. CR8
$24.95 . 7J--KA1AWH. PB 2015. Pea·
bocIyMA Ol960. BNBn5

R-390A RECEIVER PARTS : Info
SASE . CPRC-26 military Manpack Ra·
dio, 6 meier FM. with antenna, cryster,
handset: $22.50, $42.50lpair , CPRC.
26 Radio only : $9 .50. Add $4 ,5Ofpiec:e
sh ipp ing, $9 maximum. Bavtrcntcs,
Box 591. Sandusky OH 44870.

BNB798

radio to lurther and enhance the edu­
cation 01 young people nationwide.
Your property donation or IinanC ial
supporl would be greatly appreciated
and acknowledged with a receipt lor
your lax deductible ccnmbuuon. Meel
Joe WB2J KJ, and two of me 22 crew 8 1

the Knoxville TN Hamlest on May 5,
1989.Made poss'b1e by " The Knoxville
Honor RoIL" Please write us at : PO
Box 1052, New Yorl< NY 10002, Round
Ihe clock Hothne: (516) 674-4072.
Thank you! BNB762

VHF TO MICROWAVE: GaAsFETs,
MMICs . tran sistors , e tc . S AS E;
WA 31 AC . 7148 Mon ta g ue 51. .
Philadelphia PA 191 35 BNBnl

QSLs & RUBBER STAMPS_TOP
QUALITY! Stales, World Maps, USA.
Key . Shuttle. Globe OSLs. Reporl
Form Rubber Stamps, More ' Samples
$1.00 [Relundable With Order]. Ebbert
Graphics 0-7. Box 70, Westerville OH
43081. BNB807

HAM RADIO REPAIR, all makes. mad­
et s . Experoe nc ed reliable service
Robert Hall Electron ics. Box 280363.
San FranciSCO. CA 94128-0363 . (408)
729-8200 BNB151

ROSS $$$$ USED May SPECIALS:
KENWOOD TR·9500 $399.90. MC-50
$4390, TM-411A $29990, TM-401A/
TV -3 $279 ,9 0 . CO LL INS KWM2
$499 .9 0 . 3 12B ·4 $259 ,90 , PM2
$129 .90 . ICOM 2KL $1395 .00, IC·27H
$299,90. tC-471A $58990. YAESU FT­
901DM fW XF8 .9H S .XF 8 .9H CM
$599,90. FT·101E $499.90. FT·l01ZD
$599 ,90 , YD ·148 $25 .00, NC,8 A
$65.00. FT,208R $189,90, ALL L T.O.
(LIMITED TIME OFFER). LOOKING
FOR SOMETHING NOT LIS TED ??
CALL OR WRITE. Over 8780 ham-re­
lated nems in Sl OCk lor rmmenate ship­
ment. MentiOn ad Price s cash, F.O,B.
PRESTON ,OPEN MON9-2, Tue,-Fri .
9~6, Closed SAT, & SUN. ROSS DIS·
TRIBUTING COMPANY, 78 SOUTH
STATE , P,O, BOX 234. PRESTON 10
83263 . (208) 852-0830. FAX (208)
852 -0833, BNB709

WR ITTEN EXAMS SUPEREASY ,
Memory aids trom psychologist/eng;'
neer cut sludyt,me SOCllI . Novice. reco.
Gen: $7 each . Advanced, Extra: $12
each. Moneyback guarantee. Bahr,
Dept 73-5. 2535 Manena, Palmbay FL
32905 . BNB691

$SSSS SUPER SAVINGS $SS$$ on
eiecn cerc cans. componen ts , sup­
pl ies. and computer accessories . Free
4Q.page ca lalog lor Sell Addressed &
Stamped Envetope, Get Of'l our mailing
list BCD ELECTRO. P.O. Box 830119,
Richardson TX 75083 or can (214)
34J-- l nO. BNB749

$50 PACKET DIGICOM >64- A fan­
tastic sollware based PACKET system
for the Commodore 64 Order KIT 1154
l or $49 ,95 or Assemb ly 11 54 for
$79,95. bolh include FREE DISC , Add
$3 50 slh. A & A Engmeer ing, 2521 W.
LaPalma . , K. Anahe,m CA 92801 ,
(714) 952-2114 ,MC or VISA accepted,

BNB732

$999.90 , IC·38AfW·H M1 4 $338.99 ,
0 4AT $329 .99. YAESU FT·270RH
$304 ,90. FT·411 S33890. FV·707DM
$242 .90 , NC · 2 $49 .90 , FT ·780
$587.99. FT·727R 534990. FT·767GX
$1645 ,00 . FT·736R $1499.90 ALL
L.T O. (LIMITED TIME OFFER) LOOK·
ING FOR SOMETHING NOT LIST·
ED?? CALL OR WRITE. Over 8780
na m-rerated items in stock lor immedj.,
ate shipment. MentiOnad Prices cash ,
F ,OB PRESTON OPEN MON , 9-2,
Tue.-Fri , 9-6. Closed SAT. & SUN.
ROSS DISTRIBUTING COMPANY, 78
SOUTH STATE. (P.O Box 234). PRE­
STON 10 83253. (208) 852-0830. FAX
(208) 852-0833. BNB6~

WANTED: Ham EqUipment and other
property , The RadiO Club 01 Jun>or
High SChool 22 NYC. roc., (sa non prol·
It organizalion. gran led 50 1(C)(3)
status by the IRS, Incorporated With
Ihe 9031 of usmg the theme 01 ham
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COMMUNIC ATIONS BATTERIE S:
C LO N E-PAC KS' He ad y-to r-u se .
ICOM . BPS $44 .95, BP·3S 2X cap.
BP3 " Wall chargeable" $43.95 . Bp·7S
2>: BP7 t 5 W O nly ) or BP · e S
(BPe ~ 50%) (Base chg-<lnly) $67.95.
Y AES U : FNB2 $22 .95 . FNB1 0S
(10 ~60% ) $49.95. SANTEC : 142
$23,95 . • Repa ir Inserts ' ICOM: BP2
$ 18,95, BP3 $16 .95. BPS $24 .95. BP1/
BP 8 $ 29 .9 5 . KE N WOOD : PB 21
$ 13,95. PB24 $21 ,95, PB25126 $25,95.
YAESU : FNB4/4A $33.95. TEMPO :
S1.2.4,5,151450 $23.95 AlDEN : 300
$21 .95, • E.P. Porta-Pee wlChgr 12Vf
5Ahr $49,95 • Rebuild ing ' Send
pa ck-Iree est.mate. • Antennas'
DUCkslBNC $8.95, 2MTR SlB-TeIIBNC
$18.95. SASE- Catalog , PA ~ 6% . $3
Shippin g/order. Visa-MIG ... $2. (814)
623-7000, CU NARD ASSOCIATES.
Dept 7, A.D, 6 Box 104, Bedlord PA
15022. BNB628

'N' BUY

ELECTRONIC KITS & ASSEMBLIES.
FOf our latest catalog. SASE (45') to:
A&A Engineering. 2521 W, l.a Palma,
'K. Anaheim CA 92801 . BN B624

CALLSIGN JEWELRY. Unique. aeau­
titul Free cetarcq: SASE. Bahr, Dept
73·5 . 2535 Mariett a , Patmbav. FL
32905. BNB629

whiCh ,nclude 160-6 meter operat ion,
OSK, ... enhanCed p s. 50% rebale lor
new mods suomttted! 9 pages 01 3­
500Z tech inlo. $ 11 postpaid_lnlo
SASE. BOB KOZLAREK WA2SOO, 69
Memorial Place, Elmwood Park NJ
07407, BNB581

Number 25 on your Feedback c.rd

ROSS' $SS$ NEW May SPECIALS:
KENWOOD TH·2 15A $309 ,90, TH·
25AT $299.90, TM·721A $609,90 , TS·
940 SIWAT $205 9 .9 0 , TH -3 15A
$2949 0 , BUTTERN UT HF6V·X
$129,00, HF-2V $121 90, ICOM IC·
22 8 H $ 45 9 .90 , U 4 A T (M IC R O)
$299.90 , IC·471 A $689,99. IC·471H

BARTER

COMMODORE Ind AM IGA CHIPS.
Direct d istributor. guaranteed fresh
(E.g .. 6510-$12.55 , 6526-$13.50.
6 56 7 - $ 19 9 5 . 658 1-$$ 1485 .
82S1001PLA-SI5.75. 901 ROM Se­
ries-$12.SO) COMMODORE RE·
PAIRS low COSI. la sl turna round.
C64- $49.95 ... UPS " THE COM·
MODORE DIAGNOSTICIAN " An m­
valuable double·sided laminated gu ide
lor fixing your C641154 1 drove. 11 d,ag­
noses 72 variables and tells you what
c h ips are laull y , $7 ,95 , VIS AI
MC , . Kasara M,crosystems (Div,s>on
01 OEP), Route 9WI Kay Fries Drive,
Stony POint NY 10980. Call toll Iree 1
(800) 248- 2983 or (914) 942- 2252.

BNB529

OSL CAR05- l.ool<. good with lop ccen­
ty pr inting. Choose sl anc:lard oesogns
or fully custcemzed cards Be"EIf cards
mean more re l urns to YOu_ Free
brochure, samples Slamps appreclat·
ed Chesler aSLs. Dept A. 31 0 Com­
merCial. Empor ia KS 66801. BNB434

THE OX 'ERS MAGAZINE Up-to-da te,
inlormat've. inle""slIn9, Compiled and
edited by Gus Browning W4BPO, OX·
ec Honor Roll (;er1lllcale 2-4 Send
lor free sample and subscnploon Infor­
rnallOflloday. PO Drawer OX, Cordova
SC29039 BNB261

5 8·220 OWNERS: 17 detailed mod s

aSLs TO ORDER. Vanety of ' lyles.
colors. card stock. W4BPO OSLs, PO
DrawerOX . Cordova SC29009.

BNB260

SUPERF AS T MORSE CO DE SU­
PEREASY, Subl iminal cassette. $10
LEARN MORSE CODE IN 1 HOUR
Amazing new supereasy tech nique.
$1 0. Both $17, Moneyback guarantee .
Free catalog: SASE , Bahr . Dept 73-5
2535 Marietta, Palmbay FL 32905 ,

BNB531
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Peterborough by lhe h~1 Ollhe second monlh preced ing the cover date,
I Make Checks payable 10 73 MagaZine and send 10 ' Rebecca Niemela,
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$195.00, T$-51OA!U SIGNAL GENER.­
ATOR 10 MHZ THRU 420 MHZ, MIU
SPEC VERSION OF HP608D $195.00.
URM-250 SIGNAL GENERATOR 10
KHZ THRU 50 MHZ $145.00, All LAB
TESTED, HAVE a UANTITY, SATI$­
FACTION GUARANTEED. VISA/MC
OR CHECK, ADD SHIPPING. WRITE
OR PHONE Bill SLEP (704) 524­
7519, Sl EP ELECTRONICS COMPA­
NY, HIGHWAY 441, OTTO NC 28763 .

BNB816

QUALITY QSl CARDS, RUBBER
STAMPS, Envelopes and printed let­
terhead. Send 45Cpostage or SASE for
samples. Large selection at anractive
pr ices. Sandollar Press, P.O. 80.
30726. Santa Barbara CA 93130.

BNB812

HUGE K1 BV OX AWARDS DIRECTO­
RY, complete rules for over 101 5 cer­
tificates. 102 countries. 230 pages.
$15.50 postpaid. Ted Mehnosky, 525
Foster SI., South W,ndsor CT 06074­
2936. BNB835

INE XPEN SI VE IBM PC OR C6 4
VIDEO DIGITIZER Digitile RS 170 TV
video (VCR or camera). Capture im­
ages to disk. IBM PC OR XT 4 77MHZ
(requi res CGA}--$59.95. Commodore
64128-$39,95. Disk software. docu­
mentation, pretinned and drilled PCB.
Easily assembled. Uses common. low
cost parts . Specify computer. See 73
review OCt. 1988 page 10. SASE for
informahon: KINNEY SOFTWARE.
DEPT. nv. 974 HODSOON ROAD,
POWNAL ME 04069 , BNB839

INEXPENSIVE IBM PC DR C64 SSTV
PC or Commodore 64128-$39.95'
Receives popular SSTV modes. 8 gray
levels. Commodore transm its B&W
pictures. Receive 0l'IIy with IBM (re­
quires CGAj. Disk software, documen­
tation, pretinr'l8d and drilled PCB, Uses
common. low cost parts. Specify c0m­

puter. SASE for information. KINNEY
SOF TWARE, DEPT. 73SSTV , 974
HODSDON ROAD , POWNAL ME
04069. BNB840

HOME·BREW PROJECTS lists for
SASE.WB2EUF, Box 708, East Hamp­
ton NY 11937. BNS845

IS MY A TL A S RADIO STOLEN ?
N.Y.C . suppl ier of " Atlas" rad ios
shipped me a DO 6 Digital display.
Doesn 't work. "iI's yoors and yoo can
prove it. call Don 203-274---8625 after 6
PM. BN~

DIGITAL AUTOMATIC DISPLAYS.
Any Radio. Be specific. GRANO SYS·
TEMS, Dep't. A, PO Box 3377, Blaine
WA 98230. BNB856

HAM GOSPEL TRACTS Free, SASE.
N3FTT, 5133 Gramercy Dr., Clifton
Hts. PA t 9018, BNB858

100 QSL CARDS S8! Shipped post­
paid . Free samples. Shell Printmg.
K09KW, PO Box 50A , Roc kton IL
61072. BNB859

HOSSTRADERS Ilea market returns
to Deerfield NH June 3 , SASE for info.
WA1lVB. RFD Bo. 57. West Baldwin
ME 04091 . BN8864

THE NATIONAL HAM SHOPPER. A
monthly buy. sell . trade publ ication
(starting in April), Adds are Quickly an­
swered and published lor last results .
$l21per year . $24,OOIper 2 year sub­
scription rate. Ad rates 0.301WQrd indi­
viduals; O.90lword commercial. Send
to PO 80 . 10 738 , Elm wood CT
06110. BNB865

CURRY COMMUNICATIONS proudly
introduces a complete hne of easy to
build kilS for LF. and 1750 mete'.
Please wrile for brochure. Curry C0m­
moecetcoe. 852 North uma Street,
BurbankCA 91505. BNB874

HALLICRAFTERS SX·100 Mark 1-A.
With operati ng and service instruc­
tions. Outside appearance-Excel.
lent. Works well and lines up with
WWV. Needs new power cord, one dial
lamp, l OOKC crystal lube and the sen'
sitivity dial won't turn. Will accept best
offer. Dave Stanley (502) 554-5886.

BNB875

RAOIO REPAIR, Ham Radios repaired
at a reasonable rate with Quality work·
manship. Call Rich KA1CXM (203)
485-9910. 364 Clearview Ave., Har­
winton CT 06791 . BNB876

MACINTOSH, ATARI XUXElST, &
AMIGA Amateur Radio sollware. We
have several publiCdomain disks avail­
able lor trade or$4.00 each.Send busi­
ness size SASE specifying computer
for list. Write WA4EFH. PO Box 1646.
Orange Park FL 32067-1646.

BNB8n

WANTED: All types of Electron Tubes.
Call toll free 1 (SOO}42 1-9397 or 1(612)
429-9397. C & N Electronics. Harold
Bramstedt. 6104 Egg Lake Road.
Hugo MN 55038. BNB878

FOR SALE: Full size schematics.
Complete sets for Ranger 4R 3300­
$20 .00. Ranger AR 3500--$25.00.1.0.
Advertising. 1405 Stevenson Dr., Suite
3 No. 694. SpringfIeld IL 62708.

BNB879

IBM PC, XT, AT, AND COMPA T·
IBLES. Transmitter kever and coda
practice program. Features: keys any
transmitter. menu driven , 1000 Charac­
ter type ahead buller , 22 pr o­
grammable messages, t - l 00 wpm
(plus selectable speed modifications).
selectable practice programs, manual,
and much more. Nothing Compares.
10l::l% Moneyback Guarantee $19.95.
Same day return. lloyd Wilson. 4464
N Lakewood Or., San Bernardino CA
92407. BNB880

MICRO CONTROL SPECIALTIES
Division of Kend ecom Inc ,

2 3 Elm Park, Groveland. MA 01834 (508) 372·3442 -2 m et ers 220 440

The only repeaters and controllers
with REAL SPEECH!

Create messages just by talk ing . Speak any phrases or
words in any languages or dialect and your own voice
is stored instantly in solid-state memory. Perfect for
emergency warn ings, club news bulletins. and OX
alerts . Create unique 10 and tail messages. and the
ultimate in a rea l speech user mailbox - only wi th a
Mark 4.

TELEX: 14 9 32 2 56 KENDECOM

FAX: 150 8 3 73 73 0 4

Call or write for specifi cations on the
repeater, contro ller , and receiver w inners.

No other repeaters or controllers match
Mark 4 in capability and features, That's
why Mark 4 is the performance leader at
amateur and commercial repeater sites
around the world . Only Mark 4 gives you
Message Masten... rea l speech • voice
readout of received signal strength,
deviation , and f req uency error • 4­
channel receiver voting • clock time
announcements and funct ion control . 7­
helical fi tter receiver . ex ten sive phone
patch functions. Unl ike others , Mark 4
even includes power supp ly and a
handsome cabi net.
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It's a lesson you learn very early in life. Many can be good, some may be better, but only one can be
the best. The PK-232 is the best mult i-mode data controller you can buy.

2 Software Support

Brings you the
Breakthrough!

Advanced Electronic
Applications, Inc.

P.O. Box C-2160
Lynnwood, WA 98036

206-775-7373

3 Proven Winner
No matter what computer or ter­

minal you plan to use, the PK·232 is
the best choice for a multi -mode data
controller. Over 2O,{)(X) amateurs
arou nd the world have on-air tested
the PK-232 for you. They, alo ng with
most major U.S. amateur magazines,
have reviewed the PK·232 and found
it to be a good value and exce llent ad­
dition to the ham station .

No other multi-mode controller of­
fers the features and performance of
the PK-232. Don't be fooled by imita­
tions. Ask your friends , or call the
local amateur radio store. We're con­
fident the PK· 232 reputation will con­
vince you that it's time to order your
very own PK· 232.

Call an authorized AEA dealer
today, You deserve the best you can
buy, you deserve the PK- 232.

.-

•

Facsimile Screen Display

-

• • • a

,

While you can use most modem or
communications programs with the
PK-232, AEA has two very special
packages available exclusively for the
PK-232....PC Pakratt with Fax for
IBM PC and compatible computers,
and Com Pakratt with Fax for the
Commodore 64 and 128.

Each package includes a terminal
program with split screen display,
QSO buffer, disk storage of received
data. and printer operation, and a
second program for transmis­
sion/reception and screen display of
facsimile signals. The IBM programs
are on 5 -1/4" disk and the Com­
modore programs are plug-in ROM
cartridges.PC Pakrart Packet TX/RX Displ ay

The PK-232 should be listed in the
amateur radio dictionary under the
word Versatile. One data controller
that can transmit and receive in six
digital modes, and can be used with
almost every computer or data ter­
minal. You can even monitor Navtex,
the new marine weather and naviga­
tional system . Don 't forget two radio
ports for both VHF and HF, and a no
compromise VHF/HF/CW internal
modem with an eight pole bandpass
filter followed by a limiter dis­
criminator with automatic threshold
control.

The internal decoding program
(SIAM lm

) feature can even identify
different types of signals for you, in­
cluding some simple types of RTfY
encryption. The only software your
computer needs is a terminal program.

1 Versatility
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DEALER DIRECTORY
SORTH CAROLISAMISSOURICAI.lFORSIA_____--'11_------'-="-'--'-'-'-'----_--'1 1_-'---'-'-'--=='--'-'----_

Bu rhank
N........ HA~l ~">re open arlll ready I" make a DEAL.
We carry all line, . .ship UPS. and arc nrcn SunJay .
A·TECH EL..:eT R () ~ I CS , 1033 lIullp.uud
Wa}. Burbank C A 91505: (II UI) 1145- 920.".

SI . Loui,
Hard 10 find parts. surplus electronics. MarMlard line
ncms. Ham, . !lohbyi, ts. industrial prtllCSSlOnals­
f rom nets & holts 10 laser d itlJ cs, .. EIc<;lrtllli.'ally
,peaking.. Galcway ' s gOI il! M-F 'oI-5 :JO Sal '01- 5.
GATEWAY EI. EC1'ROSH.:S. 8123 PlIl(e HI\'d. ,
SI. Louis :\10 6.l 1.'0 : j ] 14) -127__6116.

G reensboro
ca.m. to 7p.m, Closed Monday. ICOM ou r special­
Iy- Sales & Service. F&l\I F.LECTRO~ICS. 3520
Rockfngham Road. Greenshoro."liC 27407; (1119)
299- 34..l7•

San J)i~o

Hard 10 find parts . ",rplu, e jectroncs, , Iandard linc
,Iem, . Hams. hobb) io.t,. induo.trial profc",j"nal, ­
from nub & bolt, ro la"",r J indcs ._. Elcclronically
speaking. Gale...ay ·s 1M il ~ ~l - F 9-5 :."0 Sal. 9·5
(;ATI:WA Y t:U :CTRO'ICS. 9222 e J-aP'"lIkco
Urh co. Sa n~o C A 92 12..\ : l6191 279-6llO2.

COLORADO

Ijcnve r
HarJ 10 linJ parts. ,urplu.' elect tonics . standard Iinc
ilem,. Hams. hohhyi-'l'. industrial profe"illnals­
from nul' & boll, I" laser diodes .. .Elcc eromcelly
, peakll1g. Gale...ays j,M n: ~l - F 9-5:."10 Sal. 9 ·5 .
GAT EWAY t:U:CTIW"'ac s, 5 115 ."1i. hderlll
Bhd. 1I32, llen.c-r co 8022 1; (..\03) -I5S-54-I-I.

F.nl:k...,.od
Rody ~f"", nlam Amalcur/Shon...ave Spccsahst s .
ree-rec. YacMl.JRC-I\RO.5on)'. ~I FJ . KL."I . and
other fine gear. f\;e ... and U>Cd. V i"-lll~IC . Anlenna., .
B...h . and DiloroUnl Prices . lOCI! AlI.n:D APPU ·
A."IiCF. & RAUIO . -125..\ SOlll h Broad...a~ , Enl:lc-­
..,.od, ( :0 SOIlO: O rd"n;, (800) ..\2 1-7.\05: Inf..,
(.\0.\ 1761-7..\05.

DELAWARE

."lin. e..., l le
Factory aUlhoriled dca lc r~ Yae!olJ . ICO~l . Ten-Tee ,
KOK. Ken... ood , AEA . Kent ronics, Sanlee. Full
line of accessore s . r>.:o sa les taa in Deta.... are . One
mue off 1·95. Df-I.AWARE A.\ IATIX R stp­
PL\'. 11 .\I~.. Road, .' co... easliC" OF. 19720:
lJO:!:)J2S-7728.

lIlAHO

P~lon

R{l~s WB7BYZ ha~ Ille largest stock of auuueur
gear in the lntcmuurraain West anJ Ih... be" prices .
Call me for all ytlur ham nceds. ROSS ill S·
1'IUBUTI ."Ii G, 78 S. Shlle, Preston In 11.\26];
(20l1 ) 852..01(JO.

KA:"SAS

S EW HAMPSHIRE

Derry
Sening lhe ham community ... ilh nc... and used
equipmcm. We sl'lCk and service mo>1 major lines:
AEA. AMmn. B&W . Cu~hcraft . Eecom m. H)'­
Gain. Hu-aler , [CO\ 1. Ken....ood. KLM. Larsen.
Mimge. M", ley: bouh. rotors . cable and connec­
to rs . Hu,inc" hours Mon.c-Sat . 10- 5 . Thu rsday
10 -7 . Cl u,eJ Sun, / Holidays. RIVESU ELL
EI.ECT RO,ICS. II Londonderry Road, Uerr}'
SII 030."8; /60] )4.l4-5..\71.

S EW JERSEY

I .~ nd hursl
A full service Ham Radio Store! Oi...'oent sales
and service on mo>1 major brands. Monday 10Frida)'
10 ;OOam 10 7:00pm . Saturday 9 :00am to 3:00pm
'.4 m ile sourh of R1. 3 . ABA R IS S YSTE MS .
227 Slup~ol A. conue, L} ndhursl ' J 0707 1;
(20 1)939-0015.

PlIrk Ri<4:e
Bergcn County '\ oidesl and only SWUAmaleur
dealer. Specializing in HF receiving systems, amen­
nav, hamiSWL a':l'e~..ones, books. Kenwood .J RC.
Yacsu . lcom . I mile from Garden State Parkway
E.\il 172 . Tu - Fri 10-5; Sa t 10 -3 . G I U ' E R
SHO RTWAn :,52 Park An nul' , Park Ridl(e, ~J
076S6: (201) .l 91_7llS7•

:-;EWYORK

J amrsto"'D
W~rn Ne... York' s finest amateur radio dealer
fealuring ICOM · La rsen -A EA-Hamtromcv-As­
tron. S ew and used gear. \lIF CO\ O IU:o.i ICA­
1'IO."liS. 9 15 ""ri h \Iain S1.. Jame-ao... n ."Ii\'
1-1701. (7 16) n6-l-6..l-l5.

Manhauan
Manhallan·, . large, 1 and only ham and Iwo' '''ay
Radio Store . Featuring MOT OROLA , lCOM .
KEI\ WOO D. YAESU , AEA. SONY. Ur>.:lDEN.
etc. Full stnck nf raJ i" s and accessories . Open 7 days
M- F. 9-6:30 pm; Sal & Sun . 10-5 pm. We ,hip
worl d .... id e . HARR Y F. L ECTRO"C S. 5 12
Bruad.. a} . ' 0:'" Yor k S Y 10012: (212) 925·7000.
FAX (2 12192$..7001.

OHIO

PENNSYLYANIA

Tre'....l'
AUlhorized factory sales and servce . KEf\;WOOO.
ICO M. YAESU . fearuring AMERITROr>.: . B&W,
MFJ . HYGAIf\; . KLM . CU5HCRAFT. HUS·
TLER , KAr>.:TROS ICS . AEA . VIBROPLEX .
HElL. CALLBOOK. ARRL Publica tions , and
much more . II A.\ITR OSI C S. I."Ii C •• 4033
Bro,,",~\ jlk ROlId, Tn-, OSl' PA 190-17; (11S) 357­
1-100• •·AX (215) .\55--8958. Sales Ordc-r 1--8Ol).
-126-2820.

TEXAS

penes
In Da llas since 1960. We feature Kenwood.
[COM . Yaesu, AEA. Butte rnut, Ro hn. amateur
publicalKms. and a full line of accessories. Factory
authcrized Ken...ood Service Center . I<:LECTRO'li ·
IC CE:oo.T. :R. I."IiC ., 2809 Roo;.\ A"e.. Dalia'> TX
752DI; (21-11 969-1936.

" ,,",,00

Hard to find parts. surplus electronics. standard line
ilems. Hams. hobby i.'<ls . induSirial prufessionals­
from nullo & boilS 10 laser diodcs ... Electronically
speak ing . G at e .... ay · s got i t ! M - F 9-5 :30
Sal. 9 -5 .G AT F. W AY E LF.C T RO " C S. 91190
W o:stpark nrtve, H ousl on T X 77063: (71 3)

978-6575.

Soulh...est Houston
Full line of Equipmenl and Accessories . in ­

hou se se r v ic e, Texas #1 T en T ee Deal e r !
.\IISSIOS (· O ~ I .\IUN ICAT I O SS , 11903
Alid · Clodino: . Su ite 500. lIou~ton T X 170l12:
(7131 879- 7764.

\ h llin,;ton
We have il! AST ROS . BUTTERSlIT. ESCO~n.I .

HEATH KIT. GOROOf\; WEST. KA/'Io'ROr>.:ICS.
LASE R CO\fPlITERS. \fFJ . RADIO SHACK.
TEN-TEC. VALOR Af\;TEf\;SAS & more. Small
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Continu,Jfrom pag' J8
There should be e ight holes per leg , totaling
64 holes . These holes will help you 10 attach
the screen wire to the spokes with pop-rivets .

Cut eight pie-shaped pieces o f scree n wire
so that they overlap each section of the dish
by at least three inches . Then attach the metal
scree n wire to the spokes with ~-inch pop­
rivets. If you ' ve never used pop-r ivet s, don't
be afraid : they 're cheap and easy to use . It 's
a good idea to place a small CAD washer
under each rivet to increase the holding area.
Start by securing the edges of two sc ree n
pieces to the first spoke in an "overlapping
lear ' technique (sort of like placing two
pieces of a pie next to each other). Then,
moving one sect ion to the right , secure the
previous sc reen section and the next to the
second spoke. Repeat the process until all
eight sections are attached .

There will be some leftover scree n hanging
over the perimeter. Fold this over the 16
gauge wire and then cover it with eight pieces
o f very thin sheet aluminum angle stock (sold
at hardware stores for covering sheetrock
when it is joined together in outs ide comers).
Thi s thin right angle stoc k comes in 8-foot
sections and se lls for under one dollar.

•
6EETEXT

~
-

I ""'IO ....SS ....'...
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Figure 4. Coax-fa-waveguide adapter.
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" For OSCAR-13 work
you will need right-hand

circular polarization
(RHCP). rr

Figure 5. Power divider.

T he Feed

The best parabolic reflector in the world
would be useless if it weren ' t fed prop­
e rly. The feed I chose boils down to a big
coax-to-waveguide ada pter (see Figure 4 ).
The waveguide consists of two 'r-mcb di­
ameter cans that I found in a craft shop. (I
th ink they were originally meant to hold
flour .) I used a can opener 10 remove the
bottom of one can, and then soldered the two
cans together to produce one big can. Next, at
the correct point from the rear wall , 1 sol­
dered two N-type panel connectors to the
outside of the can, 90 degrees apart. Then I
attached a small one- inch lo ng piece of ~­

inch 1.0. brass hobby tubing to the cente r
conductor of each connector, and slid a 1.5­
inch piece of the next size up brass hobby
tubing over the former piece to allow tuning .
I tuned each feed individually with a Bird
wattmeter 10 get a I: I SWR. Once you have
detennined the correct length, you can so lder
the outer tube into place. 1was amazed at how
easy it was 10 tune the antenna , and how
broadbanded it was.

If you don't want to use this method, you
cou ld solder a single piece of large diameter
copper wire to the N connector, and prune it
to the correct length for best SWR. Thi s
should work acceptably, at the expense o f
some bandwidth .

For OSCAR-13 work you will need right-

hand circu lar polarization (RHCP), so make
two feed s into the same waveguide . If
you feed o ne probe 90 degrees out of phase
to the other. you will ge nerate c ircular
polarizat ion . When a signal from the feed
antenna hits the parabolic surface. the polar­
ization will be reversed . So , in order to gen­
erate RHCP , you must first produce LHC P.
The power d ivider shown in Figure 5 will
accomplish this. Thi s power divider is noth­
ing more than a '" wavelength piece of35 .70
coax that transfonns son down to 250. You
want 250 because that is what results when
the two 500 feed antennas arc hoo ked up in
parallel. Add an extra 1,4 wavel ength of 500
feedli ne to the left-most feed (as look ing from
the bac kside ofthe can) to prod uce LHCP. Be
sure and take into account the velocity factor
of the cable when measuri ng th is.

Mounting T he Feed 110m

Attach the feed horn to a two foot piece of
wood 2 x 2, which is in tum bolted to a one
foot piece of Y.z -inch 0 .0 . pipe (Figure 5) .
Offset this whole arrangement from the cen­
ter 3.5 inches by using right angle pipe joints.
The feed horn should end up d irectly over the
center of the dish and two feet above the
surface (correspond ing to a 0.4 FlO). Usc
wood to minimize the interact ion of the feed
antenna with the mounting hardware .

Installation

The l-inch floor flange on the backside o f
the dish is placed there to accommodate a
piece of one-inch pipe. The length of this pipe
will depend on how you want to mount your
antenna and how much you need to counter­
balance it . Each installation will be d ifferent ,
so good luck !

Test a nd Results

As of yet, I have not permanently mounted
the antenna next to the other OSCAR anten­
nas. I've only manu ally pointed it " F ield
Day" style. I think that I ' m going to have to
get a bigger elevation rotor. With 10 Watts to
the antenna I can consistently hear my o wn
signal close to the beacon in strength. and
on-the-air reports from others are favorable.

This article was written to show how I buil t
this antenna cheaply with the materials at
hand . I'm sure that I could have done things
differentl y as 1 know you may choose to do,
depending on the availability of materials in
you r area . Be innovative and usc construction
materials that are probably all around you
now.

My thanks to K5SXK who pati ent ly ex­
plained antenna theory to me and answe red
questions whose answers I should already
know. See you on the satellites! III
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LETTERS
takes up half the total packet sub­
bandon 20m!

Packet is indeed a frequency
economical mode-and it rose in
part out of a desperate need to
economize band space. Most
bands-in HF especially-are
now jammed with activity. most of
which is still voice and CWo The
basic pleasures of ama'eur radio
about which you speak-the voic­
es from afar, the emotions. the
sounds-are more and more our
agonies; the voices of weary DX
stations dealing with obnoxious
pile-ups, exasperation, and con­
s'ant mutual QRM. A clear voice
channel on 20m nowadays is truly
unique!

One of the things that made am­
atsur radio a great empire was
that hams were at one time on the
leading edge ofradio communica­
tions development. We embraced
new modes such as FM and sse
when they came along. Who then
balked about the monotenal quali­
ty of sse as compared to AM?­
the important thing was that it al­
lowed a greater range and cut
signal bandwidth in half!

The introduction of new modes
to emeteur radio. and the low-cost
R&D performed on them by thou­
sands of hams, is a blessing. This
is a continuing justification of our
ex istence to the government.
Packet, too, does an unparalleled
job with another one ofccrraecne
d'etre-traffic handling. What oth­
er mod.e do you know that can
handle traffic, error-free and
unattended, at many times the
rate of CW, or even voice? Visit a
VHF packeteer'S shack some
time late at night and watch the
stream of automatica lly routed
NTS traffic scrolling across the
monitor-keeping a band active
that is often times nearly dead in
the late hours.

tt amateur radio tetts from with­
in, a large part will be from our
overriding nostalgia preventing us
from learning new modes.

. . . deNSfB

Sorry, Wayne

Sorry to inform you I have up­
graded to Tech and have been
working on teaching a new Novice
who is almost ready for the lest.
So you don't get to rip up my li­
cense lor failure to upgrade my­
self and promote amateur radio to
others!

If every ham would work with
one student each year, we could
avoid discouraging people .

Keith Martin
l ew iston ME04240

For informat ion o n
I Ieath's complete
line of ama teur radio
products call

1-800-44-IIEATH
for your fR EE
Heathkit* c atalog,

from afar, sensing its emotions. its
unique sounds, are being bil·
teredoIt is bad enough to lose fre­
quencies to commercial interests,
but it is much worse to nave them
rendered un li stenable by you r
own group. This could be the final
assault in which amateur radio.
like all the great empires, falls
from within.

John Shelley WA11AO
N. Granby CT 06060

John. it's clear to me you haven 't
bothered to really check out what
packet'S al/ about. First, the pack­
et invasion on 2m is really 5-7
packet channels, taking up 100
kHz ofbandspace-2.5 percentof
amateur allocation on that band.
You'll find the same modest sub­
band fo r p acke t on the HF
bands- there are again 5-7chan­
nels on 20m, for example, that
take up around 15 kHz of the
bafld-about 4% of our allocation
en20m. Thishardlyconstitufes an
" assault."

A single AM voice signal-Ihe
voice mode with the minimum
bandwidth where you can really
sense the richness of nuance and
emotion in another op's voice-

computer via R.l\·232
and you're ready to call
a fast -growing number
of packet hams.

TIle IIK·21 Pocket
Packer requires o nly a
~ ingle 12 VDC@40mA
power source o r as
little as 29mA from.an
optional ItKA-2 1- I,
in ternally mounted 4.8
volt, 120 mAh, NICAO
battery.

The Heath- HK­
21 Pocket Packet-

$219 95 ( Ama,,,...
• ""'p'''',,)

To o rder, call
1·800-25,;-<1570

nest to start with.
Best to gay with.

H eath Company
Benton Harbor, Ml 49022

Hf''s.or wire a separate
cab le in to your mobile
or base VHF o r VIIF
rtg.Connecr your

From the Hamshack

heard 10 kHz up and down. The
worst part is that Ihe RF burst lasts
longer and blocks all bu t the
strongest voice signals on 144.9.

When packet was first an­
nounced, it was described as the
ultimate in space age technology.
Economy in use of the spectrum
was the keynote in this discussion
due to its inherent speed and ac­
curacy. This allows a large num­
ber of operators to be serviced
by one system. What il really
amounled 10 in many cases was a
new justifICation for having spent
hundreds of dollars on a computer
Ihat started gathering dust after
the novelty had worn off. Although
most hams can talk well, and
many can even chew gum at Ihe
same time, Ihis great store of
wit and wisdom had to be digi­
tized, dehumanized , and stored
in libraries called bulletin boards.
I guess it goes along wit h the
inability to listen and write .

In any case, the basic pleasures
of amateur radio-hearing a voice

....uht;W;;u:y of l .tOn'
El,,,·lronk:. Ct/fpor.lliu
C>1<)H9. t":~lh Companr

~ ow receive or
I.IrI;Ileave messages
with other loc al hams
using the 16K Hulletin
Hoard featured o n the
smallest TNC available ­
the Heath* UK·21
Pocket Packet.

lbe DBS operates
under your call with
simple commands
like Send or Write a
message, Kill a message
and read the File
messages currently o n
the system. And the
HK-21 Pocket Packe t is
fully TNC2 compatible.

nookup is easy.
Plug in supplied cables
in.o;tantly to most

An electronic plague has de­
scended upon amateur rad io .
long-standing nets and discus­
sion groups have been pushed
out 01 existence by the agonizing,
screeching tide of packet racket .
La rge numbers of those who
might well be the majori ty in our
hobby now find it impossible to
monitor their favorite frequency
because a packet station has
plopped down on it or near it. Who
can stand that piercing sound that
has been likened to fingernails on
a blackboard?

A typical example i s found
when monitoring 144.9 MHz. This
frequency has been used for fast­
scan TV liaison lor over thirty
years . II is important lor signal re­
ports, homing-in antennas, and
guiding transmlnerrmodutator ad­
justments. An 3-9 packet signal
on 144.905, whi le not even mov­
ing the meter on adjacent chan­
nels, breaks through and can be

Packet Racket

92 73Amateur Radio • May, 1989



D x-Ing, contests, pile­
ups, traffic handling.

\Vhen you need to command
attention, you will with the
58-1000 Linear Amplifier from
Heath. And you'll do it for a cost
that no one else can match.

From our recent Dx-pcdluon
to Taiwan, operators easily
controlled pileups with the
58-1000 and nothing more than
a dipole antenna. This means
that when conditions are tough,
you know you can depend on
your SIJ·1000 to lift your signal
above the rest. Whether
you're using a dipole Of

stacked monoband beams.

Proven output power
We don't play games by

using old rating methods to
make you pay for input
power you don't get at the
antenna. What you do get is
1000 wall output ofpeak

envelope power on SSB and 850
watts on CWoEven 500 watt
output on RTlY

On the c hance that someone
might doubt our claims, at
hamfests we demonstrate that
with only 80 to 100 watts of
drive, our 58-1000 develops
more output than even the
world-famous Heath S8-220!

Designed for today, the
5B-1000 offers quiet, compact
tabletop operation at rated
output.That's only 1.7dll (or
about y~ of an Sunit ) below

the maximum legal power
limit.

"I built it myself!"
Because you build the

Heathkit SIJ·IOOO Linear
Amplifier yourself, you not only
enjoy cost savings, you have the
unique opportunity of knowing
your equipment inside and out.

A top quality amplifier, cost
savings, bragging rights, plus
industry-recognized Heathkit
manuals and technical assist­
ance from our licensed ham

consultants, should you ever
need it. An offer that's hard
to pass up.

See the SII·I000 and our
complete line of amateur
radio products in the Spring
Heathkit Catalog. Call today
for your free copy.

}-800-44.HEArn
( [·800·444·3284)

Best to stan with.
Best to stay with.

Heath Company
Benton Harbor, Michigan 49022

See us at the
Dayton lIamvention~

April 28-30.

CI Nl'I9. Hr.nh C.ompan~·

Ik :nhkil i5llTfti"lnTd
U'2dt-m.ort< ulH~lh Comp;ony_

....... bsidiary ul Zrni lh
El~-c.·uonioC....'p..ralion



Number 29 on your Feedback card

73 INTERNATIONAL

Notes from FN42
The feature item this month is

the fiMlized 73 (Best Regards)
International Universa' Permi t
Application, printed on a sepa­
rate page_It isn't really finalized.
of course-it never can be that.
but so long as Hambassadors
keep us posted on changes of re­
quirements in their countries, we
can keep it reasonably up to date.
In its present form it has now been
officially accepted by the authOri­
ties of The Republic of South
Africa (see under " Roundup. "
below).

And speaking of Hambas ·
sadors: They come and they go.
and in recent months more Ham­
bassadors have been going than
coming. How long can "73 tnter­
nationar do its job without wide
coverage of the ham world?

What IS that job? Broadly
speaking. we see it as keeping
strong and bold the S in Amateur
Service. One of the major coral­
tions of receiving a ham license
is the obligation placed upon li­
cense-holders to be o f Service
to their nations and, since radio
waves have no national bound­
aries, this really means service to
the ham world.

We of the editorial staff who all
together make up the fictional eat­
tor of this column, Chauncey
Charles Cuthbraith (the all-CCC­
ing CCC), view our job to be of
Service to you. Like working for a
universal permit application form.
For you. But this. and by far most
of the information brought you
here each month, would never eo­
pearon these pages without Ham­
tesseaors.

We hope the change in policy
had nothing to do with the drop-off

edited by G.G.G.

(cash payments of $40 for each of
four long reports a year have been
replaced with a first-class airmail
subscription to the magazine for
three brief reports each year).
There was no way we could ex­
pand our world coverage from the
initial 38 countries to the current
more than 75 and continue under
the old policy. Work out for your­
self the increased cost to us of up
to 225 reports per year, many of
which, with a maximum of four
pages to use, we would have had
to cut in length or not used at all!

And the 75-country coverage is
being reduced to only theory right
now. /I has been too long since we
have heard from some countries,
and it hurts a little that this in­
cludes some with Hambassadors
whose subscriptions continue and
will continue through '989 . . . 1f
you have to resign. OK. we know
how situations can change for
anyone. But please let us know so
we can recru it your replacement.
Remember: Hambassadors are
providing Service to each other
and the world. and " 73 Interna­
tional"provides the space for you.

(We hope all subscription prob­
lems were solved by late last
year-we fired the company that
had hashed up addresses badly.
As an example: one overseas ad­
dress had been computer-man­
gled into a name, a street ad­
dress. and a nation. We 00 think
our Hambassadors are notable,
but an address without mention­
ing the name ofa city is asking too
much of a postal system!)

Hambassador or not. let us
know of changes needed for the
universal permit application form
to ma ke if acceptable in your
country, Hambassadors, please

submit the form printed in this is­
sue for an official approval byyour
country's authOrities.

The kind ofwording used by the
government of South Africa (see
box) shOuld be satisfactory.

And now the calendar for May:
On the 1st it is May Day (Fete du
travail, Tag der Arbeit, etc.) for
China, France, Germany, and the
USSR (National Labor Day is on
the 22nd for Jamaica); 2-King's
Birthday. Lesotho; 3- Cons'itu­
tion Day, Japan (17th for Norway);
5-Bataan Day. Philippines; 7­
National Day, Chad (Cameroon
on the 20th, Tanzania on the
26th); 8-Victory Day, France;
Queen 's Binhday, Australia; 9­
Liberation Day, CzechOSlovakia:
In d ependence Day , Israel
(Paraguay on the t-un.Jordan on
the 25th); ' 4- Mother's Day (Mut­
tensq. Dia de tas Madre, Fete des
M e r e s ) US A, Germany,
Guatemala (on the 28th for the
Central African RepUblic); Unifi­
cation Day, Liberia: Joan of Arc
Day, France; 15-Victoria Day,
Canada ; 16-Discovery Day,
Cayman Islands; 18-PrayerDay,
Denmark; 2O-Navy Day. Chile;
22-Na tional Heroes Day, Sri
Lanka; Spring Ba nk Holiday ,
Great Britain; 24-Bermuda Day,
Bermuda; 25-Revolution Day.
Argentina: 29-Memorial Day,
USA: 3' - Nationa l Holiday.
South Africa_

Roundup

Australi a . K.D . (Ken) Gou
VK3AJU writes: " My delay in an­
swering (your le tte r asking if I had
notified the WIA 01 my volun teer­
ing to be the Austral ian Hambas­
sador] was due to my vacat ion on
Enth Island , an unpopulated spot
in Bass Strait. 147 ~ 20 E, 39~ 30
S, where the fishing is great and
the abalone and lobsters are free.
(However, the OX is not so great.)
The VK news should start to buzz
around a lot laster . . . the WIA of-

lice holds files of 73 which I have
already consulted . So before long
you may expect some dispa tches
from me . . . " (We look forward to
them-and a picture of you,
please. (Any Hambassador who
has no t yet sen t us a picture:
please sendl-CCC)

Korea. Byong-Joo Cho Hl 5API
HL88AP sends Christmas and
New Year's greet ings:

<H .j ~ 1 1 f 'H-

"' oIl'~ ll " 'J >11;l \t-l4.

He promises reports in 1989 when
construction of "ou r new home
and offices" is finished and he
has " set up a new antenna tower
and beam." He also sends his and
the KARL Olympic s stations '
(H l88AP and 6K88BYC) osi,
cards.

Netherl and s. Rad io Nether­
lands p rogram informa tion is
available electronically . Dial your
international access code. then
(31) 35 45395 for the IBM host
computer, which will work at 3001
120012400 baud . It uses the stan­
dard 8-N-1 (eight data bits, no
parity, one stop bit) lormat and
both CCITI and BEll tones. Al­
ternative methods: In the USA:
ANAR C (Associatio n 01 North
American Radio Clubs) bulletin
board in Peoria Il , (309) 688­
0604 . or the Pinelands board
(Tom Sundstrom) in Vincentown
NJ , (609) 859-1910; both use
BEll tones and the same lormat
and baud rates as above. If you
run a BB and want an eleclronic
leed of Radio Netherlands news,
get in touch .

RepUblic of South Africa. Our
Hambassador Peter Strauss
ZS6ET sends us the first official
approval 01 the 73 International
Universal Permit Application . A
photocopy 01the body 01the letter
from the Te lekom m unik as ie
Aldeling (Telecommunications Di­
vision) 01 the Poskantoor (Post Of­
lice)-see boll-makes it off icial

oP: ,-_ .•_
8yool/ -)<><> Cho

P, O. Box 4.

H., u ndu. Pu... " .

61 2 ·600 . 1Io> , ~• .

HL88AP
H.h S...ul OI,,,,p,n C......I. C>mrn~"""rI~

PUSAN , II a Ii: EA .

._---- -
Conll ",,,n~_~~.TO Rad IO

Mont h D.. Yur UTC /IIS T M~ Yo ... ~ST Mod~

S~p l

""0"
R I(;:T" o T S - :J3 0 S 100 _ ti l . AM~nu ; Mul" \:land 0, Ie An.~

HLIflAP " lh~ commemOll t, n K 'he 21t h s"ou l Ol1mplc G.mci . HLS Af'
;. op . ..lo , of HL88AP du r in g S~pl l. 10 O, t ". 1'I/lII ,
SC'Vej und~, the valunt ...., of rad io commun ica t ion. fo r Sw ul Olymp ic_
R"gall a ( Pu.. n Y.c ht ; n~ R~~. lt. ) .. c hI e f vo lun•• e • .
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many other ham radio friends I try
to do everything I can in the trans­
mission of the information by ham
radio canals [Channels] . A group
of three from Omsk , including
chief - UA9MA, G. Kolmakov, is in
Stepanovan now and keeping in
olficial touch. I have many QSOs
with speci al stations from Arme­
nia.

IThe missing p ictures were of
UA9MI and his station, and a 2 kW
linear amplifier of his own design.
Maybe he ca n send rep lace­
ments? About the third photo, he
wrote that a maintenance check
was being performed here, before
the 1987 WW Contest, in - 25 C
temperature, 40 meters off the
ground, with the wind 15 M/S!­
CCCB!

EIKlrica l
... . .."," m Po• ., . . . . , . . ,~ W.".F,_.R_. ... ""'~ll .
_..... . . . . . . . . .. ..01<.... ,... Po<tMIO_ ,-..-

CALL 6'19 579-89'16FOR DEALER
LOCATION

, I I
• • ••

• • •• • - ••

I LeaL I I I I
~--1J6-' U LIHZ 21l).250 MHZ

•

/21'QJ!tP"-'
"Quali ty through TeChnology"

UA9MI's ful/size 7-e1 yagi.

after Wayne 's editorial." We'd
say that in this case being second
is as good as being firs tl--CCC )

Hello! I 'm greeting readers of
"73" journal! I 'm teacher by pro­
fession and have not much free
time, but devote good deal of it 10
ham radio. It is many-sided and
therefore has many admi rers [ev­
erywhere ) and in Om sk , too .
Equipment and antenna design­
ing is my hobby, only hOme-made
is my principle! Working on the
bands I prefer zero degree az­
imuth beam direction because I
find American hams great gentle­
men in operating and I like to work
with them .

As I write these lines, our coun­
try has a disaster-the earth­
quake in Northern Armenia. Like

THE SMILEY ANTENNA CO.
THE HAND TUNED PERFORMANCE SYSTEM

FEATURING PORTABLE RA DIO SIMULAn ON TUNING

SMILEY ANTENNA co., INC. ece u. C~ E STA j'EIGIHS IlO.lD EL CAJON, CA 82021

C11lCt.£ 214 Ofrl READER SERVICE CARD

ZC4 stations on the island but I
have no information on their activ­
ities.

On the VHF side, CARS has de­
cided to use the private line sys­
tem on all the Cyprus repeaters to
counteract the QRM from the vari­
ous nonlicensed operators from
Lebanon.

On the social side, a Christmas
Dinner Dance was held in Nicosia
and amateurs from all over the is­
land gathered there w ith their
famil ies and had a terrific time!

Cyprus is a holiday island, and
we do get our fair share of ham
visitors. I had in my shack ROOi
DJ0MAF and Tony G7ATA, and
Michel GJ6WDK and Bjorn
SM 7ED we re here. Last sum­
mer I again had my friend Jim
GM4HKW and his XYL Hilda. Oth­
er 584 hams had also foreign ham
visitors in most parts of the island .
Little Cyprus seems to be doing
her besl to promote the amateur
radio aims and objectives . Hi!
[OK, Hambassador Aris, can you
get the new universal permit
application form officially ap­
proved?/-CCC)

USSR

From Mike F. Shakirov UA9MI
PO Box 2056
Omsk 644 119, USSR
via Ken Carpenter KC4UG
PO Box 586
Vernon, AL 35592

[KC4UG writes that the envet­
ope from UA9MI arrived open and
two o f the th ree pictures were
miSSing. He also wrote, " I find the
73 lntemational column veryin ter­
esUng and always read this just

(;( HUlitt
..

I '6S I MAS Tf R

as of December 20, 1988 for use
by any ham planning a visit to
South Africa .

Sweden. 1988 marked the 50th
annive rsary for Radio Sweden
and the 40th for Sweden Calling
DXers which published its 2000Ih
issue. On December 5th the new
language, Estonian, was added .
(From Bulletin #2023, 12127/88 .)

CYPRUS

Aris Kaponides 5B4.JE
POBox 1723
Limassol
Cyprus

News From Cyprus. HF rad io
amateur activity in Cyprus seems
to be stabilized. About a dozen
amateurs come regu larly on the
air on the HF bands, mostly on
prone . Two or three are regulars
on CW, with Loris 5B4FN lead ing
the group. Very timidly, the first
packeteers on HF have made
known their presence in this new
and excit ing mode. OM Coslis
5B4TX is pioneering , and 5B4FN,
A ki s 5B40A, and Geo rge
5B4MDD, in the Nicosia area, are
start ing to be act ive. Nicos 5B4CV
in the umesscr area is warming
up his soldering iron to ncmeerew
the necessary packet TNC and in­
terlace .

From the ZC4-side, I can copy
only the Akrotiri and Epikopi base
area s, and as far as I know from
the old ZC4s, Alan ZC4AB is spe­
cially active on 10 meters . Bill
ZC4WK will be a new statio n
heard from this year, the club ste­
tion, ZC4EPI will be react ivated ,
and there are another five or six



SAMPLE FORM to submit when requesting the authorities for
official approval for Its use by any visiting amateur wishing to
operate in yourcountry .

The 73 International
Universal Permit Application

The following-named radio amateur respectfully requests the permission of the government of to operate amateur radio equipment
in the country. II permission is granted, I, the undersigned . agree to operate in accordance with the rules, regulations andcondirJons esfablished
by the permit-Issuing government, by the terms and conditions of the bilateral agreement (If any) between the permit·issulng countf)' and
my countf)', rules of the (ITU) Geneva Radio Regulations governing radio operations, and the rules and regulations of my countf)'.
Furthermore, I certify that the following information is true and accurate.

Full signature: _ nate: _

PERSONAllNFORMATlON

Naturalized? _

2. Given Name(s) _

by Birth? _

6. Place/Date of Birth _

4. Citizen? _

't , Family Name(s) _

3. Country of Residence _

5. Nationality _

7. Home Address _

8. Personal description (If not Included on passport or other official 10 attached here-Color hair, eyes;welght, height): _

9. Attach photocopies of passport pages showing name, number, other selected data. (If passport not required for entry, attach
photocopies of Birth Certificate and official 10 showing picture-such as Driver's license.)

10. Occupation (profession) (place 01 employment) _

AMATEUR RADIO INFORMAION

11.Callsign _ 12. Operation license number (if anyl and class _

13. Expiration date (il none given attach notorized certilicate that license is valid) _

14. Attach photocopy 01 license (II Morse speed not shown, ind icate here) _

INFORMATION ABOUT PLANNED VISIT

16. Departure/permit end date _15. Arrival /permit to be effective date _

17. Address(es) In permit COuntry _

18. Location(sl of operation(s) _

19. Description 01 equipment (brands, models , XMTR, RCVR, XCVR, power amps, antenna(s), power, bands, and types 01 emlsslon(s)

20. Point and manner 0' entry of operator and equ ipment into Country _

SPECIAL INFORMATION FOR THIS PERMIT·ISSUING COUNTRY (il any)

12/20/88 . As of this date this lorm has the official approval 01
South Africa and the probable unofficial approval (eartier
versions were OKed) of PY1APS, OK3CMZ, SYlIW, 4X1MK,
12MQP, JARL, XE1 MKT, ZL2YR, CT4UE, SM,COP, and BY2A1
2B, lor their countries. As official approvals come In they will
be added here; as approvals come In asking that additional
information be supplied, the back 01the form will be used to
list the added Inlo needed, by country needing it.
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The NEW Generation of T.T.& T. Hand Held Transceivers
From Alinco Are Just Around the Corner!
Introducing The DJ-1 DOT 2 Meter Hand Held Transceiver
• Tiny = 1-3/16" 0 x 2-3/8" W x 6-5/8" H

• Tough = 6.5 Watts (With Optional EBP-8NAZ Nicd Battery Pack)

• Terrific = Features and Benefits

• LCD with Switchable Backlight ing

. 10 Memories

• BNC Antenna Connection

- 16 Button DTMF Pad

• Easily Accessib le Dip Switches For Encod ing
Sub Audible Tones

• Battery Save Draws 15mA For Extended
Battery life

• .20uV Sensitivity

. 144.00 MHz to 147.995 MHz

• CAP and MARS Modifiable - Simplex on ly

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

• Stores Standard Repeater Offsets In Memory

• Full Range of Accessories

. 220 MHz and 440 MHz To Follow Shortly

(Optional EBP-2NAZ Ni-Cd battery )

r-- - - - - - - - - - - - - Allneo's products are canted by these fine dealers ....,
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"We have the technology available to
get rid of 99 % of the QRM"

..
Continued from page 6

helped build internatoonal fliendsh 'ps?
Have you helped us gel more newcgm.
erst Or wit. the only sign that you ever
eosteo be a list ing in old OST$ in the
Brasspounder or OX Honor ROlls?
What an ego-starved waste 01 a hobby
which has such an enormous potential.
Oh, I en joy work ing OX, but I haven"
the vaguest idea 01 how many coun­
tr ies I've worked I stopped counting at
300 years ago, lind even then I never
submitted cards for "credit,"

Some hams go inlObusiness mak ing
ham products. Yes. I suppose they
have daydreams o f making big money_
A lew have. though not otten on ham
products. The ham bI.lsiness never dod
much lor anyone by Itself-I! was the
growth into the more commercial mar­
kets which brought on real success.

Art Collins W0CXX did well when his
ham SSB gear was accepted by the
military . Yes, he used amateur radio as
h is en try into this market , WIth the
help 01 Don Merten W2UOL. t'd sure
tike to see the inside stOfy pybloshed­
lascinating, if rather seamy in places,
But that [ust makes the stOfy more
interesting,

Ham History

There's a lot 01 ham history which
needs to be written before all you old­
timers who were there die 011. 11'11 never
be published in OST, but I'd go for it ,

When will someone write a biog ra­
phy 01 Mor! Kahn W2KR? His success
with Tempco, whil;:h he sold toone Ele­
vator lor a lew mliloOn dollars-then his
eevee bulklozing his way into the job
01 Hudson Div is ion d irector , Irom
whiCh spot he got rid 01 Bud Budlong
Wl BUD, the League's long time alco­
holic and arrogant general manager.
He also organized the buil ding 01 the
new HQ build ing. On the downside, he
was deeply involved with the terrible
Ha llicrafters scandal at the New York
World 's Fair and. even worse , was the
main engineer 01 the devastating In­
cenuve licenSIng disaster.

There must be someone left from
that meeting on Mort's yacht on Long
Island, in Dec:ember 1962, where Tom
MeAnn K2CM came up WIth the plan
l or Incentive Liceflsing- a plan to re­
turn amateur radio to its pre-WWII Ii­
eense system and Irequency aucce­
tlcns. A plan wh ich has directly ca used
America to lose over two mill ion scien­
tists, engineers, and technicians so
ta t -e-and contributed substantially to
the loss 01 all our consumer etectroruc
industries,

Oddly enough, you dorn have 10 be
a genius to leave your footpl"lI'It in h'SI~

ry . You do want to remember that ge­
nius is 90% perspiration and only 10%
inspiratioo, soeven the most brilliant 01
ideas are unlikely to get anywhere un­
less you get behind them and push
hard.

Just loo k at the state of the art in
amateur radio today. Here we are still
lighting ORM on our HF bands. ThaI's
crazy. We have the tm:hnology avail­
able to gel rid 0199% 01 the CRM-all it
lakes are some pioneers to make it
happen.

Sure , we have the beginnings of
packet race . But it' s stlillar too stow
and problem-prone. II needs the help
01 more pIOneers. We want to get pack­
et so it's last and error-free We have
fhe technology available to speed
packet up to 500 pages per second.
Yep, two milliseconds for one full page
of informalion! By using a digit izer , we
could input text and graphics from
bookS and magazines . so we wouldn' t
even have to sit and type everylh ing .

How about It? Will your final mention
in Silent Keys be the only way we 'g
remember you? Or will you l ind some
way to improve amateur radIO for us
all-lor future generatIOnS, If there are
any? What. if anything , are you doing
to make sure there is a next genera·
tion?

Are you working with your club to get
us more Novices? Or are you doing
your best to keep the darned kids outof
your old-man'sclub? Are you spending
your lile pursuing certificates? Why? Is
the Honor Rol l your main goal in lile?
Why? Are these things really the best
you can do for the work! as a person
and as a ham? They am't much.

If you can help make our ham histOfy
more complete by tel ling 1.1$ aboul the
heroes and villains you 've known. how
about wnl lng an article betoee you , too.
are gone? Perhaps. il we had more 01 a
sense 01 h lstOfy. we'd have more ham
heroes. How much do you realty know
about Hiram Percy Maxim , the chap
who lounded the AR RL1 Have you
read his boo ks? Pity, il not,

The sunspots are coming- we've
got Novices on 10 meters-and we 've
a world 01 new tm:hnologies just wait­
ing for us to get to them. You do it- you
wri1e about il-and I'll pybl ish .

Gay Hams

At the end 01 my talk at Dayton this
year a chap came up 10 explain that be
didn' t think anyone would ever con­
vince him that we should get rid 01 the
Morse code as a requ irement lor a ham
license, but atter my talk he was con­
verted. I think "converted" is the righ t
term- since it's much more a religious
matter than one involVing intelligent
thoughl . Perhaps I should rebill myself
as Reverend Green.~ a Doctor 01 Di­
vil'llty in IWO religions, I certainly have
the bonalides. Heck, those DDs cost
me $20 each around twenty years
ago-one 01 my well-tl idden assets.
Hallelujah! Say Amen, brother!

Right alter the genullect ions 01 the
newly converted Code-Satan con tin­
gent , I faced a more formidable group:
militan t gays. Oh , boy! The leader,
work ing h is way up to a petulant
seethe, was outraged that 73 had re­
fused a classilied ad Irom his ham ra­
dio gaylllitsbian group. wh ich was look·
ing lor members. First I'd heard 01 it.

I told 'em to try again and I'd see
whal I could do. I explaIned that my
management style was not to diclate,
but to adVise. Well, I adVised and Ihe
73 staffers ignored-datming the reed­
ers would be angry. They're probably
right.

Since even the psychiatrists have a
lot yet to learn about homosexuality,
there's no way most of us are going to
put something as charged as th is into
any reasonable perspect ive. Gays
have. to some extent, come out 01 the
closet. but their wfllc;orne nasn't been
warm.

One 01 my problems in gettIng along
WIth people has always been my re­
lusal to go along with "accepted"
ideas unless they made sense to me.
That's WOrked in my favor in some
ways-l ik e sm oking . Most or my
teenage friends took up smoking.
Hmm, so I tried it and said ugh. thereby
saving mysel l an incredible amount 01
money on cigarettes over the last 50
years-plus accumulating lewer seri­
ous health probtems. Many 01 the
smol<ers who 5efVed wllh me on the
DflJm during WWU are already long

gone-and most 01 'em were younger
than me.

Mylather. whocamelrom about sev­
en generations 01 New Hampshire peo­
ple, was typical 01 his generation 01
WASPs-anti-black , Jew, Cathol ic ,
and soon. When I started my lirst busi­
ness with a sales office in my bedroom
at home I hired an assistant. A few days
later my father took me aside-my as·
ststant. he was J-e-w·i,s-h. wasn 't he?
Hmm, guess so, it never crossed my
mind one wayer the other,

When I was working as a profession­
al psychologist one of my patients was
a homosexual. He had some problems
WIth whil;:hhe needed help, but his sex ­
uality wasn·' one 01 them. Never Say
Die, I tried to see what I could do lor
him . I wish he'd been more interested
in find ing out where and when it start­
ed , bu t we did go back to his bei ng
aware of his sexual teel ings for boys
when he was three years old, so the
psychiatrists are dealing with tar more
than a behavior problem.

As a straight, the whole concept is
repugnant, but that hasn" seemed to
interfere with my accepting gays as
friends. Indeed, I have never found my­
self considering lhat when hiring, or in
any decisions on friends. I have some
good close toenoe who I know are gay,
though the subject has never come up
between us.

So my inclination was to run the ad , It
isn' t as il a gayllesbian ham group is
going to convert someone to the gay
lile, so what's the beef? BUI, I recog­
niZe that though in many ways t'm an
arch conservative, my liberalism in
people could set many older hams oft

into lIights 01 lury. With the average
ham age up around mine , I recogn ize
lhat in this respect I'm marching 10 a
diNerent drum ,

Heck, I hope it won't bug you , but
even though I live in New Hampshire,
where blacks are almost as rare as wild
tigers, I have a good friend who is
btack. Now that may not sound like
much, but when you consider that 99%
01 my Iile is spent work ing, I don't have
much time to make and keep Iriends.

One thing amuses me , speaking 01
worlI . I run into people who are SUller·
ing burnout . Give me a break! I've
worlIed a schedule lew of you could
keep up with almost all my life and I'm
still not quite burnt oul . I 've 9'01more
plans for new projects tha n anyone
else I know-with modest goals 01get­
ting us to over two million US hams,
modernizing the American educational
system, cutting college costs to virtual­
ly zero, ending wellare . and so on,

Yes , I agree my plans are oulra·
geous, but by golly I'm making pro­
gress with 'em. Isn't if better lor me 10
have these goals instead 01 the more
normal ones for people my age, sud1
as gett ing my golf handicap down live
points?

So what do you think about our run­
ning a class ified ad lor a ham gayllesbi·
an spec ial interest group? The whole
gay situation is going to be a hot potato
'or a long time to come. We've seen
plays about the shock 01 parents find­
ing out one 01 their children is gay. And
we know about the joI<es around the
ctsce about AIDS and gays etesetving
each other. Many people don't think 01
gays as being normal-something like
being handicapped-maybe like being
blind Of deaf. but with an even greater
element 01 shame and disgrac:e .

Amateur rad iO has always been a
fr iend of the handicapped. I remember
the great help Bob Gunderson W2JI0
was with his Bra ille Tm:hnical Press lor
many years . And there was Stan
W2ET, another old· l ime blind ham .
Bob Weitbrechl W6NRM was Slone
deal. so he helped pioneer radio­
teletype.

I guess if comes down 10 how inse­
cure we leeL People who teel inlerior
make up lor it by putting others down .
It's called the redneck syndrome, not
one 0' the more endearing American
quali ties. Indeed, we Amer icans are
rather well known lor this. We 're
known as Ugly Americans in many
counlries for our surplus 01 the smug,
boorish, and arrogant. Yet here we
hams are , speaking over the reco ev­
ery day as supposed goodwill ambas­
sadors for our country.

v'no, il we don't clean up our act,
we're going 10 have an awful job gel­
ting Iwo million new ham s in to our
ranks. Ou r ovenv-ugly co ntingen t will
drive 'em away as fast as you get
'em interested in chec ki ng out the
hobby. And you know who they are.
You hear 'em on the repeaters wilh bad
language, bad-mouthing th is or ttlat .
I 've a new flash for you: It's your re­
sponsibil ity to see that hamming is fun .
Fun on the alf . Fun al dub meetings.
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" Ignorance, like
alcoholism and drug dependency,

tends to protect itself. rr

That's not the responsibility 01 an
AAAl director, or your club presi.
dent-c-it's your job.

Making Ham Radio Fun

What's the most lun you've had in
ham radIO? When are you going to sit
doWn and wrIte me a letter and lell me
whal you 've lound the most lun­
wtlat's been lhe most eKciting tor you?

I suspectlhat il we can gel newcom­
ers to work DX on 10 meters, lhey' li
have tun. Now, they can do Ihal with a
super bandbanger rig, kilowatt amplili_
er. and six~lement lull·sized beam on
a 100.loot tower. They can also have a
ball with a converted CB rig on 10 me­
t8fsand a d,poIe. Therethey'll have lhe
added eKcitemenl 01 converting the
rig-getling into the guts 01 it with a
soldering iron.

They' re nOI going to do lhis unless
you do iI f,rst and wnre art icles telling
'em how. WIth CB rigs going SO cheap
lhese days, what's stopping you? And
you don 't need a beam to work out on
10 melers-a simple Iwinlead dipole
does wonders. How long does it lake to
Ihrow a sIring up tntc a tree with a
weight on il and heist a dipole between
a tree and your house? Minules,

You say you believe in CW? Okay,
how aboul putllng your word processor
where your moulh is? First leI's see
what you can do to cook up a SImple
solid-stale CW rig_maybe one Wall ,
Then gel on the air and work some
slu'f. Now write a construction art ic le
so a few hundred others can join you,
Back betore Incentive Ucensing in the
mid-60s, I was pUblish ing small
magazmes lot VHF (Wp, Jim Kyle,
EdItor), contesllng (5-7-9), television
fATV), and one 'or ham club newslener
eenors (Marvin Lipton, Edllor). Incen.
tive Licensing not only al most oe­
stroyed the ham industry, it killed these
specialized magazines,

II we are able 10 gel some school
radio dubs going we're going to need
simple prOjects like ORP r'95 to get the
kids eKClled. I'll l Ind some ham ccmpa­
nies to make parts kits available-even
the prin ted circuil boards-so you
won't have 10 pull a stretn.

If you'll gel some OAP rigs going, I' ll
see whal we can do about setting aside
a lew kHz lor OAPers so lhey won 't get
clobbered by the len gallon heads.

Has your club started wllh hidden
transmiller hunls yet? What do YQu
need? Let's start seeing 'ox hunts on 2
mete rs. on 10 meters-hey, why no. on
220 , the band shoutdn't be lolally
dead?

Then I want to see some articles
(WIth pictures) on your club aetivllltlS. I
want artICles on how 10 build SImple
transenners lot hunts-hand-held re­
cewers. antennas, the works. Wouldn't
il be nice if in a couple of years we had
a national fox hunl ing team we could
send to Europe for the internallonal
fmals?

Gelling a ham lickel. bUyIng a rig,
and gellIng on the alf to rag-ehew
ooesn't do a young ham a Iol of goocl. It
doesn't do our hobby much good ,
ei ther . Only if we get our newcomers

exerted about the hobby so they're in­
duced 10 learn by the fun lhey're hav­
ing, wil l we be worth anything to them.

Thirty years ago when I published
lheory articles I go' good solid feed­
back from the readers. They wanted
more. Today I lind thallheory articles
are virluaUy invis ible. What's hap­
pened 10 the sense of e XCItement and
pleasure in learning? Did thaI go me
way of our ecocenceet system. turned
into bland pap?

A liWe quiz. How much do you really
know about radio? How long has it
been since you made a serious effort to
learn more? Could you get up in trent of
a club and explain how AllY works?
How about packet rad iO? I'll bel a
school rad io clUb would make mmce­
meat oul of you.

Whal do you know abo utt-anseaors,
ICs , gates? II you wanled 10 build a rig
for 10 GHz, howwould you go about it?
On wtlatlrequencleS are the 10 meter
FM8fs working? Have you Bvefwon:ed
2 meter aurora? How about OSCAA?
When are you going 10 get acwe on
OSCAR? We've had ham eereune
communications available 'or you for

years now-what's It going to take 10

get you off your duff and busy al the
workbench? We're nOI talk ing b ig
bucks here, just how much 01 a ham
you real ty are

'
II I were able to lind someone to write

a simpli fied technical series for 73,

would you even bother 10 reed it?
This is supposed to be a technical hob­
by, unfortunalely for aboul 99% of us ,
and I may be beong kInd even at that.
irs jusl an operat.ng hobby. WIth us
shoWIng l,ttle intereSI in the lechnical
side ,

If you're an engineer, why should
you bother wilh ICs? Modern rigs are
100 complicated to ux, so what' s the
use? It takes lhousands 01 dollars in
test equipment and a Master's degree
10 fix a synthesized eanscewee, righl?
Well, perhaps, eIther Ihat or a motival­
ed youngster wilh a VO M.

If I could get some articles lor you on
how to IiK your ham gear, would you
reec'em? Sigh, I was afraid not, Well. if
I can 't gel you off lhe couch and away
from your TV to tearn more technicatly,
how about gell"'9 you busy with your
local ham clUb? How about you as a
spark plug to gel your clUb into puttIng
on tudden transentter hunts on week­
ends? How about Novice classes?
Providing communications for local
events, such as sports car ra llies,
walkalhons. maralhons, helping local
TV slatoons WIth fund raIsers, putt ing
on ham demos al shopping malls and
in schools. How aboul club picnics,
flea markels. auctIons? Eat prunes and
get things moving.

Your Ham Act ivity Score

Have you ever worked:
_ SSTV?

_ An y ?
_ AMTOA?
_ High speed CW?
_ FAX?
_ 100counlnes?
_ 200 cocntnes?
_ 300 counlries?
_ 50 co untries on 75180m?
_ 50 MHz?
_ PUlling up your own repealer?
_ 22OMHZ?
_ 450 MHz?
_ 900 MHZ?
_ 1.2GHz?
_ 2.3GHz?
_ 3.3GHz?
_ 10GHz?
_ Via Packet?
_ ViaOSCAA?
_ VHF contests?
_ DX ccereset
_ Sweeceteees conlests?
_ From a rare country?
_ As a OSL manager?
_ As an otncer in your local radio club?

_ As an Elmer?
_ To put on a hidden transmitter

hunl?
_ To provide communicatoons lor a

civic event?
_ 'rc cemonstrate ham radio publicly?
_ To build a Healhkil?
_ From a mcuntaln top on VHF?
_ To provide real emerge ncy

communications?
_ At giving talks about ham radio 10

local civic groups?
_ Al talking up ham radio over local

radio or TV sl ations?
_ Aurora DX?
_ Moonbounce?
_ SO MH z DX?

_ On your club newslelter?
_ To write an article lor a ham

magazine?
_ To provide PA for your local club?
_ QAP?

_ TObuild aOAP rig?
_ With your club 'orFie ld Day?
_ All sta les in one weekend?
_ 100 countries in one weekend?
_ All cceuneots in one hour?
_ To run a service net?
_ Over 100Novices since gelling )'OUr

higher class ticke!?
_ To keep up with the technology?

You getlwo points each, so what's
you r lotal? MIne 's 84, but the n I wro te
the quiz, so il could be slightly biased.

Oh yes, gelling back 10 the gay
hams. if you W8fe in my spot, would
you overrule the wiser and more c0n­

servative heads al 73 and run the..
classilied ad? And il we open the gales

'0special groups. WIlt wenext be asked
10 run ads tor other groups looking to
organize such as Mensa ns, Irish, Pol­
ish, Lithuanians, Latvians, Estonians,
Scots. Brits, Hispanics, Blacks, Cath­
olics. Protestams. Methodists, Shiiles,
Hedon ists , Bon vivants. Ep iscopa­
lians, Congas, Commies . oemrnes.
Social is ts , Capitalist Pigs, Nazis,
Lutherans, Mormons, Sciento!ogists.
uocmee. lions , Kiwanians, Nerds,
AMers, Scetoroqrets. Ptarateusts . Nu­
mismatists, Herbologists, Philo logists,
U FOlogists. Occultists, Sa tanisls,
FeminiSlS. Ecologists, Conservalion­
ists, ex-submariners, ex-cops. ex-CtA
agents. ex-FBI agents, eK-5ecTet Ser­
vice agents. eK·Mafia, XIRS agenls,
XT-Men ...hey. Ihis could be a ma,or
sou rce 01classilied income!

I don', know il we have enough
frequencies lor every group 10 have a
net. They may have to l ime-share, And
whal do we do about conflicts where a
lesbian Nazi feminisl wants to meet
alt mree groups al the same nree on
different frequencies? Hey, don 't shoot
me messenger? I just want to get ev­
eryone sorted oul so lhey can have the
most fun,

By the way , I put no stock wnetevee
in the old saw thai Ihe lett~eaning 01
Ameriea is responsible lot the fruits
and nuts settling in California. Since a
ham l icket is the cIose-sl lhing we have
to a regiSl ration card certifying us as
nuts, we 're not in a position to throw
stones .

Psychic Communleel lons

A r8Cenl scienlllic Sludy of identical
twins separated at birth and raised
separately astounded the scienlisls,
bols tering the heredi tary behavior
school and discouraging the environ­
menIal school.

Each l ime we see the results of these
scienti fic studies we're laced with try­
ing to explain how twins who have nev­
er met each other manage to have
wives WIth the same names. second
wives wilh the same names, children
wilh lhe same names, dogs wilh the
same names, smoke the same brand
of cigaretle, and dozens o f other coin­
cidences wh ich are lar beyond the laws
01chance.

The hereditary school says ha, ii's
genetic. You see, a lanlaslic amounl of
our behavior is contrOlled by our
genes. The envi ro nmenIal school
mopes,

My own take on this is that neither
should put much stock in the results of
these studies. nl bet lhey'li find thaI
identicallwins have a higher than aver­
age ability 10 psychically communi­
care. Don't snicker and say, " There
goes Wayne agall1." You can pul me
doWn if it makes you feet superior, but if
you ever get a chance 10 talk with me
personally-or have the guts to write
and snicker in writ ing-you 'll find that I
have done my homework.

In this case we 're lalking a few dozen
books, who knows how many mag­
azine articles, many scienllfic con f8f­
ences, and so on . Perhaps you recall
Ihe early work 01 Dr. Ahine at Duke
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University . One of his scennsts was a
close friend of mine-I par1icipated in
many early experiments on psi and
have kept up with the researd1 il the
field ever since-some fifty years now.

Psychic communication is very well­
documented. Scennsts have a serious
problem with it in that no repeatable
experiments have yet been devised­
therefore they can't accept il as real.
How do you scienlifically measure
somelhing which jusl happens now
and then-seemingly al random?

Myown experience, which I've prob­
ably written about before, was several
years back. I was in lhe middle of a
most upsetting emotional experience
when the phone rang . It was my
molher. 5he said she sensed some­
th ing was terribly wrong. She sure
was right This was the only lime in
my life she ever called lIke that-a11d
her call came at !he very peak of my
anxiely--over somelhing she had no
way of knowing aboul. Coincidence?....."

So il my mother could sense my anx­
iety , how much more in ccmmuruca­
l ion, on whatever leval this is, may
identical !Wins be? The next question
is, how can we sludy this mechanism
and perhaps develop it? Wil l we some­
day be able to sit back in a chair, relax ,
and call CO with oor mind?

In the meanwhile, leI's be Skeptical
of the scientists who attach too much
importance to hered tly. I do bel ieve
tIme win show that IQ al1d many per­
sonality tra its are genelic , but that
these are modif.able 10 a great degree
by the environmenl. Having a high IQ is
very much like having a higher cepeo­
Iy compuler available than others. The
coeratcn of the system still depends
much on the programming and the
data acquired. Lousy programming wilt
screw up both the computer and the
dete. Bad data or a laCk ot data will
keep even the best computer from ba­
ing effective.

Ignorance, like alcoholism and drug
dependency, lends 10 protect itself.

The alcoholic reluses to accept the
problem. Ditto the drug addict. D,tto
the ignorant. Yel none of these condi­
tiOns are curable until lhe p8fSOfl is
able to admit to himself there really is a_ .

n's odd about scientists. Tl1ere', no
stigma anached to research in the hard
SCiences- and we've sean constant
proore": the Big Bang coocept. the
isolation0'the strong and weak nucle­
ar e-cee. the new short-range gravity
terce. recombined DNA, plate tectcn­
Ics, cvcntcs . e v e r sma l lar mt ­
crochips-yel we've seen dismayingly
lil tle Pfoo ress in psychology, psi phe­
nomena, understanding death, and
other such soft sciences,

Educalion mighl be called a soft ecs­
8t'lC8 . While there have been many ex­
periments in education, there is tittle in
the way of researcn. so there's no way
to develop lhescieoceof education. I'd
like 10 sea a university take on the chal­
lenge 01 improving education, They
could do this by seeking oot and inves­
tigating experimental educalional sys­
tems. Theones with promise should be
teSled further, with the results made
generally available.

The one thing lhat migh l help ecuca­
non more than anything else would
be a magazine dedica ted to the
science 01 education . This would act
as a ne t working ccmm umc a ­
l ions medium for those interested.
It would also help newcomers to
the field come up to speed on the state
of the art. Thirdly, n would provide
a marketing medium lor enlraporeneurs
10 start businesses offering educalion­
al Syslems-hardware, software, al1d
iniormahon products . tndeed , il is
almost impossible to gel a new l ield
10 grow withou l a dedicated publi·
cation.

Nova recently did a marvelous pro­
gram on the advances in Ovonics­
particularly showing the new cvcntc
solar cell system. The inve ntor,
Ovshinski, has been frUsl rated Irying
lor years 10 get his inventions accept-

ed. Obviously no one has explained to
him the crilical importance 01 publish­
ing. "there _e a dedicated publica­
l ion for this new field of amorphous
crystals, I believe it would quickly take
off al1d soon be eccectec.

If I'm taking your mind off more im­
portantlhings like Monday Night Foot­
bail or holding you from gening out
there !of gotl , apologies-I just thoughl
you mig ht be in ter es ted-or need
something 10 grouse about on the air.

Well, what do you think?

Good Work,

A lener l rom a ham in Florida who's
ret ired and Irying 10 live on Social se­
curity, has serious medical problems
and an equally sick wife, said he didn't
have enough money to subscribe to
73. Worse. hisrig broI<e and he doestt 't
have enough money to fill. it , so he was
hoping maybe 1 could lind a ham 10
ecoate a rig 10 him so he could gel back
on the a.r.

Judging from the average age at the
ham populal ion al1d the relatively low
income ol lhe average ham belore re­
tirement, there must be thousands 01

hams who are in simi lar desperate
straits . I Ihink something should be
done to help these ctd-trrrers gel back
on the air , don 't you?

One of the worsrasoects of old age is
the loss 01 Iriends- the toneliness.
Many kids don't want to be bothered
with their old parents, so it·s often a
terribty lonely lile. Many old people can
no longer see"I enough to drive, so
they're isolated. Ham radio is a w0n­

derful way lor lhese old-timers to keep
in touetI-to have fr iends.

We had 0r'I8 such chap who $p8fl1 his
cleclining years on the Derry (NH) .85
repeater. He was on there ten to twelve
hours a day since he didn' t have any­
thing else to do. He had enormous
medical prob lems which he sha red
with us 8Sers. t think weall enioyed this
lonely tittle cantankerous old man,

There 's a need, I think, lor a retired
ham or even a ham clUb 10 lorm e

nonprofit Old-Timer Ham Assistance
League with the purpose 01 finding
old ham gear, making sure it' s re­
paired and WOfking. and 9O";ng it to
unexpired hams wh<l need it. Lord
Knows we need the ac1ivity on our
bares

Tens of thousands of us have old

ham gear lying around unused.So why
001put il iOsome really good use? And,
if we can get a fIOnprolil Ol'ganization
going. we'd even be able to get a tax
credit lor OUf donationl ThaI might
even do better IOf us than foisting it off
on someone at a aea markel, swap
meet, or ham auction.

I'll be surprised illtlere aren 't some
group$ already doing this. but doing it
without a lot of fanfare. Even so. _
could use lTI()fe-pel'haps groups in
our maio' retirement areas where they
could 00( only help Ins old hams gel

the gear they need to get on the air , but
would be able to help them repair it
when they mistune a final and blow the
lubes. We'd want groups in seceem
California, Arizona, Texas, and Rori­
da, at a minimum.

Wouldn 't il be wonderful if we could
use this reservoi r of ham experie nce to
help hold some of our endangered
bands? The lack of activity on SO, 220,
1200, 2300, and 3300 MHz could easily
lose them !of us in the near future.
Have you any ideas on how we could
gel equipment buin fOl' these bands
and into lhe hands of retired hams who
have little else to !XI?

Bm Hoisington K1CLL, when he was
in his 70s, <:Iesogned many eX1remety
srmple and inexpensiv&-lo-make rigs
!of eeee bands. If you have some old
esues of 73 you can look 'em up . He
showed how to maka Q9ar for the rrn­
crowave bands on the kilchen table us­
ing very low cost parts.

50 what do you think? Can your ham
club look around for some irnpecu­
moue old-timers or otherwise handi­
capped hams 10 help get on the air?
They need rigs, anlennas, and encour­
agemoot. 1IJ
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USO Satellites continued from page 64

nel sharing and message forwarding will be
tested. The satellite subband on 2 meters i s
already getting crowded , and the six new
OSCARS will add to this congestion.

Using the UoSAT-D PeE, we will try to
find efficient ways to use a sing le 2 meter
uplink channel, rather than usi ng several
up links l i k e Fuji -OSCAR - 12 and th e
Microsats. More information on the pro­
posed experiments can be found in " The
UoSAT-D Packet Communications Experi­
ment: ' by J.W. Ward , in the Proceedings
of the ARRL 7th Amateur Radio Computer
Networking Conference , O ct. I , 1988 ,
Columbia, MD. •

A satellite requi ring a new modem and
special protocol software might not sound
like a good deal to the cost-conscious ama­
teur, but UoSAT-D has its advantages in the
RF area .

A multi -power transmitter will provide
selectable downlinksof 1,2,5, and 10 Watts.
The medium- and high-power downlinks will
reach stat ions wit h simple, non-steered
antennas: crossed dipoles or even venical
whips. The uplink requirements will also
be simple: 10 or 20 Watts into an omnidirec­
tional antenna will allow messages to be
stored on UoSAT -D. Of course , stations
tracking OSCAR antennas will have better
links, but at 9600 bits/ second , it takes

less than a minute to transmit a message as
long as thi s article! Amateur radio stations
with simple RF systems and advanced packet
radio equipment are becoming more com­
mon, and their operators will be attracted to
the PeE.

Exper iments on Uo..~AT-D and UoSAT-E

The PeE will interest packet rad io enthusi­
asts, but what do we have in mind for the
experimenters and educato rs who have
grown to expect scienti fic and engineering
data from UoSATs? UoSAT-D will be devot­
ed primarily to the PeE, but it will also carry
aCosmic Panicle and Total Dose Experiment
(CP/T DE) designed to measure the effects of
radiat ion on semiconductor dev ices.

The CPITDE will , for the first time,
provide us with calibrated measurements of
the total radiation dose received by an OS­
CA R satellite in polar orbit. UoSAT-E will
be dedicated to experiments . A parallel-pro­
cessing array built f rom 3 transputer micro­
computerswill provide data compression and
image enhancement for a newly-designed
CCD camera. The on-board computer will
monitor the effic iency of experimental solar
cells made from several new materials, and
protected by different cover glasses. Low­
cost sun sensors and Eanh-horizon sensors
designed by researchers at the U niversity of

Surrey will be used in a simple, high-preci ­
sion attitude control system. Of course, data
from these experiments will be avai lable on
the UHF downlinks.

The launch of the Ariane 4 rocket carry ing
SPOT-2 , UoSAT-D, UoSAT-E and M i­
crosats-A through -D is scheduled for later
thissummer. For up- to-date newsofdevelop­
ments at UoSAT (and throughout the AM ­
SAT community) , mon itor the plain-text bul­
l eti ns on UoSA T -2 . If you are n't yet
equipped to copy the satellite, AM SAT infor­
mation nets, newsletters, and packet radio
BBSs are all good sources of information.

I hope that this art icle has encou raged
you to try your hand at satellite experimen­
tation in the Amateur Satellite Service . If
you want to see firsthand what is happening
at UoSAT, and hear presentations from in­
ternational AMSAT bu ilders and opera­
tors, come to the 4th annual AMSAT-UK
Satellite Colloquium, wh ich will be held July
2S- 3Oth at the U niversity of Surrey . I f you're
an adventurousengineering student, consider
a course in Satelli tes and Telecommunica­
tions at UOS. The learn building UoSAT-D
and -E in Eng land includes Zeno Wahl
VE3LMX, Jeff Ward K8KA, and M ichael
Mcennan PA3BHF, who were attracted to
Surrey by the lure of building OSCARswhile
learning! DJ

Ampire 146-0S continued from page 67

Figure 1,' The Ampire 146-08 preamplifier shows good rejection
ofout-of-band signals.

135.8 139.8 14 3. 8 147.8 15 1.8 1$ 5.8
13 7.8 141.8 14 $.8 1498 153.8

FREOUENCY (MHz)

Conclusion

We tested and analyzed the Am­
pire 146-05 preamplifier against
the manufacturer's specificat ions. It
is our conclusion that it presents a
good value for the money in applica­
tions where a quality product is re­
quired. 1iB

evidence of intermodulation distortion caused
by the diodes.

Standard microstrip techniques on G-10
fiberglass material , using tuned quarter-wave
miniature coaxial transmission lines, imple­
ment the entire circuit. This optimizes the
noise figure, saves circuit board space, re­
duces electrical loss, and improves overall
stability. Throughout the unit there are chip
capacitors for decoupling.

The DC sensory circuitry is typical of this
type of unit. The 146-05 is different because it
uses commercial grade metal transistors in­

stead of the more commonly found
plast ic equivalents . Unlike other
units, the Ampire 146-05 features on­
board DC regulation. Power require­
ments are 13 to 20 votts at 105 mil­
liamps. Mechan ically, the unit shows
a cl ean layout . The PC board is
sprayed with a low dielectric clear
compound which protects it against
humidity. The unit is housed in a
sealed iridited aluminum box ready
for mast installa tion. In addilion, tne
preamplifier comes equipped with
good quality N-type connectors for re­
liability.

signals, and the net effect is to improve the
third-order intercept point of the following re­
ceiver stages. The gain of the ampl ifier im­
proves on wanted , in-band signals which are
funher applied to the receiver.

The tests described above indicate a rela­
tively good trade-off between the noise figure
and the fntermodutation performance of the
146-05 product. On-board silicon diodes help
to protect the preamplifier's input. (Another
choice would have been to use an internally
protected GaAsFET which would also use
diodes.) During the tests we didn't note any
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factory claims that the unit will operate over a
temperature range of -30to + l 30 degrees F.
Our temperature chamber test indicated oper­
ation to - 45 degrees F, with an improved
noise figure of 0 .65 dB at this temperature!

l astly, we did a two-tone, third order inter­
cept point measurement test. This parameter
shows Ihe abi lity of a device to stay linear and
not act as a mixer generating undesirable sig­
nals when two strong, in-band signal s are ap­
plied simultaneously to its input. We plotted
the intercept point at +26 dBm, with the tones
spaced at 100kHz. The - 1 dB compression
point occurred at + 3 dBm.

Des ign and Execution

A quick analysis of the Ampire 146­
OS showed a dual gale GaAsFET
transistor amplifier, biased in Class A
design for best noise figure and lin­
earity performance . A high quality
passive postselector filter is an inte­
gral pan of the unit, and follows the
GaAsFET amplifier . This arra nge­
ment maintains the best possible
noise figure in the amplifier. (Note: A
passive preselection fi lter's loss,
placed in front of the amplifier, would
add directly in dB to the receiver
noise figure.) The idea is to have par­
ticularly good dynamic range, while
mainta ining the lowest noise figure,
in order to handle undesirable signals
before they can cause odd-order in­
termoc utatlcn products to fall with in
the receiver passband . The filter re­
duces the out-of-band undesirable
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Jim Gray WIXU
POBox 1079
Payson AZ85541

An Overview of May
Generally. May will be a quiet

month with very few really poor
days for propagation on the HF
bands. Yo u can ex pect some
good 2 and 6 meter openings this
month as well.

May 12 . 13. and 14 will be
generally poor . as will the period
between May 23 to May 27, and
possibly until the 28th or 29th. The
rest of the month will be Fair to
Good, with propagation on the HF
bands generall y available on a
worldwide basis from dawn unti l
alter dark, depending on the band
you choose.

ox Opportunities

Ten and 15 meters will be jump-

by Jim Gray WI XU

ing with ox opportunit ies, and
12 meters as well . although 12
has not been as highly populated
as the other two. The new 17
meter band will be excellent
from early morn ing until well
alter dark. with both transconti­
nental USA propagation and
tran socean ic propagation . Just
pick your time and where you'd
like to be heard.

As always, 20 meters will be the
good old bread-and-butter band
for nxers. with 17 meters becom­
ing a ctose second. even though it
has much less eveuecre band­
width.

In case you don't kn ow or
can 't remember , here are the
WARC band s : 12 meters­
24 .890-24 .930 MHz ; CW­
24.930-24.990 SSB; 17 meters
-18.068-18.110 MHz; CW­
18.110-18.168 MHz SSB; 30

meters-10.100-10.150 MHz
CW (no SSB). I have not gone
into other modes or power limita­
tions here (and Ihese vary from
band to band). The WARC bands
are getting a workou t, and I think
you' lIfind them all useful and fun .
But don't neglect the old stand­
bys!

Stay Infonned

The WWV forecasts and cur-

rent so la r-te rres tri a l ind ices
are. as always, ava ilable at 18
minutes past each hour on
10 MHz and 15 MHz and 5
MHz (AM). You will hear current
solar flux va lues (the h igher,
the better); A index values (the
lower. the better); and trends from
the past 24 hours through the
presen t, 10 the next 24 hours.
Good hunting. and enjoy iI while
iI's hOt! DJ
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Contm.Yow Local Ham Qeilfer Todav!!!
To order erect ca ll (508) 475·783101' write

for our inlonnational brochure on our other fine products
~ ..........Ktt.o~......_ENo... ""'-eo..I.~

.... produc:lII ~_ with. 30 OIly w r.,
-NOTiCE-

We are the NEW manufacturers of the original
JAMES MILLEN"" Products

508 975-2711 9am-5 ",me,:E"S"T-,M"-:::F".""."::-::::,,,,,::::,:

73 Amateur RadiO • May, 1989 103

A ~~AB~';M\~~T~~~~"A
(508) Weox4215 BV.And~Wt r.MA-0 181 0 (508)

474-8949 BIG 475-7831
24 Hour FAX THE SIGNAL 9-5 EST M-F

Amateur Antenna Kit

40/80 Meter Antenna Kit
For"Perfect Dipole" SWR

Quick Insla llalion-Illo l hing Else to Buy
• I -~. _~ -~. -Ill 1 -

END1ulal~ KW-40 II KW -40 ENCHulaloP
Trap Trap I

."'"~ _1 8f, lu<, f 55 ' , I

A complete kit inc1udea:
a W2AU 1:1 Balun (all al.a;nle.. oteel ll..d....re)

a W2VS KW -40 Traps (pa-;r)

a End-sulatoraw (pa-if)

a '14-7 Copper Wire U251
• Installation & Pruning Instructions

Get ~perfcct urpcje" (low SWR) operation on both bands, plus "eeeee d
resonance- operation on 10. 15 and 20 meters. Complete instructions
results in a quick, accurate installation and pruning Lo low operating
SWR
E very component in t he 40180 meter kit is an old line. reliable
UNADILLA. product. t ime tested with hams fo r over 20 years.
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Choice Selection.
~ }W can haw it all! 1ake all the qualities }OU've come to deperd on in
our programmable cress tone equipment Astonishing Accuraq,; Instant
~ lJneQuakd Rcliabil;tr, and add fiill _ lone~
ITIJIti-tone capability 'll.ithout dodes, a~memory...1tS our new
harvest ofcress tone equipment

The choice is~ If standard cress EtA tones do not
suit _taste. select any32tonesol_lil<ing from 15.0Hz 10
255.0Hz. And ;{ "'" chonge _ mind. no problem: the men­
Of)' can be~ in )OUt shop with our HHP-l proeamme;
or at our factory for free. '!bur ~rking tone is accessed by a
simple DIP switch, so theres no fu.,<;ing with counters or other
test equipment

Call todaytoll-free and fmd out more about this fresh new flexi­
bility in tone s~l~ and don't forget to ask about muIti-tonc
~ ....ithout cumbersome diode networks or binary switches.

1t\ aU b"'"llht 10 market by the poop1e who _ the fresb­
est ideas in tone~Iing. and ofcourse our customary same day
shipping and one year warranty~

TS-32Pcn:ss EN'COOER·DECODER Based onthe lime PI'O\lCf\
1'S-J2. the iOOustry standard lOr ocer adecade The1'S-32P~ you
the a&led YC'I'SatiIit).d acustom, changeable ITIemOfy base. A low price
of 557.95 makes it an een sweeter deal.

SS-32P E.~COD[R Based on the equally popular
S5-J2 encoder. Available for cress. or audible burst
tones up to 6551l0Hz. Price is 528.95.

SS-32S~P SUB·MlXIATURE ESeODER Our
smallest encoder for handhekJ applications. Na.Y you
can sati'ify thai customer that reeds to access multi-
ple repealer siteswith a radio that has precious little
space inside. At $27.95, the price is small 100.

"HP·I HANDHELD PROGRAMMER For
pmgramming the 32 memory locations in any of
our fIl"W Pn.>lb'ammable products. incllXiingour
SD-lIXlO 1Wo-1bne Sequential decoder The
flUP.l is battery operated for field use, and
""ill program ANY 32 tones from 15.0 to
6550.0Hz in .1 Hz. increments. Price i'i
5199.95.

..... COMMUNICAnONS SPECIAliSTS, INC.
....~- 426 West Thft A"""", • Orange, CA 9266>4296
_ Local (714)99&3021• FAX (714J 974-3420 . Entire U.S.A. 1-800-854-OS47

ctflCLE 10 ON READER SERVICE CARO



Youcanchoose the miniature 'l2-volt,
2·watt pack shown in the photo
below.And all battery packsare inter­
changeable, 000.

And consider these options: Dry
cell battery case for6 AAA·size cells.
Dry cell battery case for 6 AA·size
cells. DC car adapoor/charger. Pro­
grammable cress (PLtone) encoder!
decoder. DTMF keypad encoder.
Mobile hanger bracket. External
speaker/microphone. And more.

Check out the IT·23R Series
at your Yaesu dealer Wday. Because
although we can 0011 you about
their incredible performance, tough­

ness and small size,
seeing is really

believing.

~. - . ~

Y.aeSD USA 1721{) Edwards Road.Ce nlos,CA90701 (213) 40~ ·2i OO, Repair Service: (213f404 ·4884. Parts: (213) 404 ·-I S47.

Yaesu's miniHTs.
The smallest, smartest,

to est radios.Anywhere.

Whether you're a Novice orExtra
class operator,you're sure to appreci­
ate the high power,durabilityand size
ofYaesu's IT·23R Series mini-H'l's.

1b begin with, youl l find a model
that's right on your wavelength.The
2·meoor IT·23R.The 220·MHz IT·33R.
Or the 440-MHz IT-73R.

Whichever youchoose, you bene­
fit from incredibly small packaging.
(Thke a look at the actual size photo.)
Aluminum-alloycasesthatprovethem­
selves reliable in aone-meterdrop
test onto solid concrete.And moisture­
resistant seals that reallyhelp keep
the rain out.

But perhaps best of all, each
radio blendssophisticated, micro­
processor-controlled performance
with surprisingly simple opera­
tion. In fact. it takes only minutes
00 master all these features:

Thnmemories thatstore fre­
quency, offset and PL tone. Mem­
ory scanat 2 frequencies per
second.Tx offset storage, Priority
channel scan. Channel selection via
tuning knob orup/down buttons.PL
tone board (optional ). PLdisplay lnde­
pendent PL memory per channel. PL
encodeanddecode.LCDpower output
and "S'rneter display. Battery-saver
circuit. Push-button squelch override.
Eight-keycontrol pad. Keypad lock.
High/low power swi tch.

The IT-23Rcomes with a 7.2-volt,
2.5-watt battery pack.The IT-73R with
a 7.2·volt, 2-watt pack.And the IT-33R
with a powerfuI12-volt,5-watt pack.

Prices and speeificauons subject to cha nge without nuuce PL is a registered tradem ark of Motorol a, Inc. fj·33R shown with optional F\B-9 battery park.
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KENWOOD U.S.A.CORPORATION
2201E.Dominguez st. l ong Beach ,CA 90810
P.O. Box 2274 5, l ong Beach, CA 90801-5745

- Multiple scanning functions. Memory
channellock-cut is also provided .
- ALl-Automatic Lock Tuning -on t200
MHz eliminates drift!
- 500 Hz CW filter built-in.
• Packet radio terminal.
«tnterterence reduction controls: 10 dB
RF attenuator on 2m, noise blanker, IF shift,
selectable AGe, all mode squelch.
- Other useful controls : RFpower outout
control, speech processor. dual muting.
frequency lock switch. Rll.
_ Voice synthesizer option.

- Computer control option.

OptIonal Accessories :
• PS-31 Pl:Mef supply . SP-31 External speaker
• UT-10 1200 MHz module . VS-2 Voice syntheSIZer
un~ • T5U·5 Programmable CTCSS decode!
. IF· 232C Computer inlerface. MC-60A/MC-801

MC-85 Desk rnICS . H5-5fHS-6 Headphones
• MC·43S Hand mic . PG·2S Extra OCcable

KENWOOD

'----~.._------ --
_ High stability VFO. The dual dig ital VFOs
feature rock-stable TCXO (temperature com­
pensated crystal oscillator) cirCUitry. With
frequency stability of +3 ppm.
• Operates on 13.8 VDC. Perfect tor
mountain-top Dxoeoinons'
• The mode switches confirm USB, LSB.
CW, or FM selection with Morse Code.
- Dual Watch allows reception of two
bands at the same time.
- Automatic mode and automatic
repeater offset selection.
• Direct keyboard frequency entry.
- 59 multi-function memory channels.
Store frequency.mode. tone information.
offset, and quick step function. Ten memory
channels for "odd splie

- cress encoder built-In. Optional TSU-5
enables sub-lone decode.
- Memory scroll function. This feature
allows you to check memory contents
wanout changing the VFO Irequency.

TS-790A
Satellite Transceiver
The new Kenwood TS-790A VHF/UHF all­
mode tri-band transceiver Is designed
for the VHF/UHF and satellite "power
lJser:'The new TS·790A Is an all-mode
144/450 /1200 MHz transceiver with
many special enhancements such as
Doppler shift compensation. Other fea­
tures include dual receive, automatic
mode selection, automatic repealer ott­
set selection for FM repeater use, VFO
or quick step channel tuning, direct key­
board frequency entry, 59 memory chan­
nels (10 channels rorseparate receive
and transmit frequency storage). mul­
t iple scanning and multiple scan stop
modes. The Automatic Lock Tun ing
(ALT) on 1200 MHz eliminates frequency
drift. Power output Is 45 watts on 144
MHz, 40 watts on 450 MHz, and 10 watts
on 1200 MHz. (The t200 MHz section Is
an optional module.)

COmpJ<e«1 se<voce manual$ areaval£llOfe !'or <II KenwOOd lranscewers a"" rno5f eccesscoes
SpeotJcaII()ll$, I'edfUfes. and .onces are w b#eCf fa dl.1nge ....trflOufnotICe Of otJIiOallOn
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