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• Wide and narrow FM modes
• Illuminated keys and display
• Autodial memories
• S-meter
• OJ-196 TX 144 - 148MHz;

RX 135 - 174 MHz

• OJ-496 TX 430 - 450 MHz
RX 430 - 450 MHz

• Full 2m and 440 band coverage
• Accepts 6 ~ 16 voe direct input
• Three scan modes
• Itluminated keys and display
• Wide and narrow FM modes
• 10 autodiaL memories
• Theft aLarm feature
• OptionaL EJ·40U Digital Voice Board!·

DJ·196T (2m) and DJ·496T (440 MHz)
These sturdy, full-featured monobonders are priced low and ready to go!

· 5 watts DJ-196 /
4 watts OJ-496

• long-lasting NiMH battery
• 40 memory channels
• Keypad frequency input
• eTess and Des encode-decode
• Alphanumeric display
• 13.8 VDe direct input

• FuLL 4.5 watts output VHF/4w UHF

• PowerfuL NiMH battery
• 100 memories in any combination

of VHF or UHF channeLs
• Direct frequency input from keypad
• Each memory capable of "odd split"

operation.
• Alphanumeric channel labels
• cress and DeS encode-decode plus

tone bursts

DJ·596T VHF/UHF Dual·band HT~
Loaded with features! The breakthrough design supports optional digital voice
communications and you con easily switch the unit between analog and digital modes!

• Great Accessories for Alinco and other radios!orse- Iron Horse antennas and accessories extend the use afyour transceivers and scanners.
SHe connections make it easy to toke your HT mobile for 8IG signals in and out!

Alineo's New HTs
Fun, Fantastic and Affordable!

Check out the new OJ-596 duol bander or the OJ-196/ 496 monoband units. No motter which you
choose, you'll get a transceiver that's rugged, easy to pragram and built for years of dependable
aperation. You expect more value from Alinco and we deliver!

IHMM3 Magnetic Scanner Antenna
BNCconnector, just 13,5 inches high. Powe rful ra re-earth
magnet, 9 feet of RG-174 cable. Receives 100 - 1200 MHz,
can transmit on 2m, 70cm and SM Rfrequencies,

IHC 20 glass suction-cup mount
Extension BNC suction mou nt keeps
your antenna inside but against the
glass for a true "window on the
world." For mobile or base use,
includes 6 feet of RG-58Ucable.

www.AL.NCO.com
~:~~"ib,,"' . ""'" A~'" by aroc .....,~ DiOri""i",uc • 23S.H.' s, "" i""on,OH ~53 '8 ' (937) ~73-2B40g , SpeclfiClIllon$ subject to change without nolice or obligation.
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IHe 19 car window mount
BNCconnectors, wi ndow mount,
sets up in just seconds!'--' ..J

IHMM270 Compact VHF/UHF
Magnetic Mount Antenna

BNCconnector, 9 feet of RG-1 74 cable and a
powerful magnet, less than 20 inches hig h, SWR
less than 1.5:1 throug hout either band. Max

i= power: 50wJV HF; 25w UHF.
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Terrorists Strike; Hams
Ready _

Amateur radio took to the airwaves to provide as­
sistance in the wake of apparent terrorist attacks in
New York City and Washington DC the morning of

September 11th. More than 300 died in the four hi­
jacked airliner crashes. The number of dead and in­
jured on the ground is still being assessed. Amateur
Radio News/ine's Henry Feinberg K2SSQ. was near
the scene and had this report:

Contl'nued orr paye 6
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...POWER ON WITH ASTRON
SWITCHING POWER SUPPLIES...

AVAILABLE WITH THE FOLLOWING APPROVALS: UL, CUL, CE, TUV.

MODEL 88-1 aTK

MODEL SS~12IF

SPECIAL FEATURES:
• HIGH EFFICIENCY SWITCHING TECHNOLOGY

SPECIFICALLY FILTERED FOR USE WITH
COMMUNICATIONS EQUIPMENT, FOR ALL
FREQUENCIES INCLUDING liE

, HEAVY DUTY DESIGN
, LOW PROFILE, LIGHT WEIGHT PACKAGE
, EMI FILTER
, MEETS FCC CLASS B

PROTECTION FEATURES:
, CURRENT LIMITING
, OVERVOLTAGE PROTECTION
, FUSE PROTECTION
, OVER TEMPERATURE SHUTDOWN

SPECIFICATIONS:
INPUT VOLTAGE: 11 5 VAC SO/60HZ

OR 220 VAC SO/60HZ
SWITCH SELECTABLE

OUTPUT VOLTAGE: 13,8VDC

MODEL SS~1 8

DESKTOP SWITCHING POWER SUPPLIES
MODEL CONT. (Amps)
SS·10 7
SS·12 10
S5-18 15
SS-25 eo
SS-30 25

ICS
10
12
18
25
30

SIZE (inches)
l Y. x 6 x 9
l ¥. x6x9
1% x 6 x 9

2',. x 7 x 9'/i
3'1. x 7 x 9'/i

Wt.{lbs.)
32
3.4
36
4.2
5.0

MODEL SS ~25M

DESKTOP SWITCHING POWER SUPPLIES WITHVOLT AND AMP METERS
MODEL CaNT. (Amps) ICS SIZE (inches)
SS-25M' 20 25 21', x7 x 9'1.
SS-30M' 25 30 3'1. x 7 x 9%

Wt.{lbs.)

"50

MODEL SRM~30

RACKMOUNT SWITCHING POWER SUPPLIES
MODEL CaNT. (Amps)

SRM-25 20
SRM-30 25

WITH SEPARATEVOLT & AMP METERS
MODEL CaNT. (Amps)

SRM·25M 20
SRM·30M 25

ICS
25
30

ICS
25
30

SIZE (inches)
3/\ x 19 x9%
3/\ x 19 x 9".

SIZE (inches)
3/\ x 19 x 9Y.
3/\ x 19 x 9Y.

Wt.{lbs.)
6.5
70

Wt.(lbs.)
6.5
7.0

2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL
MODEL CONT. (Amps) lCS

SRM-25-2 20 25
SRM-30·2 25 30

MODEL SRM~30M~2

WITH SEPARATE
MODEL

SRM·25M·2
SRM·30M·2

VOLT & AMP METERS
CONT. (Amps)

20
25

ICS
25
30

SIZE (inches)
3/\ x 19 x 9'1,
3/\ x 19 x 9'1.

SIZE (Inches)
31. x19 x 9Y.
3/\ x 19 x9Yo

Wt.{lbs.)
10.5
11 .0

Wt.{lbs.)
10.5
11.0

MODEL SS~ 12SMlGTX

MODEL SS~ 1 0EFJ~98

' ICS - Intermittent Communication Service

CUSTOM POWER SUPPLIES FOR RADIOS BELOW

EF JOHNSON AVENGER GX-MC41
EF JOHNSON AVENGER GX-MC42
EF JOHNSON GT·ML81
EF JOHNSON GT·M183
EF JOHNSON 9800 SERIES
GE MARC SERIES
GE MONOGRAM SERIES &. MAXON SM·4000 SERIES
ICOM IC-F11 020 &. IC-F2020
KENWOODTK760, 762, 840, 860, 940. 941
KENWOOD TK760H, 762H
MOTOROLA LOW POWER SMSO, SM120, & GTX
MOTOROLA HIGH POWER SM50. SM 120, a GTX

~ MOTOROLA RADIUS s GM 300
MOTOROLA RADIUS s GM 300
MOTOROLA RADIUS &. GM 300
UNIDEN SMH1525, SMU4525
VERTEX - FTL·101 1, rr-tou. FT·2011, FT·7011

NEWSWITCHING MODELS

SS·10GX, SS-12GX
SS-18GX
SS-12EFJ
SS-18EFJ
SS-10-EFJ-98, SS-12-EFJ-98. SS-18·EFJ·ga
SS-12MC
SS-10MG, SS·12MG
SS-101F, SS·121F
SS·10TK
SS-12TK OR SS·18TK
SS-10SM/GTX
SS-10SM/GTX, SS·12SM/GTX, SS·18SMJGTX
SS-10RA
SS-12RA
5S-18RA
SS·10SMU, SS·12SMU, SS-18SMU
S5·10V, SS·12V, SS·18V



SYNTHESIZED FM STERED RADIO STATION ELECTRONIC PROTOTYPING SOFTWARE

$249 .95
$399.95

• Synthesized 88 to 108...no drift !
• Built in mixer ~ 2 line inputs and one

microphone input!
• High power modu~ available for eoot use
• l ow pass filler IOJ great audio

OJr FM100 is used all over the world by serious hobbyists as well as churches.
drive in theaters, and schools. The kit iocludes metalcase.whip antenna and buill·
in 11 0 volt AC power supply.
FM100 Super-Pro FM Stereo Radio Station Kit
FM100WT 1 Watt, Wired Export Version

SYNTHESIZED FM STEREO TRANSMITTER

Priced for the hobbyist!
You can create and lest AC and DC circuits
minutes after installing this package Ofl your
PC. Start from scratch, or from the included
Iibr.ny of pre-designed circuits. Drag and drop
placement from a complete list of active and
passive components. Test using a complete list
of virtual instruments, Oscilloscope, voltmeter,

~t.;;""""""';.il,~~i"ll:l ohmmeter, ammeter, and watt meter.
PLAB4 Electronic Prototype Software, Win95/98 $49.95

ANALOG-DIGITAL PORTABLE LAB STATION

$39.95
$29.95
$99.95

$155.95
$225.95

These are easy to build kits that can be used either stand
alone or as building blocks for more complex projects .
TS4 Tickle-Stick Shocker $9.95
BN9 Super Snoop Amplifier Kit S8.95
BL1 LEO Blinky Kit $3.95
T01 Tone Encoder/Decoder Kit S6.95
TT7 Touch Tone Decoder Kit $29.95
CP03 Code Practice Oscillator Kit $9.95
UT5 Universal TImer Kit $8.95

AND.-_OUR FAMOUS MINI-KITS

SPEEDY PERSONAL SPEED RADAR GUN
This low cost microwave radar uses the same princi­
ple fOOlld in police units costing thousands more.
This has been the number ore Science Fair project
loryears. Direct digital readout in miles/hour, kilo·
meters/hour, or feet/second. An earphone jack
allows you to actually hear the Doppler frequency
shift of moving objects, OJrdetailed manual not
oniy guides you through corsnctco. but CO\IeJ"S the

how's and why's ofspeed I<ldar theory. teem lo'.t1 ile you build. Uses two 13 02
coffee cans for the antenna (not included. so start drinking!) and runs on 12 \IDe.
SG7 Speedy Personal Speed Radar Kit $99.95
AC125 12VDC Power Supply $9.95

The COMPLETEanalog-digital lab station in one.
Includes function generator, dock output. power sup­
plies. level switches, pulsers. pots, LEOs and a LARGE
breadboarding area all in one! Includes acustom
molded case as shown, Used through the world at uni­
versities, technical schools. and R&Dlabs. Available in
"learn as you Build" kit form or factory assembled and
tested. Agreat buy either way!

ML200 Lab Station , Kit
ML200WT Lab Station , Factory Assembled & Tested

CABLE WIZARD CABLE TRACER
Did you ever haw to iden~ly the "other end 01 that
cable"? No more "ohrning rt out" with the Cable
Wizard. Simply connect the wizard uaosrmter to
one end of the cable and use the receiver to sniff out
the otherend. Irs as simple as that! The transmitter
sends a pulsa~ng 2 KHz signaldown the cable vAlich
is heard when the receivC1' is close to the cable.
Woos wrth any cable including coax. telephone
pairs. ethemet and more. Equipped with an RJ45 ro­
all telco connections and dip leads for single wire
connections.

WCT20 Wireless Cable Tracer Kit
CWCT Matching Case Set for Transmitter & Receiver
WCT20WT Factory Assembled & Tested WCT20

FM STEREO TRANSMITTER

RF WIRELESS LINK MODULES

-

Professional quality rock stable synthesized transmit­
ter. Dip switch senable fOf any frequency between
88·1 08 MHz. Strappeble for high power output tor
export applications. Our most popula r kit. Stall
your own radio station today with the FM25i

Synthesized FM Stereo Transmitter Kit $129.95

Great entry Ievd FMbroadcast kit. rtocseoos in use. Handy
for sending rrusc through house and yard. Ideal fOf schoof
projects too - you'. beamazedat the exceptiooal audio~Ii­

ty! Runs on 9V beucry Of 5 to 15 VDC. Add matching case
and vAlip antenna set for rfe<t pro look.

Tunable FM Stereo Transmitter Kit $34.95
Matching Case and Antenna Set $14.95
12V DC Wall Plug Adapter $9.95

lets video cameras "see in the dark', Invisible light source to
us. but lots 01 light to CCD B8MI cameras! Illuminates the area
just like light, yet cannot be seen. Draws 180mA at 12 VD C.
110VAC power adapter available.

Infra-Red Camera Illuminator Kit
12VDC Power Supply

- -":':":::, ,---- ,..-.. "'
- -~_.

,~

FM10A
CFM
FMAC

INFRA-RED VIDEO CAMERA ILLUMINATOR

THE CUBES! MINIATURE VIDEO TRANSMITTERS

Wireless crystal clear reception, yet smaller than a
quater! Transmits color Of B&W with fantastic quali­
ty almost like a hard wire connection to any TV or
VCR tuned to cable channel 59. Crystelcontrolled
for no frequency drift with performance that equals
law enforcement models that cos! hundreds more!
Basic 20mW unit goes up to 300' wh ile the high

power version can virtually double that range! Fully asserroled and tested, and
ready10 go. Powered by a standard 9Vbattery. Name thai Quarter!
C2000 Video Cube, Factory Assembled & Tested $89.95
C2001 High Power Version, Assembled & Tested $129.95

FM25

,.,
AC125

•SAW Resonators for high stabi lity - NO Drift!
•Powerful ..10 dbm output
•Range up 10 600'

Del ·433 MHz iccose.nee band
... · Sensitive scperhet receiver with RF l NA

· Stable over 10113- 12 VDC range
·Optionalon-board 12 bit encoder/decoder
using Holick HT12 series dlips. Quarter not included!

RXD433 433 MHz Receiver/Decoder Mod., Assembled $26.95
TXE433 433 MHz Transmitter/Encoder Mod., Assembled $24 .95
RX433 433 MHz Data Receiver Mod., Assembled $21.95
TX433 433 MHz Data Transmitter Mod., Assembled $19.95



NEUER SHY 0 I E
Wayne Green W2NSOIl
w2nsd@aol.com
www.waynegreen.com

I've been recom mending
that people get the heck out
of our major cities for years .
Now a few million people are
going to thi nk more seriously
about it. Cities are silting
ducks for nukes, bombs, and
germ attacks. They' re also a
lot more stressful for daily
life. I lived in New York City
(well, the Borough of Brook­
lyn) for 30 years, off and on
- mostly on. My folks moved
there in 1933 when Tommy
Luddington and Amelia Ear­
hart sold Luddington Airlines
to Eastern Air Transport. My
dad had been the passenger
and cargo manager of the air­
line and was suddenly out of
work, right in the middle of
the Depression.

So we moved in with my
mother's folks in Brooklyn
and dad got busy starti ng a
new airline using fly ing boats
between downtown Boston
and downtown Manhattan.
EAT and TWA invested in
Marine Airlines as a way to
bring Boston customers to
their nights .

Then Pan American's Juan
Trippe, worried over the
starting of another tlying boat
airline, got his good buddy
President Roosevelt to issue a
Presidential Order saying that
no airline could invest in an­
other airline. Poof! There we nt
Mari ne Airlines.

Dad then went to American
Export Lines, America's larg­
est steamship line, and con­
vinced them that vacationers

Continued on page 7

C ities

attack could kill a couple
hundred million Americans .

Toldja So

Okay, all you guys who
have been snic kering about
gloom and doom Wayne for
writing about the coming ter­
rorist attacks on America. Are
there really a hundred Iraqi
eleven-person cells around
the country making large
batches of anthrax? The
equipment needed is simple,
relatively inexpensive, and
easily purchased. Like those
manure-made bombs. Duncan
Long's 1998 Bioterrorism
large-size inch-thick book is
overpriced ($79), but it's
packed with the grim details
on germ warfare (anthrax, bu­
bon ic plague, smallpox, etc.)
and sources of protective
clothes and masks. '

One of the FBI agents who
managed to infi ltrate one of
the ce lls reported that their
goal was to kill over 250 mil­
lion Americans within a few
days . The bad part is that
their plan is doable,

Senators Hillary Clinton and
Warren Rudman both brought
up in TV interviews the po­
tential for us to experience
nuclear, chemical , and germ
terrorism, so it isn't just old,
crazy, conspiracy-theory, gloom
and doom Waync with this
message.

For a fracti on of the cost
of one figh ter jet, a terrorist

We' re going to need decals
for our car windows and
patches for our jackets to let
the public know that we're
providing a volunteer emer­
gency communications ser­
vice . Let's see what you can
come up with for a design,
and I' ll make 'em available.

along with

The Challenge

repeaters go out ,
power.

A Call to Arms

Since it is unlikely that bin
Laden had only one trick up
his sleeve, I'm waiti ng to see
what he has planned for us We ' ve been having a lot of
next. The hijacked kamikaze fun wi th our repeaters and
plane idea was right out of a working DX, but we 've let
Tom Clancy novel. It was a most of our old emergency
surefire attention -getter that systems fall apart. I challenge
required nothing more than a every ham club in America to
handful of his dedicated 1'01 - not sit around and wait for
lowers. No aircraft carriers, another wake-up call, but to
no missiles. not even a sing le get busy right now in build­
gun. ing a local emergency network.

Not that the expense of Make sure your repeater has
buying a few of those missi ng emergency power. Have a
Russian suitcase-size nukes spare portable repeater avail­
or the anth rax brewing and able. Heck, even back-to-beck
drying equipment would even HTs can do the job.
make him blink. When the i1- I'd like to see every club
legal drug industry is able to outfit a van or small truck as
import hundreds of tons of an emergency commumca­
their product every year, bri ng- tions headquarters - able to
ing in a few tons of high-tech operate on any ham band, and
explosives and some nukes is interface with all of the other
as easy as it was to hijack local mobile services. When
those planes . Add to that there's a major emergency,
nasty mix a bunch of fiendish it's often the hams who en­
ways to wreck havoc on us that able the fi re, police, sheriff,
we haven't thought of yet. ambulance, doctors, and other

We have three Arab groups mobile services to keep in
that arc upset with America contact with each other.
- the Palestinians, the Iraqis, Let's see that every ham
and the radical Moslems - has an HT handy 24/7. And
and all wi th very good rca- has practice in using it with
son. All have billions of dol- emergency dri lls.
lars available and millions of Yes, of course I want to get
people to draw upon . So, have reports on what your club has
we seen the end of the "war"? done and is doing to be ready
Not bloody likely. for what well may come.

This war has the potential Send me pictures of your
to strike America anywhere. mobile units.
By surprise at any time. This could be the first war

As we've seen in every sc- where hams not only aren't
rious emergency, one of the thrown off the air, but will be
first parts of our infrasu uc- needed as a basic communi­
lure to fail is communicu- cations resource. Heck, we're
{ions. Phones and cel l phones everywhere and we serve at
go out. Police, lire, ambulance, our own expense and without
and other emergency service pay.
4 73 Amateur Radio Today. November 2001



AOR@AR8200 Mark li B Radio Scanner
AOR8200 Marl< liB-A wideband handheO;l scannerlSPECI...... 5539.95
1,000 Channels ' 20 banks ' 50 Select Scan Chan nats
PASS channets: 50 per ....arch bank + 50 for VFO search
Frequency ste p programmabte in mult iples of 50 Hz.
Size: 2"' · Wide x 131r Deep x 6 ,rr High
FreqlJ8ncy Coverag<>;
500 KHz to 8<'3 ,99~ "'Hz, "'.,0 125-868._ MHz, _ .O, . 5-U><O,OOI) "' ''z
IFu'~....,.,'-" .... _ 10.- . 'r>or' "nd FCC aovo-:l us'~, 1

The AOR AR8200 Marl< ll B is the ideat handheld rad io scanner
for comrr-...nicalions professionats. It features atl mode receive:

WFM, NFM, SFM (Super Narrow FM),WAM ,AM. NAM
(wide , standard , narrow AM) , USB, LSB & CW Su­
per narrow FM plus Wkie and Narrow AM In addi ·
bon to the standard modes.The AR8200 also has a
versat ile multi ·function band scope wilh save trace
facii ity, twin frequency roodout with b<lr signat mete<',
battery sa~e feature with battery low legend, sepa­
rate controls for volume and squelch, arrow four
way side rocke r with separate main tuning dial,
configuarable keypad beeplil luminat lon and LCD
contrast , wr ite pro tect and keypad kx:k, progra m­
mable scan and search includ ing LtNK. FREE, DE­
LAY, AUDIO, LEVEL. MODE. computer socket fit­
ted for controt clone and r&COI'd. Ftash·ROM no

ballery required memo<y, true carrier re·inse<1ion in
SSB modes. RF presetection of mOd VHF bands, Detachable MW
bar aerial. Tuning steps are prog,ammable in mUltiples of 50 Hz
in all modes, 8.33 KHz aifband step correctly supported , Step­
adjust. f requency offset, AFC. Noise limited & anem alor , Wide
and Narrow AM in add ition to the sta ndard modes. For maxi·
mum scanning pleasure. you cen add one of the foi lowing 0p­

tional slot cards to this scanner: CT8200 CTCSS squelCh &
search decoder $89,95:EM8200 External 4,000 channet backup
memory, 160 sea rch banks. $69.95: RU8200 about 20 seconds
Chip based r<>COrding and playback $69.95: TE8200 2:;.1) step tone
eliminator $59'* , In addit""'. lwo leads am """ilable lor use ....ilh the
Oplion sod<et. CC8200 PC contn:> lead with CD Rom programming
software $109,95: CR8200 ' ape ,ecordin9 tea<! $59,95, Includes 4
1,000 mAh M nl'cad ba"eries. cI1arger. cOgar lead, whip ae, iat, MW
bar anlenna, belt hook, strap and one year l imiled AOR warranty,
Ente, your order now at http://www.usascan.<Xlm

• COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center

I Buy with Confidence I
Order on-nne and get big savings

For over 32 years, rnafons of oommunK;ations special ists
and enthusiasts worklw ide have trusted Communications
Electronics for their mission critica l ccremunceuoos needs.
If's easy to order, For fastest delivery, order en- nne at
www .usascan.com . Ma il o rders to : Communica ti ons
srectrcoce roc., PO. Box 1045 . Ann Arbor, Michigan 48106
USA Add $20 .00 per ra dio transce ive r lor UPS ground
shipping, handling and insurance to the ronIinental USA,Add
$13 .00 sh ipp; ng br all accessor ies and p ublications. For
Canada, Puerto Rico, Hawaii. Alaska , Guam, PO, Boxor APOI
FPO delivery, shipping ct1arges are two t imes connneoter US
rates. Michigan residents add sales tax . No COD's, Your
setetscton is guaranteed or return item in unused cond ition
in original pad<ag ing wilhln 61 days for refund, less shipping,
hand ling and insurance charges . 10% su rct1arge for net 10
billing to qualified accounts,All sates are sutiject to avai labi lity,
acceptance and verificahon. Prices. terms and scecacetons
are subject to change without notice, We welcome your
Discover, Visa, Amerk:an Express, MasterCard , IM PAC or
Eurocard , Call anyt ime 1-8QO.t1SA-SCAN or 800-872-7226
to order toll-free Call 734 -996-8888 if outside Canada or the
USA. FA X anyt ime. dial 734 -663·8888. Dea ler and
international inquir fes in~lted , Order your radio scanners from
Communications Eleclrooics jnc. today at www.usascan.oom,

For credit card orders call
1-800-USA-SCAN

e-mail: cei@usascan.com
www.usascan.com

PO Bo x 1045, A nn A rbor , M ic h ig a n 4 81 0 6 -1 045 U SA
For information ca ll 734-996-8888 or FAX 734-663--8888
""""-..._ . "-<n', '001 NJ """""",C""" eorr-~"",,-

1-800-USA-SCAN•

NERS

More Radio Products
Seve even more on radlo scanners when p"nttased directly from
CEl. Your CEt price after instant rebate is listed below
8earca! 695XLT 300 ch,Trunktrocker I l>aoelmobile ..",noor,$179.95
8earc>o1 780XLT 500 r:I1 , Trunktracker Ull>aselmobile $339,95
Bearcat 278CLT 100 r:I1 ,AMIFMlSAMEWX alert scanner $159.95
Bearc>o1 245XLT 300 r:I1 , Trunktracker It tiandheld SCSo'lflef $189 ,9 5
Bearcat 248CLT 50ch. baseAMlFMtweather alert scanner__ $69.95
BearealS»Jrtcal 200alphahandheld sports scanner... . $169.95
BearealSpor1cat 1800 handheldsports scan-ner.... .. .. ..... . .. $149.95
8ea"",t 80XLT50 dlannel handheld scanner............ . $99,95
Bearcat60XLT 30 r:I1annei h>lndheld scanner............... .. $74,95
Bearca1 BCT7 in/ormalK:<'l mobilesca,..,er....................... $139,95
AOf!. AR8200 Marl< HWideBand handheldscanner.... .$539.95
AORARl6BQ Wiele Band scannerwi!h quickcharger $209,95
tCOM lCR6500Wldeband <:orronunicahons""""_ $1,469.95
tCOM PCR1000computercomlTXJnications rooeiwr........ .$379,95
tCOM Rl 0 handheld widebandcommunocalionsm'''._ 5279,95
UnidenW X100Weatll AIert Wllh SAM,E,feature... . . $49,95

Bearcat" 245XLTTrunkTracker II
Mig . suggested list price $42 9 .95/CE I price $189.95

300 Ch ann els ' 10 banks ' Tru n k Scan and Sca n L1sl s
Trunk Lockout 'Trunk Delay ' C lon ing Capab il ity
10 Prio rity Channels ' Programmed Service Search
Size: 2,rrWid e x 1 ""· Deep x 6" High
Frequency Co verage:
29.000-54,000 MHz . 108-174 MHz , 406·512 MHZ., 806-823.995
MHZ., 849,0125-868.995 MHz.. 894,0125-956,000 MHz,

Our Beares t Trunklrackef BC245XLT, i. the world's lir. l scan­
ner desi9ned to track Motoro la Type I, Type tI , Hybr id .
SMARTNET, PRtVACY PLUS and EDACS" analog trunking sys·
terns on any band. Now, follow UHF High Band , UHF 8001900
MHz trunked pobl ic safety and public service systems just as ~

convenlional two-way communications were used , Our scanner
offers many new bene fils such as Mult i·Track - Track more than
one tru nking system at a time and scan conventionat and trunked
systems at \1'10 sarna time. 300 Channels _ Program one fre_

quency into each channel. 12 Bands, 10 Banks - tnctudes
12 b<lncls. with Aircraft and 600 MHz. 10 banks with 30 chan­
nels each are usefut /01' stor ing sim ilar frequencies 10 main­
tain faster scann;ng cydes or for stor ing ell the frequencies
of e trunked system. Smarl Scanner - Automati ca lly pro­
gram your BC245XLT with atlthe frequencies and trunking
talk groups for your tocat area by accessing the Bearcat
nalionat cetebese with your PC. If you do not have a PC
simply use an external modem. Turbo Search - tncr9ases
Itte search speed to 300 step. per second when monitor·
ing frequency b<lnds with 5 KHz. st....s. 10 Prior ity Chan­
nels _You can a. sign one prior ity cha nnel in each bank,
Assigning a priority channel ai l<>W'S you to keep track of
acti" ;ty on your most impor tant cha nnels while monitoling
other channeis for transmissions. Preprogrammed Ser"ice
(SVC) Search _ Allows you to tog g le through
p,eprogrammed potice. fire/emergency, ra ilroad. aircraft ,
marine, and weather frequencies. Unique Data Skip _ AI·

lows your sca nner to Skip unwanted data
transmissions and reduces unwanted bird­

ies, Memory Backup _ If the battery com­
pietely discha rges or if power is d iscon­
M cted , the frequencies programmed in
you r scanner a re retained in memory,
Manuai Channel Access - Go directly to
any cha nnel. LCD 8ack Light · An LCD
light remains on lor 15 seconds when the
back light key is pressed. Auto tight _Iw­
tomatically turns the backti9ht on wtlen
you. scanner stops on a transmissk>n. Bat·
te r y Sa"e _ In manua l mode. the
BC245XLT automatically redu ces its
power re quirements to ex tend the
b<ltterys charge. Attenuator - Reduces the
signal strength to help prevent signal over·
load.The BC24 5XLT also works as a c0n­

ventiona l scanner. Now it's easy to con­
tinoously monitor many radio convarsa·
tlons e""n though the message Is switch­
ing frequencies. The BC245XLT comes

with AC adapter, one rechargeable tong lrie ni--cad b<lltery pack ,
belt d ip, fle. ible rubber antenna. earphone, RS232C cable,Trunk
Tracker rrequency guide , owne~s manual and 0"'" year limited
Uni<!en warranty, Not compatibte wilh AGEIS, AS TRO, ESAS or
LTR systems. Hea' mo'e action on yo<Jr radio scanne' tod ay,
Order on·i ine al www.usascan,comforquickdel ivery.

I
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Bearcat" 780XLT Trunk Tracker III
Mfg. suggested nst once $529.95
Less ·$190 Instant Rebate JSpecia l $339.95
500 Channels ' 10 banks ' CTCSSIDCS· 5 Meter
Size ; 7"'- Wide x 6' !l/1I1" Deep x 2' 11111" High
Frequen cy C"""'''fJ8: OO-51סס.25 2 OOסס. MHz.• 806.000­
823.9875MHz.. 849 0125-868.9675 MHz.• 894.012~1 300.000 "'Hz.

The aearcet 780XlT has 500 channels and the widest
frequertcy coverage of any Bearcat scanner ever. Packed
with featu res such as Trunkl racker III to cover EDACS,
Motorola and EF Johnson systems. control channel only
mode to allow you 10 automatica lly trunk certain systems
by simply programm ing Ihe control channel. S.A.M.E.
weather alert. fu ll-frequency display & bad<.lil controjs, built ­
in creSs/DeS to assign ana log and digital subaudible
tone codes to a specific frequency in memory, PC Conlrol
w ith RS232 port, Beep Alert, Record function. VFO con­
t rol, menu-driven design, total cnennet control and much
more. OurCEI packag e deal inc lude s te lescopic anten na,
AC adapter, ciga rette lighe r cord , DC cord , mobile mount­
ing bracke t wi th screws, owner's manual , t r unking I re­
qoency guide and one-year limited Umoen factory war­
ranty, For maximum scanning enjoymenl, o rder ma gn et ic
mount antenna part number ANT M MBNC tor $29.95: The
BC780XLT comes wilh AC adapter, telescopic antenna.
owner's manual and one year Iimi led untoenwarranty. N ot
compalible with AGEIS, A STRO or ESAS systems. For
faslest de livery, o rder on-line a t WWW.usascan.com.

Bearcat® 895XLT Trunk Tracker
Mfg . suggested list p r ice $499.95
less · :\i320 Instant Rebate I Special $179.95
300 Ch annels ' 10 b anks' Built-In CTCSS ' S Meter
Siz e : 10,rrWide x 7'rr D eep x 3 31r High
Frequency Coverage: 29,000-54 000 MHz , 108,000-174
MHz" 216,1JOQ-51 2,000 MHz.. 606 000-823.995 MHz., 549.0125­
868,995 MHz" 894 0125-956,000 MHz

The Bearcat 895XLT is superb lor Inter<:epting trunked com­
munications transmlssioos with features like TurboScan'~ to
search VHF channels at 100 steps per second. This b<lse and
mobile scanner ;s also kfeal for intelligence professionals
because it has a Signal St,ength Meter, RS232C Port to allow
computer-contro l of your scan ner via opt ional hardware and
30 trunking channel ind icator annunciators to show you real ­
time " unking ac tivity 10.- an entire trunki ng sySlem, Other fea­
tures indude Auto Siore - Automatica lly stores all active fre-­
quencies with in the specified b<lnk(s). Auto Recording . Lets
you record channel acti~ity from the sca nner onto a tape re-­
corder. CTCSS Tone Board (Continuous Tone Control SquIJlch
System) allows the squelch to be broken duri ng scanning only
when a COITect CTCSS tone l~ rece ived , For maximum scan­
ning enjoymen t, ceder the fo llowing optional accessor ies:
PSOOl Cigarette lighter power COfd lor te mpolary operatk",
from your vehicle's cigarene lighter $14.95 : PSOO2 DC power
cord · enables P<lrmanent operaHon from \'OUr vehide's fuse
box 514.95; MBOO1 Mobite mounting bracket $14 ,95; EX711
External speaker With mounting bracket & 10 feet of cable
with plug attached $19.9 5. The BC895XLT comeS with AC
adapter, telescopic antenna . owner's manual and one year
l imited UnOden warranty. Not compatible with AGEIS. AS TRO,
EDACS. ESAS or LTR systems ,

I
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"The city remains completely shut down. No ac­
cess to any bridges, tunnelsor subways. F-16 air­
craft are Ilying very noticeably in New York
airspace - patrolling. We are literally under mill­
tary and federal control and the governor has
mobilized the National Guard:

Those were the words of one New York area
ham familiar with emergency communications.
He was describing by E·maillhe situation tate in
the morn ing of Tuesday September 11th after
'Nhat arebelieved 10 be terronst-tauocned attacks
against New York City and Washington DC.

Almost immediately after the apparentlycoor­
dinated assaults, President George W. Bush
announced that the US military was put on high
alert here in the United Siaies as well as abroad.
AI about the same lime the Department 01 Trans­
portation issued a nationwide notice dosing off
all domestic air traff ic.

The FCC did not issue an emergency decla­
ration or other special instructions to the ama­
teur radio community, but the American Radio
Relay league asked amateurs 10 stay alert to
instructions lrom local authorities. And theARRl
said that hams WERE ready to assist in anyway
that they could.

In the Metro New York area, some ARES and
RACES organizalions opened emergency nets
in response to the disaster. According to ARRl
Section Emergency Coordinator Tom Carrubba
KA2D, anet was set upon Ihe WB2ZSE repeater
with Guy Richman KC2AYG as its control station.
The net handled emergency traffic and provided
hams to shadow some New York City officials.
Meantime. Kenneth Goetz N2SQW reported that
New York State RACES nets were operational on
7.248 MHz and 3.993 MHz. Both nets handled
emergency and govemment-related traffic.

In the Washington area, Maryland and DC
Section Emergency Coordinator Mike Carr
WA1QAAtold theARRlthat RACES groups were
activated in Montgomery County and pUI on
standby in Howard County. Montgomery County
Deputy Radio Officer John Creel WB3GXW re­
ported that that county's RACES team was actio
vateo and under fu ll tactical alert. Also, Virginia
SEC Tom Gregory N4NW asked everyone to
monitor the emergency frequencies and to keep
a full tank01gas. The Old Dominion Emergency
and Virginia Emergency nets were said to have
been active.

At limes like this, one group the nation always
turns to is the Salvation Army. That organization
reported that its Salvation Army Team Emergency
Radio Network activated its high frequency net
on 14.265 MHz, SATERN also handled health­
and-welfare inquiries sent in via its Web sile.

Meanltme, theFCC's Riley Hollingsworth sug­
gested thai the amateur community remain calm
bulto be ready. He also recommended that ama­
teurs monitoring anysuspicious communications
tape them and contact him. Hollingsworth says
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thai he will relay relevant information to the FCC
duty team.

One question on the minds of many hams is
what will happen to the hobby if our government
declares war in retaliation for this terrorist act.
TheAmerican Radio Relay l eague advises that
should a state of warbe declared. amateur radio
would not automatically be shut down. The
leaguesays that this requirement was eliminated
prior to the Gulf War.

The Seplember 11th attack also took most
broadcast television off the air as well. Also de,
stroyed were several radio station transmitters
and a few amateur repealers. And now rts been
learned that there was a human loss for ham
radio as well.

The ARRL Letter reports that at least four
Amateur Radio operators are among the many
still missing in the aftermath of the attack. They
include Steve Jacobson N2SJ, age 53, of New
York City. Jacobson worked as a transmitter en­
gineer for WPIX channel 11 . Also, on transmitter
duty at the lime of the attack was Bill Steckman
WA2ACW of West Hempstead out on l ong Is­
land. He is employed byWNBC channel 4 and is
well known in the area for a number of repeaters
he operated from the Wortd Trade Center. Most
notable among them a 434 MHz ATV system.

Another missing ham is Robert D. Cirri, Sr.,
KA20TD, of Nutley, New Jersey. Cirri is a Port
Authori ly police officer and me ARRl District
Emergency Coordinator for Hudson County. He
was last seen helping to evacuate workers from
one of the buildings when it collapsed.

Also: Michael G. Jacobs AA1 GO of Danbury.
Connecticut, who works al Fiduciary Trust Com­
panyInternational, which had offices in the World
Trade Center. He too has not been seen since
the twin towers collapsed.

So sadly, we may learn of more.
As to over-the-air television in the New York

City metro area, Bob Oonsett's CGC Communi­
catornewsletter reported that only WCBS chan­
nel2 was on with any really wide coverage signal.
Unlike all other broadcasters that made the move
to Ihe World Trade tower back in the 1970s,
WCBS decided to maintain ils longtime transmit­
ter siteon the EmpireState Building as an ottsrte
back-up. When everyone was put oft the air by
the World Trade Center collapse, WCBS
switched over to its Empire State Building site. It
immediately became the lifeline of information to a
city that needed to know whal was happening.

Meanwhile, other broadcasters were scurry,
ing to find and transport new or used transmit­
ters to the Empire Stale Building where some
still have their old antennas and feeder tines on
the Empire Tower.WCBS offered assistance and
space to help the stations get bad< on the air
from the Empire State Buikling site, Both Cana­
dian transmitter supplier larcan and American
manufacturerGates had high-power VHFtransmit­
ters available and were reportedly shipping same.

Out west, because three of the four inVOlved
aircraft in this attack had l os Angeles as their

destination, bolh the LAPD and the l os Angeles
County Sheriff's Department went on tactical alert
the morning of Tuesday the 11th. This activated
the EOCs, the Emergency Operation Centers.
and therefore Ihe LA County version of RACES,
the DCS or Disaster Communications Service,
swung into action.

There's a multiband amateur radio station set
up in Of near the EOC in each of about 25 shentt's
stations around the LA area. There are also sta­
nons set up at mejor iodcsmat tacnnes. such as
NASA's Jet Propulsion laboratory in Pasadena,
These stations work with the EOCs in coordinat·
ing traffic with other county and city agencies,
hospitals, and the Red Cross. All stations were
up shortly, with almost 100 hams also checking
in from field locations.

Back in Washington, the FCC headquarters
at the Portals in southwest Washington was tem­
porarily evacuated Monday morning, September
17th.This,afteran unidentified package was dis­
covered and checked out. According to the CGC
Communicator, the incident occurred at about
10:15a.m. eastern time, FCC spokesman David
Fisk says that the employees were evacuated
as a cautionary measure. About 10 minutes later
an all-clearsignal was given and employees were
allowed back into the building .

Support for the people of the United States is
coming from every comer of the world induding
lIle nancos oIl1le Middle East.And now one nation's
society in that region has gone a step further.

Effective September 15th the Kuwait Amateur
Radio Society, in conjunction with the Kuwait
Ministry of Communications, authorized the use
of thecallsign 9K2USA. According to Bob Furzer
K4CY. who is in Kuwait and licensed as 9K2ZZ,
all ham operators in Kuwait would be using the
9K2USA call on all bands, on all modes simulta­
neously through the end of September. This, says
Furzer, as a small token of the sympathy and
support for the people of the United States from
the people of Kuwait.

From Australia came more outreach, the words
of Wireless Institute of Austral ia Federal Presi­
dent Earnest Hocking VK1lK, sent to all of us
viaARRl President JimHaynie W5JBP asHock·
ing expressed his feelings on the terrorist at tack
against our nation:

"It was with great sadness Ihat I heard the
news of the attack on New York. Ihe Pentagon,
and other U.S. sites, As many have already said
words simply fa il us at times such as this.

"As the representative of the amateur radio
community in Australia, I believe that I speak for
all radio amateurs when I extend mycondolences
and thoughts to all of the victims and their rela­
tives of this attack. I have no doubt that many
American amateurs and their familieshave been
directly affected by this cowardly act of terror­
ism, and I would like to express my personnel
feelings of sadness to these members of the
amateur radio community.

Contin ued on page 62



Marine, Commercial, Amateur Radio,
Aviation, Special Applications

Starting at $249

SGC Smartuner'
}1

HF Automatic Antenna Couplers
"For me and my radio dollar, there isn't a better coupler made!"

Jack Huebschen N9XRO

Cont inued on page 64

animation. How about a virtual electron­
ics lab where circuits can be soldered 10·
gether and tested?

Looking over the fie ld, the outfit
which co uld bring us the best in educa­
tional products righ t now is Apple Com­
puter - by virtue o f Steve Jobs' Pixar
connection.

A few leiters from me ge t shunted ofT
to thei r legal departmen t. They send me
form leiters saying that Apple is not in­
terestcd in discuss ing new ideas. Maybe

,
~,

www.sgcworld.com t
Toll F~ (&Xl) 259-7331 • If! (42;) 74(>-6} 1O · Fa1 (425) 746-6~ ' Email: sgc@sgcworldcum

Mai ling: PO Bel1 3526, Bellevue, \\A9i\OO9 • Shipping: 13737 Sf. 2(~h Sl. Bellt'>Ue, \\:\ 98005 l:sA

Power Input: From 1.5W - Up to 500W'
HF Frequency Range: From lMHz - Up to 60MHz'

Up to 4,000,000 element combinations'
Five Sensor Devices .Spl'CS differ per model

"Undoubtedly the best piece of hamgear I have ever owned."
Ronnie Kane K9M:';1

Two Step Tuning
Step One: Pick up microphone.
Step Two: Transmit.

(Please note: HF Tuning doesn't get much easier than this.)

This is our opportunity to just ify the
billions of dollars of rad io frequencies
we hold. Now, turn off the TV, ge t off
that sofa, and ge l busy. And let me know
how you're doing.

Schooling 2020

These are the pionee ring days for di s­
tance teaching , whether it be via hooks,
tapes, CDs, DVDs, se minars, th e Web,
or videotapes. I envisio n the DVD pro­
grams of 2020 using professional ac tors
and writers, coupled with the magic of

NEUER SRY DIE
con.tinu.edfrom page 4

wo uld eventually be flying to Europe
and that they' d better get involved. Thus
started American Export Airlines and its
transatlantic service - which lasted
through WWll, until Juan Trippe got
Roosevelt to issue an Executive Order
saying that no steamship li ne could own
an airline. Pan American bought the airline
for peanuts .

By the way, the comparisons of the
World Trade Center attack to Pearl Har­
bor are baloney. As I wrote recently,
Robert Stinnett published the documents 1------------------------------­
in his Day of Deceit that nailed Roosevelt
for having intentionally forced the Japa­
nese into attacki ng us in order to get us
into the European war. He knew exactly
where the Japanese carrier fleet was,
and their target. He replaced the smart
general and admiral at Pearl with incom­
petents and then kept all inform ation on
what was going to happen from them.
He also arranged for our carriers to be
away, leaving some old and no longer
needed battleships to be targeted . At the
cost of only about 5,000 lives, Roosevelt
got the American public to clamor to go
to war.

Anyway, getting back to ci ties. Any
place there are millions of people all in
one small area makes a great enemy tar­
ge t. Two hij acked airliners were able to
kill thousands of Americans. Imagine
what spraying some anthrax from the .
Empire State Building and around the
airports and subways could do !

And the fi rst thing the authorit ies d id
was close all bridges and tunnels and
shut down the subways, making it so lhal
New Yorkers were completely trapped.
That' s okay for a day, but a city without
power, water, and food wo uld soon be
a death trap for m illions. No ci ty has a
highw ay system that wo uld let mo re
than a few thousand people escape,
e ven if the au thoriti es left them open,
which is most unl ikely. They wo uld be
commandeered for emergency traffi c .

My advice? Do as I did and move to
the sticks somewhere. Stay away frum
people concentrations like those towers.
No one is going to bomb Peterborough,
where the highest concentration of people
is at Nonie' s Diner.

Ci ties are becoming less and less safe
places to live and work.

In the meanwhile, we've got 10 get as
many of o ur 600,000 licensed hams into
our emergency gro ups and trained. We
need to interest a lot more people in our
hobby/service . We wa nt to be able to
provide community and long-range com­
munications no matter what emergency
comes al ong , whethe r it be another en­
emy attack, that promised global super-storm,
or a sudden pole shift .
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LETTERS
From the Ham Shack

Hal Ca mlin W3 QL P. Wayne, I am the
guy who tin.l lold you about Wi nLillk :!(XKJ.
I am glad to sec that Jack Helle r wrote a
great article in 'T he Digita l Port" depart ­
ment of your September issue of 73. It was
the most informative "how-to' that I have
see n on the subject.

In the QRX section of the same Seprem­
bcr 73, there was a short article titled "T he
Greatest Generation," It was a well-written
ankle abou t L$1' 32:5. hut the writ er failed
to point out that the communications o f
KC6WYX. l ad . Carter. LST 32:5 XO and
w ired US ro.; R CDR and e lectrica l eng ineer.
included sendi ng E-mai l me...sages of the
ship's log via wint.ink 2:000 (see Septem­
ber. 200 1. 73. "T he Digital Pon: ' " WinLink

2000 and the Airmail Pack age" hy Jack
He ller KB7NOI to nonhamv 10 appear on
the ship's Well site.

Also. the Well ~ i ll' was nor IsISS7/ 1<'1325.
hu t lowe r c ase LSTSS7/LST325 . Thus :
lww w.palosvenks.com/btRS7/bt325.html l.
Whe n LST 315 sailed across the At lan tic.
uncsconcd with :t crew o f 29 whose aver­

age age wa s 73. und into Mobile AL. Oil

January 10. :!O() I. they e xpec ted ahoul500
relat ive s and fr iend.. 10 meet them . How­
ever because of ham radio communications.
winl.ink :!()( )( ) commumc.ulons and the news

media. there were over 10.000 greeters.
It is sad that Jack Carter KC6W YX he­

came a silen t key o n February 20. 20()].
bccuusc of cancer. .u the age 01'7 1. He will
he remembered by many as till' ham opera­
lor thai proved the versa tility or WinU nk

2000 as being the sho t in the arm that ama­
teur radio need.. 1\1 com pete and join in with

comp uter/Interne t communications, 73.

SK, Will iam " Bill" C hapma n W8TJQ

was horn 011 Jul y 30. 1922. in Plainwel l.
Michigan . The so n of Leland and Jeancua
twcbbcn C hapman . he died Mo nday. Au­
gu~t6. 2(K)1 at Ingham Medical Center. Bill
was voted " most curious" by his high school
classmate... and this trai t was a defining tea­
turc ofhi s life . He lived his life asking ques­
ti ons and learnin g ne w rhtng s , a nd
encouraged hi.. fami ly (0 do the same. Bill
~rvC1J as a radio opcraror o n merchant ma­
rine ships during World War II . making the
d angerous Munnall..L. run ~\'Cra l t i mes. He
graduated from Weq ern Mil.'higan Univer­
silYin 1 9~9 and taughl physic"'i and malh at
Au gusta High Sdluol where he a l-.o coached
varsity hasketball, taking his team to Ihe
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19 5 0 sta te fin a !s . Rill wo rked a t
Wedemeyer' s Electronics in Lansing fill" 30
yea rs. He was a devo ted ~tSU sports fan,
attend ing every home ba..kctball game stnce
1951. Bi ll had ma ny hobbles: He pla yed
trumpet and banjo in a college jan: hand.
was a member of S.P.E.B .S .Q.S .A .. had his
own plane and loved 10 fly. was an acti ve
partici pant in the Ce ntra l ~l ich igan Ama­
teur Radio Cluh as W STJQ with an Extra
Class licen se. and eng aged in tournament
cribbage. He lo ved the friends who joined
him In these activ ities. Bill wa.. a worldwide
traveler. hUI al so enjoyed fi shing at the eOI­
tage he built in northern Michigan . Hill
married Mary Louise Stauffacher, who sur­
vives. on July I,,, 19~5 . Together they raised
seve n daughters : Anne Martin (Ra lph),
Margaret Chapman (Bjorn Dag Gundersen).
~tary Trese Cook (Mark). Elizabeth Murray
(.~1ark). Bernadene Leo ne (Lucian i. Jenni ­
fer Quinine {Patric k ], and Jane Samaniego
(Chris tobalj. B ill cheri..hed his :! I grand­
c hild ren and 3 great-grandchild ren. Memo­
rial corurihutions can be made III Mothe r
Teresa House for the Care of the Terminally
Ill . P.O. Bo x l 300~ . Lan sing M I ~X90 J. in
memory of Will iam W. C hapman.

Mike ~li11l'rWA8YKN.I'm so rry 10 re­
port that my oid ham radio and gunsmi th
m entor o f ma ny ye a r s. Tom Stcncc
W8NQD/ KNSB . has become a silen t key,

Tom was horn in 1910. and had enjoyed
ham radio si nce its most exciting and magic
early years. He taught me how to build my

first rege nerative de tector. and he lped me
hui ld my first CW transmitte r. He adminis­
tered my Novice and Technician e xams bock
in 1967 .

By wa tching Tom at work. I learned to
o perate the lathe, mill. and d rill press. and

many rimes sa w him ma ke a req uired 1001
0 11 the spot to complete a difficult job. He
always said. "A machinist can make tools,
bur tools can' t make a machini st ." He was a
tru e arti st in wood. brass. and stee l bad in
those days, and made ..orne o f the most
beautiful rilles I'v e ever see n.

Tom was also a writer. altho ugh his work
seldo m went any farther than his frie nds. I
have a magazine from many years ago in

which he sent a wonderfully funn y let ter to
the editor, who presented it unabridged as

an e mire co lumn. It ' ~ a c lassic. I see a bi t of
Tom 's writing "'ity lc in m), o wn anicle s from
time to time. When I complain that it's easier

10 lind a dutch o f auk eggs than a repair pan
for a modern ham rig, that's Tom pecking
through.

Growing up around To m's shop has had

an e ffec t o n the way I look at problems and
arri ve at solutions. ... I wou ldn 't be a ham.
an author. o r an e ng ineer today we re it nor

fo r him.

Xorm VK5GI. QRP is enjoying a rcnals­
sance -show the kids ho w to make rccci-..•
ers fo r a lmost no cost hut a 10 11a fun . and us
Iiccu..cd ham.. how In make o ne-tra nsi..tor
transcei vers and linear amps from one power
transistor. I ' d really, REALLY, like 10 know
ho w 10 make a 10 gig transceiver from the
motion detectors. tJ have 1\\0 - I o nly need
someone 10 show me how f If I had the
money. I'd send a subscriptio n to the ma g
10 the science club at the local high school.
Oh. Wayne - r cou ld go on all night on
getting folks ofT their hull s and starting to
live a healthy life sty le. Here we are go ing
to he shoveling it up-hill I fea r. As for me .
my wife and I d id the d rastic and at nearly
60 years yo ung mo ved In an acre of para­
dise out in the donga where I can grow my
o wn veggi es and raise my chickens as well
as run my desktop pub lishing business. I do
work for the local area. which is rural. wine­
and olive-growing, Trul y, I ha ve KEVER
in my life fe lt better, and hear in rnlndthat I
was ho rn in a bomb shelter duri ng one o f
the freq ue nt visits by rhc Luftwaffe o ver
Liverpool ! Yo ur editorials. Wayne . a re re ­
ally inspiruucnal and mean a lotto me. Keep
Oil keeping on!' God bless !

Arnold Sa muels, Ocean Shores WA, It
is again my sad duty 10 advi..c you o f the
death of a good fri end . Gary Pau l Anderson
N7J PG. Gary passed away Apri l 27th. 2001 .
at the age o f 60. He wa.. hom Se ptember
12th . 19~O. in Spokane WA.

Gary loved the sea. He was in the U.S.
Coast Guard and was a U.S . merchant ma­
rine seaman and o fficer from 1957 through
1971 . He owned a charter boar calted Mm'·
a id: and was capta in for the charte r fi sh­
ing vesse l Neddie Rose. He was an oULslandi ng
mechani c and helped me several times. re­
pairing my antenna tower and rotator. He
belonged to the Grays Harbor Amateur Ra ­
dio C luh and the Ma,>onk Lodge Frank lin
).i.Jdf! e No. 5 . Po rt Gamhle WA . He Ii \'cd in
Westpon \VA until lhe lime of bis death at
the VA ho spilal in Sean Ie . II



• kit still on ly $109S
• 1acfory assembled still only $1295
w-~, 1~3_114 , 213-233, 420-475 I.l Hz
( FCC ty~ occepl«llo< commo«>.1........ioo in 150 & ~50 MHz banois- )

Hamtronics, Inc.
65 Maul Rd; Hilton NY 14468-9535

Ph: 716-392-9430; Email: sales@hamtronics.com

Digital Voice Recorder Option. Allows rnessaqe up
to 20 sec. to be remotely recorded off the air, Play
back at user request by OTMF command, or as a
period ic voice Id, Of both. Great for making c lub
announcements! . .. only $100

REP.200C Economy Repeater. Real -voice ID, no
dtmf or eutopatch. .. Kit o nly $795. w&t $1195

REP-200N Repeater. W ithout controller so you can
use your own. . , K it only $695, w&t $995

Hamtronlcs has the
most co m p lete line
of modules for
making repeaters.
In ad ditio n t o
exciters, ce'e. and
receivers . we offer the following contro llers.

HANDY FREOUENCY COUNTERS
Pocket sized. bu t lab qualityl 3GHz
bandwidlh . 1ppm accuracy, very afford­
able, NiCd baUery, ac adapter/charger,
rugged biack flnod ized aluminum case,
Telescoping whip antenna and great
sensitivity allow measurements even from
a distance.
Three models with pr ices from $99 to
$219. All go up to 3 GHz. Somegoas
low as 10 Hz wi th oose filters and other
advanced features.
See our webs ite for deta ils.

COR·3. tnexpensive. fiexible COR modu le with timers,
courtesy beep. audio mixer o nly $49Ikit, $79 wit

CWID·2. Eprom-ronlrolled 10'er, .. ,.o nly $54Jklt. $79 wit

OVR-1 . Record your <Nin voice up to 20 sec. For voice
id or playing club announcements. $59Ikit. $99 wit

COR-4. Complete COR and CW ID all on ore board, 10
in eprom , Low power CMOS . .., ,..only $99Ikll. $149 wit

COR-6. COR with rea l-voice id. Low power CMOS, n0n-

volatile memory kit only $99, wit only $149

COR-5. iJP controlle r with eutcpatch. reverse ap. phone
remote control , lois of OTMF control functions. all on one
bwrd. as used in REP-200 Repeater. . $379 wit

AP-3. Repealer aulOp<3tch, reverse autopatch phone line
remote control, Use wilh TO-2. . """"" ......." ..." ." kit $89

TO-2. FOUNl igit DTMF decoder/controller. Five latching
on-off functions, toll call restrielor . """ "" kil $79. wit $1 29

10-4. OTMF control ler as above except one on-off
function and no toll call restrielor ." " " .."" .. ......" .. . wit $89

A microprocessor-controlled repeater with full
autopatch and many versatile dtmf remole con­
trol features at less than you might pay for a
bare bones repeater or controller alone!

IJ

.. $179
..-' .. $209

•

R301 Synthesized VHF
Receiver: various bands
13S-174MHz, 216-226 MHz,
• K it (ham bands only) (TCXO option $40) " o nly$139
• Wired/tested (ind TCXO) , $209

R304 Synthesized UHF Receiver :
various bands 400-470M Hz.
• Kit (440-450 ham band only) (inel TCXOj .
• Wired/tested .

Access all your favorite
closed repeaters!
• Encodes all standard subaud­
ible torles with crystal accuracy
and convenient DIP switch
selection.

• Decoder can be used to mute receive audio and is
optimized tor installation in repealers to provide closed
access, High pass filt er gets rid of annoying rcvr buzz.

• TD-5 CTCSS Encoder/Decoder Kif "" " " $39
.10-5 CTCSS Encoder/Decoder Wired/tested $59

CRY STA L CONTROLL ED:
• R100 for 46-54,72-76, 140-175, or 216-225 MHz. .
...................... ................... ..-' ., ... kit $129, wit $189

• R144 Like R100. lor 2M, with he lical resonator in
Iront e nd .. kit $159 , wit $219
• R451 lor 420-475 MHz. . .. klt$129.wlt $189
• R901 for 902-928MHz . k it $159 . wit $219

FM RECEIVERS:
Very sensitive- O.2pV,
Superb selectivity, >100 dB
down at 112 kHz, besl avail­
able anywhere. flu/ter-proof
squelch,

VHF & UHF POWER AMPLIFIERS:
Output levels from 10W to 100W..,.... Starting at $99

FM EXCITERS:
RatBd for continuous duty,
2W continuous duty output.

T301 Synthesized VHF
Exc iter: for va rious
bands 139·1 74 MHz, 216­
226 MHz. Dip switch Ireq
setting
• K it (ham bands only) (TCXO option $40) $109
• W iredltested , incl TCXO . $169

T304 Synthesized UHF Exciter:
lor various bands 400-470 MHz.

• Ki t (440-450ham band only) inel TCXO $149
• Wlredltested , , ,.. , , $169

CRYSTA L CONTROLLED:
• TA51: lor 6M, 2M. 220 MHz klt $99 . wit $169
• TA451: lor 4 20-475 MHz klt $99 . wit $169
• TA901: lor 902-928 MHz, (O.5W out) wit $169

,,$59
,$89

.... ... $129

LNK·( )
PREAMP
ONLY $59Iw &t
Low noise LNY-lype preamp
in alum case wi BNC jacks.

Get t ime & frequency checks
without buyin g mult iband hi
revr. Hellr sotar flelivity reports
affecling mdio propagation.
Very sensitive and selective
crystal control led superhet.
dedicated to listening to WWV on
10 MHz. Perlormance rivals the most expensive I'CVrs

• RWWV Rcvr kit, PCBOI1ly .. , " ".. " " .
• RWWV Rcvr kit I'<ithcab!, spkr,& 12Vc1c adapler
• RWWV Rcvr wit in cabt with spkr & adapler ... "...

• Exciting new AM rece iver for
the 118-137 MHz aircraft band.

• Ideal for monitoring at airports.
• AIlOl'l'S pilot con trol of runway

lighting .
• ELT monitor \0 detect and

locale oowrec aircraft .
• Dip switch frequency serecuon.
• Superior sensitivity and se lectivity.
R121 Receiver module wired/lested $209
R121 Receiver in ca binet (...e _ bsitej . n . « 5299

Join the fun . Get str iking
Images directly Irom the weather
satellitesl

A very sensiti ve wideband 1m
receiver optimized l or NOAA APT ....""-'--::.:::...::.4
& Russian Meteor weather fax Oil .

the 137MHz band.
Covers all 5 satellite channels, Scanner circuit &. reeo<der

control allow you to automatically capture signats as satel·
lites pass overhead, even while away from home.
• R139 Receiver Ki t less case " ., ., " $159
• R139 Rece iver Ki t with case and ac power adapter.$189
• R1 39 Receiver wit in case with ec power adapter....$239
• Interna l PC demodulator board &. imaging soflware ..$289
• Turnstile Antenna " "" ...." " ." .. .. .,,__ .$135

LNY·( ) ECONOMY~
PREAMP ONLY $29/w&t ...• , ,

• Miniature MOSFET Preamp. '~
• Low noise figure.
• Available for various bands from 28 to 450 MHz

LNP-( ) PRESELECTOR ON LY $39/w&1

• Elim inate inlermod!
• Sharp 3-sect ion filter
• Low noise preamp
• Available for bands from

137 to 170 MHz

A sensitive and selecllve proles.
siona l grade receive r to mo nitor
cr itical NOAA weat her broad­
casts. Good reception even fll
otstarces of 70 miles or more wilh
suitable antenna. No comparison
with ordinary consumer radios'

Automatic mode provides storm wfltch. fl lerting you by
unmuting receiver and providing fln output to trip remote
equipment when en ale rt tone is broadcast. Crystal
controlled tor accuracy; all 7 channels (162.40 to 162.55).

RWX Rcvr k~. PCBonly .. " "... ..." " " " $79
RWXRevr k~ with cabl", ~ speaker. & AC adapter ".. " $99
RWX Revr wiredltested In cabinet with speaker& adapter .. "..." $139

RI21 AVIATION RECEIVER



HAMSATS
Amateur Radio Via Satellites

Welcome, Newcomers!

Andy MacA11ister WSACM
14714 Kn ights Way Drive

Houston TX n 083

}'o u are abo ut to em ba rk on a jo urney in to the fa scina ting high- t ech world of setetl i te
com m unication s. It won 't cost thousands of dollars, and you don 't even need a satcltite TV
dish just bring an open mind and an active curiosity .

The Space A ge begun 011 October 4.
1957. when Sputnik I achieved orbit

and became the world's first artific ial "31­
ellite. Though international tensions rose.
so did the excitement as scientists and 1.'11­

gineers ..pecu lated on the pote ntial o f the
man-made orbiting device. This wu.. a rad io
in space. Hams look note.

A year and a hal f tater. Don Stoner
W6TNS mentioned a solid-sta te six- 10 1\\'0­
meter repeater with solar power in his
"Semiconductors" column in the April 1959
issue of CQ magaz ine . The re pea ler was to
he lofted by halloon over the Southwest.
Don wrote. somewhat longue-i n-ch eck ,
"Can anyone come up with a spa re rocket
for orbiting purposes?"

Onthe morning of December 12, I Y61,
OSCAR· I , amateur radio' s first "hamsm."
began transmiulng from space . It's been 40
years.

Today, we have severa l hamsar s. They
have been built lly amateur-radio enthusi­
asts a ll over the world. UoSATs from Great
Brita in. Fuj is from Japan . RS units fro m
Russia. OSCARs hy the U.S. , West Ger­
many. and others. They arc in om it now. just
wai ting for you to join the fun and usc them.

All have telemetry outpu t. and many ha ve
transponders for comm unicauons. Earth sra­
nons ra nge fro m sho rtwave to UHF an d
micro wa ve systems.

In this sflCcia l satel lite issue , you will rind
cons truction artic les. sale llite pro liles. and
infor mationa l topics on a ll face t ~ of the
amate ur satelli le prog ram . DCI:l ils o f the
progJ:l11l'S history can he found on-li ne al
[htlp://www.amsat.org1, in the AH.RL I lal/(/'
book a nd The Satell ire Expa illl f' II1Cf 'S
Halldbook. Our purpose is to ~how you hnw
10 get on the sate lli tes tod ay and whal to
e xpect tolllorrow.

New sa te lli tes arc being read ied fo r
lau nch from many sources. Packet radio
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from space, d igitized TV pictures from tow­
earth orbi t. voice synthesizers wi th two­
meter F:\1 down link operation. an d other
modes wi ll make 2002 a banner yea r fo r
A:\ISAT a nd its interna tio na l affiliated
organizmions.

Care 10 know more'! Read thi s issuc! It's
all here . You may lind that your shack a l­
ready has all the equipme nt needed for full ­
duplex amateur radio satellite activity. Jo in
the fun in using the highc!'lt repeaters around.
Make your ne xt contac t an OSCAR contaet!

Glossary

A\ISAT - The Rad io Amateu r Satellite Cor­
poration. who..e purposes include satellite construe­
l ion and ed uc atiun as a nonpro fit membe r­
shi p-funded emt Iy. For detni Is ca II (301 ) 589-6062,
write 10 P. O. Box 27. Washington DC 20044, or
check lt OUI on the Web at [ h llp: /lw""w.a ll1~al.org l .

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

AO · I U - A\ ISAT·OSCA R-IO. The first amu ­
rcur high-orbit commu nications satellite, launched
in t983 . AU- to is sull on she air pros iding hmued.
bUI usefu l. lmear transponder operation for voice
and Cw , ia \ lode "H" - 7o-,m up and two meters
do.... n.

AO ·2 7 - A\ IRAO·OSCAR-27. A 'ef) popu­
lar low-orbil microsar .... ith a two-meter 10 70-cm
F!-I eros-band repeater system.

..\0 4 0 - AMSAT-OSCAR-40. Our most rc ­
cent amateur-radio high ·orhlt comm unic ations
satellite . In spite uf damage 10 some s~·st cms that
occurred in J)ecem"er 2000. Ihi'i hamsal has nu­
ll1 ~rous e~perimenl S aud sy~ lems lhal are fu lly
functional ,

APOlo:l't" - A salellile'> po, iliun wh~n il j , fan hesl
frolll lh ~ eanh's su rfaL'~ .

ARISS - Amaleur Ralll() un the Internalional
Space Slalion , The currenl g~a r b in usc un lwo
llIclers wilh pa.;kcl and voice .

Downlink - The space-lo-eanh signals comi ng
from a salc llite.

Doppltr Shin - Thc appar~n l frequ~ncy shift
o f sig nah as rt lransm illed through a said lite
I ranspond~ r.

FO·29 - Fuji-OSCAR-29. An amat eur-radio
satellite built hy hams in Japan and launched on a
Japanese rocket.

Full Dupll'\: - T he ahilily 10 livtcn 10 your own
signals as retransmitted via sneuue .

Ha lll 'oMt - Anomer name: for an amateur-radio
satellite.

Keplertan Elemen ts - A set of numbers used
10 define a ~ate ll i le 's orb u. !-Iost !rad lOg soft­
ware requires these numbers to deremune satellite
a sailablluy.

t O S - Loss of Signa l. Whe n rnc satellue
ha s completed its pass and has fa llen below your
horizn n

!\Ind t' - A I ~H~r description of a particular up­
link/do wnlink Frequency combination for a sat ­
e ll it e tra nsponde r. For e xamp te : Mode " A"
defines a two-me ter uph nk and ten-meier down­
link operation . whil e Mode "US" defines a trnn­
s pender with a UH F up li nk (7 0 cun and a n
S-hand downlink ( l] cmj.

OSC,\ R - Orbiting Satellite Carrying Amateur
Ralh'l.

Perfgee - Asatellite's position "hen il is closest
to the earth

RS-12/13 - The mosl popular Russian hamvat.
These 1.... 0 devices are a pari of rbe nas igalion sal­
ellite. They are a continuation o f the Radio Sport
series begun in 197 8 with RS· t and RS':!.

Telemet ry - Data transmitted " Y' Ihe saId lite
describing the health o f the onboard systems. The
format can be C W, RTTY, ASCII . PSK, or e ven
s )nl he , i J ~d voice .

Transponder- - A linear " repeate r" on a sarel­
lile Ihal retransmns signals from one hand 10 an­
other. For example: An RS mode " A" transpo nder
takes a 40 kHL(MIn ion of IWO mel~ro;, and Iransla l~ ~

illO a 40 kHz ponion of 10 meters ,
1I0 - J1 - UoSAT-OSCAR-I I .The 'e';(lnd Uni­

sersil)' of SUlTey ham..al was design,'d , hui ll and
launchell m ,h months. Laundl~d in 19K4. Ihis
l1 :lI 11sal conllnuc> [ 0 1ranSl11 il Ie1cmclry on 14.'\.IU 5
\ lH IFM al1200baud,

UO- I" - LJo5 AT-OSCAR· 14. Hulll hy ham, al
Ihe Univl'r 'ii ty' of SUIT~)' in England. lhis low·mhil
'icientilkfeducational sa l~lI i l~ is cli lTelll ly opera ­
tional a, a w ry popular crosshanJ FM repealer wilh
a two-meIer uplink and 70-cm downlink,

t:p link - The ~anh·lu- 'i pacc 'ilgna ls s~n l 10 a
salelhle. ii



Simon Lewis GM4PLM
Creach Fa rm
Ochiltree
Ayrshire KA18 2QH
United Kingdom

Practical RF Ground Stations for
AMSATAO-40

All you need to know.

AMSA TAO-·W is an exciting opportunity for th e am ateur satellite world. Its h igh el­
liptical orbit and consequent large visible footprint enables reliable in tcrcontinen tel
comm unica tions to be made using small. low-p ower. ground stations. AO-40 is of
particular interest 10 a microwave amateur as it 's the first amateur sa telli te 10 usc
microwave transponders for its primary comm unications platform.

I n spring 20(JI . the fi rst transponder thi s point in time to produce another Transponder configuration
tests were carried out; they were "satellite specia l: ' and especially pleas-

Tables 1-3 show the transpondersimmediately successful with sta- ing to be invited bad to partic ipate in
tions around the globe using AO-.JO·s this issue.

carried by AMSATAO~O. These tran-

"Ocm, 23cm uplinks an d 13cm down- In the following piece. I wi ll ou tli ne
spende rs a rc connected via J trunspon-
der IF matrix which allowslinks. These tests proved that AO....m what equipme nt is required in the RF

any
comhination of uplink to he connectedwas go ing to he a huge success ; this is pa rts of an AO-40 ground station and to any combination of downlink. Two

particularly pleasing conside ring the where to obtain these items. plus give
separa te combinations can he urifizcd,

uncertain start to life that the sate llite some hints an d tips to help guide you a llowing two wholly separate con figu-
had come through! to your first successfulAO~O contacts. rations to he operated at the same time.

With the orbita l maneuvers now C urrently, only the 70cm and 23cm Unfortunately. it is no t ye t known if
comple te and magnetorquing bringing uplinks arc in operation; downlinking is the VHF/UHF transponders arc ~t i ll
(he satellite hack in a favorab le oricn- via the 2A GHz band. Other transpon- operational . currently only theso
ta tion for transponder operations. it is dcrs have been tested. but results have 7Ocm/23cm/2 A GHz combination IS
fining that 73 Magazine has chosen been inconclusive and further work is re- bei ng. util ized. known as Mode UIJS.

quired to complete a detailed analysis of The transponders arc linear devices

Ana log
their status. So for the purpose of this ar- and thus allow the usc of narrowband

Uplink Digital (MHZ) Passband (MHz) ticlc. I will he concentrating on what is modes. i.e .. SSB/CW or narrowband

I "" - 2121G-212SO I actually available to operate on. I.e., data (PS K31. ctc .). In fact . the usc of
7(Xm and 23cm up and 2A GHz down. FM IS frowned upon as it uses

I ''''' - 24921)-24.960 I
I "" 14 ~.800-14~840 1 4~.8'IO-14~990

Downlink Digita l (MHz) Analog Passband (MHZ)
nkm 435.3CJO----435 550 435 550-435 ,800

'm 1 4~.95S--1 4~ 990 1 4~ 805---14~95-S
23cm(1) 1289 000-1269,250 1269 ,250-1269 ,500

nkm 435.900-436 200 435475-435 ,725
231::0'1(2) 1268 ,075-1268,325 1268.325-126a ,~7S

13cm(1) 2400.651)--2400950 24002 25-2400475
13cm(1) 2400, 100--2400 350 2400.350--2400 ,600

I 13cm(2) 2401 650--2401 950 2401225-2401.475
13cm(2) 2446200-2446450 2446.450--2446.700

I"""
3<m 10451,450-10451.750 10451.025-104 ~ 1 - 275

5668 .300-5668,550 5668.550-5668.800

Table J. AO-JO transponder band p/(U1. I'l l) ' '''''' 241)4.8 450--241)4.8.750 24048,025-24048.275

uplink frequencies. Table 1. A O-40 transponder hand plan. P] D do wlIlillk f requellcies.

73 Amateur Radio Today . November 2001 11



simplest station available for full A0 -40
operation.

In this station, a 2.4 GH z downcon­
verter is added and connected to either
a 2m multimode or the 2m part of a
multi hand multi mode. The 70cm an­
tenna is connected to either a 70cm
multimodc or 70cm port of a multi ­
band radio .

Ideas for antennas for bo th uplink
and downlinks can be found else where
in this issue.

A more complicated station is
shown in Fig. 2. This allows use of the
L hand upl ink (1269 M Hz). This is
parti cularly usefu l if you own a 23cm
radio or module for one of the multi­
band radios such as the Yacsu FT-736R
or Kenwood TS-790 .

For most people, the purchase of a
dual-band radio will not present any
technical problems, but the 23cm up­
link could he unknown territory for
some. A word of adv ice here . There is
no thing specia l about microwaves - it
is simply a case of learning some new
skills and techniques. O nce you arc
over the hurdle of microphobia - [he
fear of anything small , such as micro­
waves ! - you are high and dry !

So let ' s consider some options for
23cm.

If you own a multi band radi o such as
the FT-736, T S-790, or even the new
IC-910, the n adding a 23cm band
modul e may be the eas iest route , al­
though it could never he classed as the
cheapest. As a n alternati ve, a sing le­
band 23cm radio could be purchased,
although these were never produced in
massive amounts and can be hard to
obtain.

Probably the easiest option is to bu y
or build a 23cm transvcrtcr. Thi s will
allow conve rsion in both transmit and
recei ve to 1269 MHz from either a 28
MH z or 144 MHz transcei ver. There
arc quite a few models available ready­
built from so urces such as Down East
Mi crowave , DB6NT, and SSB Elec­
tronic s. All are sui table for use on
AO-40.

An alternati ve to a ready-built model
is a ki t. Bu ilding a 23cm transvcncr is
not a major issue if you can handle a

Mode L - huy/huild?

24 GHz - 144 MHz
Downconverter

144 MHz

equipment added to become opera­
tiona l on AO-40. So far there is no
commercial VHFIUHf' transceiver with
a 2.4 GHz receive capability buill-in .

T he second option is to consider us­
ing existing equipme nt in your station.
You may a lready own a dual-band
multimode or separate VHF-UHF multi­
modes. If you own this type of station,
it could be quite simple to add a
downconvcrtcr and some antennas and
be up on the sate llite quite quickly.

The best. and cheapest option, re­
all y, is to buy secondhand items and
put together a station this way. It will
perform just as well as ne w, hut costs
considerably less.

So let ' s look at what is required for a
Mode UU S AOAO ground station.

Fig. 1 shows a UHF up/2.4 GHz
down station and demonstrates the

435 MHz Up

2.4 GHz Down

Small 70cm Vagi or Helical

Beacon
General Beacon Midd le Beacon Engineering Beacon

(GB) (MHz) (MB) MHz) (EB) (MHz)

ern ,"'. 145.898 ~,

, oom 435 .438 435.588 435.838

13<;m(1) 2400.188 2400.338 2400.588

13<;m(2) 2401.173 240 1.323 2401 .573

,= 10450 .975 104511 25 10451.375

1.5cm 2404 7.885 24048.035 24048.285

Station design

SArTV Dish and Feed

Table 3. AO-40 transponder band ptan. P3D telemetry beacons (IHU). Beacon fre quen­
cies have heel/measured before lalll/ch at Kourou and may change due to ag ing, vibra ­
tions, or temperature. 211l-MH (//1(113clII (2)-MB have already been measured in orbit.
Remarks fo r tables: All rece ivers are inverting.' Telemetry beacons are fo r command pl/r­
poses and are modulated in 400 bit/s BPSK, AMSAT fo rmal. The MB call be switched
between tlt tt-l or IHU-2 teiemetrv.

widcband widths and is a high-duty
mode , wh ich uti lizes a lo t of satelli te
power (so it is classed as unneighborly).
So to operate on AO-40, some form of
multi mode SSB and/or CW uplink
and downlink capahili ty is required .

Putting together a station for AOAO
is not really "rocket science," excusing
the pun! But its design rea ll y depends
on whethe r you want to buy new, have
existing equipment you can use , or
wish to buy older equipme nt, perhaps
purchased secondha nd.

Buying new is an expensive way of
gett ing onto AO-40. Simple as that!
There are a number 01' modern dual ­
band VHF/UHF multimodes that
would be suitable but arc very expen­
sive and would still need additional

Fig. 1. AO-40 Mode UIS satellite station.

12 73 Amareur Radio Today . November 2001



2 .4 GHz Down

The impressive IC·756 Pro covers HF plus 6
meters. The high resolution 5 inch TFT color
display provides more operating information
than ever, including a spectrum scope. The
32 bit floating point DSP provides crisp, clear
reception with 41 built-in filters. The "Pro" is
the choice for serious Dxers and contesters.

144M Hz or
4 32MHZ

2.4 GHz • 144 MHz
Downconverter

23cms Transverter ~.....
1269 MHz Up

SATTV Dish and Feed

Small 23cm Helica l or Dish

'" """ "'"""'"", ,.......'-, -- ,
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The 1e-746 covers 160-10 meters plus 6
and 2 meters with 100 watts on all bands.
Call or visit our website for further details
and pricing on this and other ICOM radios.

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
+ Orders: 800 431 -3939
elnto: 614866-42£7
www.universal-radio.com
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/ /----~ \
u"nillersal \
radic" lne. ," .

144 MHz

Visit our Home Page to see and actually try our Weather Stations:

www.peetbros.com
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orld's best ham weather station*
The ULTIMETER®2000 tracks
more than 100 values so you can
monitor and record weather
extremes in your area.
Instant acc ess to: • c u rren t v a l u e s -

tV: ~ \'/: today's highs and lows e long term highs and lows «

\ ~\l-e 6'/.' ~ time/date for all highs/lows >rain totals'] for today, yes-
/".clua terday. and long term • alarms, and much more. Easy to install.
• Connect data output directly to TNC for APRS weather station.

Features superbly accurate: • barornet- Only $379 plus shipping (fOptional
ric pressure. 3-hr. pre ssure change > sensors add' l.) Other ULTIMETER mod­
indoor/outdoor humidi ryt e dew poinr t e els starting at $ 189.
wind speed/direction ." indo.or and out- "Even WeatherWatch magazine con­
door temperature · wind chill tempera- eludes "the best we have seen."
ture • rainfall'[ .

The Weather Picture"
An eyepopping add-on to ),our ULTIMETER

Thc most popular accessory for our precision weather
systems, The weather Picture" continuously displays
all the vital weather data you've pre-selected from your
ULTIMETER~ Weather Stat ion. Big red numerals are
easy to rea d from across the room, day or night .
Available in two sizes, in brushed aluminum, traditional
oak, or solid teak.

Can TOLL-FREE: 1-866-364-7338 FAX 407-892- 8552
PEET BROS. COMPANY, Inc. 31E. 17th Street, 51. Cloud FL 34769

Our 26th Year {:I 20tH Peel llros. Co.

Say You Saw It In 73!

435 MHz Up

Small 70cm Vagi or Helica l

Pig. 2. AO-40 Mode UUS satellite station.

soldering iron competently and foll ow
a simple set of instructions to the let­
ter. Most modem transverters are of
single board design with either an
onboard local oscillator or an external
oscillator. Single board refers to the
design concept that puts both transmit
and receive stages on the same PCB.
The transverter normally accepts low­
power RF from a transvertcr and con­
verts this signal to the 1296 MHz
band. The receive function operates in
a similar manner, converting received
signals at 23cm to the 144 MHz band
transceiver. The transverter normally
contains DC voltage switching and the
IF transceiver switching circuits.

There are a variety of kits avail able
from a number of sources , many of
which can be found on the Internet.

The G3WDG 23cm transverter
(Photo A) is a typical example of a
single board transverter design. The
PCB carries the RF and DC switching.
It uses an external local oscillator at
1152 MHz. In my station, this is pro­
vided by a G3WDG surface mount os­
cillator. Low-power RF from an FT-90
is fed into the transverter and mixed to
1269 MHz. This is filtered and ampli­
fied to produce RF at around 10mW.
In my station, the WDO transverter is
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CU 1: I eod 's cote
\
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sol der c=" X
\
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PIon v ie w Side v ie w

t 'hoto A. G3WlJG 23('/// transl'o-to:

Fig. 3(a/b). Surfa ce 11I0/1111 COll1pO/lellt placement.used so lely in tra nsmn for AO-40
purposes.

Building this kit is fa irly simple. The
kit is mounted in a small tinplate case
that provides scree ni ng and a rigid
mount for the PCB and connectors.
The case is so ldered together. Connec­
tors are mounted direc tly on the PC B
tracks by soldering them to the sides of
the tin p late case. In my station, a mix­
ture of microwave SMA- and SMC­
type connectors is used . Do not usc
BNC types at 23cm or abo ve - you
will be wasting your hard-earned cash
in connectors that are useless at these
frequencies. Ncty pcs are accep table
and will work up to 10 GHz. Once the
case and connec tors arc made up. the
PCB can he tacked into place and then .
once checked correc t. seam-soldered
along the PCB edges . This provides an
exce llent RF-tight enclosure and a
rigid mou nt for the PC B. Now the

Photo H. G3WlJG 1\V 23.11I PA.
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mounting of com­

ponent" can begin .
Surface mount components arc actu­
ally qu ite easy to use; again it's simply
a matter of technique . They can be
handled easi ly by using a line-tipped
solderi ng iron and line-gauge solde r.
SM components lay flat against the
board and not on a vert ical edge [see
Fig, 3(a/b) j. To solder them. arrange
the position or the component and then
ho ld in place with a fine-tipped tool.
The iron is then tinned and brought
onto one end of the component and the
PCB. This should then hold the com­
ponent in place. The iron and solder
arc then used to so lder the opposite
end of the component. Finally the first
j oint is remade using the iron and a
little solder. This all sounds compli­
cated, but it takes .longer to describe
than to actually "do"!

Putting the components on is usuall y
qu ite a quick process. and generally I
fi nd i( much easier than using compo­
nents with long leads.

Most microwave kits need on ly ba­
sic alignment. This is because all the
hand work, such as fi ltering and
matching. has been done at the PCB
level. Thi s makes buildin g a modem
microwave tran svcrrcr eas ier than ever.

Uplink amplifiers for Mode L

Although our basic transverier is
now producing power, some amplifi ­
ca tion is still needed to get the transmit
power up to a decent level. For most
app lications. 15-20 watts arc sufficie nt
especially when coupled (0 a reason­
able gain 23c m anten na such as a heli­
cal or sma ll dish. (See elsewhere in
this satellite spec ial edit ion.)

Producing power on 23cm is as easy
as 2m but not as cheap! Fortunatel y for
us, Mitsubish i manufactures a range of
amplifier "black bricks" for 23cm. To
get 20 watts on 23cm requires two
brick s: one ( 0 take our 10 mW to I
watt and then a second brick to take
the power to 20 walls. These blocks
arc qui te easy to usc, and the only
downside is their price !

Kits for 23cm amplifiers (I wall and
20 watts) arc readily available from a
number of kit manufacturers. both in
ready-made or kit form . This enables
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Globe Motors
# 4Q9A582
Precision qear­
head motor
equipped with an
elect ric brake and ~
a tach or posil ioning sensor. Brake must be
ene rgized to allow motor to rotate . Brake
can be easily disconnected if not required .
Motor rated at 12 vee. brake at 24 vee. No
load rating: 25 RPM @ 12 Vdc @ 130 rnA .
Overall size . e.eluding shaft , 5.1 5· long x
1.52" dia . 0 .25" dia. • 0 .9" long shall with a
press-fu gear. Th readed mounting holes

on gea mead lace. $20~
CAn DCM-177 each

Interconnections between the shack
should be made using N-types as we ll,
but keep the number of connections to
a minimum . Every connector you use
ea ts up a li ttle more power you so
prec iously generated .

Within equipment the best choice of
connectors is the SMx range . These
are a range of miniature microwave
connectors designed for tx..th minia­
ture flexib le cables and the hardlinc
microwa ve cables.

Whilst on the subject of cables, the
interconnection betwee n shack and an­
tenna is vitally im portant on your L­
band uplink. Choose the wrong cable
and your precious power will simply
heat the cable . Choose a length of
Belden hardline o r Andrews Heliax and
this will ensure that the most power
reaches the antenna .

Dow necnverte rs fo r 2.4 G H z

So far we have d iscussed only how
our uplink is designed. To receive the
sate llite, you will also need a 2.4 G Hz
rece ive capability. The very best way
to achieve this is to downccnvcrt to
eithe r 70cm or 2m.

As with the other items ment ioned in
this article , there are a variety of co n­
verters available on the c urre nt market.

Commercially-built conve rte rs are
avai lable from Down East Microwave,
DB6NT, and SSB Electronics, to name
a few,

There is also a good range of kits
available , and as with the 23cm
transvcrtcrs, these arc easily built as
long as you can so lder profi cient ly and
fo llow some simple instructions .
Charlie G3WDG has just re leased a
new kit for a high-perfo rmance but
easily built 2.4 GHz downconvcrtcr.
Photo D shows a picture of the com­
pleted unit. Simi lar designs arc also
available from a number of microwave
kit manufacturers .

An alternative option to a kit or com­
mercial unit is to modify a n ex isti ng
commerc ia l un it. Amateurs are always
quick to find sources ofequ ipme nt that
can be pressed into service on the ama­
teur bands . A number of commerc ial
SATIV downconverters ha ve been
identified as suitable for usc on A0-40,
and there is plenty of information on

If producing power at 23cm is easy,
then losing it in poorly chosen connec­
tors and cable is easier st ill! Why, a fte r
paying plenty of bucks fo r a PA. do
people then choose to lose it all by se­
lecting incorrectly ra ted connectors to
save a fe w doll ars" !

At these frequencies, c hoosing the
right connectors and cable is an impor­
tant part of your station design. Choose
them with the same care as you would
any other part of your station.

All a nte nnas; if they are of qual ity
build. will use N-type connectors.
Never use BNC s or PL-type plugs
and sockets at 23cm. Nctypes a re
al so good for frequencies up to 10
GHz a nd so should he your primary
choice between a ntenna and the shack.

Connectors and cable

them to be easil y integra ted into an
existing station.

If yo u decide on these bricks ampli­
fie rs you need to make sure you stick
to a few ground ru les ! They need to
handled carefully ! M ake sure you do
not exceed the maxim um rated volt­
age, keep them well cooled using a
suitable sized hcatsink , and use a fan if
necessary: A 20 watt module may dis­
sipate as much as 60 watts in heat! And
don't overdrive them. If you keep to
the rule s, then they will perform well
and have a long life. Two modules are
shown as examples of thi s type of
technology. Again , these are by
Charlie G3WDG. I make no apologies
fo r being biased towards his kits . They
are well documented a nd he makes
litt le secre t of his kits, which makes
them easy for showi ng how the tech­
nology is used. The first module is the
G3WDGO l8 (Photo H) I wall PA.
This is mounted on a small fiberg lass
PCB. The compone nt count is ve ry
small and easy to construct. It will take
the 10 mW from the transve rtcr up to I
watt. The design has an onboard bias
supply and a DC switc h to disable it
during receive periods.

The second amp is the G3WDGOl7
(Photo C), which takes the I watt to
about 20 watts. The technology is the
same as the I watt amp, but it will need
a substantially larger heatsink.
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Photo C. G3WlJG /8W 23cIII Pr1.

ide ntifying, converting . and tuning
them o n the Internet.

Above a nd beyond

AO-40 carries transponders for other
microwave bands as we ll. So far, te sts
fo r these uni ts have not been co m­
pleted, or ha ve give n inconsistent re­
sults. With the orbital changes to A0-40
now completed, these transponder tests
will no doubt conti nue.

S uffice to say
that the techniques
for U S band will
give you a great
start for the higher
bands. Kits for 5 .7
a nd 10 GHz are
available, and with
some practice at
1.2 and 2.4 GHz,
it is possible to
constru ct equip­
me nt for the
hi g her ba nds as
well. Modem com­
poncnts are help­
ing in th is deve l­
opment, a llowi ng
easily bu ilt, high­
perform ance kits
for the amateur
market.

Fina le

AO-40 offers amateurs an e xciting
opport unity. With its large visib le foot­
pri nt and long orbit, the sate lli te will
not need to he chased across the sky.
This leads (0 leisurely and enjoyable
QSOs. The usc of L and S ha nd means

' that some wi ll need to learn ne w skil ls,
hut evi dence from the AMSAT bu lletin
board has show n that even peop le who
ha ve ne ver used microwa ves before

can success fully learn these new skills
a nd adap t easily to th is ne w technol­
ogy. It ' s ne ver too late to learn ne w
tricks ! It simply lakes a little will­
po wer and ded ication.

T here arc now more kits, modu les,
and commerc ia l eq uipme nt available
than eve r be fore . There re a lly is no
excuse! A stat io n for AOAO is fai rly
easy to cons truct. a nd hope full y th is
art icle has given so me insight in to
what is req uired and how it connects
togethe r.

AO-40 is an exci ting sate llite that
w ill revol utioni ze the amateur sate llite
world . The future is here and now - 1
hope yo u come and e njoy it !

Resources

AMSAT Home pages - [hnp://www.
amsat.org]

D B6 NT Kits - [h ttp ://ww w.db6nt .
com]

Down Eas t Microwave Kits ­
[h t tp :l l ww w.d o wne a stm ic row a ve .
com I

Drake 2880 SATTV Mods~ [hltp://
ww w.gumrf.freese rvc.co.uk]

G 3WDG M icrowave Kits - [h ttp://
www.g.Iwdg.frce-online.co.uk] Fa

Advertising Sales
1-425-557-96 11

The New Pools!

Only
$9.95

Pl us $3.50 S&H

Omega Sales
P.O. Box 376

Jaffrey, NH 03452
800-467-7237•

The exact questions. nudtip!e choices
lind answers for the Technician Class,

General Class, and Extra Class
operator's license.

Exami nation Tes t
Questions & Answers

Photo D. 2.4 GH:.-/..u Mil:. dOWIlCOIII 'c rte r.
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Simon lewis GM4PlM
Creoch Farm
Ochiltree
Ayrshire KA18 2QH
United Kingdom

Microwave Antennas for AO-40
The expert speaks.

Over lhe past few months, AO-40 has really made its mark in the ama reur setellite-mi­
crowave world. The small period of transponder operation allowed many «nuueurs 10
lest and tune their equipment and prove their slation concep ts were correct This pe­
riod has also sllowed for a period of experimen tation and has shown that there are ,1
number of small compact antennas that will work perfectly well via AO-·m . This article
outlines some of the an tennas that have been proven to work via this new satelli te and
includes some easy-build designs, which can be reproduced at home using simple
hand tools and materials easily at hand.

M
icrowave antennas offer major advantages ove r
their lower- frequency counte rparts. Genera lly
they are compact and offer high gain in relation

to their size. Most microwave antennas are actua lly quite
simple a ffa irs and do not require major amounts of e ngi ­
neering to be successful. In typica l a mateur fashion. we
have been quid to ut ilize the ever-growing supply of mi­
crowa ve parts from the telecoms, data, a nd tele vision indu s­
tries and put these to use in our microwave stations Oil the
amateur bands. Many of these parts are suitable for usc . and
I will be showing how to construct ve ry effec tive micro­
wave antennas from parts easily available at j unk sales.
swapmeets . and tru nk sales. The ground rule for this is to
keep your eyes open - it's quite amazi ng. the bargains you
can pick up !

Most m icrowave antennas come in three main flavors:
Slotted or cylinder antennas used fo r omn idi rectiona l \vork.
yag! antennas. and di sh antennas of various types . Some
com bine to form dishes and fee ds, such as the G6LY B
SATIV dish and feed I will be describing later. So be prepared
for a litt le variety in life!

Omnidi rectional antennas are of little usc for serious sat­
e llite wo rk. so I will concentrate on yagis and dishes for the
purpose of this article.

Ya~is and hellcats

Vagi antennas for microwa ve work arc genera lly avail­
able up to 2A GHl . At these frequencies. yagis offer high
gain with compact boom lengths. The trade off is that bui ld­
ing antennas :H these freq uencies req uires accuracy. as
eve n small errors in construction can significantly alter the

,

Photo A . Paul G6UAJ 's J.U ,\Iff: vagi and 10 GIf: 1.2m
Landro ver dish array.
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he lix can be wound in e ither right­
hand or le ft-hand motion. and this
gives ri se to the same polari zation.
Building a hel ical is very easy. and
many people already active on AO-40
arc using home- made hclica!s. I will
show you how to construct simple
hclicals later on. The picture shown
here is of G6LYB's portab le Mode S
station using a Sandpiper Communica­
tions 23cm he lical on the roof of his
London Il at . His neighbors' 8-foot
TYRO di sh is a lso visible.

Dishes

/'hoto R. Thc' helical a lllm l1l1 has only one active element \I'hieh is \\"Q1/1Il1 ill a spiral
fashion. A .1II1II1f ref lector it 1II001II(cd 01 the rear of the mlll'lllla to radiate the RF lI'a \'e

forwa rd and ill a circular motion around the shape of the helical.

performance of a design . Designs for
antennas at 1.2 and 2.4 GHz arc freely
available and with a little skill and pa­
tience it is possible 10 construct a good
microwave yagi using simple tools and
a lill ie pati ence . A typical yagi array is
shown in P hoto A. T his is Pa ul
G6UAJ"s 144 ~tH 7_ yagi and 10 GH I
1.2 M dish array on his Lundrover
used for rover operating. Yagis can he
sca led from HF all the way through to
the GHz. region if designed with care.
and are very versati le.

A downside to the yagi is that it is
linearly polarized - that is. it is either
horizonta l or vertically polarized. de ­
pendent on the physica l orientation of

the antenna 's elements. For amateur
sate llite working. c ircular polarization
is the accepted norm: the linearly po­
larized yagi wi ll work, hut not as effec­
tivel y as circu lar ly polarized antennas.
Lucki ly for us. the he lical anten na fills
th is design requireme nt nice ly and IS

easy to build.
T he hel ical antenna (photo HI IS

ve ry different from its yagi counter­
parts. It only has one active c leme nt.
and this is wound in a spira l fashion ­
hence the term "he lical." A small re­
fl eeter is mounted at the rear of the an­
tenna. a nd this radiates the RF wave
forward and in a circu lar mot ion
around the shape of the he lical. The

Probably the most popular antenna in
the microwave world is the parabolic
d ish antenna (Photo C is HB9DRD ad­
j usting his feedhom on his small di sh ).
They arc very popular, as they offer
very high gains in a very small space.
For example. a 2-fool. dish at 2.4 GH I
can offe r as much as 24 dB gain. Gai n
is only limited by diameter and the
mechan ical di fficulties of handling nu­
me rous square feet of dish surface ac­
cura tely - especially in times of poor
weather! The mechanics of the dish are
very simple. A concave surface of e i­

ther metal or composite material cov­
ered with a reflecti ng surface is used to
" focus" the incomi ng parallel RF
waves to a point. At the focus of the
dish some form of feed is mounted to
trans fer the received signa l to
waveguide or coax to he fed to the RF

,
Ph oto C. HB9DRD adjusting the feedhorn Of! his small dish.
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Photo D. This dish alllt:lll1a is a section of
a [ull parabola but does flat include the
center of the dish;
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shop ass istant what you really need
that copper pipe for! So just humor
them! It 's safer that way!

The following designs and projects are
not an exhaustive list . nor is it an at­
tempt to be such. I do not claim any of
the designs as my own. I have simply
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local hardware stores or DIY shops.
Armed with a list of material require­
ments and a tape measure . yo u will
find all yo u need on a Saturday morn­
ing tour of the local DIY establish­
me nts. Be warncd, however! You will
get some strange looks if you tell the

Fe.ds

equipment. The mechanics of small
dishes arc very simple. and fortunately
for us they come in many flavors and
types. Prime focu s dishes are the typi­
ca l mic rowave antenna we sec for sat­
cllitc systems consisting of the full
circular dish antenna and a feed at the
focal point. Another type that has ap-

peared recently. particularly with the f---;:::::::::::::::::::::;:::::::::::=====~
flood of satellite TV. is the offset dish I
(Pho to D). This dish antenna is a sec­
tion of a fu ll parabola but docs not in­
clude the ce nter of the dish. The feed is
mo unted on a small arm from the back
of the dish, holding it in place at the
focal point. There are a number of ad­
vantages of this in that the feed does
not block the dish. giving boner per­
Iormancc. and also docs not pick up
noise from behind the dish like a full
parabolic, leading to a lower noise
temperatu re - this is highly important
with today 's sensitive microwave
equipment.

Easy-b uild designs

Dish feeds for microwave satellite
work can vary in size and shape ! Small
feeds based on helica ls are easy to
build and will perform well on both
prime focus and offset di shes and are
especially popular on the lower micro­
wave bands, I will show Y0t;' an eas ily
built design that will transform a sur­
plus SATTV dish into a very effective
AO-40 antenna. The offset dish can
usc a similar feed for the lower bands,
but feeds can also be built for the
higher hands using copper water pipe
parts. As we progress, 1will show how
some of these feeds are designed. and
show how easy they are to make using
parts easily found at your local hard­
ware store. A q uick visi t to your local
hardware store is like visiting an an­
tenna parts store - all yo u need to
know is what to look for!

Building microwave antennas for
AO-40 does not require a degree in en­
gineering or sc ience. Designs for the
antennas are already availab le and
ready to bu ild. They have been tried
and tested and can be reproduced us­
ing a few simple hand tools at home.
Most of the parts can he obtained from
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Fig. 1. A MSAT-OSCAR--IO logo.

brought them together to show what
kind of desig ns and technology arc in
usc on AD- tO today. Using simple tools,
all should he easy to replica te and work
well. The udvar unge is that they also can
he bui lt for a few dollars and save a small
fortune ove r their commercial versions.
You \1,; 11 also get some pride o ut of
working A0-40 on an antenna you built
yo urself. Now there is a ta lking point
on-air or at the local club .

Antennas for 1.2 GHz:
a 23crn helical

A n easy-to- bui ld 23cm helical IS

offered using the d imensions in Fig. 2.
The he lical is easy to construct and
tune and will g ive good perfonnancc
on the Mode 11S uplink at 1269 MHz.
The dimensions were calculated using
the exce llent JAVA upplct at [http://
vhf. worldsbest.com.au/lfcl ix.htrn] . It
is a sim ple matter to manipulate the
desig n to suit the size a nd gain re­
q uired and then use these as a basis for
a design that you know wi ll work. The
23cm design shown here is a 16 dB
gain 16-turn design measuring ap­
proximately 3 feet in length . Of course,
if you arc more amhi tious yo u can

huild a larger hel ica l, but watch for
narrowi ng beamwid ths! The main cle­
ment can he made from small-bore
copper piping or the cente r of large-di­
amete r coax . It's really a case of what
yo u have easy at hand! The main cle ­
ment can be moun ted onto a PVC
drainpipe tube or by using small insu­
lated stando ff pillars. A boom from a
IOmm aluminum sq uare tube can be
fou nd in local DIY stores - thi s
makes an excellent boom that wi ll not
sag even as a sing le part. The re flector
sho uld be approximately 6 inches
sq uare and from e ither PCB materi al
or alumi num. Again . it' s really a case
o f using w hat yo u ha ve on hand ! The
connector sho uld be a n N-type . For
more constructio n information . yo u
sho uld read a desc ri pt ion of the an­
te nna constructed by J ames Mi ller
G 3RUH ; a copy is available at his We b
site [www.jrmiller.dcmnn.co.uk]. The
ARR L manual also contains an e xcel ­
lent description of building heli cals
and sho uld be read in conj unction with
the in formation prese nted here .

Antennas for 2.4 GHz - a Bcrn
helical

A desig n for a similar he lical for
2400 MHz is sho wn in the dimensions
in Fig. 3 . Again it's a simple matter to
construct using the same tec hniques
and material s as above . Re flec tor size
is approximately 120 mm sq uare.

fa« Dot.o ...,.. I _"""""'" lDd
D..1e ,.~ .. w..' 1"'-', _ 1b< H"';\o<a

Dish feeds

2.4 GHz helical feed - G6LVB
helica l feed

One of the cheapest ways to become
operational on the 2.4 GHz downli nk
is to use a surplus SATTV dish . In
Apri l 1983 during tests of the AO-13
2.4 GH,. downlink , James Mi lle r
G3RU H constructed a sma ll multi tum
helical feed for a prime focus re flector
constructed from a la mpshade . The
original art icle is still available on
G 3RUH's Web page and formed the
basis of a complemen tary di sh feed
that was constructed by Howard Long
G 6LVB. Howard uses a 60cm offset•
SATTV dish now widely avai lable in
the UK. and a similar design is almost
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I; )0083 1Q;0< 1I><h..

1 1J 61'1 ' 3 ~ '~ <m
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I.<ogrh ofEook Tl6Il 11" 48110,"" !Ilcb!.
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Fig. 2. Use these dimensions 10 build the 2Jcm helical.
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Hroadhand satellite feed

An alte rnative to feed a dish is a lin­
ear feed. This is not a major disadvan­
tage. as the angle be twee n the antenna
on the sate ll ite and an earthbound an­
tenna will change. Subsequently, the
potentia l 3 dB loss in polarization dif­
ference could be cons iderably lower.

Thc feed sho wn here is simplic ity

1W_Ialft>R&-:_~

IH i i O' Iodts

I ' , "" ,~ om

For outdoor purposcs, a small "ra­
dome" or suitable enclosure will need
to he completed. This will prevent cor­
rosion between the matching section
and the diecast box. and the detuning
of your hard work by bugs. water. and
other undesirables!

C~CIDfer'B" I'~ ::I::S" 25( om
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Photo 1::. Howard used the original LVB
mounting bracket to keep the feed at the
right angle to the dish.
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design, espec ially as it performs so
wcll and costs so little. Thanks for the
time taken to publ ish the design.
Howard!

Furthe r details of thc design and
testing, and a link to James Miller's
original article. can he found on
G6LVB's Weh site at [http://www.
golvb.com].

Fig. 3. Dimensions f or a 2-400 M1/:. helical.

5.7 GHz helical reed - GOMRF
helical feed

Dave Bowman G0MRF produced a
simila r design for the 5. 7 GHz hand .
Although the true status of the Cvband
system is not yet fully determined. I
thought that I would make this sate llite
spec ial complete by offering some
useful designs so that you can at least
see that designs for the higher bands
are just as easy to complete.

The dish feed consists of a small 4­
turn hel ical wound using Lfimm-di­
amc tcr enameled copper wire, with a
diameter of 17mm and a tum pitch of
12mm. The helical is mounted to a
diccast box of 50 x SOm m that acts as
the reflector. At these frequencies you
can use an N-typc, but for size 's sake
David used an SMA connector. Again.
pictures speak a thousand words. so
Photo G shows the completed feed.
The feed is fa irly simple to construct
and works we ll as long as constructed
exactly as shown.

certa inly availab le in any of the cou n­
tries where DBS broadcasting has pen­
etrated the domestic market! There are
probably hundreds of these antennas
just waiti ng to he liberated from the
sides of buildings. yard sales. trunk
sa les. and hamfests. I acquired three
for less than $5 at a trunk sale in one
morning alone!

Howard has modi lied the design
slightly by using the origina l LNB
mounting bracket 10 keep the feed at
the right angle to the dish. wh ich is key
to best performance. The bracket is
modified (wi th a saw) to make room
for the feed reflector. Photo E and
Photo F are pictures of the completed
feed. Incidentally. Howard was ex­
trcmely pleased about how well the
dish and feed perform. and if you visit
his Weh site, take a liste n to the audio
fi les of his loca l beacon. He compares
the dish agai nst a 30-tum helical and
the dish performs very well . Even after
being dropped over the edge of a hal­
cony onto the floor 7 feet below! The
dish looks a bi t bent but still outper­
forms the helical by a large margin!
Howard claims that it took about 2
hours to build the feed and mount it to
the dish ! The feed is a lso very simple
to construct and uses 2- 1/4 turns of
wire or thi n tubing wrapped around a
40mm former (socket se t hit used in
the original!) and a turn pitch of
28mm . This is matched. in Howard 's
case, by some copper PCB material.
The reflector measures approximate ly
125mm x 125mm and again is made
from PCB material. Of course, you can
use aluminum and copper shim if you
have them on hand. The N-type is
mounted using an alumi num spacer to
bring the tip of the center level with
the reJlector. The pictures explain this
a little het ter. Some enterprising per­
son on the AMSAT · UR refl ector sug­
gested hacki ng an 50-239 socke t to
bits by cutti ng off the threaded part
and removing the inner insu lator, as
they make nice blanks for thi s precise
job! Never thought I would see an 50­
239 being used at 13cm!

This probably represents the cheap­
est 13cm downlink an tenna I can think
of. and it is so easy to make that it is no
wonder it has become a very popular



Photo H . Kent Britain \¥t\ 5V.lHdesigned this I'ery sill/pie feed. I,
;.1' etched on a piece of double.sided PCB material and covers a

I'holo E 111l' "racket is II/(ldified /(J II/ah' mOIl1 for the[eed reflector. frequency range of 2. /-6 Gil:.

10 GHz offset dish feed - G3PHO
dual-mode feed horn

Photo G. This dish feed cons ists ofa small -t-turn helical wound
using 1.6/1/111 diameter enameled C01'I'l'r wire. with a diameter of
J7111m and (/ turn pitch of J2/111/1.
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itself! Designed by Kent Britain
\VA5 VJR. the fe ed is e tched on a piece
o f double-sided PCB materi a l a nd cov­
ers a frequency ra nge of 2. 1--6 GHI.
(Photo H I. This means it could be
q ui te easi ly used o n the S-band dow n­
link or C-band upl ink . A ready-made
PCR is available in the U.S. and U. K.
for the feed. II simply needs a sma ll
length of semirigid cable and an SMA
plug so ldered 10 the feed . There is one

slight disadvantage in a broadband feed .
in that there is a s light loss in efficiency
d ue to the feed characteristics no t be­
ing constan t across the design range .
However. in tenus of si mplicity. this far
o utweighs any minor change in design
characteristics . Y(MJ will prohahly not even
notice at the strength you will receive AD­
40!

For feed ing a
60 or 80cm offset
di sh at 10 GHI..
you could do a lot
worse tha n con­
struc t an offse t
dual- mode feed
as show n in th is
ex am ple by Peter
Day G3PHO. Po­
ter has shown that
an excellent feed
can he COrt<;truL1OO

usmg copper water
pipe fittings avail­
ab le from your lo­
ca l hardware or
DIY store . The
design was origi­
nally shown by
W2~lU in two ar­
ticles in the Miem­
ware Update 1991

ed ition. T he de­
sign is suitable
for offset di shes
of 0.5--0.6 FD
size and prod uces

a n exce l lent sy mme trica l radi at io n pat­
tern in both E and H planes . Th is de­
sign is espec ially suited to off set disbes.
illuminates the di sh correctly. and doc s
not p ick up noise from behind the di sh .

The design is made fro m a llmm to
4 2m m couple r a nd a st ra ig h t 4 2mm
co upler which is c ut do wn in length to
4 7mm . The end of the 22mm-t2mm
coupler is mo unted to 22mm copper
water p ipe and ca n then be mounted to
a round to sq uare waveg uide coupler
and \VO 16 waveguide flange. Or. as an
alternative. a 22m m rou nd waveguide­
to-SMA adapter can be utili zed.

As with the other de signs. here arc
some photos to describe the feed visua lly
(Figs... and 5).

The feed is mounted using the existing
di sh mo unt bracket.

Designing antennas and feeds

There is a variety o f design and bu ild
information available in pri nted and
e lectronic form. Mos t of these wi ll as­
sist you in de signi ng and bu ilding an­
te nnas and feeds fo r a lmost a ny
amate ur microwave locatio n. But with
so m uch o f the groundwork and testi ng
done in the desig ns presented here.
there is litt le point in a newcomer.
strugg ling thro ugh the com plicated de­
sign issue s. trying to ge t it working sta­
tion together for AO -40.

In printed form . the ARRL and
RSG B pub lish a numhcr o r mic rowa ve
manu als that arc ex tre me ly use fu l.
They conta in tried and tested desig ns
from a number of authors over the



Concl us ion

W lGHZ's site contains a number of
software packages speci fica lly aimed
at the microwa ve ante nna expcri­
me ntor. HDL_ANT is a particularl y
use ful package for ante nna ca lcula­
tions, and will calculate offse t and
prime focus dish feed and gain ca lcu­
lations. FEEDPATT is a similar pack­
age that is specifica lly designed to
calculate design parameters for micro­
wave feeds. Agai n. ano ther very usefu l
package !

There are plenty of other resources
on the net. and a ll are well worth look­
ing for. A n evening spent browsing
will reveal a range of packages and in­
formation resources to he lp you along.

Amate ur micro wa ve an tennas and
feeds arc not di ffic ult to construct and
are easi ly built using sma ll hand too ls
and readily available parts obta inable
fro m yo ur loca l DI Y or hardware
store. The designs shown in this article
arc tried and tested and wi ll perform as
inte nded as long as you bu ild them in
the way the designer in tended, using
the same size and types of materials
shown. J ust rememberthat at these fre­
quenc ies sma ll errors in measureme nts
equal a large c hange in design du e to
the small wave lengths invo lved. Build
the design as intended and using the
measureme nts shown. a nd you will he
successful every lime . Howe ver. you
don't need to become too exact and
measure to fractions of a millimeter.
You COil ge t /00 accurate! Use a litt le
common se nse. Genera lly measure­
ments to the nearest millimete r arc
qu ite sufficie nt.

Many o f these designs will also he
fou nd rep licated in the commercial
world . Feeds for the higher bands arc
especially easy to find and should not
be writte n off'. T he greatest fun at mi­
crowave is tryin g something new, and
with AO-40 you have a flyi ng signal
generator to test your ante nnas on.

Ha ve fun bu ilding your designs. It
will a lmost certainly become the ta lk­
ing point of your contacts and give
great pleasure to know that you have
sa ved yo urse lf hundreds of dollars and

Continued on page 59
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straight 42mm i.d. coupler

Yorks hire reducer (56mm lo ng)
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22mm a d copper pipe to WG16 trans ition 39mm 42mm
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"

sli de adjustment fo r best vswr

~~mm--1c 15mm Jc -1adjust 10 64mm

Fig. 4. AClJI,,1 dual-mode hom assembly dimensions using a 60cm Amstrad offset-fed
satellite dish. ,

years. The ARRL Handbook is another There is a lso some highly useful infor-

excellent resource , and th is has also mation on \VI G HZ 's Web si te : (http ://

contained some very useful designs www.wl ghz.cx] . This incl udes a very

over the past few years. The c urrent useful on-line a nte nna handbook for

edition contains some nice designs for m icrowave ante nna construction. This

bot h 70cm a nd 23cm up link bands. shows a number of use ful designs and

The best source of ante nna design background design infor mation. as wel l

information has (0 come from the as antenna polar patterns and informa-

Internet. and I make no apo logies for uon on commercial feeds avai lable .

repeatedly referring to it. The net has a This resource is an invaluable site a nd

great dea l of live and up-to-date infor- veritable treasure trove from the expcri-

rnution available. and many sources of menter. The site is also rich in other
sources of design and component infor-information on antennas and feeds that

simply never makes it to print. Many mation for antennas. and is a must-sec.

amateurs pub lish small items on their Software
Web site . such as G6LV B's d ish a nd
feed design here. that are of great in- Of course . apart from wri tten and
terest but would ne ver make it to print primed information. these si tes a lso
in a full -blown article in a magazine . contain a variety of so ftware packages.
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USING A 60cm AMSTRAD OFFSET-FED SATELLITE DISH

Fig. 5. Dual-mode hom mounting configuration.



Gary "Joe" Mayfield KAOYOS
1909 5th SI. NE
Watertown SO 57201
[KA0 YOS@AMSAT.org)

Modifying the TranSystem 3733
for Mode S

Get i ll all the fun!

To paraphrase Mark Twain, the demise of AO-..IO has been greatly exeggeratedt Many
of us ar e having a ball on mode S with low-cost downconverrers, Here i s how you can
get in 0 11 Ihe Iun using the Transystem 3 733 downconverrer.

T
he TrarrSystem 3733 sho wn in
Photo A is a modem marve l o f
e lectronics . It was designed for

use in "wireless cable TV" syste ms. It
takes the sig na l we want from 2400
~1Hz and converts it to VH F where we
can usc it. With very link modifi cation
it can he turned in to a hig h-pcrfor­
mancc amateur downcon vcrtcr. It
comes in a weatherproo f e nclosure and
features an integ rated antenna. e limi­
nating Ieedlinc losses and allowing the
usc of low cost cable such as RG·6.

The fi rs t thing you need to do is

" o! ?
~._-.

k ..

acqu ire a downconverter and power
su pply. A litt le snooping on the
Internet should do the trick . T hey are
relati ve ly common items o n places like
e Ra )". Bob Seydlcr K5G~A [k5gna @
aol.com] is se lling the uni ts as we ll as
many o ther parts and accessorie s that
c an he used for modi fication. You arc
not going to need any e xotic te st
eq uipment or stra nge tools to ge t on
the air with th is unit.

A specia l note o n the powe r supply:
The downconvcner was desig ned to be
po wered by a DC voltage placed o n the

coax feeding it. This prevents the need
for runni ng additional wires for power.
Typica lly. a "power inserter" is placed
between the radio and the downcon­
vertcr. This inserter wi ll send power to
the downconverter and block me OC
from gelling to the radio. A "wall wart"
usually powers the inserter. The downcon­
vertcr needs at least 15 volts DC to opcr­
ate ; this is due to the 12 vo lt reg ulato r
inside the unit. The need for thi s high
of a vo ltage will probably prevent you
from po wering the dc wnco nvcrter wi th
yo ur radio's preamp power supply.

PIWIOA . Trantivstem 3733 downconverter:
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Photo 8 . Stith cut location. IPhoto bv Mark Hammond N8MI/]



Photo tJ. Bandpa ss Filter ready to be sot­
tiered. [Photo K5GNA{

instead of se nd ing RF into the con­

verte r my rig j ust says error. If your ra­
di o doesn't work at 122 ~tHI. you will
wa nt to replace the c rystal. The c rysta l
is o n the other side o f the uni t a nd it is
soc keted. II is a rather si mple th ing to
replace . And the crystal is a vailable
from Jan , ICM. KSG:\'A. a nd just
about a ny other crysta l supplier. Ve ry
close to the crys ta l is a small variab le
capac ito r that can be used to tine-tunc
the oscillator frequency. I have never
worried that m uch about fine-tuni ng
the freq uency. I f I can tunc in the bca­
co n a nd other s tatio ns to make QSOs.

Conlin ued on page 59

Pilato f: DOWI/COIlI'erler and integrated
mlfelllla installed. [Photo KAOrOSj
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norse figure of
about IA d B. In
this mod, we wi II
replace the second
stage fi lter with a
bandpa...s filter. The
original design wa..
for use above and
below the ham
band. The notch
(that we just re­
moved) provided
image rejection in

the o rig inal design . We co uld add an­
o ther notch fi ller tuned fo r be low 2400
.MHz. but it is easie r to add a bandpass
filter replac ing the seco nd stage fill er.
The filte r of c hoice is the Murata
DFC 22R44 POR4 BHD - its passband
is from 2400 to 24S0 l\.lH7.. I pur­
c hased the fi her and PC Board from
K5G:"A.

Start by remo ving the second-stage
filte r. It is located under the metal plate
near the midd le of the unit. It is sho wn
witho ut the cover in Photo C. Be sure
to save the piece s. bec ause we arc go­
ing to need them. Install the Mu rata
fi lter on the c irc uit board (sk ip this
s tep if you rs was already mo unted ). I
set it on a piece of card boa rd and held
it in place w ith a couple o f straig ht
pins a s sho wn in Photo n.

Next. c ut the " fingers" off the o ld fi l­
ter. and use the strip wi th the holes in it
as a washer on the top of the fi ller
(where the cap he ad screws go ). The
new filter is sho wn insta lled in Photo
E. Take a couple of sma ll pieces o f
#20- #22 wi re and connec t the new

fi lle r in the cir­
c uit. Thi s is also
visible in Photo
E-

At th is point.
yo u have a h igh
pe rf o rm an ce
d own c o nvcrte r
that takes a 2400
MH z sig na l and
o utputs it at 122
MHz. This is the
configuration I use
my downconvcrter
in . I like using it
at 122 M Hz he­
cause if I acciden­
tally key m y radio

Photo C. Second stage filter (cover removed]. / Photo K5GNA j

Now here is the one modification re­
qu ired to get o n the air. The unit was
designed to work both above and be­
lo w the ::!.tOO ~tHz a mateur band. In
fact. it has a notch filte r on the amateur
freq uenc ies. We need to disable thi s
notch fi lter, Fortunate ly. this is rather
easy to do ! The notch filter is a piece
of small-d iameter coax . Remove the
cover on the side that says
"Tranfiy stcm" in large print. With the
integrated dipole to the left . between
the two sq uare a luminum plates (we ' ll
talk about them later) is the sma ll
piece of coax. Snip the coa x: right
where the center cond uctor ties in to
the circ uit as sho wn in Photo n.

If your rad io w ill tune SSB at 122
Mf-lz, this is all you need to do to get
o n the a ir! I wo rked quite a few sta­
tions on AO-40 using my 3373 having
on ly thi s mod . T he guys with the fancy
test gear say thi s yields a noise figure
of less than .t dB .

If you want better performance (a nd
who doesn't") . there is another mod
that is fairl y eas y to do and yie lds a

Photo E. Newfilter installed. {Photo K5GNA j



Gary "Joe" Mayfield KAOYOS
1909 5th St. NE
Watertown SO 57201
[KAOYOS@AMSAT.org]

•

Build the FODTrack
How about a low-cost tracking interface?

Here is a low-cost sol ution to fulfill your automated setcllite tracking needs. Manfred
Mornhinwcg XQ2FOD has made this free for noncommercial use. He says, " If y ou
want to reward me somehow, wri te a piece of useful software and put It in the p ublic
dotne in! " I have built several of the FODTrack interfaces for less than 535 each using
all new parts. Here is what I have found.

T
he FODTrack controller con­
nects to the parallel pert (the
pr inter port ) 0 11 your computer,

and plugs directly into the hac k of the
controller for the Yaesu G·5400/55001
5600 rotators. If you are using another
rotator or combination of rotators you
will need In do some modi fications.
All of my tes ti ng has been done with a
Yacsu G-5400B rota tor package.

I started by down loading the entire
FODTrack package from the PC Soft­
ware section of the AMSAT Web site.
As of this writing the current version is

2.6. The package contains some pretty
good documentation as well as the
schematic and an work for the circuit
board. FODTrm;k is much more than
just a tracking interface, but I am limit­
ing my discussion to that portion.

Let's move to the computer end. The
parallel port - your new computer
may not have one! If it doesn 't, you
can buy PCI or [SA cards that will add
parallel port(s) to your system. You
may wan t to consider pulling that old
4R6 out of the closet and using it ex­
clusi vely for tracking. If you only have

one parallel port, maybe it is time to
huy a new USB printer and free the
parallel port up for the FODTrack.
Maybe you j ust need a parallel port
switch and can select between the
FODTrad.: and the printer. Anyway,
you need a parallel port to make this
work ! Personal experience recom­
mends that you do not switch from
printer (0 FODTrad.: or FODTrack to
printer with the computer on. Let 's just
say this is why I know the PCI parallel
port cards work!

Fig, J is the schematic. II is not that

Photo A. Here is II i'jew of the completed circuit board. My jl/Il k
box came in handy for this. Photo B. Fro1lt i·jew ofthe completed cmuroiler:
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complex of a circu it. and should nut he
10 0 di fficult to wire point-to-point. I
chose to etch my 0\\0'0 board from the
included artwork fi le. I just prin ted it
out on a laser printer (ac tua lly printed
it twice on the same sheet of paper for
a double coating of toner). and iro ned
it onto some circuit board material. If
you do this. be sure 10 touch up any
light or missing spots with a penn a­
ncnt marker. I did the same thing for
the parts overlay and iro ned it on after
[ etched the board. Radio Shack 's cir­
cuit board experime nter's kit has enough
materials to do three of these boards. I
have since learned that the boards arc
available from FAR Circuits [http://
www.c l. ais.net/farcir/] .

Unlike many projec ts. this one docs
not requ ire any unobtainium. All of the
parts except the ci rcuit board are avai l­
able from Digi-Kcy at [http://www.
digikey, com/] . See Tab le 1.

Photo A shows my completed ci r­
cuit board . Use standard building tech­
niques. Solder in the sockets. but don' t

put the chips in the sockets until you
arc ready to go. I have a couple of con­
struction notes to share. I must confess
I raided my junk box for a couple of
the parts shown in the picture. If you
use the parts list above you won' t have
any resistors wired in series for
equivalent values. I could not find the
BC546 transistors shown in the sche­
matic. It doesn't do anyth ing other
than switch so I substituted a good old
2N39().l. ; just about any KP;\l transistor
would do. The 2N39()..1. has worked
well. The legs on the 2N"39~ are in a
different order than the BC546. They
wind up going in hack wards from
wh at the parts overlay shows. Just
make sure your base. collector, and
emitter connections are the same as in
the schematic and you will be fi ne. It is
cheaper and easier to buy a manufac­
tured parallel cable (make sure it is
long enough) and cut it and connect it to
the circuit board. Building a cable from
the ground up is more heartache than it
is worth. Just use your ohmmeter to

determine which wrrc connects to
which pin. For added show. I placed an
LED in series with the output (collec­
tor) of the up. down. left. and right
transistors. T his way. I get an indica­
tion when the contro ller is moving the
an tennas.

P hoto B shows my completed con­
troller. My up. down, left. and right
LEOs are on the left-hand side . You
may have to do a tiny hit of fili ng or
trimming on the circuit board to have
it tit in the enclosure I have chose n. Be
sure not to damage the ci rcuit board
traces if you do this. Si nce the enclo­
sure is black, I printed white text on a
black backgro und from the Paint pro­
gram onto the labels. I think it looks
nice !

Follow the included instructions for
calibrati on and setup and you should
he SCi ! T here is a dri ver available to
use the FODTrad interface with
WISP. There may be other drivers as
well . I use the FODTrack program that
comes with the package. It is easy to

fig. 1. TIm CIrcUit l.l" flat 100 difficult to IHTe pomt-to.pomt.
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Ham Mall Cty.
Digl-Key PIN

(add -N0I
Description

VisalMaslerCard accepted on line. Free shipping in continental US on all orders over $100.

The Holidays are almost upon us!
Call Evelyn Garrison at 425-557-9611 to get your ad in the December issue.

on 12 months of 73

SAVE 47%!

Only $24.97
Call 800-274-7373

, lOKOBK ''''
a 15KOBK '"
a ""''''''' "", ""''''''' '", ""''''''' '", ,,'><""" ",.., 1.0MOBK ''''

Capacllor.

a """ 0.1 jIF c:elar,1iC (100 nF)

a P5148 10pFe ' ,'U1 fbC

"", LM:MQT-5.0 LM 7l105 VOltage regoAalOr

a 296- 1392·5 Lt.4 324 Op Amp

, 29&- 1395· 5 Lt.4358 Op Amp

, 2ll&1l!171·5
752ll~Il).DIglTal--

• 1N4148MSCT 1N4148 d>ode$

• '''''''' 2N3904 1tan$I$lOtS

Miscel18neou,

, SW102 SMtch

, "'=0 201li"l1C SOCl<eI

, ",noe &-pin C lKId<eI

a AE7214 14iWl 1C SOCl<el

, AEl1 12
Parallel caDle (gel the

length yoo need)

, 275- 1005
8-p<n male DIN oonnec,or

(plug if'l 10 rocor 110_)

, ....,'" ....
, see Nollrom Dq-Key

Al:1cl1Ional ..... toolS , etc.

Table 1, Parts list.

usc and frec! I also usc FODTrack. for
Doppler compensation. but that is an­
other story.

Hope to hear you on the birds! fa

If you' re a No­
Code Tech , and
you're having fun
operating, tell us
about it! Other No­
Code Techs wi ll
enjoy re a d ing
about you r adven­
tu res in ham ra ­
dio-and we'll pay
you for your ar­
ticles. Yes. lots of
nice clear photos,
please. Call Joyce
Sawtelle at 800­
274·7373 to get
a copy of " How
to Write for 73
Magazine."

Beautifully hand-polished.

Stampe d brass case and
bezel.
Curved glass crystal.

Wall or bulkhead mounting,

Made so well they last from
generation to generation!

Order this month and save
$201

Your price $75

Omega Sales

P.O. Box 376

Jaffrey NH 03452

1-800-467-7237

The world's largest internet store dedicated to Ham Radio!

www.HamMall.com
This is the internet store that has it all! Opcn 7 days per week - 24 hours per
day. Browse through OUf catalog viewing pictures.descriptions, accessories,
and our low prices. If you are looking for a hard to fi nd item. Email us at
Bill@HamMall .com.andwe will try to locate it for you.

When in Seattle visit us at:
Radio Depot, Sui te 176. 5963 Corson Ave. , So. Seatt le, WA 98108

Phone (206) 763-2936 Fax (206) 763-4172

• .. :E
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(937) 426--8600
FAX

(937)--429-3811
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Ham-to-Ham Discussion Groups Ham Shack Photos

Chelsea Clock

Clockmakers since 1897
The choice of The Coast
Guard Foundation.

Quartz Clock

4- Dial
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Gerald R. Brown K50E
Houston TX

What IS an EasySat, Anyway?
Now you know:

WillJ all the press about the Ietest and greatest satellite, AO-40, many people forget tha t
we have a Ileet ot lesser, yet perfectly workable and Iun, Low Earth Orbit (LEO) "E1sySats."

First, let 's agree on what an "Easy­
Sat" is and how to work one. Gener­
ally. an "EasySat" is defined as one an
amateur radi o operator can work with
equipment already owned. Aftcr a ll,
what could be easier than just Icarn ing
a new mode with the equipment you
are already familiar with and have in
front of you'? For example, my firs t
sa te llite QSO was made using my HF
radio in "split" mode - just like
working DX on 40 meters. It was on
RS· 12, using 15 meters for the upli nk
and 10 meters for the dow nlink. Un­
fortunately, the days of HF satellites
are quickly drawing to an end, as most
of the sate llite ac tivity is now on VHF
- and above - frequencies. Even if
all you have is a 2-mcter FM radi o,
yo u still have the ubility to work an
EasySat: the International Space Sta­
tion (ISS). The ISS has both packet
and voice capabilities on 2 meters . Ob.
and APRS, too!

The next class of satellites easily
workable with typica l shack hardware
are LEOs operating with 2-meter up­
links and 70cm downlinks. both FM.
Currently the "fleet" consi sts of two
"birds" : AO· 27 and UO- 14 . Many
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Whal a nd howthey are. Now that seems simple
enough, but it takes a little work and it
takes a little practice - hut not too
much. This article supplies you with
some of the basics. and the Sources at
the end provides some excellent refer­
ences. both in print and via the Internet,
for finding operating frequencies and
pract ica l tips fur successful operation.

UO·14

RS·12115 & RS·15

T
here have bee n numerous ar­
ticles - for decades - ex tol­
ling the ease of getting on the

"Easy'Sats." Why then don 't more
amateurs try them? They truly can he
"easy," whe n you know four critica l
things: ( I) what frequencies and modes
to use; (2) how to make a QSO; (3)
when they are ove rhead; and (4) where

UQ-22 & KO-25

Fig, 1. Some of the ellrrellt "fleet" of amateur satellites ),ou elm work: with simple
equipment and antennas (not to scale ).



Fig. 3. va·] ] operation using WISP PacSat software.
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If you have VIUHF FM capability
and have a digital bent, then maybe
packet sate llites will interest you.
There are currently two packet satel­
lites (pacsats) operating at 9600 baud
that are relatively easy to work: UO-22
and KO-25. The only difference from
terrestria l packet. other than being at
9600 baud and not 1200 baud. is the
special pacsat software required . Of
course. a 9600 baud TNC (or PC

people work these satellites with HT"s
and mobile F~1 radios - even while
driving. These are without a doubt the
most casily accessible and popular sat­
ellites today. Many operators take an
HT with them when they go fishing or
camping, even boating or on a cruise,
and give other operators the chance to
work rare grid squares. VUCC is alive
and we ll on the satellites. One impor­
tant point: UO·t 4 is much easier to
hear than AO-27. and thus can be ex­
tremely crowded (competitive! ) at
limes. so weekday morn ing passes are
highly recommended for beginners.
Listening first for a few passes is also
recommended to get the feel for the ac­
tion - it can be fast and furious. Make
your calls by "tail-ending" another
QSO, and make it fast.

Fig. 2. The awllOrj QSL card from a 2·
meter QSO with 5,,$011 Helms (NA 1SS)
aboard the l nternational Space Sta tion
earlie r this vea r:
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Photo A, Using (//1 HT and a ll Arrow Alltelllla to work the FM Ea sySars. ZFlDf! (VA3DH) is 011 a submarine deck in Ihe Caribbean and
G3VZV is 011 a sailboat ill the Medite rranean. I told )'011 it was fun!
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We make a new HamCslI every
month! Clearly, 'he most

current and complete
CD-ROM available.
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SEND FOR " HOW TO WRITE FOR 73"
70 Hancock Rd., Pete rboroug h. NH 03458
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I I I
,Prepare for your ham test with "Gordo",
I WB6NOA as your personal instructor, ,

,+ I!L~f:.I ~ORrona ud io ca",selles ,
No-Code Tech nician (4 tapes) $ 19 .95

, Genera l Class (4 tapes) $ 19.95 ,
I Amateur Extra Class (4 tapes] $ 19.95 I

· ~...£ on audio casset tes
, Learning C W (0-7wpm 6 1apn) .... ..$29.95 I
, Speed Builder (5. 16wpm 6 tapes) .. $29.95 I
I Speed Builder (10-28wpm 6 tapes) . $29.95 I

• " W 1\1 LS by MGordo~

I No-Code Technician (Element 2) .. s11 .95 ,
, General Class (Element J) $ 12.95 ,
I Extra Cl ass (Element 4 ) $ 14.95 ,

• ~Q1.1')YARE with st udy manuals
I No Code Technician (F.lernent 2) ....$34.95 I
I Techrrcch-+/Gen. (-+ Code, Wlndows)$49.95 I
I

Ge neral cress (J-+Codfo, W indows). $34.95 I
Extra Class (4 -+ Code, W indows).. $34.95

I Ham Operator (T«h.-E:K lna + Code) $5 9.95 I
I Morse Softw are O nly $ 12.95 I
I .YlJ.lliQ VHS with study manual I

No-Code Tech Video Course $3 1.95

I Add S5.00 shipping 1st eem•.50 each additional I
I Priorily Mait 2·) day scnice- auilable I

VISA. MU Ie-rcard. Discover, &; M tEX Aa:e-plcd

I WSYI Group I
I P.o. Box 565101 · Dallas T X 75356 I
I t .8CJO-6<;9:9S<M I

,,"WW.WSyl,Org.. orI
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still easi ly workable in "split" fashion
as I noted above. It helps to he able to
hear your downl ink. but it is not criti­
cal at these frequencies. RS-12 is quite
easy to hear and work . Typical stations
use a dipole on 10 meters to receive
the signals and a 2-mcter ground plane
or j-pole antenna with 10-50 W uplink
power. Late-model mobile rad ios li ke
the FT-! OO. FT-817. and IC-706 arc
often heard on this satellite . RS·12 can

'­,....
• .r .
OJ.' •....."
....r"..... "

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

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

, _"." ft .ul "_1_ • H1I

, .
" "

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

II.. n ..... ..'

~----

...... , . _ "Il , . .......,.,,,_ n.'" "........ "'- '-
1I'.e ......e H _ ....
loIJUIJ _ . , .. ,M IU ••
allS,._ .".,......~ asr"on- . ,n :n •• ..."JI._ ."..". n , • • In •."on_ ... ,'<t,. ...~ ....... ' .
loIJ 'JI. _ .>: .,. ", .. .. _ •
I
,.".,._ . " .." . u ...
Io"on_ "", ::. .. . ,
" '

!.<o 1,00 ..... ,... _ _11"·--'-Em.lrzull .=0_.lGl._

Fig. 5. Plotting f uture satellite passes using Will0 rbit.

mobile radios have full 9600 baud ca­
pability built-in. Also see the Sources
for references to information about
some of the older 1200 baud digital
satellites such as UO- II and the
ASTARS program.

The next-easiest satellite class arc
those that have 2-mclcr SS B/CW up­
link and JQ-meterdownlink: RS~1 2l1 3

and RS-1 5. If you have a radio with 2­
meter SSB/CW capability, this mode is

Fig. 4. Tracking satellite passes using AMSAT's tnstantTrack.



Photo 11. V!UHF satellite alltellllaJ Ofl the rooftops at K0 4MA. and KD9KC.

operate with ot her uplink/doc.... nlink
combi nations. includi ng multip le up­
links or multip le downlinks at times.
Whcn this solar cycle wanes. perhaps
the control lers will re turn it to simulta ­
neous 2· meter a nd 15-mcter up links.
In that mode. CW was very popular.
RS-1 5 is a difficul t satell ite to work.
req uiring signifi cant uplink power and
a very good re...eivc system - thus is
lightly used .

Finall y, the last class of EasySat
LEO, the SSH/CW birds FO· 20 a nd
FO -29. These really a rc the ult imate
LEOs. hut a rc rea lly more like
"ImermcdiateSats" than EasySats. Both
of these sate llites also use 2 me ters for
the uplink and 70cm for the downlink .
but fu ll-dup lex opera tion is genera lly
required due to the high Doppler shift
of the signals. T hese sate llites have ex­
cellcm aud io c haracteristics and have
l()()..kHz- \\·ide passbands - allowing
many simultaneo us conversations for
10 to 15 minutes at a time . Roundtable
d iscussions with 3. 4. or 5 operators
are not uncommon. Radios suc h as
the Fr-n6n361X~7. TS-790/2000. IC­
820H/82 1H19 10H. and o lder pairs
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such as the IC-27 11471 arc ty pica lly
used a long with bea m ante nnas con­
trcllablc in hath azimuth and eleva­
tio n. Antennas for these satellites
range from sim ple omnidi rectio na l
a nte nnas like eggbeaters to the big
"OSCAR-cl ass" se tups.

When and where

Now that you have an und erstanding
(and lots of re ferences for further in­
formation) of what satelli tes might he
easy to work and how to work them,
let 's move on to the other two cri tical
items: whe n and where to find them.
Fortunate ly, both of these questi ons
can he answered with the convenient
computer-based tracking too ls avail­
able today. Modern personal comput­
e rs handle with case the calculations
necessary to pred ict and plo t the o rbits
of the amateur satellites. Software is
available for DOS, Windows, Mac.
CE, Linu x. e tc. I ofte n usc a Palm PD A
(persona l d ig ital assis ta nt) when mo­
bile/portable to track the satellites.
Rea l-time tracking tools arc even
avai lable a.. Web-enabled scree ns over
the Internet.

Maybe "easy" has a lways been a
stre tch, as it is a lo t of ne w information
to the uninitiated . But. it can be
handled a litt le at a time and soon he­
corncs second nature . I encourage you
to read further, ask q uestions at a local
c1 uh meeting , or see if yo u can find a
satellite "Elmer" to help yo u learn and
to jo in in on the fun.

Sources

In Print:

The ARRL Ham/book For Radio
AmCllellrs. The American Radio Re lay

League
The Radio Amateur \ Satellite Hand­

book. M. Davidoff K2UBC (available
from both Af\.1SAT & A RRL)

O n the Web:
The first place to stop. A MSAT-I'\A:

[http://w'vw.amsat.org/]
FAQ and introductory articles (he

sure to read H-'tJrkil/g Th e Easy Sats by
WA4 YM Z ): (http :/ /w w w.a msat.org/
amsa tlintro/faqs.htm lJ

Software : lhttp://www.amsaLorg/
amsatlftpsoft .htmll

Eimers: [htrpv/www.amsat.org/amsat/
fieldops/AAC .html J

Nets: [hllp://www.amsat.org/amsat/
uctivity.html ]

The ISS A PRS map of statio ns
(cooll ): [http://ww w.ariss.net/]

Home-brew handhe ld antenna: (http ://
xe I mex.gq.nu/]

Home-brew antennas: (htlp :l/mem­
bcrs.aol.com!k5oe]

Mobile operatio n: lh ttp://members.
aol .com/dquaglianalhcgi nner.html]

Portable o peration: [hup :l/www.qsl.
nct/wb8crj/ ]

A PRS Sate ll ite Tracking and Re­
porting System: [h ttp://web.usna.navy.
mi U-bruningalastars .html l

Amateur radi o on the ISS: {http://
www.rac .calariss.htm J

RS- 1211 3 FAQ: [http ://ww w.qsl.ncU
ac5dkJrs 12 I 3/rs 121 3.html ]

AO-27: {http://www.amsal.o rgl
amsat/satsln7hpr/a027.html]

UO- 14 : (http ://www.ees urrey.ac .ukl
CSERIUOSAT1missions/uosat3 .hunI]

UO- I I News from G 3CWV: [hup:!1
www. use r s .7. c t ne t .c o. u k/c l iv ew/
indcx .htm ]

U0-22: [hup:llwww.amsat.orglamsatl
sats/n7 hpr/uo22_kd2 .htrnl]

O n-line sate llite tracking : (hnp :l!
l i f to f f. m s f'c .na sa .gov / R c a IT i m e l
iTrack/]

O n-l ine sate llite tracking : [hup:1I
www.heavens-above.corn/]

O n the Air:
The AMSAT HF Ne t: Sunday 1900

UTC . 1 ~ .2 S2 MHz.
T he Houston AMSAT Net: Tuesday

2000 local time (020n UTe Wed.).
1-t5.190 M Hz (PL 123.0 ); also broad­
cast live via the Internet at [www.
amsmnct .com]. fi



Bob Bruninga WB4APR
US Naval Academy Satellite Lab
590 Holloway Rd.
Annapolis MD 21402

The PCSat APRS Satellite
More fun 011 the horizon ...

If all wenl well, in September 2001, the amateur satellite community gained another
amateur satellite. Named by the students as PCSat, for Prototype COIlJmunications
Satellite, this satellite should offer handheld communications capability to amateur
radio travelers anywhere worldwide.

T
he downlink from PCSat will
be fed into the Internet for live
worldwide distribution of data .

A unique feature of PCSat is that it
contains no computer. The entire telem­
etry and command/control system was
built from an off-the-shelf Kantronics
PK-9612Plus TNC.

Just like its smaller cousin, the KPC­
3plus, the 9612+ TNC gives Telemetry,
Beacon, GPS, and communications ca­
pability including a digipeater and 4 ­
channel command/control channel as
well. We modified our TNC to gain a

total of 16 telemetry channe ls and to
command I/O hits. The 96 12+ TNC
adds a second comm port to the TNC,
offering one port at 1200 and the other
at 9600 haud. We modified it for a total
of 8 confi gurable command or I/O bits,
four ON/OFF command bits. and one
input bit. Because of the added 9600
haud comrn port, the KPC-96 I2+ TNC
was designed into the final PCSat de­
sign. PCSat is j ust one of a possib le
constellation of stude nt-built satellites
supporting the ASTARS Mission all
based on using AX.25 TNCs in orbit.

The ASTARS Mission

The ASTARS Mission is a generic
mission (supported by any TNC in or­
hit) to provide rea l-time message, po­
sition, an d sta tus relay via sate lli te to
a worldwide Internet-linked amateur ra­
dio tracking system. Any amateur or uni­
versity payload can support this mission
by simply enabling the DIGIPEAT-ON
function in any AX.25-compatible tran­
spender (TNC). The users of such a re­
lay system can be boats at sea, remote
environmental sensors, cross-c ountry

Photo B. Personal Communications Satelfite (Pe Sat) with alltellllas.
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Photo A. The KPC·3 + TNC that call serve as the basis for a sate/­
lire design. For PCSat we used the dual port KPC·9612+ to ga in
an additional receive channel.



Photo C. Personal Communications Satellite, PCSat and design
team.

\

~ -
Photo D. Chas Richard W4HFZ's mobile APRS satellite capabil­
ity (including HF). With all A PRS satellite, he call send and receive
brief text messages anywhere oil/he planet afew limes a day.

travelers, expeditions. school projects ,
or any other travelers who are far from
any existing APRS terrestrial tracking
infrastructure .

The satellite downlinks from such
travelers or remote sites are fed into
the existing worldwide Internet-linked
ground system by a few pcnnanent
ground stations. These APRS sate lli tes
would join our own PCSat and other
university-built small satellites to pro­
vide connectivity to everyone involved
in this mission whose birds were not
locally in view.

The space segment o f PCSatl
ASTARS has been demonstrated a num­
ber of times in space via MfR school
tests, the shutt le SAREX, the SPRE
mission, A O· 16, UO·22, and more re­
centl y SUNS AT and ISS. Full details
of the PCSat mi ssion can be found at
[http ://web.usna.na vy.mi ll-bruni ngal
pcsat.html ] and (http ://web.usna.navy.
mi V-bruningalastars.htmlJ.

Although the Na val Academy has
been in dialog with a number o f other
sate llite owners and designers over the
last 7 years to accommodate these con­
ce p ts into their de signs as well
(SAREX, SPRE, MfR, ASVsat, VO­
22, and SUNSAT), PCSat will be the
first sate llite designed with APR~ VI
digipeating as the primary mission,
with these objecti ves:

( I) Handheld/mobile live digital track­
ing and com munications in footprint.

(2) Worldwide ' handheld and mo­
bile posit ion and status reporting
(v ia Internet).

34 73 Amateur Radio Today. November 2001

(3) Handheld and mobile message
uplink 10 satellite (then to Internet).

(4 ) Handheld and mobile message
downlink/delivery from Internet.

(5 ) Nationwide bulletin del ivery.
(6) Low-po wer G PS tracking of

buoys, telemetry devices, wildlife, etc .
(7) Other Ul digipcating applications.
(8) Worldwide one-line E-mailing .
(9) School demonstrations and satel-

lite lab activities.
All of these mi ssion objectives ca n

be met with j us t a simple hardware
TNC on orbit acting as a VI di gipeater.
Also , with the sophi stication and
added VO of recent TNC s designed for
APRS, the TNC itself can be the com­
mand and contro l system. Thus no addi­
tional on-orbit CPUs are required. Not
only is the satellite hardware simple, but
it can he reproduced by other satellite
builders to help form a constellation of
these relay satellites, all operating on the
same frequency to give mobile users ex­
tended access beyond what is possible
with one satellite alone. This concep t of
a Builders' Channel for similar-mission
spacecraft was presented at last year's
AMSAT Symposium.'

Background to the mobile satellite
need

M odern technology is on the move.
Satellite wire less is the leading edge of
technology. In the amateur satell ite pro­
gram, it should be a major driver for fu­
lure amateur satell ite missions. In just
the last year, there have been many hints

at the future of amateur mohile and
handheld satellite comm unications:

(I ) Gro wing popularity o f UI
digipcating via MIR th rough 1999.

(2 ) Continuing h igh popularity of
AO-27 for handheld FM voice com­
mumcauons.

(3) Activation of UO- 14 for PM
voice repeater mode in February 2000

(4) Experime ntal VI digipeating via
the VO-22 sate llite .

(5) FM voice re peat ing via SUNSAT
SO-35 thro ughout 1999 .

(6) Recent activation of S UNSAT
SO-35 for VI and APRS.

(7) Recent introduction of flew TNCI
radios (Ke nwood and Alinco).

(8) Dayton 2000 introduction of the
upgraded Kenwood TH-D7 data HT!

The potential of two-way satellite
handheld text messaging (national pag­
ing) was serendipitous ty demonstrated at
the Dayton Hamvention during a park­
ing lot demo of the SUNSAT downli nk.
Due to a scheduli ng error, there was no
success at the expected time, so the HT
was placed in a pants pocket and forgot­
ten . But minutes later, the tell tale beep­
ing of the TH-D7 alerted me to an
incoming APRS message ; on inspection,
it turned out to he a bulletin from
SUNSAT. Thus, amateur satellite mes­
sage del ivery to an unattended obscured
handheld transcei ver was demonstrated.

ASTARS

To distinguish this APRS satellite com­
munications sys tem from its terrestrial



coumcrpart. the space segment is
ca lled ASTA RS for APRS Satellite
Trading and Reporting Syste m .
This has evolved through a number
of e xisting a nd previous sate lli te
communications experi ments . First
was 1200-bau d PSK ASTARS. which
was ca lled TRAK."'ET~ at the 1998
and '99 AMSAT conferences using
AOI 6. 1.0-1 9 , and 10-26. It is a ve ry
viable capabili ty for stations with PSK
TNCs or using more recent soundcard
modem up link capability. ' B ut it never
became popu lar due to the rarity of
PS K modems among most amateu r
sate llite operators.

Satell ite packet experiments using
1200-haud AFSK ASTARS . howe ve r,
which any TNC can do, were demon­
strated many times during e xperiments
with the space station A1J~ pac ket sys­
tem and SAREX.s These experime nts
culminated in the June 1999 week long
e xperime nt via A1JR that used the ne w
Kenwood TH-D7 handhe ld with built­
in 1200 and 9600 baud TNCs to dern­
onstra te two-way se lf-contai ned APRS

communications via M IN at 1200
baud. During th is test ." over 55 sta­
ti ons conducted 2-way HT message
communica tions .

Recently. experime nts have been
conducted with 9600-baud ASTARS
using UO':~2 a nd SUNSAT a nd the
new Kenwood 12oo/9600-baud APRS
data mobi le rad io. the T.~ I-D7ooA.1

This dua l-hand data radio with bui lt-in
TNCs and front panel APRS di splays
made it possible to send and rece ive
the very short APRS-style communi­
cations via any 9600-haud PAC SAT
that is digipcat-enabled (1I0-22). Thus,
the TM-D700 rad io is an off-the-she lf
satellite data termina l ready for
ASTARS; it needs no PC or other ac­
cessory. Ken wood also followed suit
with 9600 baud upgrades to the T H­
D7(G) fIT with its internal fron t panel
displays. Al inco also now sells anothe r
integrated TKC/radio called the DR­
135 , which can also do both 1200 and
9600 baud built-in. though it needs an
external laptop to display the APRS
data.

The Internet

Unlike previous amateur sate llite de­
signs. APRS sate llites can capita lize
on the connectivity of the Internet in­
stead of trying to compete with it. The
Internet makes po ssible the linking to­
ge-ther of multip le di sparate downlink
sites w hich allows a tremendous gai n
in reliabi lity through space a nd time
d iversity reception . Instead of each
station requiring their own down link
receiver and then only being able to
hear packets within his ow n footprint .
the Inte rnet allows a fe w stations.
called SAT-gates (Satell ite Igatcs) to
combine a ll packets heard into the ex­
isting worldwide APRS infrastructure
(APRS Internet)" for del ivery to a ny
APRS operator any where .

APRS messages

For satelli te operators unfamiliar
with APRS messages. it sho uld he un­
derstood that an APRS message is a
sing le LINE of te xt. Most messages
stand a lone. but are occasionally strung
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Photo E. Tile frontpane l of tile TM-D700 showing an incoming
15-byte message (messages ca ll be longer up to 64 bytes ,.

.l.J1 $""~II-., O' ~ ,.,,,.... Of, ,.,~ .-p 0 <nIlM"Q oll1. '" ""'0<' "'~ boMm c>~~ ',," .~f ... ft••, : ~ ho.... 01
MI'" II(, pO"'dO'e ,_,...gr~" '_"Q~" m/l.o,n "n~od"'e p..,.

Photo F. Screenshot of satellite-position display map.

together if everything will not fit on legality prior to being returned to RF.
one line. P hoto E is a photo of a very Here is an E-mail transmitted from my
brief 15 byte message received on the 0 700 mohile en route to work . Here is
TM0700 radio. Messages from mo- how it was ente red into the 0 700:
hiles are usually quite brief. as they
must he entered on the tcuchtone pad, wb4apr@amsat testing delivery via
but longer messages of up to ~ bytes pacsat from my van en rou te to work.
are routine ly di splayed.

£-mail
Yet. here is how it was received by

my E-mail system after being SAT-gated

Similarly. APRS can send and rc- to APRServe. and from there , picked up

ceivc standard E-mail message!'> via the by the E-mail Engine at WU2Z's and

worldwide Internet -linked APRServe shipped out as regular F.-mail :
system. This capabili ty is limited. but
very useful. The fi rst limi tation is that Date: Mon. 7 Feb 2000 07 :58:09 -
messages are only ONE LINE and the 0500 (EST )
one line includes the full E-mail ad- From: WB4APR-9 @un known .nel
dress. This forces BREVITY! Secondly, To: wb4apr@amsaLorg
although E-mail can be originated under Subjec t: APRS Message from
the contro l of the ham sending it. E· WB4APR-9
mail replies back from the Inte rne t
are only a llowed via spec ia l Igutes testing deli very via SUNSAT
with operators who have vo luntee red from my van en route to work.
to sc reen such traffic for J rd-party

E" ERP "'" "'" "'"U>F VHF UK' VHF srav
AppIicalions(W) (W) ,. ,. ,.

User Stations

I ......... 3 5 3 3 .. SailbOats. hiker,;. wiklamess I
I """"" ro "" 5 5 -e RemoI. tr' voN&rs, boots

Home SlaliOOS roo "'" " t a Not .." ended !of lI\llink

Network Stat ions

I·gale receiver r 5 Omni Intemel reeeve site

I Message node ro '00 lmemet-tc-user u~ink site

Command slatioo ' 00 "'" ta " USNA

Table 1. Uplink power and receiver allte,ma gains fo r all participating slations in the
ASTARS system.
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Message received by MacAPRS
IGate station WU2Z

Located in NO BRUNSWIC K, NJ
APRS path ~ WB4APR-9>APK 101 ,

SUNSAT*:

User ground station equipment

To design an APRS satel lite. the link
budget and capabilities of the users'
mobile sta tions must be well under­
stood. Table I shows the uplink power
and rece iver antenna gain!'> for all par­
tic ipating stations in the ASTARS sys­
tem. The column labe led Standby
Recei ve Gain is for the user who is not
aware of, nor optimized fe r, sa te llite
reception . For example. someone hik­
ing with an HT in his pocket, or mo­
hill: parked under trees.

Although a wide variety of power and
receiver gai ns are involved, these values
are what form the basis of the APRS
sate llite design and the architec ture of
the overall ASTA RS System.

Requiremenlsfconstrdintsfdesign
drivers

To design a satelli te to meet the HTI
mohile communications objective and
the Inte rnet links as well. there are a
number of factors involved in selec ting
the frequency band. antenna type!'>. and
baud rutes for each of the mission ob­
jectives. First, there are a number of
boundary condi tions or assumptions:

( I) Optimum ALOHA channel ern­
cicncy is about 20% due to collisions.

(2) VHF links have a 9 dB advanlage
over UHF link s (omni to ornni).

(3) 12oo-baud AFS K has a 7 d B ad­
van tage (measured) over 9600 baud
FSK.



a lockup condi tion in these commer­
cia l off- the-she lf T NCs, PCSat uses
three me thods of hardware resets back
to launch defaults. First. each TNC has
a fail safe RESET circuit that monitors
the PTT of each TNC; as long as a
transition occurs at least once a
mi nute, then the T NC is assumed to be
opera ting correctly and the TNC re­
mains powered up. If there are no
transmissions for ove r I minute , then a
one-shot timer removes power from
the TNC fo r 1 second to allow for a
complete power-up reset of the TNC.

Second, there is a 72~hour failsafe
reset circu it that will reset bo th TNCs
unless the counter is cleared by com­
mand from the ground at least once cv­
ery 3 days . Third, a command bit in
each TNC can he commanded to reset
the other TNC.

Lin k budget

Telemetry

Back in 1995 we defined the APRS
five channel telemetry format that
Kantron ics subsequently has added to
the ir "plus" TNCs. To make thi s usable
on our sate ll ite, the PCSat team added
a l fi-channcl-to-four hardware multi ­
plexer to allow te lemetry to read as
many as 16 va lues transmitted in four
consecuti ve telemetry packets.

The primary driver of thi s APRS sat­
ellite design was to deli ver messages
to handhelds and mobiles with only
whip ante nnas. For thi s, the downl ink
needed to be at least 12 dB stronger
than most ex isting digital sate llites.
PCSat accomplishes thi s by taking ad­
vantage of the 9 dB link improvement
of 2 meters compared to 70cm and by
using a 2 watt transmitter. Furthe r,
PCSat operates at a low transmit duty
cyc le unlike most existing PACSAT,
beca use the amateu r sate llite popula­
tion covers only 10t-Jr) of the earth's
surface, and with the low duty cycle of
the AI .OHA style of APRS operations,
less than 4% of PCSat's average power
budget is required for the transmitter.

Similarly, to conserve power and
bandwidth, the z-mctcr uplinks are re~

served for only the low-power handheld
stations, or stand-alone tracking devices

To recover from or data collection buoys or remote WX
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Failsafe reset

Hardware al ignment
and requirements

( 10) Synchroniz ing of same-band
downlink transmissions is desired to
maximize the avail abl e half-duplex
sate llite receive time.

( I I) Redundancy and backups are
desired.

(12) Bundling of packets in bursts
amort izes ind ividual TX delays.

(13) UHF downlinks arc of little value
due to poor link budget and Doppler.

(1 4) The KISS princi ple should
reign (Keep it Simple, Stup id! ).

Using the above criteria. PCSat was
designed around two KPC-9612+ dual
port TNCs. These TNCs have all the
latest APRS ge neric digipeating ad­
va ntages and ca n even cross route
packets between ports. By usi ng stan­
dard off-the-shelf TNC hardware and
FIRMWARE, on-orbi t risk was mini­
mized due to the trac k record of thou­
sands of identical hardware in usc all
across the country for terrestrial
APRS. Thus, the firmware is proven.

Each dual -port KPC-9612+ can
cross-re lay from eithe r of its two in­
puts to its two outputs. With only two
transmitters on VH F for best downlink
budget, PCSat outputs both the 1200­
and 9600~baud channe ls to the same
transmitter, one for each TNC as
shown in Fig. 1. PCSat uses a single
VHF half-duplex channe l in the lTV
sate llite subhand for its primary upl ink
and downlink, and one other unpub­
lished VHF uplink . Similarly, the re are
one published and one unpublished
UH F uplink. For the unique APRS

paging downl ink
over North A mer­
ica, PCSat uses the
dedicated 144.39
assignment to be
able to send ur­
gent messages from
the sate llite to
travelers at any
time who may
only be monitor­
ing the terrestrial
APRS channel.

(4) T/R delays render 9600 only
twice as fas t as 1200 for APRS bursts.

(5) UHF uplinks require wideband sat­
ellite receivers to avoid Doppler (-4 dB).

(6) VHF downlinks require user­
tuning during pass (not desired) .

With these design drivers as a guide.
the following are some of the first-or­
der alignments of requirements to hard­
ware . From these , then , the optimum
tradc-offs were made to arri ve at the
final PCSat design .

(I ) MSG deli very to HT in Sta ndby
requires best possib le downl ink (1 200­
baud VHf). Igate uplink is relati vely
unconstrained.

(2) MSG receipt from HT requires
best possible uplink (1200- haud VHF).

(3) Downlink to Inte rne t is re lative ly
unconstrained.

(4) Contine ntwide Bulletin Delivery
requires ex isting 144.39 over USA and
1200 baud. The same for Europe will
require a common European frequency,
too.

(5) liT/mobile real- time messaging
requires same up/downl ink and baud
rates.

(6) GPS HT/mobile tracking is
relati vely unconstrained.

(7) Low-power GPS tracking de­
vices require best uplink (I 200-baud
VHF) and the uplink mu st not be used
by any other sate ll ite up links to a void
unintentiona l in terference to othe r
systems .

(8) Other UI digipeati ng applica­
tions should be crossband full duplex
and should use same up/downlink
baud rates.

(9) Multiple uplink recei vers to
minimize collisions is desired.

145.825 1200 BAUD 145.825

UHF-1 I
9600 BAUD

KPC·9612 #1

KPC-9612 #2

VHF-2 144.3901200 BAUDCOMMAND USA ONLY

IUHF-2 9600 BAUDCOMMAND

Fig. 1. The communications core of peSat is a pair of Kantronics
KPC~ 96J2+ TNCs. Top: Standard Wi er communications. UHF·]
is 435.250. Bottom: Command and downlin k paging.



Mission Element Uplink Path Downlink

HT Uplink of MSGSIPOSIT to lotemet 145,825@ 12 UIDIGI 145 825@1 2

Live HT-tl>-HT Footpnnt OSO$ 145 825@12 UIDIGI 145.825@12

Live HT-tc-Motnle crc ssllnks 145.825@12 XBAUD 145825@96

Live Mobile-!I>-HT crQsslioks 435,2S@% XBAUD 145 825@12

Mobile Ur"iok of MSGSIPOS IT to Internet 435.25@96 UIDIGI 145 825@96

Live Mobile-to·Mobile Footprint comms 435 25@96 UIDIGI 145 825@96

Command aod Control '" MYRemote 145 825

Other UI Applicaboos ,eo UIDIGI 145 825

Low-Power Trackers VHF2 UIDIGI 14439 USA

Nanonwca Message Delrvery UHF2@9600 MYgate 144 39 USA

Nationwide Bullenn Delivery UHF2@9600 MYg3te 144 ,39 USA

Table 2. Channel usage and mission objectives.

-

Omni no-t rack SAT-gates

Photo I. SIIOWi'/f: the direction and distance
to the satellite.

Setting up a SAT-gate is triv ial , re­
Quiring nothing more than a normal
packet station and omni antenna. Any
APRS station can do the basic fcding
(# 1 above ) with existing software
which contain the built-in Igate capa­
bilitie s. Even if the station does no t
have horizon-to-horizon coverage, they
are only contributing the ir packets to
the same worldwide stream as all the
other lgatc receivers, so any station
can he lp. Unlike any previous amate ur
satell ite activity, PCSat will use the
Interne t to combine the o utputs from
a dozen suc h statio ns nation wide; the
res ult is ove r a 99.96% chance of

( I) Monitor both downlinks and feed
ALL packe ts into the Internet.

(2 ) Mai ntai n a track on all calls
heard via sate llite .

(3 ) Monitor the Internet and capture
MESSAG ES for these calls.

(4) Deliver these messages at a
"fair" rate under these conditions:

a. The satell ite is with in 1400 km
(above 30 deg) to mobile .

b. It sees "QRZ" in the mobile 's
STATUS text or CUSTOM-3.

c. De liver these messages unti l seen
in the downlink 3 times.

Photo H. Showing the range and downlink
frequency of UO-14.

pass or not. Actually, although 90% of
the USA ham population is within range
of this terrestrial infrastructure ; 70%
of the land mass is no t, so travelers are
often out of range of the terrestrial
links .

Due to the shared use of 144 .39 with
the thousands of existing users, this
downlink on 144 .39 will ONLY be
used for the special appl ications con­
sistent wi th the national significance
of this channel. Such applications
might he getting an eme rgency or pri­
ority message to an existing APRS
mobile no matter where he is; infrc­
qucnt hulletins of national in terest; and
low-power hu t high-profile tracking of
specia l devices (for example, the
Olympic Torch). Due to the low duty
c ycle channe l statistics of an ALOHA
TDMA channel like APRS, e ven though
the channel is in full use by thousands of
users, still more than 50% of the time ,
the channel is "d ear" as heard by any
mobile anywhere at any instant.

SAT-gate operations

The mobile- to-rnobilc and HT-to­
HT communication mi ssions work
without any special considerations on
the sate llite or on the ground. But the
more useful app licati on is sending and
receiving messages to any other APRS
station worldwide by having the pack­
ets rece ived by the SAT· gates tha t are
monitoring the sate llite downlink and
feeding every packet heard into the
APRS Internet system . These SAT­
gates need to perform the fo llowing
functions:

Table 2 maps the mi ssion objectives
into the various uplinks and downlinks
on the satellite. It matches the strengths
and weaknesses of each mission area to
the available link budgets and hardware.

Notice the advantage of incorporat­
ing the single North American con­
tinentwide coordinated APRS frequency
into the downlink frequency plan. AI·
though this frequency is in usc by over
2,000 users full -time including over
600 wide-area digipeaters, it is a well
established universal freque ncy where
ALL APRS operators can be found
whether they are aware of a satellite

Cha nnel usage and mission scenar io

stations such as the one built by
Ronald Ross KE6JAB in Antarctica ."
The mobiles and SAT-gates which
have 35 to 50 watt transmitters will he
asked to operate only on the UHF up­
link frequencies where they can afford
the more difficult link budget. The re­
sult is the further advantag e of ha ving
spread out the user base over 4 uplink
channels to minimize collisions.

Photo G. Screenshot of rhe TH-lJ7 showing
the next So-nunute satellite schedule.
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lying together SAT-gates throughout
the world where the infrast ructure ex­
is ts to extend worldwide amateur com­
munication s 10 mobiles in areas where
it doesn 't exist. And, rather than start ­
ing such a global system from scratch,
the APRS protocol and worldwide
Internet infrastructure provides a means
of packaging and deli vering and dis­
playing this type of real-time traffic to
users both on the satellite downlink
and worldw ide via the Internet.

The introduction of the Kenwood
and Alinco integrated TNC/radio com­
binations and the Kantronics TNCs
give us off-the-shel f so lutions for pro­
vi ding mobi le and handheld satellite
communications terminals to all users.
By encouraging UI digipcating as aux­
iliary payloads on most small satel­
lites. the amateur satellite service can
bring all of these pieces together into
the most powerfu l and far-reaching
amateur sate llite project to date .

Footnotes

I . Satellite Builders' Channels, 17th
Annual AMSAT Symposium, pp.
191-195 .

2. [http://wcb.usna.navy.miV-bruningai
traknet.html] .

3. [http://membcrs.aol.com/dquaglianal
up w/index.html).

4. lhttp://web.usna.navymiV-bnmingai
mirex.html].

5. [http://web.usna.navy.miV-bruninga/
sarex.html).

6. [htlp:llweb.usnanavy.miV-hruninga/
mir-ht.txt] .

7. [hrtp.swcb.usna.navymil'-bn minga/
TM-D700A.gi fi.

8. [hrrpz/wcb.usna.navymib-bruninga/
www.aprs.net].

9. "Antarctic Expedition." AMSAT
Journal. Winter 2000.

10. Tiny Web Pages, ARRLffAPR
Digital Communications Conference,
2000. Fa

Conclusion

that all mobiles can see the range and
azimuth to the satellite as well as the
up- and downlink frequencies. Thus,
our mobile satellite users can get the
PASS info they need without lugging
along a laptop.

The screen-shots show what the TH­
D7 HT will capture and display about
the satellites while monitoring the ter­
restrial net work if an APRSdata.exe
station is in range.

First is the DX-SPOT list. showing
that there are three satellites, UO-22.
A O-27. and UO-1 4 coming up in the
next 80 minutes and when .

The next two screens show up when
the satellite is in view. They show the
range, azimuth frequency, doppler, and
distance to the satellite. Just perfect for
aiming your handheld antenna. For
more detail s on this resource for non­
PC distribution of satellite info , see the
Web site: Ihttp: //web.usna.navy.mill
- bruninga/sarinfo.html].

The power of this on-line, real- time
deli very of current satellite pass data to
mobiles and handheld users without
the need for a laptop is in itself a brand
new opportunity for the amateur satel­
lite service. Already it has been ex­
panded to hundreds of other data
screens that can be pushed to these raw
dio displays . We call them Tiny Web
Pages.'? Although this application is
beyond the scope of this paper, the
ability to de liver these Tiny Web Pages
to any HT/mobile anywhere on the
planet with the combined resources of
the existing APRS infrastructure and
the ASTARS amateur satellites.

The time is ripe for extending ama­
teur satellite digital communications
serv ices to mobile and handheld users.
Since packet was first introduced on
space shuttle mission STS -35, there
ha ve been numerous experiments to
test and validate the capability for us-
ing UI packet digipcaung for real -time 1---------------­
digital communications between users.
This comhined with the recent matu­
rity of the Internet as a global resource
for exchanging data worldwide sug­
ges ts that there is a unique opportunity
to join the advantages of the Internet
and amateur sate lli tes as a means of

To help with satellite trac king for the
casual and mobile user, sate llite track­
ing has been added to APRSdos in the
form of APRStk.exe. When run within
an existing APRSdos file strueture (so
you get all the maps and other built-in­
data), it presents the satellite predic­
ti ons on the APRS map and will
autotune the Kenwood radios, includ­
ing Doppler. It is avai lable zipped up
as a complete system for download
from [ftp.z/tapr.org/aprssi g/dosstuff/
APRSdos/aprstk. zip].

capturing every packet over the USA!
Even if only 4 stations at any one time
have the bird in view of their station
and even if they only have a 60%
chance of decoding each packet, their
combined probabil ity is 98%. But if
the original packet IS replicated
TWICE, then this probability becomes
99.96%! A certainty!

Satellite tracking and
pass predictions

Distributing live SAT tracking data
to mobiles

Since the APRS satellites are shared
assets with limited bandwidth . this
message system should only be used
by mobiles who have no other means
to communic ate from distant loca­
tions. For this reason , base station op­
erations are not encouraged other than
SAT-gates or for direct contact with a
mobile if needed. A Mic-E-style
packet from the D700 is only 9 bytes
long. compared to a typical WinAPRS
SO-byte position report. Thus , base
stat ion transmi ssions are discouraged.

Base station operations

Another version of the same APRSdos
derivative is called APRSdata.exe. It
has the unique feature that it can di s­
tribute via the terrestrial network suffi­
cient pass information for disp lay on
the front panel of the Kenwood radios
so that other trave lers are aware of
pass times long before they drive out
into the wilderness. Not only does this
put this special satellite pass info di­
rectly on the mobiles' radios, but it
also posts the satellites in view as ob­
jects to the local 144.39 network so
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Lou McFadin W5DID
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Carolynn Conley KD5SJO

All Aboard for ARISS
Amateur Radio on the International Space Station.

•••

In 1996, after the first International Partners meeting of the newly formed Amateur
Radio on the Internetionel Space Station (ARISS) team, we all walked away "cautiously
optimistic" that we would be able to develop, deploy , and operate a ham radio station
on the ISS. This optimistic dream from a handful of internationally-based amateur ra­
dio operators has now turned into reality . The year 2001 will go down in history as the
year that the ARISS amateur radio station became fully operational.

I
l was a good thing that those in­
volved in the hardware develop­
ment and deployment had no idea

of the significant cha llenges that faced
them. Otherwise they would have all
quit premature ly. The challenges that
this international team endured were
immense. We were the first "pay load"
to fl y on ISS and no one - USA's
NAS A or the Ru ssian Space Age ncy
- reall y knew how we should be
qualified. We repeated several fli ght
qualification tests 2 and 3 times to sat­
isfy all the different organizations' re­
qui rem ents - the Shuttle, the USA
ISS team, and the Russian ISS team.
We also had to overcome the cultural

differences and hurdles that res ult from
working a" a fully integrated interna­
tional team. A couple of weeks prior to
the launch of the initial ISS ham radio
hardware, we were still hanging on the
edge of a precipice. The issue this time
was that we had not satis fied the
Ru ssian EM I re quireme nts . But we
persevered, we made it happen .

This article will provide an overview
of the equipme nt currently on board
the ISS , the hardware cu rrently in the
queue for deploym ent over the next
12 months, and our long-term vision
for the future. We will abo provide
ground-based hams the information they
need to hear an d work the ISS crew.

Human spaceflight and amateur
radio - a perfect pair

The Amateur Radio on the Interna­
tional Space Station (ARISS) repre­
sents a melding of the teams that have
pioneered the development and use of
amateur radio eq uipme nt on hum an
space fl ight vehicles. The Shuttle/Space

Amateur Radio Expe rime nt (SAREX)
team ena bled Owen Garriott W5 LFL
to become the first astronaut ham to
use amateur radio from space. Calling
"W5 LFL from the Space Shuttle Co­
lumhia," Owen made hundreds of
QSOs on the STS-9 space shuttle mis­
sion in 1983. Since then . amateur radio

Photo A. FGB 2-meter antenna locations.
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named Zarya. using Russian antennas
used to dock the FGB. These antennas,
designed for use near the 2-meter band
(see Photo A). are no longer used by
the Russians and can he used by the
ISS ham team permanently. This is the
current location of the ISS ham radio
stat ion.

In late 2001. a set of 4 antenna sys­
tems developed by the ISS ham team
are expected to be deployed. Once
these antennas are deployed and
checked out, the primary location of
the ham shack will reside in the Rus­
sian Service Module (SM) named
Zverda . See Photo B. The ham station
will he installed at location 426 in the
SM, right next to the dining table. See
Photo C . Simultaneous multiband op­
eration can be conducted with these
two ham shack locations.

Hardware overview

The initial ISS ham radio system
was launched on hoard the STS-106
Space Shuttle Atlantis on September 8.
2000. The initial ISS ham radio hard­
ware consists of two handheld
Ericsson transceivers. a power adapter,
an adapter modu le. an antenna system.
a packet module, a headset asse mbly.
and the required cahle assemblies (see
Fig. 1 and Photo D). The ham radi o
station is capable of operating in either
the voice or data (packet) mode with
amateur stations within line-of-sight of
the ISS. This configuration can be op­
erated in the attended mode for voice
communications and either the at­
tended or automatic mode for packet
communications . The function of each
of the components that comprise the
ISS ham radio is summarized below:

I. Handheld Ericsson (M-PA Series )
transceivers -'- There are two trans­
ceivers on board: A VHF radio that re­
ceives and transmits FM voice or
packet radio signals in the two-meter
(144 to 146 MHz) amateur hand. and a
UHF radio that receives and transmits
FM voice or packet radio signals in the
70'centimeter (435-438 MHz) amateur
band. Both radios are Ericsson M-PA­
series commercial-grade radios. These
radios look identical in size and fea­
tures, but are specially tuned to sup­
port the different hands. Each radio is
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Ha m shack location

The ISS ham equipment will reside
in two locations. 2-meter operations
wi ll primarily he conducted in the Rus­
sian Functional Cargo Block (FGB)

(2) random con­
tacts with the ama­
teur radio public;

(3) sched uled
contacts with the
astronauts' friends
and families' and,

(4) ISS -based
comm unicatio ns
experimentation.

A few schools
are se lected from
around the world
for scheduled con­
tacts with the or­
biting ISS crew.
At lcasr ten students

at each school ask the astronauts ques­
tions, and the nature of these contac ts
embodies the primary goal of the
ARISS program - to excite students'
interest in science. technology. and
amateur radio. More than 200 schools
have partic ipated in a scheduled con­
tact s ince the first amateur radio
equipment was flown on the Space
Shuttle.
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teams in the U.S. (SAREX). Germany
(SAFEX), and Russia (Mirex) have led
the development and operation of ama­
teur radio equipment on board NASA's
Space Shuttle and the Russian MIR
space sta tion. The ARISS team, a del ­
egation of 10 countries. was formed in
1996 to develop. fly, and operate ham
radio equipment on the International
Space Station.

Through ARISS , the ham radio com­
munity can talk to the astronauts and
cosmonauts on board the ISS. The pri­
mary goals of ARISS operations are
fourfold :

( I ) educational outreach through
crew contacts with schools;

Photo C. ISS ham hardware location i ll service module.

Fig. 1. ISS ham han/ware configuration.





Photo G. Packet module. Photo H. Headset assembly.

Antenna assemblies

The specially designed ISS ham an­
tenna assemblies will permit opera­
tions on HF (20 meters, 15 meters, 10
meters), VHF (2 meters), UHF
(70cm) , and the microv....ave bands (L
and S band). The dual-use antennas
also permit the reception of the Russian
Glisser EVA video signals (2.0 GHz).
This dual-'use capability is the primary
reason the ARISS team received access
to 4 antenna feed throughs located on
the outside o f the serv ice modu le. A

, Y

~~~~~~ "'"WAl ~ I
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T he new TNC will include a specially
developed ROM with the standard ISS
ham defaults. Russian and USA labels.
a new battery, and extended memory
(up to I meg). Since the packet module
serves as the power supply for the S t.1~

tion, the ARISS team has decided to
leave both packet modules onboard ISS.
The older version will serve primarily as
a power supply for one of the stations
(FGS or SM). The newer vers ion will
provide the packet radio capability. The
new packet rnodu Ie was launched on the
STS- I05 Discov-
ery mission on Au­
gust 101h, zoo I.

Transceiver Cable

Antenna Cable

Power Cable

Heads
Extension

Cable

Future hardware deployments:

Packet mod ule upgrade

To date, the packet system has not
been connected to an SSC laptop due
to the lack of sufficient lap tops on ISS.
Also. short ly after the packet system
was turned-on for general use, it was
discovered that the batte ry used to
backup the RAM had died . Because of
these two events. the packet system
has been operating in digipeat mode
using the ROM defaults (including the
NOCALL cal lsign). An upgraded packet
module is expected to correct these
problems and add new capabilities .

Photo I. Equipment cables. Fig. 2. Antenna location dew from end ofservice module.
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split. The follow­
ing frequencies are
used for ISS gen­
eral QSO opera­
tions: Worldwide
downlink, 145.80
MHz. Voice up­
links: 144.49 MHz
- Regions 2 & 3
(Americas, Austra­
lia, Asia); 145.20
MHz - Region I
(Eu rope , Afri ca ,
Middle East). Pack­
et uplink: 145.99
MHz (worldwide).

Expeditio n 2
as tro naut Susan

Helms KC7 NHZ, has been extremely
acti ve on the ham radio station . Her
outstanding efforts as the firs t Field
Day contes ter from space in fused a
lot of enthusias m into the worldwide
am ateur rad io community - making
this a Field Day that man y wi ll re­
member for the rest of the ir lives.

Astronaut Frank Culbert'ion KD50PQ
has now assumed the rol e as the
ISS Expedi tion 3 c om mander. Re­
member that th e Expedition 3 crew
wi ll be very busy, and it will prob­
ably take them so me time to get
com for table enough on board th e

Photo M. EVA training for antenna installations.

somewhat the " luck of the draw."
However, with careful planning and a
good ground station, your chances of
operation are significantly improved.
Several hams have made contact with
the ISS using an HT. However, a direc­
tional antenna using a radio capable of
producing at least 25 watts of power is
recommended. The crew is usually
awake from 7:00-22:00 UTC. They only
operate the station in voice mode during
their "off" time, so lunch time or early
morning/late evenings are good times to
listen. Packet operation is available al­
most continuously. Check [http://ariss.
gsfc.nasa.gov] and [hup ://www.ariss.
net] for information about operating the
ISS packet and the current status.

The ISS ham station uses the follow­
ing calls igns : U.S voice operati on s,
NAISS. Ru ssian voice operations ,
RS0ISS. Packet operations, RS0ISS-1
(as of August 19th, 2001, NOCALL
was still in use) .

The frequencies of operation are all

Photo N. SS7V hardware and sof twa re. Photo O. SSTV computer interface.
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lot ottun. NOl only do you get to speak Ivith people all over the
a lot ot interesting Q5L cards. IVith those confirmed QSL cards.

pieces of wallpaper. Actually, you C,1Il collect a lot of wallpaper.

the onl v , total (If 60. The Oscar Ccnturv Award is



Fig. 3. Fig. -I.

AO-2 1 (no longer operational), AO·27
and RS- IO/I 2/15 . The costs for this
award are the same as the previous
AMSAT Awards and arc also sent to
the A~1SAT Awards Manager.

The nex t AMSAT award is the
W4A~1I Satellite Operator Achieve­
ment Award. This award requires no
confi rmed QSL cards hUI doc s luke a
bit of record keeping. You ge l credit
for each ).000 satell ite QSOs up to
5.000. Please submit your log (com­
puter generated or handwritte n ) to
W4AMI, Awards Manager at AMSAT
Headquarters . The cost is the sa me as
the previous awards.

The ARRL sponsors se veral awards.
They are the Worked All States (WAS)

Award with Satelli te e ndorsement. the
VHFIUHF Century C lub (V UCC)
Award, the DX Century C lub (DXCC)
Award. and the Worked All Continents
(WAC) Award.

For Worked All States . yo u must
work someone in each of the 50 states
through any amateur sate llite in a ny
mode. For the VHFIUHF Century C lub
Award. yo u mu st work someone in 100
different grid squares. Endorsements
are available for every 25 grid squares
a fte r the first 100. The fi na l award.
DXCC. requ ires you to make a sate I·
lite QSD with 100 different D XCC
countries. For Worked All Continents.
you work someone on each of the 8

continents. More information on these

awards can be found on the ARRL's
Web site . Ih ttp://www.arrl.orgJ, the n
cli ck on Operating Awards.

Finally. I would like to introduce the
newest AMSAT Award. IL starts wi th
contacts on or after November I . 200I.
The award is the AMSAT Elmer Award.
The complete rules for this award arc as
fo llows.

New Al\1SAT Elm er Award

This award has 3 levels: Beginner.
Intermediate . and Expert.

Beginner Level
Work I Schoo l Club Station
Work 4 YLOps
Work 4 Young Ops (16 and younger)
Work 10 Ops that have had their li-

cense for less than :2 years at the time
of contact

Continued on page 6 1

SAAMSAT lCallslgn ". "" Satenlte Category

SATELLITE COMMUNICATION · os
ACHIEVEMENT AWARD zzazz N~ csooz """" "zootSr. "

This award is made in recognition~
oe

zzrzz - ",,,z """",."of having made twenty-five ',.
two-way contacts through ce

zzm No. "',,, AC-l 0 ,-
Phase Il Satellites. "m

AWAIlII$ iLUI.l.CD oz
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Fig. 5. Tahie 1. Sample award submittal.
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NOV 18

o
ort Wayne

ox 10342, Fort Wayne IN
Istt the Web site at {h ttp://

carts.com].

NOV 24

BENSON, NC The 13th Annual JARSFE$T
will be held Sunday, November 18th at the
American Legion Complex in Benson NC. Talk­
in on 147.27(+600). Dealers, tail gate section.
VE exams, food. The Club Web site is at
[www.jars.netj. For more info please call (919)
894-33520r (919)894-3100 evenings 7 p.m.­
10 p.m. E-mail [bJambert l@ mindspring.com].

EVANSVILLE, IN The 9th Annual EAR.S. &
Ham Station Evansvi lle Winter Hamlest will be
presented Saturday, November 24th, 8 a.m.­
2 p.m. Central TIme, at Vanderburgh Co. 4-H
Center Fairgrounds Auditorium. Talk-in on
EARS WideAreaRepeater Networ1< 145.150(­
) Evansville I 146.925{-), and 443.925(+)
Vincennes. Alternate: EARS rptr. 145.110(-).
Use 107.2 CTCSS on all frequencies listed.
Free parking, f ree tailgating (wea ther
permitting). Indoor flea market. Commercial
dealers. Great food . For table reservationsand
info, contact Neil WB9VPG at (812) 333-4116;
or write Neil Rapp, 2744 Pinehurst Dr.,
Bloomington IN 47403. Evmai l (ears@
wgear.org). Vendor setup5 p.m.-9 p.m. Friday;
6 a.m-a a.m. Saturday, Central lime. 8 fl . flea
market tables 58 each. Wall spaces $10 if
money is received by November 15th. Add $2
each alter November 15th. Admission $5.
Check the Web site at {http://w9ear. o!!JL
hamfest.htm}. fi1

NOV 17-18

NEWTONVILLE, MA The Newton vi ll e
Amateur Radio and Electronics Auct ion,
sponsored by the Waltham ARA and the 1200
R.C., will be held 11 a.m.-4 p.m. al the Newton
Masonic Hall , 460 Newtonvill e Ave., in
Newtonville. Talk-in on 146.640. Seller set up
starts at 9 a.m. Admission $2. Door prizes .
snack bar. For directions and more inlo check
the Web site at (hnp:llwww.wara64.orglwaraJ
auction.htm]. Contact Eliot Mayer WIMJ, 24
Hamilton Rd., Belmont MA 02478. E-mail
(w l mj@amsat.org; or tel. (617) 484- 1089.

I s. he
on the right. Vendor set

.- 8 a. m. Admission $10at 6 a.m..
53 at8 a.m. For table reservations call Paul at
(603) 883-3308. or E-mail to {K 1NL@
juno. com}. VE exams 9 a.m.-Noon.
Reservations suggested. For more info call Bill
at (603) 424-2857; or E-mail to (BILLS @
AAIOC.ORG].
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rrell Coliseum at

air grounds located
orth Eastern section of

ery. Admission $5. Free
e flea market setup 3p.m.-8 p.m.

ng. November 9th; and 6 a.m-e
mber t nth. Doors open to the public

a.m.-3 p.m. CST. VEexamson site beginning

FORT WAYNE, IN The 29th Annual Fort
Wayne Hamtest & Computer Expo, sponsored
by the Allen County Amateur Radio Technical

r Society (AC·ARTS), will be held at the Allen
County War Memorial Coliseum at the comer
of Indiana 930 (Coliseum Blvd.) ere Parnell
Ave. Open to the public 9 a.m-a p.m. EST on
Saturday. and 9 a.m.-3 p.m. EST on Sunday.
Vendor setup is Friday evening and Saturday
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James A. Miller G3RUH
3 Bennys Way
Coton
Cambridge
CB37PS
Engla nd
[G3RUH @AMSAT,org]

A Modest Proposal
Prophesied nearly a decade ago, S-band has come ofage with the Oscar-40 spacecraft.

With some revealing insights, here swhy.

Government health warning: Facts can seriously damage y our health. This article
contains facts.

Originally published in Oscar News (UK), Now, answer this question honest ly.
October 1992. 200 1 updates at the end. If you had to choose between your
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I
ha ve never been given muc h to ar­

guing matters of a spcc ulative na­
ture. If I don't know about some­

thing, I keep quiet. If I do know, I say
what I know. I will tenaciously defend
any proposition that is a demonstrable
fact, that can be supported and ex­
tended by reasonabl e analysis. So ...

In th is article, I want to make a case
for abandoning 145 M Hz Phase III sat­
e llite downlinks. I will show why S·
band (2400 M Hz) is an infini tely beuer
proposition . I will di spel the myths
that Scband requ ires spec ial knowl­
edge , enormous e xpense, huge d ishes ,
and a "tcchie" mental ity. T hese are to­
tally untrue . Scband in practice is far
simpler a nd cheaper, and far more effi ­
cient than 145 MHz. I will not make
my case with airy-fairy hypotheses . I
will do it from practical experience .
Sho w and tell .

Please don 't read this article with a
cynical smile a nd an "Oh. here's just
another wire head e vangeli st on hi s
soap box sho wing off." Read it and
th ink about it. I have seen the futu re .
and it works ! Now it 's your turn.

Brain ON

Time for a thought experi ment. Con­
sider this: Oscar-IS carries a mode-S
transponder p lus beacon. The transmit­
ter outputs I watt to a 5-turn helix. That
makes an e.i.r.p. of to watts. This is pea­
nut power. Gi ven that, what size antenna
do you think is needed to receive the
beacon comfortably? As comfortably as
at 145 MHI.. A 2-meter dish? 4 meters?
Several 55-element loop yagis? No idea'!

Skip the arithmetic until later. Will
you believe that the answer is a puny
little two-foot-diameter dish ! Yes, it
surprised me too . So, to prove it , I built
a 60cm dish antenna from a spun alu­
minum lam pshade I picked up when a
local furn iture store cl osed down. Cost
me a couple of q uid . O K, four q uid ; I
bought two of them.

Sure e...'egh, the 0=-13 mode-S bca­
con was at kast as strong as the 145 MHz
heacon. And the transponder signals cf­
fortless copy, noisefloor included. And will
you also believe me when I tell you that
thi s little di sh still worked e xcellently
indoors, through a closed window'?

A st raight choice

huge 145 MHz down link antenna, a nd
a tiny 6<km lightweight , compact,
sui tcase-size. no-tunc, elegant di sh
that you could genuinely hitch to a
balco ny ; which wo uld yo u ha ve ? No
contest, is there ?

What noise annoys?

What's the reason for th is surprising
resu lt? T he answer is simple. Noise .

145 MHz is noisy. In many places,
it's so noisy as to be totally unusable . I
don't think there is much di sagreement
about this. Noise arises from almost
everything e lectrical yo u can think of.
Transport , illegal taxis, defective ap·
plianccs. weather, sun. sky, QRM,
splatter, tclcswitches. com puters ; the
list is end less. And it' s getting worse
every year. I haven't e ven included noise
of the receiver; it's usually swam ped
by the foregoing.

A measure or 145 MHz noise

To q uantify noi se, we use a me asure
called noi se temperature . Higher is
worse . It's the temperature of a 50­
ohm resistor that, if connected to the
radio instead of the antenna, would make
the same ('JCkeL The noise temperature
on 145 MHz is of the o rder of UXXl K
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Pr = PI • (rr D'/4) 1 (4rr R')

LOW PROALE HF ANfENNAS
THAT REALLY WORK!

Work lbc WOIid Without wOfting Up lbc Krighborbood ~
•

ISOTRON
BILAL COMPANY
can for aFREE Catalog:

• ,UU~~2;,~~59r ~al!C Florissant, co 80816~
M......:royjil"ld.nl"/IiJOlron

If yo u plug in the num bers for AO·
13 with Pr =10 watts. yo u get Pr = 6.3
x 10-17 watts.

Now, let's calculate the noise power
Pn rece ived. This is easily found from
the standard noise fo rm ula:

S uppose the sate llite transmits Pt
watts. This spreads out in all d irections
over an imaginary sphere of rad ius R,
say 40.000 km for AD-D. T he energy
is inte rcepted o n th is huge sphere by a
tiny ante nna o r e ffec tive d iamete r D,
say 40c m for a typical 60cm d ish. So
the power it picks up, Pr, is just the ru­
tio o f an tenna area to the sphere a rea,

that is:

Calculator O N

An S-band converter c os ts about the
same as a good 2m preamp. The di sh I
descri bed cost almost nothing. A co m­
merc ia l version (i f it were avai lable)
would doubtless cost no more than a
~114C. Coax can be RG-58 or smaller.

So. at commercial rates there is prob­
ably no di fference. But bui ld your own
antenna which, as I have shown, is al­
most too easy, and S-band is a lot
cheaper.

3. S-band req uires a huge dish.
As a lready e xplained , this is not the

case . The size of a rece ive ante nna is
di ctated by the size of sig nal you want
to receive . This is di ctated by what sig­
nal -to-no ise ra tio you want . Th is is
co ns trained by the no ise level. So, let's
do an e xerc ise for a very sma ll
lampsbnde di sh a nd the " 120K" co n­
vener mentio ned. Fear not; what follo ws
is arithmetic o nly! Calculators out, now.

Exploding 2.-' G Hz myths

le ss cost, less mainte nance , less envi­
ronmenta l impact, g reater portability,
and so o n a nd o n.

Just as important. the no ise level is
cont rollab le by the user (you) , not by
external influences beyond your con­
trol . Isn ' t that j ust what we want from
a satelli te communications syste m'! I
thi nk so.

I. S-band is fo r " techies,"
Complex, a mystery, deep stufT. Three

days before writing thi s article, I kne w
nothing about 2.4 G Hz. I still know
nothing . I don't need to know. And I
don 't kno w much about 14 5 MH z,
ei ther. Do yo u? Do you, ho nestly ']

I made a small di sh from materia ls I
had on ha nd using no more than
simple dish fo rmulas available from
the ARRL Handbook and e lse where . I
made a 2·1 /4-turn he lix feed from a bit
o f H lOO solid coax inner wound
around an 40m m socke t spanne r from
my c ar toolki t. I soldered it to the pip
of an N- typc pa ne l co nnector, wh ich
was mounted o n the 125xl 25 m01 re­
Fleeter o f 1.6mm aluminum sheet. I
bo ught an SSB Electron ic UEK- 13 S­
band converter from a reg ular advcr­
tise r, coupled it d irect ly to the Nctype,
and fi xed the whole asse mbly to a 112"­
square aluminum boom with two c las­
tic bands ! Th e boom ran through the
hub of the "lampshadc" dish , with over­
hang for mounting purposes. The RG­
174 coax (3mm diameter) and 12 volt
feed ran neatl y back inside the hollo w
boom.

"Scrap" it may be, hut it loo ks pro­
fessional e nough to me . T he most
technical th ing I used was a hand d ri ll .
Or was it a hack sa w'! Too k 5 hou rs to

bu ild from a hea p of bi ts to bei ng on 1---- - - - - - --- - - ­
the pole re ady to te st with AD- 13. A nd
I was designi ng as I went. I d id no
electrical a lignment of the heli x feed.
Like most, I have no test faci lities for
2.4 G Hz; probably never wi ll have .

If this story labels me a "tcchie,"
heaven he lp blacksmiths !

2. S-band is expensive.
Successful 145 MHz downl inks re­

q uire a large antenna and a preampli fier.
If the system is used for transmitting , a"
is usually the case, it a lso needs lo w-loss

coax.

Now, let 's look at noi se o n 2400
~IHl. Sky noise, nil. En vironme ntal
no ise, nil. Cable losses, nil (no cable).
fT-736R noise, ni l ; there's a preamp!
conven er at the antenna. Antenna
noise, almost ni l; j ust so me pickup of
the warm earth from the side lo bes,
20K maybe .

The only real source of noi se is the
2-lOO MHz to 144 MI-b downconvcrtcr;
And this noi se is to ta lly unde r the
contro l o f the equ ipme nt desig ner.

A converter co ns ists o f a lo w-no ise
preampli fier stage followed by a mixer.
The mi xer is driven hy a 2256 MI-fI. lo ­
cal osci llato r, usua lly a 94 MI-fI. crystal
with x24 mu ltip lier. Very sim ple. Very
cheap .

The noi se le vel o f a typical lo w-cost
co nve rte r is about lOOK. Let's assume
this, although lower is achie vab le, and
add 20K for ante nna side lobes. T hat
makes a total of 120 K of noi se for
2400 MH7.. G uaranteed , eve ry t ime,
everywhere, worst case .

2,4 GHz noise is rather different

to 1,500K. In so me cond itio ns it may
be less, but usually it's a lo t more .
Let's just usc 1,2ooK fo r no w.

By the way, K means kelvi ns. Zero
ke lvin is total sile nce , wa te r freezes at
273 K, boils at 373K, and 30JK is a nice
day.

The im portan t thing to grasp is that
there is nothing you can do about th is
no ise. You cannot red uce it. Eve n with
a hypothetical zero-noise preamp, you
will s till have 1200K of noise.

The big payoff

So, where does that get us '! We have
established that 145 M Hz no ise =
I200K, a nd o n 2.4 G HI, it ' s 120K.
That's a factor of lOx quie ter at least.

It means that for a given spacec raft
transmit power, your ground station
antenna on Svband can he 10 times
smalle r than for the j -mcrcr band.
Why? Beca use le ss no ise means less
signal needed. Received signal strength
is di rectly proponio nal to the capture
area of the ante nna . Capture area is
proportio nal to physical size.

That "10 times sma ller" means less
mechanical e ngineering, less windage,
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[End of orig inal artic le; the fo llow­
ing added August 200 1.]

2001 footnote: Oscar-tO

The foregoing was written in Sep­
tember 1992. I'd gone from zero S­

band understanding to total conversion
in the space of 24 hours. Stari ng up at

a huge. tower-mounted 2m yagi , and a
dimin uitive S-band antenna giving the
same performance , se nt me straight to
the keyhoard in a blaze of insp irat ion. I
have not changed a word.

Things have improved. Oscar-an has
an S-band transmitter capable of 40­
50 watts output, connected to a s-ur rn
heli x, wi th gain 10 dB ic. This is a lot
of radiated power; beacon signa ls and
voice signals arc pred ictably very
strong indeed, greatly surpassing the
experi menta l system of Oscar-I 3.

S-band receive technology has
evolved rapidly, and whilst surplus
conve rters are avai lable, generally
having early ' 90s performance of
170K (2 dB), off-the -peg contempo­
rary equipme nt boasts noise tempera­
tures of 40K to 5DK (0.6dB), which is
commensurate with the baselines of ir­
reducible sky noise and antenna side­
lobe pickup. You get wha t you pay for;
the performance difference between
the old and new just cited is about 4 dB,
and is no t a margin to he squandered
lightly.

S-band antenna design and construc­
tion continues to exercise mind and
body for many hams, with predictably

mixed results ! Commercial offerings
are also avai lable, whi ch was scarcely
the case a decade ago.

S-band is now mainstream ham ­
ming ; plug ' n' play, and there is now
no excuse for hold ing hack. Oscar-40
beckons seductive ly.

Just do it ! Pa

The equ ipment ca n be put by for the

future . o r lent to others. It won'( be
wasted. Are you will ing to stand up
and be cou nted?

Well'!

Phase 3D

Disadvantages of S-hand downlinks

Disadvantages of 145 MHz down­
links

I don't want to labor the point! The
honest truth is that AO- I3 's 145 Mllz
downlink does have serious shortcom­
ings. Noise is high, and hig antennas
and highest qua lity rece ive techniq ue
arc requi red. Many fail at this hu rd le
a nd give up. Others reach for the ir
wa llet. It is nothing like as easy as it
was e nvisaged all those years ago. It
doesn 't ha ve to be like this.

" Noise figure" (in dB) is another
meaningless number inve nted by pre­
amp manufacturers to increase sales.
Daft! If they used noise temperatures
instead. they would se ll ra the r more,
because those numbe rs arc far more
impressive . They arc certainly more
intuitive .

"Gain" is use ful only when tal king
about transmitting or if you are trying
to se ll antennas . For receivers, capture
area is a direct measure and again, far
more meaningful. For re ference, G =
4p Area/wavelength"

We don 't have to repeat the mi stake
with P3D. Cranking up the 145 MHz
down link power is no solution. It's a
short- te rm delusory crutch tha t will
simply hobble us for another decade .

lsn"t it time we took a care ful, unbi ­
ased look at the options'? And surely,
before jumping to contusions, budding
a nalysts should at least try AO-1 3
mode-S?

I promi se that you will he astounded
at its simplicity and at its perforrnunce.

You don ' t have to habi tually use it for ~=============:::;
ever after. Indeed, its experimental I
hard limiting design won't support
hoards of uscrs. Just try it, so help me!

So far as I have been able to d is­
cover, the only impedime nt to S-band
signals is tree foliage . Thi s seems to
me to be a rather tri vial drawback . I
should like to hear if there is anything
e lse technica lly negati ve . Perhaps
some of the rea l tech ics (no t the arm­
c hair ones) , who have a ll the answers
but never tell , cou ld come forward!

More bunku m

You can extend these ligures to a
transponder downlink design by scaling.

Assume 40 users ( 100 kHz band­
wid th), a 20 dB SNR (6 dB more. x4)
and you need -1-0 x 4 = 160 times as
much sate lli te e.i.r.p. T hat makes 40
rea l walls to a 16 dB gai n spacecraft
an ten na . say, a 15-tum helix or 25cm
dish. Ex treme ly practica l. And remem­
her, the ground station is still a 60cm
dish.

The abil ity to reali ze large 2.4 GHz
gain on the sate llite with physicall y
small spacebome antennas, a task that's
virtually impossible at 145 MHz, means
that we have the ability to de sign a sys­
tem free fro m the constraints of the
Aria nc rocket third-stage enve lope .
That 's a price less advantage .

By the way, I hope you noticed that
th is syste ms analysi s fa iled to speak
of " path loss ," "noise figure," and
"ante nna ga in"!

Nor should it have; these terms are
just obscurunons. There is no such
thing as " path loss" ; space is loss- free .
The tcnn was invented by nomograph
manufacturers as a convenient step­
ping-stone on their gadgets .
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where:
K = 1.38 x I O-~3\VIH,JK. Boltzmann's

constant.
T is the noise temperature in kelvins

which for this article we took to he
rzo« on 2.4 GHz.

B is the recei ver bandwidth; assume
2.7 kHz for a typical SSB receiver.

Plug in the three numbers. and the re­
ceived noise power is Po = -l.S X 10-18

wa tts.
So, the signal-to-noise ratio. SNR =

PrfPn . Dividing the signa l and noise
powers just calculated. you gel, for A­
0 ·13 's beacon at 40 ,000 kill on a 60cm
dish in an SSH bandwidth. SNR = 14
or 11.4 an.

And believe me. it IS just that: I
measured it. No tricks, no bull. Just
simple arithmetic. So much for the
" big dish" theory. A modest antenna is
all that's required.

Outline transponder budget

Pn= KTB



Russ Tillman K5NAK
11 0 Camden Or.
Vicksburg MS 39183·1203

Risky Business
That :' one way to describe designing our next radio amateur satellite.

!Vhat do y ou want the next amateur radio satellite CO do? Ask that question of 100
hams who are interested in am ateur radio satellites and you will probably get 100 dif­
ferent answers - some from folks who arc very vocal and strongly animated about
their opinions. Also, ask these same folks how CO build this satellite and you will also
get 100 different opinions. Such is amateur radio satellite-building, such is AMSAT.

T
his article presents efforts to­
date in planning and designing
AMSAT's next satellite and

how some of the tough choices and de­
c isions are bei ng made for the benefit
of the amateur radio community. In
this article, "AMSAT ' refers to the
worldwide a lliance of AMSAT organi­
zations that contributed 10 designing,
building, launching, controlling. and
funding Phase 3DIA0-40.

Learning from the Phase 3D/A0-40
experience

Arter many years of hard work,
Phase 3D successfully soared into or­
hit on November 17, 2(XlO. via an
Ariane 5 rocket. The day afte r launch ,
AMSAT-NA Chai rman Bill Tynan
W3XO. who is res pons ible for num­
beri ng amateur radio satellites, chris­
tened Phase 3D "AO-ro" as it began its
extensive and interesting commission­
ing process towards eventual opera­
tion. While the road to a successfully
operating AO-40 spacecraft has been
long, humpy, and difficult. users arc
now starting to see the frui ts of bu ild­
ers' efforts with an extremely opera­
tional AO-40. As most hams know. this
long and interesting process tested and

stretched the capabilities of the numer­
ous organizations that were invol ved in
designing, constructing, testing, launch­
ing, and commissioning Phase 301AD­
40. This project also tested and stretched
the support and perhaps patience of the
amateur radio community, whose ge n­
e rous contri butions funded develop­
ment and launch expenses. Whether
AMSAT will undertake another Phase
3D/A0 -40 project is certainly debat­
able ; however, the opportunity to place
650 kilograms of amateur radio mass
into a highly elliptical orbit appears to he
a once-in-an-organization opportunity.
T hat is, AMSAT will probably never get
the opportunity to do that again. So we
made the best of it and the results of
our efforts are begi nning to pay good
dividends. And. there are many on-the­
ground benefits that we arc continuing
to derive from the Phase 3D ex perience.
For example, AMSAT and its sister or­
ganizations have deve loped a network
o f ex perienced sa te ll ite builde rs, many
o f whom have cut their teeth on the
construction of Phase 3D . As a result.
the ex perience gained from the Phase
3D project is a lready proving that it
wi ll be bcnelicial to AMSAT for many
years to come, starti ng with the design
of the nex t A~lSAT sate llite.

Life after Phase 3D

Even before Phase 3D went into or­
bit, the AMSAT-NA Board of Direc­
tors was already discuss ing plans for
the next endeavor. One of the first
items of discussion at the October 2(x))

AMSAT-NA Annual Meeting and
Symposi um in Portland , Maine, was
life after Phase 3D. At that meeting,
the Board of Directors resolved the
need for AMSAT to begin defining the
next project. Their intent was to cap­
ture and keep the momentum and ex­
perience gained fro m the development
o f Phase 3D and carry that momentum
over to thei r next project. The Board
establi shed and charged an AMSAT­
NA Project Committee with the re­
spons ibility of coming up with a
proposal for the next AMSAT satellite.
The composition of this committee is a
Who 's Who in the Amateu r Satellite
community and includes: Bi ll Burden
WB IBRE (AMSAT-NA Vice President
for Strategic Planning); &I Collins
NSNUY (Specia l Assistant to the
AMSAT-NA President) ; John Conner
NJ0C (Gro und support ); Art Felle r
W4ART (AMSAT-NA Treasurer): Bdale
Garbce KB0 G (Satellite software and
digital designer. including participation
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Pig. J. 7"'0 all/afellr satellite proposals were considered utthe AMSAT-NA Project Committee n enver workshop. IVhile these satellites
varied ill physiclll des ign. they tin' functionally identical. Fig. / shows (I diagram of the mechanical design proposal for WI orbit-plan
Will axis satellite ,ImT ~ms developed and proposed by Dick Jansson IVD-IFA H. This proposed satellite is designed for launch into a
geostationary- transfer orbit as a tertiary payload 0 11 all Ariane 5 launcher.

in Phase 3D RUDAK); Chuck Green
N0ADI (Designer and integrator of
numerous Phase 3D modules and launch
campaign deputy director): Robin
Heighton VE3FRH (AMSAT-NA Prcsi-
dent and Board of Directors member);
Rick Hamby W 2GPS (Digita l so ftware
data com munications) ; D ick Jannson
WD4FA Il (Phase .10 structural and
therma l designe r) ; Lyle Joh nson KK7P

Side Interior VteW 600mm Cube

-

[=:l - B
B ,.., """

riB EJ~ I
UL·~~ B

Fig. 1. A II/t'chall icallJesigIlIJTOposa/fora
Y-spill sa tellite Ims presented by Stall
Wood IVA 4NFY 111 the Denver workshop.
The cube-design of this satellite could be
launched 011 the Ariane 5 as a tertiary pay-
load or via other 1(//11I<'1, vehicles.

(Space night com pute r designe r);
Mark Kunawati N4T PY (Sate llite de­
sign and integrati on ); Phi l Karn KA9Q
(In ternet p rotocol ); Jan King W3GEY
<Founding AMSAT member and builder
of numerous amate ur radio sate llites );
Michael Ki nge ry KE-tAZN (Mechani­
ca l designer); Lou McFadi n W5DID
(Phase 3D Integration Laboratory Man­
ager; Stacey Mills W4SM (A0 -40 Com­
mand Station); Jim Sanford W B4GCS
(Digital communications); Dan Schu ltz
N8 FG V (Sate lli te o perations); Ray
Soifer W2RS (Intcnunional coordina­
tion); Brian Straup N5YC (G round sta­
tion de velopment) ; Tomas Svitck
(Systems e ngineering and launch); Russ
TIllman K5NRK (Tec hnology transfer/
fund raising ): Paul Williamson KB5MU
(Software systems and electronic in­
formation); J im White WD0 E (Sys­
te ms engineering. softw are design , and
command stat io n); and Stan Wood
WA4NFY (AMSAT-NA Vice President
of Engineering and Phase 3D antenna
designer).

Two very interesting satellite project
proposals emerged from this com mit­
tee (see Figs, 1 and 2 ). Both of these
cred ib le proposals were we ll tho ught
out and addressed numerous diffic ult
engineering and design challenges that
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would a llo w them to accom plish their
respective missions. The cha llenge
was for the Project Committee to co n­
sider the merits of each proposa l and
the n agree to undertake a project that
was technically feasible, followed sound
engi neeri ng principle s. and was in the
best interest of A MSAT. A lso. the rec­
ommended project would requi re the
linal approval of the AMSAT-NA Board
of Directo rs and . more importa ntly. the
continued support of the tota l A MSAT
membership as expressed in hoth flnan­
cial contributions and willingness to
work on the projec t. To accomplish this
task. the AMSAT-NA Project Commit­
tee held a weeke nd- long workshop in
Denver. CO. in July 2001 , where they at­
tempted to resolve these d ifficult issues.

T he Denver workshop challenge:
defining the design co nsiderations
of a radio a mateu r satellite

Physical a nd M iss ion Consider­
a tions: Various types of design consid­
e rat io ns must be met when buildi ng an
amateur rad io sate llite. Unfortunately.
depending o n what you want your sat­
ellite to do. some of these considerations
may not be compatible with each other
(while other considcrutions may be very
suppo rtive of one another). As a result .



1'/10/0 A . Members of the AMSAT·NA Project Committee ill attendance at a wo rkshop ill
Uenver CO. From left to right (with area of expertise in parentheses ]: Russ Tillman
K5NRK (Technology Transf er): J im l\ihite lVDOE (Sys tems Engineer. Software Design.
and Command Station ): Chuck Green NOADI (Des ign and lmegranon & Worh hop
Moderato r); Lou McFadin WSDID ,Des ign and Integration ' : Stan Uv{/(I WA.JNFY (De­
sign. Integration. ami Antennas ); Ed Collins N8NUY ISpecial Assistam to the President];
Michael Kingery KE.JAZN [Mechanical Design ); Dan Schult: N8 FGV (Operations];
Pall /lV,Jliam.wm KH5AIU (Software Systems and Electronic Publications]; Lyle Johnson
KK7P (Spacecraft Flight Computer Design): Tomas Svitek (Guest by invitation of Jail
King ); Bdate Garbee KHOG (Software lind Digital Design]: Rick Hamby. W2G? S (Digi­
tal Software Data Cotnmunicauons}: Dick Jansson WlJ.JFAB (Mechanical 11/1(/ Thermal
Design ): Jolm Conner NJOC (Ground Support ): Phil Karn KA9Q (lntemet Protocol);
Robin Haigtuon VEJFRH (President & Board of Directors ): Brian Struup N5 YC
(Ground Station); Mark Kanawati N.JI P Y {Satellite Design and Integration]: Arthur
Feller WIART (Trea.m rer). {Photo by Mark Kanawati N.JTPy)

design conside rat ion interactions mu st
be understood and address ways (hat
suppo rt the mi ssion of the sate llite. (In
fact. because of their complex intrica­
cies. the impact that some relation­
ships have on a sate llite 's mission may
never be completely understood until
a fter launch') For example, a sate llite
experiences numerous physical condi­
tions that may he functions unique to
its orbit and the spacecraft's attitude in
relationship to the earth and sun. As a
result of these charac teristics. thermal
dynamic issues may arise that must be
unde rstood and addressed in the de­
si gn o f the sate ll ite. As these issues
are addressed. they may impact the
satell ite 's abi lity to accomplish its pri­
mary mission - in this case. effec tive
amateu r radio communications and
other related fun. As a resu lt. design
trade-offs on power reduction may
have to he made in orde r to satisfacto­
rily meet physical considerations such
as temperature issues. Other times,
very innovative solutions may emerge
that can he applied to satis factorily ad­
dress hath physical and mission con­
siderations (i.e. win-win situations) .
Science rapid ly becomes an art when
exp loring and resolving these design
stage issues.

Technical and User Cons id er­
ations: The first amateur radio sate l­
lites were huilt in small workshops and
designed. constructed. tested , and
launched in a relative ly short period of
time . Compared to tcday's amateur ra­
dio satelli tes. these early sate llites
were very inexpensive - built by two
or three people - and d id not even re­
quire modest financ ial contributions
from the amateur radi o community.
They were also not as technically com­
plicated as today's sate llites . Over the
past fe w years, universit ies and foreign
governments have emerged as new and
we lcomed bui lders of amateur radio
sate llites. Wi thin the ham community.
every sate llite that is launched by these
new participan ts is openly welcomed
as an exciting new venture and oppor­
tunity, As a result of these new partici ­
pants. there has been a significant
increase in the number of available
analog and digi ta l amateur sate llites,
a llow ing sate llite operators to become

accustomed to us ing several now-com­
mon operating frequency modes such
as modes A. B. and J. While the major­
ity of all satelli te users have equipment
in thei r shack (and now on the ir belts
via HTs and Arrow Antennas) to work
these more common mode satel lites,
other frequency modes have been idcnti­
tied and proposed that offer the poten­
tia l to expand sate llite design capabilities
and enhance efficiencies of sate llite and
ground operations . (For di scussions on
some of these innovative modes . read
James Miller G3RUH 's arti cle in this
issue titled ..A Modest Proposal. " )
As a result. a ke y challenge fac ing
Al\.ISAT is to ge t the membership to
support usi ng and experimenting wi th
othe r rnodcs when most a re comfort­
able with the sta tus quo . Because of
ex isti ng equi pment investments and
current knowledge, th is can become
a heated and sens itive debate . Ho w­
ever. thi s cha llenge is not some thing
new, as AMSAT faced th is dilemma
many times when sate llites employ­
ing new frequencies and associated
technologies ad vanced from Mode A to
Modes B. J. L. and S. As a partial solu­
tion to this dilemma (and perhaps a
stress reliever), most university and

foreign govern ment amateur sate llite
bu ilders arc developing Mode J and B
sate lli tes that operate using existing
technology. As a resu lt. these sate llites
meet a large portion of membership
demand. This also allows AMSAT some
room to pursue other modes such as
Mode US. (And - who knows? ­
perhaps by A~lSAT pushing the de­
sign enve lope. one day Mode US will
be a common or standard mode among
users.)

Designer Considerations: Design­
ers and bui lders of amateur sate llites
enjoy a technica l challenge. That is.
few if any wa nt to rebuild an ex isting
sa tell ite , as designs can a lways he im­
proved. While there are certainly lots
of reasons why folks dona te their time
to bui ld satellites . most enjoy the chal­
lenge of improving the design. pushing
the enve lope. or just doing something
entire ly new and innovat ive. As a re­
suh. a dilemma exists between the de­
signe rs and users: the designers want
to cons truct something new or be tter,
whi le most users seem content happi ly
using the ex isting sate lli te technology
- they jus t wa nt more o f them. As
mentioned earl ie r. the fo rtunate in­
crease of amateur sate llite suppliers
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the answers are nu t o n the table up­
front . As a result . conti nual improve­
mems arc always being made to
enhance the mission.

Thc ke y points of the proposed satel­
lite design that was forged at the Den­
ver Workshop arc best sum marized by
portions of an open lcuc r that AMSAT­
NA President Robin Haighton VE3FRH,
provided A~lSAT..NA members after
the workshop:

Gree tings:
It is wi th great p leasure that I write

to you this month and ta lk about the
progress be ing made w ith our ne xt sat­
ellite project . currently known as
" Project JJ: ' [Tcmutivcly named for
Dick Jansson \VD4FA B and Lyle
Johnson KK7P. who proposed the l WO

ini tial surcllitc designs (Fi~s. 1 and 2)
that were the basis for further discussion
and anal ysis at the workshop.]

Recent ly. a meeti ng was held in
Den ver. Colorado - atte nded by
twenty of AMSAT-NA's designers and
officers. Their main objec tive was to
begin implementation o f this project.
as mandated by the A~lSAT-NA Board
of D irectors . While it i... not m y inten­
tio n in th is letter to go into every derai l
about the meeting. it is important to
note that one very sig nificant decision
made was to make e very aspect of thi s
new sate lli te (as it is bei ng des igned)
com ple tely a vailable to the AMSAT
com muni ty. By every aspect I mean
every drawing (including sche matics).
every piece of c ode . and a ll telemetry
detail s, etc. The o nly details that will
not he released are those that would
possibly endanger the securi ty of the
spacecra ft whe n in o rbit (should hack­
ers become acti ....e o n the bird) . and any
propriet ary com merc ial da ta (which I
don ' t thi nk that there will he much. if
any, of) . In other words . Proj ect JJ wi ll
be yo ur sate llite !

Yes. th is new project wi ll be an
"open concept" design and the project
com mittee wi ll welcome yo ur con­
struct ive feedback as the project
progresses. In fact. I am pleased to an ­
nounce that Paul Williamson KB5~tU

will be posting project information o n
the A MSAT-NA W WWpage and Ru ss
Tillman K5NR K will he writing an ini­
tial artic le for The /1MSAT-NA Journal

So, given all o f these design consid ­
erations. what d id the Project Commit­
tee do at the ir Denver workshop? In a
nutshell. the comminee d id w hat pas t
A ?\lSAT desig ners and bui lders of sat­
e llites did; they got down in the techni­
cal weeds and forged a satellite design
that would acc ompli sh a spec ific mis­
sio n. be technically challe ngi ng. meet
mem bership needs. and he worthy of
financ ial support . Is the design of this
workshop perfect and complete '! Cer­
tain ly not. There we re com prom ises.
and co mponents o f this proposed de­
sign will co ntinue to evolve and be im­
proved up until the day of the launch.
Ho wever. that is the nature and rea lity
o f the satelli te design business; all of

bu ild the perfect
sate llite. in reality,
co m pro mises or
tradc-offs amongst
design consider­
ations have to be
made in o rder to
accomplish the mis­
sion. And. to top it
off this all uccu­
mulatcs with the
significant risk as­
sociated with plac­
ing your care fully
designed and built
satellite on top of a
rocket in hopes that
you achieve a suc­
cessfu l la unch.
Ho wever (t hank­
fully '?) , builders.
sponsors, and us­
ers all have very
littl e co ntro l over
a launch. Add a ll
the components of
thi s proce ss up
and you have a
very risky business
that is accom­
plished entire ly
with members' do-
nated time and

dollars! H owever.the result s con tinue
to he stunning ; j us t look at the num ber
o f amateur rad io satelli tes in o rbit !

So what's the bottom line? What is
A~ISAT's next sa tellite project?

rHU•
'. - - '

' . -

Plw lo H. III tl,e tradition of designing the next satellite 01/ the
back of a cocktail napkin. workshop members used all ease l
scratchpad to idemi f v the /lext satellite's compollellfs and their
associated relationship, (Photo by Mark Kanawati N.JTPYJ

and associated available launches al­
lo ws some of the ex ist ing demand to
he met. As a re su lt , this allows a bi t
o f wigg le room for expe rimen tat ion
in ne w desig ns. tec hn o log y, and op­
erating modes that may become
tomorrow's com mon operating mode s.

The Final Consideration: Given
the above co ns iderations. the chal­
lenge is to identify and clearly under­
sta nd a ll design considerations. stir
them all together und let them simmer,
correc tly add ress their impact. and
come up with an achievable and reali s­
tic de sign that w ill c hallenge both the
builders and users o f the proposed sa t­
e llite . Nearly all o f the time that is
eas ier said than done . hut that is prob­
ab ly one of the main c ha lle nges that
makes hams want to build or usc ama­
teur rad io satelli tes. Al so. because de­
sign considerations o ften co nfl ict. it is
a tough , and perhaps impossible task
to design the pe rfe ct amateur radi o
satell ite . While it is a noble goal to
56 73 Amateur Radio toasv » November 2001
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design review will follow the prelimi­
nary design review a few months later.
Every module will require a deta iled
test plan as part of its design. To expe­
di te this process, Lyle Johnson KK7P
and Chuck Green N0ADI agreed to
co-manage the project to bring it to
this point.

By the end of 2001 , Robi n Haighton
VE3FRH ( working with Jan King
W3GEY and others) will identify a
launch opportunity. Meanwhile , Shep
Shepard AA7MH will oversee an
AMSAT-NA Business Development
Committee to decide what funding can
rea listically be raised for the projec t.

It is proposed that the new sate llite
will then be huilt, tested. and inte­
grated during 200 2. It was also pro­
posed that all modu les will be tested
individually and then tested as part of
and after integrati on during 2003, Thc
shipment of the satellite to (a presen tly
undetermined) launch agency can oc­
cur by the end o f 2003. with a potential
launch as early as the first part of
2()()4 .

At the Denver Workshop. the follow­
ing responsibilities were assigned:

Mechanical (launch-dependent deci­
sions): Dick Jansson WD4FAB. Lyle
Johnson KK7P, Stan Wood WA4FNY,
and Chuck Green N0 ADI.

Mechanical (designs. drawings, ctc.):
Dick Jansson WD4FAB and Mike
Kingery KFAAZN.

Antennas: Stan Wood WA4 NFY.
Therm al Design: Dick Jansson

WD4FAB.
Digital Commu nications: Phil Kam

KA9Q.
Digita l Grou nd Hardware : Brian

Straup N5 YC.
Computers & Related Sensors: Lyle

Johnson KK7P.
Navigation Sensors: Lou McFadin

W5DID.
Propulsion (Iaunch-dcpcndcnt): Tomas

Svi tek.
Command Team Leader: Stacey Mills

W4SM.
Power System: John Conner NJOC.
Launch Availability: Robin Haighton

VE3FRH, l an King W3GEY, and
Tomas Svitck .

At the workshop. an overall deci sion
was also made to proceed with space­
craft design (module sizes - vol ume
and mass, e lectri cal connectors and in­
terfaces, module identificati on. pre­
liminary power budget , specifica tions
for each identified module) and have
this ready for a preliminary design re­
view hy the end o f 200 1. A criti cal

- with more art icles planned as we
progress. I am also pleased to an­
nounce that Lyle Johnson KK7P and
Chuck Green N0ADI have agreed to
act as joint managers at the start of thi s
project. t

As with any projec t it is always wise
to re view, and learn from. previous
projects. Accordingly, at the Denver
meeting a revi ew of the Phase 3 series
of sate llites was undertaken . Discus­
sion took place on advantages and di s­
advantages, things we want to repeat
and things we can improve on. Such a
review is a very valuable part of the
design process.

Some of the decisions made at the
meeting included:

• Sideband up links on L- and U­
bands with an S-band downlink;

• Digital communica ti ons (TDMA)
L-band upli nk with S-hand downlink;

• V-band telemetry beacon;
• Gain antennas for U-. L-. and S­

bands ;
• Omnidirec tional antennas (for ini­

tial commands in the lower part of the
orbit) ;

• Propulsion system only if abso­
lutely necessary. This is a function of
yet-undetermined launch dynamics and
we may require some fonn of simple
system for perigee adjustment. A deci­
sion on this will he made on the need
of a propulsion system in the near future .

Now to the important question of fi ­
nance. It is quite apparent that the days
of inexpensive launches are over. espe­
cially if we want a good. reliable launch,
which I'm sure we all do. Therefore. it is
imperative that we immediately com­
me nce a fund-raising effort - for a
launch (currently estimated ) in early
2004.

Again. this will he your sa telli te !
73,
Robin lIaighton VE3FRH
President, AMS AT-NA



Robin Haighton VE3FRH
President AMSAT·NA
2028 Cheviot Ct.
Burlington ON
Canada L7P lW8
[VE3FRH @AMSAT.org]

AMSAT, Where to Next?
The pre ; tells us.

Since amateur radio's concep tion , its experimen ters h,lve Irequently led thc way in
innovalion and new ideas for the Amateur Radio com munity as well as for both civilian
an d military users, AMSAT is certainly no stranger 10 this concept, having led the way
for microsat usage. assisted launch agencies with the design and implementation of
secondary payload rings as well as scarch and rcscue ideas, and come up with many
other innovations.

T
hl.: future o f Al\.fSAT depends.
to a great degree. on the contin­
ued ability of the Al\.tSAT tech­

nical designers and engineers to de vise
new techniques and to inspire the
mem bership to continue to experiment
with science in space. This in turn de­
pends on the wil lingness of the member­
ship to support the AMSAT activities.

Amateur Radio enthusiasts arc. by
their very nature. people who are inter­
ested in the sc ience o f radio and com­
munications. Many of us have been
fascinated with radio since our earliest
days and have experimented with de­
vices such as crys tal sets. tubes. tran­
sistors. and integrated circuits even
before we could understand their func­
tion. We arc often the "curly users"
when new dev ices hit the marketplace
and are always on the lookout for that
new device or item at the ham flea
market. This is particularly true of
those who work the amateur satellites.
and we arc anxious to try out the "new
bird" with its latest hands. new de­
vices. and unique fu ncti ons. A~lSAT.

compri sing many national and indi­
vidual AMS AT organizations and a
worldwide membership, has been a lead­
ing proponent of space communications
58 73 Amateur Radio Today · November 2001

and experimentation. The results of this
effort by thousands o f sa tellite opera­
tors have benefited communications
and science experiments in commer­
cial. military. and amateur satellites.
Since the early days of OSCAR I in
196 1. forty-two satellites have
achieved the designation of OSCAR
(Orbiting Satellite Carrying Amateur
Radio). and more are anticipated this
year. Many of these satellites have had
unique experiments on board which
proved a new design or technique. Of­
ten by the life o f the satellite we are
able to evaluate the effective ness. in
space. of a materia l or radiation-hard­
ened electronic components. The suc­
cess of the satellite programs has been
such that several major manufacturers
are producing transce ivers which are
directly usable in the satellite service
as well as in the HF service. and in­
clude CAT ports for Doppler frc­
quency correction. as we ll as the
capability to track both forward and
reverse between the frequ ency bands,
with full duplex communication.

With all this said. there are several
questions that keep being asked. and
they arc very important. because they
affect the investment that you have

made or are going to make in equip­
ment and support o f your local
AMSAT.

Question 1: "With all the new ideas
and innovations that I hear about. will
my ex isting equipment be of any use '!"

Answer: Yes - de fini tely - yes!
Although new ideas will be tried and
developed. existing systems using
your current equi pment will he around
for man)' years to come. For exa mple.
the next satel lite built in AMSAT-I\A
will have standard SSB capability as
well as a new dig ital modulation sys­
tem . It is also most likely to have a
70cm uplink and a 2-mcter downl ink
(Mode B) as well as higher frequencies.

Question 2: "SSB has been with us
for over 50 years - should we be
looking at newer and more effic ient
modulation techniques?"

Answer: Yes. on the new AMS AT­
:\A satellite. it is proposed to have a
digital mod ulat ion system which could
eventually replace SSB as our main
modulation system. particularl y in sat­
clli te work. The d igita l system wou ld
be more e fficient with power. and
more accurate with communica tions.
resu lting in less AM interference.
Built-in Forward Error Correc tion



Conclus ion

Further reading and resources

Microwave Antennas for A0-40
oon tl'nued j rom page 23

Modifying the TranSystem
3733 for Mode S
OOrtliJlued j rom too« 25

had fun in the proce ss. I hope this
taste r of an article will e ncourage you
to ha ve a go and build your own AO-40
antenna array.

Good luck , and sec you on AO-40!

AMSAT - Ihu p:/lwww.amsal.org]
A~1SAT DL - [hup:/lwww.amsat­

dl .org]
AMSAT UK - (http://www.amsa t­

uk .org]
ARRL - [http://www.arr l.org ]
G3 PHO - Iht tp://www.g3pho.free.

online.co.uk]
G3RUH - [hll p :/lwww.jrmiller. 1- _

demon.co.uk ]
G61"VB- lhttpJlwww.g6Ivh.l..·om]
RSGB - Ibttp:l/www." gb.org.ukl Fa

I'm not that worried about what num- The year 2001 will long he remcm­
hers appear on the display of the radio. bcred as the year that the ARISS team

There are some other mods being pioneered a new facet of amateur radio
performed on the unit. I have not had a _ permanence on the Internationa l
need for these. hut they may fit your Space Station. In the future, there will he
needs. Several people have added a ne w equipment. new modes of opera­
thermistor to the c rysta l to act as an tion . and exciting QSOs. Enjoy the
oven. You can sec this mod at (http:// QSOs. experimentation . and schoo l
III C III her s . a 0 I . c 0 III I k 5 g n a / group contacts. And remember the inter­
PI'Cthermistor.jpg] . Anothe r mod is to national team that made it happen ­
remove and/or replace the first-stage ARISS .
fi lter. Thi s should provide even he tter
performance, but it is not an opera tion Continued Orl page 6 1
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will be some of the tradi tional operat­
ing mea ns available on some of the
satellites. All of this takes funding.
chiefly provided hy the Amate ur Radio
Satellite community. So let me ask the
next and last questions:

Is the amateur satellite community
prepared 10 support the pri nciples that
I have laid out above? Arc you willing
10 join your nat iona l o r international
AMSAT organization'! Are you prepared
to financially contribute and/or be an
acti ve participant in the organization?

Don't leave it to others - do it now! fa

for the fai nt of heart. It is ve ry easy to
damage the front end of the downcon­
vcncr with static , and opt imizing this
filter requires some fancy test gear.
Adapters are available to replace the
integrated ante nna with a type ""N"
connector. This would a llow for ex­
perimenting with othe r antennas . Jerry
K50E has a mod to power a preamp
ahead of the unit. You ca n sec it at
Ih II p : Il h 0 m e . s w h e II . nc t / k:; o e l
3733_ 12Vdc.jpgJ.

I would like to d ose this art icle with
a few comments on operat ing wi th the
3373 . The unit wi ll dri ft in freque ncy a

1----------------., hit. It is best (0 power it up an hour Of

two before you intend to usc it. Re­
member, it was designed to run 24
hours a day 7 days a week, so there is
no thing wrong wi th leaving it Oil . The
in tegrated dish reflector with the stock
integrated dipole is easy to se t up a nd
hard to beat. You can see mine in
Photo F. Several people have reported
that their units survived very short ac­
cidenta l transmissions. T hat's good to
hear. but take care and try not to trans­
mit into the unit. If I have a complaint.
it is that the downconverter has too
much ga in. I have 10 dB of atte nuation
be tween my power inse rter and my ra­
dio. The bo ttom line is that Mode S is
easy and fun ! I hope to work you soon
on AO·-lO! fa

All Aboard for
ARISS ...

1---- ------------., OOJlliJluffijrom page 45

ISS to begin using the ham radio

sta tio n .

(FEC) would provide greater rel iahil­
ity, However. while suc h systems arc
rea dily available on your digi ta l cell
phone, they have not been applied to
amateur sate llites - yet!

Question J : "OK, so we know what
Af\. tSAT-NA proposes. but who is do­
ing any thing e lse?

Answer: There arc many satellite
programs applicable to Amateur Radio
being constructed for launch at the
present time (late AugusnTbese include:

• AMSAT-CE CESAR-I , a mic rosat
zm.23cm uplink and 70cm . lScm down.
Possibly ttl he launched in :!<X)I.

• AMSAT-VU, 2M and 70 Cm. De­
ta ils being discussed.

• AMSAT-DL. an amateur radio mis­
sion to the planet Mars provid ing te­
lemetry to radio amateurs on amateur
bands as described briefly at the
AMSAT-UK colloquium July 2CKJI .
(Details in the AMSAT-DL Journal in
German).

• PCSAT by Bob Bruninga WIl-lARP.
an APRS satel lite - due to have
launched in September 2001.

• Starshine by Gil Moore N7 YT K.
an educationa l sate llite - due to have
lau nched in September 2001.

• Many Cubcsats. comprisi ng -l-inch
cubes to he launched late in 200 I or
early in 2002. These are educational
satellites in the amateur satellite hands.

These listed satellites should he fully
available 10 the ham community. and
will usc technology which is applicable
to existing equipment in the 2-metcr a nd
70cm bands.

So wha t is the long-range plan for
A~ISAT-NA '? O ur curre nt thinking is
that as amateur radio hobbyists we wi ll
continue to design. build. and operate
sate llites. while developing new ideas
and lcadine technoloev. We believe• • •
that by advancing the state of the art
whi le still maintaining the opportu nity
to usc existing equi pment. I,I,'C wi ll in­
crease our new membersh ip a nd con­
tinuc to satis fy those existing members
who enjoy the more tradi tional means
of communication through sate ll ites.

We arc there fore proposing 10 have a
new satell ite launched into orbit about
every 3 to -l years as adequate fundi ng:
becomes available. Each one in turn
will have some advancement. bu t there



PROPRIiHTION
Jim Gray II

210 East Chateau Cir.
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Erratic

Conditions throughout November will be erratic as sunspot numbers remain high and solar
activity l1ucw~tes from low to moderate levels. Numerous minor flares and recurring coronal
holes will continue to plague operators through increased signal sbsorption, auroral echo. and
shortwave f.ldeouts.

T roPical storms will also add their share of atmospheric noise
to the higher bands, but on the whole litismonth should he one EASTERN UNITED STATES TO :

of the bcuer ones for Dx crs this year. I've picked 15 days as Good
(G) or Fair-to-Good (FG), so everyone should have a shot at making

~
'w 'w ~ - - ,~, ,m. 'n s

some interesting long distance contacts. - - ,,~ ,,~ ,~, ,~, ,m. ,,~ ,,~

Although no Poor <P) days appea r on the calendar. you can still - ~ - - 'M' ,~, '2~ ~ ,~.

expect ionospheric or geomagnetic disturbances to occur during ; ,,~ - - - n~ , ~ , ,~, ,~, ,~, ,,~

about one-third of the days at lower latitudes and almost one-half ee " " lOi1 ? lOo'll l~H ,=,.,
the days at more northerly locations. Those days I've earmarked as " ,,~ ,,~ 15111

Po'~l."

Fair-to-Poor have the greatest potential for troublesome even ts to • • 11>'12 ,,~ ,,~ ,,~ lM1 11>'12

"materi alize on the sun. I ,~, ,,~ ,,~ ,,~ ,~ , ,~, 'w
Events such as Coronal Mass Ejections (CMEs). disappea ri ng ,~, " " ~ ~ ~ - n~ 11,20 10'1 2- ,~, ~ 17"10 ~ ,~, '0'1 2 I

filame nts. and major flare s. can have two effects on communica- ,~, tM 5 11'20 ,,~ - - "" ,,~ ' 0 1 2

dons: immediate and delayed. Immediate effects. termed Sudden - - - - - 'M' 'M' ,~, ,~, ,,~

Ionospheric Disturbances (5IOs). occur within 8 (0 IO minutes and I CENTRAL UNITED STATES TO:

can cause moderate to severe fading or total blackouts lasting Up 10 e: ,~, ' w ,,~ ,,~ - 'M' 'w 'M' ,~, ,~ ,

several hou rs. Delayed effects arri ve within 24 to 48 hours in the 'w ,~, - - ,,~ ,~, ,~, ' 2IlS

form of geomagnetic stor ms that can disrupt communications fur • T211 5 .2115 t 2ll5 ,,~ ,,~

I!:::up [Q several days. These delayed storms arc not reflected on my ,,~ r-eo . 211S 1211 5 T5111 ,,~

calendar due to their less predic table nature. so keep this in mind ,~
n~ n~ n~ '2115 1211 5 ,,~ ,,~

when wondering why the conditions do not match the forecast. I,~ ~ " ,~, ,~, ,~ ,

Next time . I will expand on this theme of forecast vs. actual • 'w ,,~ ' 2"s 'Z, '5

• lCm lconditions by explaining some of the methods and pitfalls of long-
,~, 12'15 ,,~ ,,~ ,,~ ,,~ l7.'20

"
range forecasting. Until then. Happy Thanksgiving!

,~, ,= ,,~ ,~, '''''2- ,~, 'w 'w ,,~ - - ,,~ ,~. ,~,

,~, '2'1$ ,,~ "" ~ 11.70 n '20 ,~,

Band-by-Band Summary - ,m. Ho'] ,~, ,,~ ,,~ - - ,,~ ,~, ,m. '2Il~ I

I WESTERN UNITED STATES TO:
10-12 Meters

"""'OcO
.0112 '201 S TSill ,,~ n~ !(liT 2 ,~, ' 1)" 2 ' 21 1 ~

Good to excel lent propa gation conditions can be expected on ._- 11)'12 ,m, 1r,.<17 ,,~ ,,~ ' (1112 ,~ ,

i~
,,~ ,,~ ,,~ ,,~ so eo

Good (G) days starting shortly after sunrise and continuing up to "
,,~ ~ ao 'M' 'm. 'm,_.
,,~ ,,~ ,~ , ,m ll."2\l ,,~

I ~
~ ,~, ,m ~ I

,~ , ,,~ ,m. ' 517

November 2001 • •
,~, 'M' ,m. ,,~ H~ ,,~ ,,~ ,~,

SUN MON TUE WEO THU FAI SAT 'M' 'M' ,,~ 'w ,,~

,- ,~, ' 2Il ~ 'w M' ,,~ ,,~ ,,~ ,,~- ,~ , ,~, 'f.'U 11,20 ,,~ ,,~ 11'20 ,,~ ,~ ,

1 F-P 2 F 3 F - ' (11 ' 2 '1)'12 ,~. ,~, - - - .2115 ,1)'12

lc~ - aoso ~~ ~~ - .<)'12 t2l1~ , 21 T5 T&111
" ~- ~4 F-G 5 F-G 6 F-G 7 F-P 8 F-P 9 F 10 F·P

Table I. Rand, time. ('(JUlur)' chart. Plain numerals indicate bands
11 F·P 12 F·G 13 F-P 14 F-P 15 F-G 16 G 17 F·G which should be ",orlwble Oil Fair to Good (F-GJund Good (G) days,

Numbers ill parentheses indicate bands 1/S1Ia/ly worktlble Oil Good (G)
18 F·P 19 F-G 20 G 21 G 22 F·P 23 F-P 24 F·G days (11/): Dual numbers indicate that the intervening bands shoilid

25 G 26 F-G 27 F-P 28 F-P 29F-G 30 F--G also be usable. When one number appears in pare ntheses. that end of
the range ....ill probably be open 01/ Good (G) days only.
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two hours past sunset. Work toward Eu­
rope and Africa before noon. Central and
South America from late morning to mid­
afternoon. and the Pacific. Australia. and
Southwest Asia in the late afternoon or
early evening. Short-skip will vary be­
tween 1.000 and 2,000 miles on most
days .

15-17 Meters

All Aboard for ARISS ...
contmuedJrom page 59

For more information on the ARISS
progr..m, you arc welcome to surf the
A R ISS Web page at: Ihttp://ariss.gsfc.
nasa.gov]. flJ

Callsigns may be used only once.
Therefore. if a eallsign fits multiple cat­
egories. it is your choice as to which cat­
egory you claim it for (e.g.• Mahana
W5BTS, could be claimed fo r YL op,
Young Op, and Op licensed less than 2
years). School Club callsigns count only
towards the School C lub category.

No QSL cards are required. howe ver,

Connnuecr 011 p age 6 2

Repeaters

......11 nl•• @.kos.nM:

http"JImcc..tOfMbn.COIII

RC·1000V $251.'5 1Re-100$12'.'5

Micro Computer Concepts
1841 Gum T,.. Ave

N_w Port Rlch.,-, FL 34153

727-376-657510 AM·10 PM

Hamsats Awards
rontlnued jrom page 47

Intermediate Level (incl udes con- f----------------
tacts fro m Begi nner Level)

Work 2 School C lub Stations
Work 8 YLOps
Work 8 Young Drs (16 and you nger)
Work 15 O ps that have had their li­

cense for less than 2 years at the time
of contact

Work 2 Ops as their " Ist Satelli te
Contac t" (e ver, not just on a particular
sate ll ite)

Expert Level (includes contacts
from Intermediate Leve ls)

Work 3 School C lub Statio ns
Work 12 YL Ops
Work 15 Yo ung

Ops (16 and
younger)

Work 25 Ops
that have had
the ir license for
le ss than 2 years
at the time of
contact

Work 4 O ps as
their " 1st Satellite
Contact" (ever.
not just on a par­
ticular satellite)

Any satellite may
be used for these
contacts, but con­
tacts must be
made by voice or
C Wo No packet
contacts a llowed.
Contacts w ith the
ISS. shutt le. o r
any o ther manned
spacecraft are not
to he used for this
award.

Contacts must
be made on or af­
te r November I ,
200 1.

Good to exce llent daytime propagation
and Fair to Good nightt ime conditions will
allow around-the-clock activity. In gen­
eral, work toward the east in the morn­
ing. the south at midday, and the west in
the afternoon and e ve ning. Be sure to
check the Time-Band-Country Chart for
additional openings. notably the Middle
East and Africa in the afternoon. Short­
skip will vary between 1,000 and 2,200
miles.

80-160 Meters

20 Meters

30-40 Meters

Fa ir co nditions can be ex pec ted on
Good (G) days with atmospheric noise
d ue to storms being the primary limita­
tion . Grayline propagation duri ng the
morning and evening twilight hou rs will
provide the best long d istance opportuni ­
ties with a short-skip distance of up to
2,000 miles. In general. work to the east
and southeast before midn ight. and to the
southwest through northwest after mid­
night. If 40 mete rs is open, 80 and 160
could be. too. fa

Good to Excellent daytime openings will
be workable on Good (G) days. As always ,
follow the progress of the sun by working
to the east in the morning, to the south
around midday. and to the west in the after­
noon through mid-evening. Look for espe­
cially long paths to the southern hemisphere
with short-skip effective between 800 and
2,100 miles.

Good to excellent propagation conditions
may exist on Good (G) days provided that
atmospheric static is low. The best oppor­
tunities will occur during the hours of dark­
ness, but early mornings and late afternoons
can also be fruitful. Work toward the east
and southeast before midnight and to the
west. northwest. and southwest between
midnight and sunrise . Short-skip at night
will average between 500 and 2.000 miles,
while during the day it is limited to under
1.000 miles.
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Continued on page 6 4

• Get o n the air and use the sa te llites !
It is a great way to understand exis ting
and e merging technolog y. It 's a great
way to learn. lots of fun. and you will
enjoy the comradeship !

As calls for he lp or assistance ari se
during thi s project. they will be posted
via the above so urces. So. get prepared
to jump in and have fu n!

Russ Tillman K5NRK has been edi­
tor (j 'The AMSAT Journal jor six years.
He' s a member of the AAI5:4.n - Proj ect
and Business Development committees
and Vice President of Publications.
Whe" "or doing A,\'15AT business. he ('II ­

joys pursuing DX whether via satellites.
HF. E-mail. or evebalt-to-eyebatl. Fa

QRH
conlin uedJrom page 6

"As part of the worldwide amateur radio com­
munity, Australian amateurs have many friends
and relatives in the U.S.• and many of us are
wondering how these friends are faring.

-I note with pride. however. that in this as in
many other such situations. amateurs have al-­
ready offered their services Ihrough the ARRl and
its various emergency service organizations to pro­
vide assistance to both individuals and the wider
community affected by this disaster. This spirit is
especially significant in this the lntematiooal Year
of the Volunteer.

Our thoughts and best wishes go outtoall Amen­
can amateurs involved in the valiant rescue efforts
currently underway, I feel sure that all amateurs in
Australia wi ll be watching the developments in the
U.S. carefullyover the next fewdaysand many of
us wish that we were better placed to provide as­
sistance to those in need at this time."

Shortly aher the terrorist attackson the World
Trade Center and the Pentagon, FCC Special
Counsel Riley Hollingsworth asked radio ama­
teurs to keep their earsopen and report any sus­
picious or clandestine communications to him.

If you do happen across something that needs
to be reported, you will need to know where to
take your information. Those who have been
watching TV or reading newspapers already
know that a Federal Bureau of Investigation task
force is assigned to head up the domestic as­
pect of the investigation. It has also requested
all media outlets let the public know that it would
like any leads reported directly to it. To accom­
plish this. the FBI has set up a ton-free number
area COde (866) 483-51 37. Information can also
be sent via a special Web site at (www.ifcclbi.
gov). The FCC's Hollingsworth can be contacted
by Ecmail to [fccham@fcc.gov]. All these ad­
dresses and other resources are at the very top
of the Amateur Radio Newsune Web page at
[www.arnewsline.org].

Hamsats Awards
continued from page 6 1

random checks with the operators
listed will be performed.

To submit for the awa rd. send a list
in date/time order with Callsign/Date
of Contact/Time of Contac t/Satellite/
Category to the AM SAT Awards Man­
ager, KK5 DO.

For category please usc :
YL for YL ops contac t
Teen for You ng ups
First for l st Contact
New for cps less than 2 years
School for School Club Station
For sample submi tta l. sec Table 1.
A certificate is available for $3 .50

for AMSAT members and S5 for non­
AMSAT members. Two units of pos t­
age are req uired for re turn of your
certificate.

Various magazines. countries and
ham groups have other awards. Then:
is even one from Russia. the Cosmos
Award. So you may have to c heck
around 10 fi nd them. S hould you have
any questions about an)' of the
A;\fSAT or ARR L awards. I wou ld be
happy to answer them. Please send
them to me via snail-mai l or the pre­
fcrrcd method. Ecmai l. at [kk5do@
amsat.org].

73. and good luck in chas ing your
fav orite award! fa

Risky Business
coaunued froni paqe 57

Cameras - Lens: Lou ~kFadin

W5DID .
Cameras - Detector: Lyle Johnson

KK7P.
Regulatory : D id: Daniels W4PUJ .
Magnerorquors: U1UMcFadin W5DID.
Chief Informatio n O fficer (Elec-

tronic) : Pau l Williamson KB5M U.
Project Co-Managers (until lau nch

dxails have been decided): Lyle Joh nson
KK7Pand Chuck Green N0 ADI.

The real challenge:
Whal can yen do?

Lots of good thi ngs came o ut of the
Denver Workshop. The next AMSAT
sateIIi te has a proposed design and di ­
rection. In add itio n. preliminary time
62 73Amateur Radio Today • November 2001

lines for co ns tructing and testing the
satellite ha ve been identilied. alo ng
with assignments for responsib ility of
deve loping a variety of satell ite mod­
ules. An innovative and simple-design
digital opera ting mode has been pro­
posed to fly on the sate llite that will al­
low more hams to access the sate llite
via low-cos t sate llite gro und statio ns.

Lots o f challenges also clime out of
the Denver Workshop. With th is ambi­
tious project comes a hefty price tag; it
will be a challenge for AMSAT to rai se
the necessary fu nds. Also . the need for
new builders. ground station hardware
designers. and command and co ntrol
stations to come fo rw ard and help with
thi s task was apparent. There will be L _

plenty of opportunities for interested r-
hams to work o n th is project. One ben­
cfit of the proposed open design con­
cept is that it wi ll enhance members '
awareness o f ongoing developments.
As a result . more opportunities w ill ex­
ist for locating and employing much­
needed assistance during the develop­
ment and testing of the satellite.

As AMSAT-NA's ne xt sate llite
proj ect matures. there wi ll be many
opportu nities for involvement and par­
ticipation. So. if you are interested in
participating in the next AMSAT satel ­
lite project. the First s tep is eas y: Stay
abreast of developments of thi s
project. It does not matter w here you
live in thi s world. as AMSAT commu­
nicates via E-mai l. WWW. fa x. tele­
phone. and (you guessed it) amateur
radi o. There are se veral first s teps you
can do to Support th is project. namely:

• Join AMSAT-NA ! Membersh ip
and financial support should be your
first step in participating in this project.
Among many benefits. AMSAT mem­
bers receive The AM5AT Journal.
which continually chronicles the de­
velopment a nd use of many a mate ur
sate llites.

• For the latest de velopments. moni­
tor [http://.....ww.amsat.org] a nd week ly
A~fSAT News Service bul letins.

• S ubscribe and participate in di s­
c ussions on amsar-bb. an E-mail list
that openly discusses a variety of evolv­
ing amateur sate llite issues. (Complete
subscrip tion details are ava ilab le via
[http.z/www.amsat.org] .)
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Name ClIlI _

anything else I think you ought to
know about. SIO (11'76)
2000 Editorial .. : 76 pages (thinner
magal ine as a result of our slowly dy­
ing hobby) $5 (#77)
Silver- Wire: with two 5-in, pieces of
beavy pure silver wire + three 9V bat­
teries you can make a thousand dol­
lars worth of silver colloid. whar do
)'OUdo with it? II docs what the anubi­
ones do, but genus can' t adapt 10 it.
Use it 10 get rid of germs on food. for
skin fungus. .....ans. and even to drink,
Read some books 00 the uses ofsilu.T

colloid iI's like magic. SI5 (11'801
Sih-er ColkJid Reprint. Apri l 97 attiele
00asilvercclloid maker.histl.W)'.andIkw.'
to use the SlUff. $5 (#98).
Colloid KiL Three 9V battery clip». 2
aligaior clips & inAAJctions. S5 (#99).

Wa~ne ' s & 11 Sawr Kit , The cable
and instructions enab ling you 10 in­
expen:sively tape Art Bell W60BB's
nightly 5-hr radio talk show. $5 (#83)
73 Writer 'SGuide: It's easy. fun, can
pad your resume.and impress the hell
OUI of your friends. SO (1t781
Cold Fusion SivPlIck: Si:o; Cold Fu­
sion Journal back issues to bring )'OU

up 10 spced. 520 (1t 19)
NAS A Mooned Alll t' rlca : Re ne!
makes an air-tigh t cas e that NASA
faked Ihe Moon landings. This book
will convince even you. $30 11t9O)
Last Skep t ic: of Seten ce: Th is is
Rene's boo k where he debunks a
bunch uf accepted scientific heliefs ­
suchas theice ages, tilt: Eatth h..; nga mag­
net. theMooncausing the tides. etc,530
(1t9 1)
Dark Moon: 568 pages of carefu lly
rescarcht.-d proof thai the Apollo Moon
landings .... ere a ho.u- a capping blow
for Rem~'s skeptics. 535 (11921
D-Mk :\Ioon Video: 221-lTIinute e~ro....e

nailing NASA with (heir own photos.
If you' s'e watched the NASA fil ms of
the aSlrollauts .....alking on the :\foon
you .....ondered II their wci rd ga il.
Wail'l l you se< il speeded up, II looks
euedy like they're running on Earth!
They catch NASA in doze ns of give­
aways lhat (he phulos and fil ms had to
have been faked. $46 (1t931

!>JC/Vu.a ra ORltn~510 • h Pft __

........a)"llJcu•.COIII opIo;lne orden: 603-5~141 o ru , 6Ol-5&S-3205 . ..2nsd ............

o Vea' l'1li me do"oo_ for I yearor 13 for only m II ""all. Canado l"SS32 ~igll Uss.w by III'll-

o 1l.-l 101ne ir.dU51".1 menglh .c~.. redUCI'"'' '" Ie1Id Ill< yoor Adv~nl"~' I" Mu"," CO eatalog
Allow 4w~e'" fOf""livery .""'Ill ("""g", llu>ogh we Iry I{) gel /00'" oflle.. ,h,pped i" • day or tWO,
y(lUr N N ll addrt-st: _

Add~ _

City.St ate·Zip --,---,- --,-_ --,---,---,-__--,---,-""""~---,--
Use tlIt numl>ers in the bnckelS or eovy p.~e ar.d rnilrl 1M book. yoo ....nl. AtId 53 "" l"'r ~llal

o.-det in US (S5 priorily rrWl l, $ll Can. $10 fOl'l'ign -:;:;;;;;;;;-:==========
Ot"lkr lolal: USS l'bone (rorCC onien)

:'>lASA. This book cues 45 good rea­
sons I believe the whole Apollo pro­
grnm had to have bern faked, $5 (#32)
C tasstcet Music G uide: A list of I(xl
CDs which will provide you with an
outstanding collection of the finest
classica l music c\'cr wnuen This is
..... hat you need 10 help you red uce
stress. Class ica l music also ra ises
youngster's IQs, hel ps plants grow
faster. and will make youhealthier, 1USI
wait'Il you hear~llCOfGotscnatk'sfahu ­
lous music~ $5 (#33)
The Radar Cow rup: Is police radar
dangerous? Ross Adey K6UI, a world
authority, confirms the dangers of ra­
dio and magnetic fields, including our
HTs and cell phones. $3 (#34)
Three n e ue Talks: A prize -winning
reacher explains what's .....rong with
American schoolsand whyour kids are
nol being edecated. Why are Swedish
youngsters, who start school at 7 years
of age. leaving our kids in the dust?
Our k ids are intentionally be ing
dumbed down by our schoo l system
- the leasl effective and mOSI expen­
sive in the world. $5 (1t35)
Asparta me: a.k.a. ~ulraS ... eet. the
stuff in diel drinks, etc.• can cause all
kinds of serious health problems. Mul­
tiple sclerosis, for one. Read all about
it. two pamphlets for a buck. (#38)
$1 Million Sales Vidl'O: The secret of
how )'OUca n ge nerate an extra mil­
lion 00lbrs insaJesjlN: byusing PR.This
will be one of the best in\'esltTtcocs you
oryour bu>;int...-.;s will ever make.MO (#52)
Reprints of My Editoria ls fro m 73.
Very few things in chis world areas we've
been taught, and as they appear. I blow
the .....hh tleon the scarns around lIS, such
as thehealth care. our scOOoIsy-r.tcm..our
Il"Il:lIeY. thedrug war. a college education.
sugar. the food giants, ourunhealthyfood
nuoridt.'S. EMFs. NulraSwect,etc.
1996 Editorials: 120 pages. 100 choice
editOOals_S10 (1t72)
1997 F.ditoriak 14Kfun-paded pages.
216 cdilotlals. SIO (1t7.J1
1998 Edilorials: 168pages that'll gi\'e
you lots of controversial things to talk
aoouton the air. $10 (#75)
1999 F.ditor iaL..: 132 pages of idea.~.

book re\iC\\-'s. health. edocalioo. and

the Amelia Earhan inside slory?l f
yo u're near Mobile, please visit lhe
Drum. $5 (# 10)
Wayne 's Cllr ibhelln A dv entures: My
super budget travel stories - where I
visit lhe hams and scuba dive most of
the islands of the Caribbean. You'll
love the special Liat fare which let me
visir I I countries in 21 days, lhving
all but one of the islands, Guadeloupe.
where the hams kept me too busy with
parties. $5 (# 12)

Cold . 'usioo Overview: This is both
a brief history of cold fusion. which I
predict will be one of the largest in­
dustries in the world in lhe 21s1cen­
tury, plus a simple explanation of how
and why it works, This new field is
going 10 generate a ..... hole new bunch
of billionai res. jus! as the personal
computer industry did . $5 (II':!OI
Cold ru~ion J ou rnal: The y laughed
when I pred icted the PC ind ustry
growth in 1975. PCs arc now the third
largest industry in the world. The cold
fusion ground floor is still wide open.
but then that mighl mean giVing up
watching ball games. Sample: $10(11'22)
Julian Schwinger : A Nobellaureate's
talk about cold fusion-c-confirnung its
validity. $2 (#24)
I)ows in~, Yes, dowsing really does
wad. I explain how and why it works.
opening a huge new area for scicnntic
research with profound effects for hu­
manity, S2 (#84)

Im pro\in~ Stale Governmen t: Here
are 24 ways that slale governments can
cut expenses enormously, while pro­
viding farbt:uCl" sel\·ice. 1e~plain how
any go\t.'mrnenl bureau 01' departtnent
can be gouen 10 CUi iI's eJOpell-'<S by al
least 50% in three yean; and do il co­
operatively and emhusiastically. 1eJO­
plain how, hy applying a new technol­
ogy. the state can make it possible 10
provide all needed !i('1\'ices withoul
hali ng 10 le\) ' an" ta:o;es at all! Read
Ihe book. run for your legislalure. and
let's gel bu~y making this country work
like ib founders wanted il 10, Don' t
leave Ihis for "someone ehe" lo do, S5
(1t30)
::\ Iankind 's ExtinClion Predk1ion..: [f

anyone of lhe eJOperts .....ho ha\'e .... ril·
ten book~ predicting II soon-Io-come
cataslrophe which will virtually wipe
most o f us oul arc righl. we're in
!rouble. I explain Ihe various disaster
scenarios. like ;';O!>tradamus.~hosays
the poles will soon shift (as !hey have
!ioC\eraI times in thepa<;fl. wiping 00l97~

of mankind. Okay• .\O he's made a long
suing of pa.~l lucky gucsses. The WOrsl
part of Ihese prediclions is Ihe accu­
racy record of some of the e ~perts ­
like lIapgood, EinSlein. Snow. ~oonc.

Felh, Suieber. $5 (1t3!)
~loondo)Ul.le : After reading Rene! ' s
book, NASA Mooned America. I read
everything I could find on our Moon
landings. I watched the NASA vid­
eos. looked carefully at the photos.
read Ihe u tronaul's hiographies. and
lalked wilh readers ..... ho worked for

.•••.•Wayne

The S..,CTl,·t G uide to Health : Yes,
there really is a secrerro regaining your
health and adding 30 10 60 years of
health~'Ii\ing 1O)'OlI' life. 1lJe answ.,. is
simple. but it means making some se­
rious lifeMylechanges. Will you beski­
ing the slopes of Aspen with me when
you' re 90 or doddering around a nurs­
inghollle?Orpu~hingupdaisics? 1\"0, I'm
not selling any health products. hUl I
can help you cure yourself of cancer,
hean trouble, or an)' other illness. Get
th is new, 2001 ex panded ed itio n
056p). $10 (#05)
The Secret Outdc to ' vealth: Just as
with health. you' II fi nd that you have
been brainwashed by "the system" Imo
a panernof hfe thaI .... ill keep you from
ever making much money and ha\'ing
the freedom to navel and do ....hat )'00
want. I explain how anyone can get a
dream job with no college. no resume.
and even without any experi ence. I
cJO plain how you can get someone to
happily pay' )'ou 10 learn whal you need
10 know 10 start your own business. S5
(1103)
The Secret Guide to Wisdum : This
is a review Ilf around a hundrrd books
thai will boggle your mi nd and help
Y'OI1 change )'our life. 1\'0, I don' t sell
Ihcse books. lbey'n; on a wid.: range of
subjects and .....iII help 10 make you a
H:ry ink'm;ling pt:t'Sl.lfI, WaiflJ )'OU sec
some of lhe gems you've missed read­
ing.You ' ll have pll'nlyoffasdnating stuff
10 lalk about on the air. S5 (ilKl21
The BiOt'lertrifier Handbook: This
uplains how to build or buy ($ IS5) a
little elect rical gadget lhal can help
clean your h100d ofany vims, microbe.
parasile. fll ngus or yeas!. The process
was di scovered by scientisls at Ihe
Alben Ein~tein College of Mt.-dicine.
quickly patenled. and hU'h.-dup. ll·s cur­
ing AIDS, hepatitis C. and a bunch of
olher serious illnes.\es. II's woding
miracles! The circu it can be built for
under $20 from lhe instmclions in the
book. $ IO(ilKll)
~I)' WWI! Submar int' Ad\ entures:
Yes. I spent from 1943-1945 00 a sub­
marine. right in lhe mi<klle of the war
with Japan. We aIrno<.l go! sunk 5C\'Cral
timl:S, and lwice I was in the right place
al lhe right t ime to save the boa l.
What 's il really li ke fO be de plh
charged? And what's the daily life
aboard a submarine like? How about

Here a n.- some of rn)' boo ks which
(fin chlln ge your lire (if yc u' Jl let
'em). If the idell til ~ing healthy,
wealthy and wise interests you, start
reading.Yl'.~, ) 'OU ca n he Il ll that, hu t
onl~" when you know the secrets
which I've spent a lifelime uncover­
in/i:_
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Barter 'n' Buy:....- _

Turn your old ham and computer gear into cash now. Sure , you can wait lor a hamfest to try and dump it, but you know you' ll get a far more
realistic price if you have it out where 100 ,000 active ham potential buyers can see it, rather than the few hundred local hams who come by
a flea market table. Check your att ic, garage, cellar and closet shelves and get ca sh fo r your ham and co mputer gear before it's 100 old to
sell. You know you're not going to use it again . so why leave it for your widow to throw out? That stuff isn't getting any younger!
The 73 Flea Market, Barte r 'n' Buy, costs you peanuts (almost) -comes to 35 cents a word for individual (norcommercteu) ads and $1 .00
a word for commercial ads. Don't plan on telling a long story. Use abbrevia tions, cram it in . But be honest. There are plenty 01hams who love
to fix things , so il it doesn't work, say so .
Make your list, count the words, including your call , address and phone number. Include a check or your credit card number and expiration .
It you're placing a commercial ad , include an additional phone number, separate from your ad .
This is a monthly magazine, not a daily newspaper, so figure a couple months before the action starts; then be prepared. If you get too many
ca lls , you priced it low. If you don't get many calls, too high,
So gel busy. Blow the dust off, check everything out make sure it still works right and maybe you can help make a ham newcomer or retired
old timer happy wilh that rig you're not using now. Or you might get busy on your computer and put together a list of small gear/parts to send
to those interested?

Scud yo ur ads and payment t o : 7.1 J1ugtlzille, Harter ' 11' Huy, 70 Hancock Rd. Peterborough ~I1 03458 and gl't set for the
phone calls, The deadline for the January 200 I classified ad sccuon is November 10, 2{X)I,

220 MHz Award; see W9CYT on "Ji"!f'fI.lJB
COM for information. BNB645

K8CX HAM GALLERY [http://hamgaltery.com],
BNB620

TELEGRAPH COLLECTOR' S PRICE GUIDE :
250 pictures/prices. $12 postpaid. ARTlFA X
BOOKS, Box 88, Maynard MA 01754. Telegraph
Museum: [htlp:flwttp.com]. BNB113

New miniature OSCi llator modules are now avan­
able ... all under $20 ... plus our great reference
book is still for sale . Write to RMT Engineering ,
6863 Buffham Road . seville OH 44273 or see
our Web site at [www.oh io.netl-rtormetl
index.html/], BNB640

RFTRANSISTORS TUBE S 2SC2879, 2SC 1971,
2SC1 972, MRF247, MRF455, MB8719. 2SCl307,
2SC2029, MRF454, 2SC3133, 4CX250B, 12006,
6KG6A, etc. WESTGATE, 1-800-2 t3-4563.

BNB6000

METHOD TO LEARN MORSE CODE FAST AND
WITHOUT HANGUPS Johan N3RF. Seod 5 1.00
& SASE. SVANHOLM RESEARCH LABORATO­
RIES. PO. Box 81 , Washington DC 20044 USA.

BNB421

Cas h for Collins; Buy any Collins Equipment.
Leo KJ6HI. Tel./FAX (310) 670-6969. [radioleo@
earthHnk.net]. BNB425

Browse oor Web site and check out the
"Month ly Special." TDL Technology, Inc. 1_ .
zianet.comfldl]. BNBSOO

MAHLON LOOMIS, INVENTOR OF RADIO, by
Thomas Appleby (copyrighl 1967). Second print ·
ing available hom J OHAN K.V, SVANHOLM
N3RF, SVANHOLM RESEARCH LABORATO·
RIES, P.O. Box 81, Washington DC 20044. Please
send $25.00 donation with $5.00 for S&H.

BNB420

Ham Rad io Repair, Qualify workmanship. All
Brands, Fast Service. Affordable Electronics ,
7110 E. Thomas Rd.. sconsceie. AZ 85251 . Call
480-970-0963. or E-mail [HAM SERVtCEO AQL
COM]. BNB427
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SATELLITE TV - Large selection of items at
reasonable prices. We specialize in Big Dish
TVRO C & Ku Baocl equipment. Check us out at
[www.daveswebshop.com]. BNB646

HEATHKIT COMPANY is selling photocopies 01
most Heathkit manua ls. Only authorized source
lor copyright manuals. Phone; (616) 925·5899,
8-4 ET. BNB964

" MORSE CODE DECIPHERED" Simple, el­
egant, inexpensive, comprehensive, logical. easy!
E'mail [judlindOearthlink.netj, BNB428

Electricity, Magnetism, Grlvity, The Big Bang.
New explanatiOn of tesc forces of nature in this 91 ·
page book covering early scientific theories and ex­
ploring latest controversial cooclusions on their re­
lationship to a unified field mecry. To order. send
check or money order for $1 6.95 to: American Sci­
ence mncvencns, P.O. Box 155, Clarington OH
43915. Web site for other products [http://www.
asi_2000. com]. BNB100

COLLOIDAL SILVER GENERATOR I Why buy a
"box of batteries' for huodreds 01 dollars? Current
regulated. AC powered, tully assembled with '12
AWG silver electrodes, $74.50. Same, but DC pow.
ered, 554.50, Add 52.50 shipping. Thomas Miller,
216 East 10th St., Ashland OH 44805, Web ad­
dress [www,bioelectrifier.comj. BNB342

COLD FUSION1• FUEL CELLI · ELECTRIC BI·
CYCl.E! Each educational kit reese -$99.95, De­
kJxe - 5199.95, Intonnation • $9.95.) CATALOG •
55.00. ELEcmlC AUTOMOBILE BOOK . 5t9.95.
KAYLOR-KrT, POB 1550ST, Boutder Creek CA
95006-1550. (831) 338-23JO. BNB126

ANTEN NA SCIENCE; Why do antennas radiate
electromagnetic waves? Learn lor yourself from
this enlightening paper by MA X RESEARCH.
Gain an undorstanding 01 the radiation mecha­
nism 01 antennae! Written in a clear style for radio
hobbyists, inquisitive amateurs and experimenters.
$4.95 ... ppd. Order /rom MAX RESEARCH, P,O.
BOll 1306. East Northport NY 11 73 1.

BNB426

DWM COMMUNICATIONS· Neat stuff! SASE
brings catalog' POB 87-BB, Hanover MI 4924 1.

BNB641

exeue 2002 Car ibbean Hamboree -- Join us in
meeting with Caribbean hams, visiling interest·
ing Georgelown, Guyana. operaling from great
OX location. March 29·31102. For information
contact KK4WW. 8R1WO or [www.public.uslt.
net/dlarsen]. BNB640

QRH
coruinued from page 62

Thanks to Henry Feinberg K2SSQ. the ARRL,
WB3GXW, the FBI, eGC Communicator, Radio

World. Andy Jarema N6TCQ, and Q-News, al/
via Newsnne. Bill Pasternak WA6ITF. editor.

During this time of crisis and particularly of

national giving and thanksgiving, 73would like to

urge our readers to consider using the Newsline
Website to make a donation to Newsfine,surely
one of amateur radio's great unsung assets­

in peacetime and otherwise. f2I

N EUER SRY DIE
contin ued fro m puu e 7

his lawyers don't want to he bothered. but
I bet Steve will.

Now. i f you'H send a letter 10 Steve
Jobs. Applc. I Infinite Loop. Cupe rtino
CA 95014. and tell him thai Wayne wants
to talk with him (603-588-0107),
maybe a whole bunch of letters will
break through t h i s protective wall .
Y o u ' ll do that fo r me. won' t you? f2I

Reprints o f 73 Magazine articles
Only 53 .00 Each !

c,u 800- :!74·7373



Real Performance for the Real World!

V. Multi-Function
Shuttle Jog Tuning!

ontrol Ring__...

lV.Class-A ssa;-"
Operation

Today's elite-class operators demand the best RF weaponry available. Yaesu 's exciting new MARK-V FT-l 000MP answers
the call, with an expanded array of receiver f iltering, 200 Watts of power output, and Class-A SSB operation capability for
the cleanest signal on the band. Enhanced front-panel ergonomics on the front panel save you seconds in a pile-up or a
contest "run," and Yaesu's HF design and manufacturing know-how ensures that no short-cuts have been taken in our
effort to bring you lhe best HF transceiver money can buy. For more asos in your log, and more awards on your wall,
there is only one choice: the MARKoV FT-l 000MP from Yaesu l

I. InterlockeC! Digital II. Variallie RF m. 200 Wa:;lt"'s~o~f"''''
Bandwidth Tracking Front-End Filter Transmitter Power
System (l OST) VRF) Output

Features
_ Frequency Coverage: (RX) 100 kHz-30 MHz; (TX)160-10 m Amateur Bands _Dual In--band Receive wlSeparate · S· Meters wren Pole
Collins· Mechanical Filter a uttt-fn _RX DSP Noise Reduction and CW Peaking Filter _ High_speed Automatic Antenna Tuner _ Two TX/RX
Antenna Jacks plus RX-only Jack .-rx Microphone Equalizer _RF Speech Processor _Direct Digital Synthesis _CW Spot and Two Key Jacks
.-rwo Headphone Jacks (114· and 3.5 mm) _Low-level Tran sverter RF Drive Jack _ Separate FP-29 Power Supply (30 Vf1 3.8 V DC Output)

HF 200 W All· Mod e Transc eiver

MARK-V".,OOO".

Speclfic8tior'l8
Frequency Range: 50-54 MHz
Antenna jrnceoe'ce. 50 Otms
Power Output: 200 Watts PEP
SPUrious Emissions: At least 60 dB down
~ Scuce: DC 30 V III'ld 13.8 V

(s'«iied by FP-29~ SlQ:IIy or MARK-V)
Dimensions: 96" ~ 5.4' ~ 13" Wl-C

(243,5 ~ 136.5 ~ 331 rrm)

200 W 50 MHz T, ans v«le!'

FTV-1000

• 50 MHz Transverter w ith 200 W PEP Power Output
• Cless-A Btas Selection for Low TX IMD (PO: 5 0 W)
• High-Parfonnanca Receiver Front End
• Automatic, Effortless Operation w ith

MARK-V FT-1000MP
I • Upgrade to H igh Power with VL-l 000 Linear Amplifier

APPLICABLE TRANSCEIVERS
--- -- - -
MARK-V FT·l000MP,
FT-IOOOMP, FT·1 0001·1 0000· ,
FT-990· . FT-9 20. FT·900.
FT·,eu, FT-84(l' , FT...17
• Tho Fl·1OOQ.. 1CJOOOo ·9K I'-&*O

dl> .... "'4Il'O'I".,._Ill >0' d
.... TX LEO tVw"q . a ... ' 'n

Ult,I ·High· Filielity De$xtop Mic,opllone

MD-200A8x

For Ellte-Cless Ameteur Redia Operetors ... I Expand Your ex Horizons With
A NEW BREAKTHROUGH IN TRANSMmEDAUDIO QUA LITY: The FTV-l 000 50 MHz Transvertert
THE YAESU MD-200AU HIGH·FIDElITY DESKTOP MICROPHONE.

• New-Technology Polyethylene Terephthalate
Film High-Fidelity Dynamic Microphone Etement

• Vibration-Resistent Housing
• VSPC (Var iable Side Pressure Control) Technique

<PImnt Pei O IIIl
• Ease of Operation through Ergonomic neeren
• Provision f or User-Supplied Additional

Microphone Element

For the teteet veeeu news, visit us on the Inlernet:
http://www.vJsld.com

~~x~m.~!!.
Ver te x Standard
US Headqua rters
1721 0 Edwards Road.
Cerritos. CA90703 (562)404-2700
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