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Alinco’s New HTs
Fun, Fantastic and Affordable!

Check out the new DJ-596 dual bander or the DJ-196/496 monoband units. No matter which you

choose, you'll get a transceiver that's rugged, easy to program and built for years of dependable
operation. You expect more value from Alinco and we deliver!

DJ-596T VHF/UHF Dual-band HT €@P

Loaded with features! The breakthrough design supports optional digital voice
communications and you can easily switch the unit between analog and digital modes!

® Full 4.5 watts output VHF/4w UHF ® Full 2m and 440 band coverage

¢ Powerful NiMH battery ® Accepts 6 ~ 16 VDC direct input
® 100 memories in any combination ® Three scan modes
of VHF or UHF channels * Illuminated keys and display

® Direct frequency input from keypad  « Wide and narrow FM modes
® Each memory capable of “odd split” « 10 autodial memories

operation, e Theft alarm feature

* Alphanumeric channel labels * Optional EJ-40U Digital Voice Board!*
® CTCSS and DCS encode+decode plus

tone bursts

DJ-196T (2m) and DJ-496T (440 MHz)

These sturdy, full-featured monobanders are priced low and ready to go!

* 5 watts DJ-196 / * Wide and narrow FM modes
4 watts DJ-496 ¢ Illuminated keys and display
1 * Long-lasting NiMH battery * Autodial memories
| * 40 memory channels e S-meter
* Keypad frequency input * DJ-196 TX 144 ~ 148MHz;
e CTCSS and DCS encode+decode RX 135 ~ 174 MHz
* Alphanumeric display * DJ-496 TX 430 ~ 450 MHz
¢ 13.8 VDC direct input RX 430 ~ 450 MHz
= ,
| Tronflorse_ | Great Accessories for Alinco and other radios!
| ' Iron Horse antennas and accessories extend the use of your transceivers and scanners.

; BNC connections make it easy to take your HT mobile for BIG signals in and out!

| IHC 19 car window mount  IHC 20 glass suction-cup mount

| BNC connectors, window mount, Extension BNC suction mount keeps

| sets up in just seconds! your antenna inside but against the

'~ glass for a true “window on the E

" IHMM270 Compact VHF/UHF world.” For mobile or base use, =
BNC connector, 9 feet of RG-174 cable and a T

| powerful magnet. Less than 20 inches high, SWR IHMM3 Magnet_lc SI:EIII_'IEI' Allt_ﬂllllﬂ
less than 1.5:1 throughout either band. Max BNC connector, just 13.5 inches high. Powerful rare-earth

= power: 50w/VHF; 25w UHF. magnet, 9 feet of RG-174 cable. Receives 100 ~ 1200 MHz,
' can transmit on 2m, 70cm and SMR frequencies. ~

o ALINCO.or A

N Distributed in North America by ATOC Amateur Distributing LLC « 23 S, High St., Covington, OH 45318 « (937) 473-2840

: :| Specifications subject to change without notice or obligation.

*Digital communications require at least two similarly equipped transceivers.

Digital mode is compatible with Alinco DR-135235435T mobile transceivers equipped with EJ-43U digital communications board.

Digital moda may not be legal in some countries. See FAQ on digital at www.alinco.com. : :

Products intended for use by properly icensed operators. Permits required for MARS/CAP use. Specifications subject to change without nofice or obligation. All trademarks remain the property of hew respective owners
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COVER: The Space Shuttle

amateur radio equipment to
the International Space Sta-
tion during the STS-106 mis-
sion 1n September 2000. This
was a major milestone for
the ARISS (Amateur Radio
in the Space Station) program.
| Photo courtesy of WSACM.

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 Newsline’s Henry Feinberg K25SQ, was near
the scene and had this report:

Continued on page 6
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9 Autry Irvine; CA 92618
(949) 458-7277 + (949) 458-0826

MODEL 5S-10TK

MODEL SS-12IF

...POWER ON WITH ASTRON

SWITCHING POWER SUPPLIES...

+ HEAVY DUTY DESIGN

« LOW PROFILE, LIGHT WEIGHT PACKAGE
+ EMI FILTER

» MEETS FCC CLASS B

SPECIAL FEATURES: PROTECTION FEATURES:

« HIGH EFFICIENCY SWITCHING TECHNOLOGY « GURRENT LIMITING
SPECIFICALLY FILTERED FOR USE WITH + OVERVOLTAGE PROTECTION
COMMUNICATIONS EQUIPMENT, FOR ALL + FUSE PROTEGTION.
FREQUENCIES INCLUDING HE « OVER TEMPERATURE SHUTDOWN

SPECIFICATIONS:
INPUT VOLTAGE: 115 VAC 50/60HZ

OR 220 VAC 50/60HZ
SWITCH SELECTABLE

OUTPUT VOLTAGE: 13.8VDC

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

DESKTOP SWITCHING POWER SUPPLIES

MODEL CONT. (Amps) ICS
55-10 7 10
§§-12 10 12
§5-18 15 18
5525 20 25
5§5-30 25 30

SIZE (inches) Wi.(lbs.)
1% Xx6x9 3.2
1 x6x%9 3.4
1% 6x9 3.6
2% T 4.2
Jax T xS 2.0

DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS

MODEL §S-10EFJ-98

- MOTOROLA RADIUS & GM 300

EF JOHNSON 9800 SERIES

GE MARC SERIES

GE MONOGRAM SERIES & MAXON SM-4000 SERIES
ICOM IC-F11020 & I1C-F2020

KENWOOD TK760, 762, 840, 860, 940, 941

KENWOOD TK780H, 762H

MOTOROLA LOW POWER SM50, SM120, & GTX
MOTOROLA HIGH POWER SM50, SM120, & GTX

MOTOROLA RADIUS & GM 300

MOTOROLA RADIUS & GM 300

UNIDEN SMH1525, SMU4525

VERTEX — FTL-1011, FT-1011, FT-2011, FT-7011

MODEL CONT. {Amps) ICS SIZE (inches) Wt.(Ibs.)
SS-25M° 20 25 2% X T X 9% 4.2
55-30M* 25 30 e T x P 5.0
MODEL SS-25M

RACKMOUNT SWITCHING POWER SUPPLIES

MODEL CONT. (Amps) ICS SIZE (inches) Wht.(lbs.)
SRM-25 20 29 A% 19 x G 6.5
SRM-30 29 30 32 X% 19 % 9% 7.0
WITH SEPARATE VOLT & AMP METERS

MODEL CONT. (Amps) ICS SIZE (inches) Wt.(Ibs.)
SAM-25M 20 29 34X 19 x 9% 6.5
SRM-30M 25 30 3% x 19 x 9% 7.0

MODEL SRM-30

2 ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL

MODEL CONT. (Amps) ICS SIZE (inches) Wt.(Ibs.)
SHAM-25-2 20 25 3% x 19 x 9% 10.5
SRM-30-2 25 30 32 x 19 x 9% 11.0
WITH SEPARATE VOLT & AMP METERS

MODEL CONT. (Amps) ICS SIZE (inches) Wt.(lbs.)
SRM-25M-2 20 29 3% x 19 x 9% 10.5
SRHM-30M-2 25 30 3% x 19 x 9% 11.0
CUSTOM POWER SUPPLIES FOR RADIOS BELOW NEW SWITCHING MODELS
EF JOHNSON AVENGER GX-MC41 SS-10GX, §5-12GX
EF JOHNSON AVENGER GX-MC42 SS5-18GX
EF JOHNSON GT-ML81 S5-12EFJ
EF JOHNSON GT-ML83 55-18EFJ

55-10-EFJ-98, 55-12-EFJ-98, 55-18-EFJ-98
25-12MC

S55-10MG, 55-12MG

55-101F S3-121F

S5-10TK

SS-12TK OR SS-18TK

S5-10SM/IGTX

S5S-10SM/GTX, 55-12SM/GTX, SS-18SM/GTX
55-10RA

55-12RA

53-18RA

S55-105MU, 55-125MU, S5-185MU

55-10V, 55-12V, 55-18Y

0S5 = Intermittent Communication: Service




GET THE CATALOG TODAY!/**
Over 100 NEW products!| o

+ Synthesized 88 to 108...no drift !
Bunlt in mixer — 2 line inputs and one
microphone input!

» High power module available for export use

- Low pass filter for great audio

Our FM100 is used all over the world by serious hobbyists as well as churches,
drive in theaters, and schools. The kit includes metal case, whip antenna and built-
in 110 volt AC power supply.

FM100 Super-Pro FM Stereo Radio Station Kit $249.95
FM100WT 1 Watt, Wired Export Version $399.95

SYNTHESIZED FM STEREO TRANSMITTER

Professional quality rock stable synthesized transmit-
ler. Dip swilch settable for any frequency between
88-108 MHz. Strappable for high power output for
export applications. Our most popular kit. Start
your own radio station today with the FM25!

FM25 Synthesized FM Stereo Transmitter Kit $129.95

FM STEREO TRANSMITTER

Great entry level FM broadcast kit. Thousands in use. Hand

for sending music through house and yard, ideal for schoo

projects too - you'll be amazed at the exceptional audio quali-

= {y! Runs on 9V battery or 5 to 15 VDC. Add matching case
B and whip antenna set for great pro look.

FM10A  Tunable FM Stereo Transmitter Kit $34.95

CFM Matching Case and Antenna Set $14.95
FMAC 12V DC Wall Plug Adapter $9.95

RF WIRELESS LINK MODULES

- SAW Resonators for high stabillty — NO Drift!
» Powerful +10 dbm output
« Range up to 600’
« 433 MHz license-free band
» Sensitive superhet receiver with RF LNA
« Stable over full 3-12 VDC range
+ Optional on-board 12 bit encoder/decoder

using Holtek HT12 series chips, Quarter not included!
RXD433 433 MHI Receiver/Decoder Mod., Assembled $26.95
TXE433 433 MHz Transmitter/Encoder Mud Assembled $24.95
RX433 433 MHz Data Receiver Mod., Assembled $21.95
TX433 433 MHz Data Transmitter Mod., Assembled $19.95

THE CUBES’ MINIATURE VIDEO TRANSMITTERS

Wireless crystal clear reception, yet smaller than a
quarter! Transmits color or B&W with fantastic quali-
== % ty almost like a hard wire connection to any TV or
& VCR tuned to cable channel 59. Crystal controlled
¥ for no frequency drift with performance that equals
”  law enforcement models that cost hundreds more!

: Basic 20mW unit goes up fo 300" while the high
power version can virtually double that range! Fully assembled and tested, and
ready to go. Powered by a standard 9V battery. Name that Quarter!

C2000 Video Cube, Factory Assembled & Tested $89.95

C2001 High Power Version, Assembled & Tested = $129.95

INFRA-RED VIDEO CAMERA ILLUMINATOR

ii- sass . Lets video cameras “see in the dark”. Invisible light source to
e !rm e us, but lots of light to CCD B&W cameras! llluminates the area
888  just like light, yet cannot be seen. Draws 180mA at 12 VDC.
SEEEELD 110VAC power adapter available.
IR1 Infra-Red Camera llluminator Kit $24.95

AC125 12VDC Power Supply $9.95

793 Canning Parkway
Victor, NY 14564
716-924-4560
sales@ramseykits.com

ELECTRONICS, INC.

St Priced for the hobbyist!

e You can create and test AC and DC circuits

| minutes after installing this package on your
W= B PC. Start from scratch, or from the included
t library of pre-designed circuits. Drag and drop
*  placement from a complete list of active and

e W | passive components. Test using a complete list

' 55:1 : of virtual instrurments, Oscilloscope, voltmeter,

ML200

WCT20

AC125

PLAB4 Electrﬁﬁ.lc Prutntype Software, Win95/98

ANALOG-DIGITAL PORTABLE LAB STATION

The COMPLETE analog-digital lab station in one.
Includes function generator, clock output, power sup-
lies, level switches, pulsers, pots, LEDs and a LARGE

i n::hmrneter ammeter, and watt meter.

$49.95

readboarding area all in one! Includes a custom

. versities, technical schools, and R&D labs.

tested. A great buy either way!

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

CABLE WIZARD CABLE TRACER

Did you ever have to identify the “other end of that
cable”? No more “ohming it out” with the Cable
Wizard. Simply connect the wizard transmitter to
one end of the cable and use the receiver to sniff out
the other end. It's as simple as that! The transmitter
sends a pulsating 2 KHz signal down the cable which
is heard when the receiver is close to the cable.
Works with any cable including coax, telephone
pairs, ethernet and more. Equipped with an RJ45 for
all telco connections and clip leads for single wire

connections.

Wireless Cable Tracer Kit
Matching Case Set for Transmitter & Receiver $29.95
WCT20WT Factory Assembled & Tested WCT20

SPEEDY PERSONAL SPEED RADAR GUN

This low cost microwave radar uses the same princi-
ple found in police units costing thousands more.
This has been the number one Science Fair project
for years. 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. Our detailed manual not
only guides you through constuction, but covers the
how's and why's of speed radar theory. Learn while you build. Uses two 13 oz
coffee cans for the antenna (not included, so start drinking!) and runs on 12 VDC.
Speedy Personal Speed Radar Kit

12VDC Power Supply

AND...OUR FAMOUS MINI-KITS

molded case as shown. Used through the world at uni-

Available in

“Learn as you Build" kit form or factory assembled and

$155.95
$225.95

$39.95
$99.95

$99.95
$9.95

These are easy to build kits that can be used either stand

UTs Universal Timer Kit

www.ramseykits.com

#% <1 alone or as building blocks for more complex projects.
| TS4 Tickle-Stick Shocker
s .| BN9  Super Snoop Amplifier Kit

| .5 BL1  LED Blinky Kit

. | TD1  Tone Encuderf Decoder Kit
w2 | TT7 Touch Tone Decoder Kit
| CPO3 Code Practice Oscillator Kit

$9.95
$8.95
$3.95
$6.95
$29.95
$9.95
$8.95

Order Today! 800-446-2295



A Call to Arms

Since it is unlikely that bin
Laden had only one trick up
his sleeve, I'm waiting to see
what he has planned for us
next. The hijacked kamikaze
plane 1dea was right out of a
Tom Clancy novel. It was a
surefire attention-getter that
required nothing more than a
handful of his dedicated fol-
lowers. No aircraft carriers,
no missiles, not even a single
aun.

Not that the expense of
buying a few of those missing
Russian suitcase-size nukes
or the anthrax brewing and
drying equipment would even
make him blink. When the il-
legal drug industry is able to
import hundreds of tons of
their product every year, bring-
ing in a few tons of high-tech
explosives and some nukes is
as easy as it was to hijack
those planes. Add to that
nasty mix a bunch of fiendish
ways to wreck havoc on us that
we haven’t thought of yel.

We have three Arab groups
that are upset with America
— the Palestinians, the Iraqis,
and the radical Moslems
and all with very good rea-
son. All have billions of dol-
lars available and millions of
people to draw upon. So, have
we seen the end of the “war™?
Not bloody likely.

This war has the potential
to strike America anywhere.
By surprise at any time.

As we've seen in every se-
rious emergency, one of the
first parts of our infrastruc-
ture to fail 1S communica-
ttons. Phones and cell phones
go out. Police, fire, ambulance,
and other emergency service

repeaters go out, along with
power.

The Challenge

We’'ve been having a lot of
[un with our repeaters and
working DX, but we've let
most of our old emergency
systems fall apart. I challenge
every ham club in America to
not sit around and wait for
another wake-up call, but to
get busy right now in build-
ing a local emergency network.
Make sure your repeater has
emergency power. Have a
spare portable repeater avail-
able. Heck, even back-to-back
HTs can do the job.

I'd like to see every club
outfit a van or small truck as
an emergency communica-
tions headquarters — able to
operate on any ham band, and
interface with all of the other
local mobile services. When
there’'s a major emergency,
it's often the hams who en-
able the fire, police, sheriff,
ambulance, doctors, and other
mobile services to keep in
contact with each other.

Let’'s see that every ham
has an HT handy 24/7. And
has practice in using it with
emergency drills.

Yes, of course I want to get
reports on what your club has
done and is doing to be ready
for what well may come.
Send me pictures of your
mobile units.

This could be the first war
where hams not only aren’t
thrown off the air, but will be
needed as a basic communi-
cations resource. Heck, we're
everywhere and we serve at
our own expense and without

pay.

4 73 Amateur Radio Today = November 2001
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NEUER SAY DIE

Wayne Green W2NSD/1

wZnsd @aol.com
www.waynegreen.com

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.

Toldja So

Okay, all you guys who
have been snickering about
gloom and doom Wayne for
writing about the coming ter-
rorist attacks on America. Arc
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-
bonic plague., smallpox, etc.)
and sources of protective
clothes and masks.

One of the FBI agents who
managed to infiltrate one of
the cells 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 Wayne with this
message.

For a fraction of the cost
of one fighter jet, a terrorist

attack could kill a couple
hundred million Americans.

Cities

['ve been recommending
that people get the heck out
of our major cities for years.
Now a few million people are
going to think more seriously
about it. Cities are sitling
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 starting a
new airline using flying boats
between downtown Boston
and downtown Manhattan.
EAT and TWA invested in
Marme Airlines as a way to
bring Boston customers (o
their flights.

Then Pan American’s Juan
Trippe, worried over the
starting of another flying boat
airline, got his good buddy
President Roosevelt to issue a
Presidential Order saying that
no airline could invest in an-
other airline. Pool! There went
Marine Airlines.

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

Continued on page 7



Big Savings on Radio Scanners

LINIdeNn SCANNERS |

Bearcat® 780XLT Trunk Tracker Il

Mfg. suggested list price $529.95

Less -$190 Instant Rebate / Special $339.95
500 Channels » 10 banks * CTCSS/DCS = S Meter
Size: 7% Wide x 6'¥'% Deep x 2% High
Frequency Coverage: 25.0000-512 0000 MHz., B06.000-
823.9875MHz., B49.0125-868.9875 MHz., 894.0125-1300.000 MHz.
The Bearcat 780XLT has 500 channels and the widest
frequency coverage of any Bearcat scanner ever. Packed
with features such as Trunktracker Il to cover EDACS,
Motorola and EF Johnson systems, control channel only
mode to allow you to automatically trunk certain systems
by simply programming the control channel, S.A.M.E.
weather alert, full-frequency display & backlit controls, built-
in CTCSS/DCS to assign analog and digital subaudible
tone codes to a specific frequency in memory, PC Control
with RS232 port, Beep Alert, Record function, VFO con-
trol, menu-driven design, total channel control and much
more. Our CEl package deal includes telescopic antenna,
AC adapter, cigarette ligher cord, DC cord, mobile mount-
ing bracket with screws, owner's manual, trunking fre-
quency guide and one-year limited Uniden factory war-
ranty. For maximum scanning enjoyment, order magnetic
mount antenna part number ANTMMBNC for $29.95; The
BC780XLT comes with AC adapter, telescopic antenna,
owner's manual and one year limited Uniden warranty. Mot
compatible with AGEIS, ASTRO or ESAS systems. For
fastest delivery, order on-line at www.usascan.com.

Bearcat® 895XLT Trunk Tracker

Mfg. suggested list price $499.95
Less %320 Instant Rebate / Special $179.95
300 Channels = 10 banks » Built-in CTCSS « S Meter
Size: 10" Wide x 7% Deep x 3*" High
Frequency Coverage; 29,000-54.000 MHz., 108.000-174
MHz., 216.000-512.000 MHz., 806.000-823.995 MHz_, 849.0125-
868.995 MHz., 894.0125-956.000 MHz.

The Bearcat 895XLT is superb for intercepting trunked com-

munications transmissions with features like TurboScan™ to
search VHF channels at 100 steps per second. This base and
mobile scanner is also ideal for intelligence professionals
because it has a Signal Strength Meter, RS232C Port to allow
computer-control of your scanner via optional hardware and
30 trunking channel indicator annunciators to show you real-
time trunking activity for an entire trunking system. Other fea-
tures include Auto Store - Automatically stores all active fre-
quencies within the specified bank(s). Auto Recording - Lets
you record channel activity from the scanner onto a tape re-
corder. CTCSS Tone Board {Continuous Tone Control Squelch
System) allows the squelch to be broken during scanning only
when a correct CTCSS tone is received. For maximum scan-
ning enjoyment, order the following optional accesscries:
PS001 Cigarette lighter power cord for temporary operation
from your vehicle's cigarette lighter $14.95; P5002 DC power
cord - enables permanent operation from your vehicle's fuse
box $14.95; MB001 Mobile mounting bracket $14.95; EX711
External speaker with mounting brackel & 10 feet of cable
with plug attached $19.95. The BCB95XLT comes with AC
adapter, telescopic antenna, owner's manual and one year
limited Uniden warranty. Not compatible with AGEIS, ASTRO,
EDACS, ESAS or LTR systems.

Bearcat® 245XLT Trunk Tracker li
Mfg. suggested list price $429.95/CEl price $189.95
300 Channels * 10 banks * Trunk Scan and Scan Lists
Trunk Lockout * Trunk Delay * Cloning Capability

10 Priority Channels « Programmed Service Search
Size: 2" Wide x 1" Deep x 6" High

Frequency Coverage:

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 Bearcat Trunk Tracker BC245XLT, is the world's first scan-
ner designed to track Motorola Type |, Type Il, Hybrid,
SMARTNET, PRIVACY PLUS and EDACS® analog trunking sys-
tems on any band. Mow, follow UHF High Band, UHF 800/900
MHz trunked public safety and public service systems just as if
conventional two-way communications were usad. Our scanner
offers many new benefits such as Multi-Track - Track more than
one trunking system at a time and scan conventional and trunked
systeams at the same time. 300 Channels - Program one fre-
quency into each channel. 12 Bands, 10 Banks - Includes
12 bands, with Aircraft and 800 MHz. 10 banks with 30 chan-
nels each are useful for storing similar frequencies fo main-
tain faster scanning cycles or for storing all the frequencies
of a trunked system. Smart Scanner - Automatically pro-
gram your BC245XLT with all the frequencies and trunking
talk groups for your local area by accessing the Bearcat
national database with your PC. If you do not have a PC
simply use an external modem. Turbo Search - Increases
the search speed to 300 steps per second when monitor-
ing frequency bands with 5 KHz. steps. 10 Priority Chan-
nels - You can assign one priority channel in each bank.
Assigning a priority channel allows you to keep track of
activity on your most important channels while monitoring
other channels for transmissions. Preprogrammed Service
(SVC) Search - Allows you to toggle through
preprogrammed police, firelemergency, rallroad, aircraft,
marine, and weather frequencies. Unigue Data Skip -
> lows your scanner to skip unwanted data

| transmissions and reduces unwanted bird-
® ies. Memory Backup - If the battery com-
5 pletely discharges or if power is discon-
' nected, the frequencies programmed in
. your scanner are retained in memory.
_,;,I_-:".; Manual Channel Access - Go directly to
& any channel. LCD Back Light - An LCD
! light remains on for 15 seconds when the
back light key is pressed. Autolight - Au-
tomatically turns the backlight on when
your scanner stops on a transmission. Bat-
tery Save - In manual mode, the
BC245XLT automatically reduces ils
i power requirements to extend the
battery's charge. Attenuator - Reduces the
signal strength to help prevent signal over-
f load. The BC245XLT also works as a con-
ventional scanner. Now it's easy to con-
tinuously monitor many radio conversa-
tions even though the message is switch-
ing frequencies. The BC245XLT comes
with AC adapter, one rechargeable long life ni-cad battery pack,
belt clip, flexible rubber antenna, earphone, RS232C cable, Trunk
Tracker frequency guide, owner's manual and one year limited
Uniden warranty. Not compatible with AGEIS, ASTRO, ESAS or
LTR systems. Hear more action on your radio scanner today.
Order on-line at www.usascan.com for quick delivery.

Save even more on radio scanners when purchased directly from
CEL Your CEIl price after instant rebate is listed below:

Bearcat 835XLT 300 ch. Trunktracker | base/mobile scanner.$179.95
Bearcat TE0XLT 500 ch. Trunkiracker lll basa/mobile............ $339.95
Bearcat 278CLT 100 ch, AM/FM/SAME WX alert scanner....... $150.95

Bearcat 245XLT 300 ch. Trunktracker |l handheld scanner....5189.95
Bearcat 248CLT 50 ch. base AM/FM/weather alert scanner.......589.95
Bearcat Sportcat 200 alpha handheld sports scanner.............. $169.95
Bearcat Sportcat 180B handheld sports scanner........c.c.cceveenee $149.95
Bearcat 80XLT 50 channel handheld scanner..........coooveeeieiinnens $99.95
Bearcat 60XLT 30 channel handheld Scanmer......c..oc oo vveninersnees §74.95
Bearcat BCTT information mobile scanner.. ST 7y [ £ Fx
ADR ARB200 Mark || Wide Band handheld SGEI'I!'IEI ................. $539 a5
ADR AR16BQ Wide Band scanner with quick r:harger .............. $209.95
ICOM ICRBS00 wideband communications receiver... ..51,469.95
ICOM PCR 1000 computer communications FECEIVET.....rvoorere.. $379.095
ICOM R10 handheld wideband communications receiver........ §279.95
Uniden WX 100 Weather Alerl with S.AM.E. feature.........cocoeeee. 544 .05

AOR® AR8200 Mark lIB Radio Scanner

ADRB200 Mark 11B-A wideband handheld scanner/SPECIAL $539.95
1,000 Channels » 20 banks =+ 50 Select Scan Channels
PASS channels: 50 per search bank + 50 for VFO search
Frequency step programmable in multiples of 50 Hz.
Size: 2'¥ Wide x 1¥* Deep x 6'* High

Frequency Coverage:

500 KHz to B23.995 MHz, 849.0125-868.995 MHz, B34.0125-2, 040,000 MHz
(Full coverage receivers available for export and FCC approved users.)

L The AOR ARB200 Mark |IB is the ideal handheld radio scanner
% fr::r communications professionals. It features all mode receive:
et mmiam, WM, NFM, SFM (Super Narrow FM), WAM, AM, NAM

(wide, standard, narrow AM), USB, LSB E‘- GW. Su-
per narrow FM plus Wide and Narrow AM in addi-
tion to the standard modes. The AR8200 also has a
versatile multi-function band scope with save frace
= facility, twin frequency readout with bar signal meter,
Fom -8 battery save feature with battery low legend, sepa-
MY L4\ rate controls for volume and squelch, arrow four
*ﬂ’;’: way side rocker with separate main tuning dial,
'ﬁ':mg configuarable keypad beep/illumination and LCD
» : contrast, write protect and keypad lock, program-
mable scan and search including LINK, FREE, DE-
LAY, AUDIO, LEVEL, MODE, computer socket fit-
ted for control, clone and record, Flash-ROM no
battery required memory, true carrier re-insertion in
SSB modes, RF preselection of mid VHF bands, Detachable MW
bar aerial. Tuning steps are programmable in multiples of 50 Hz
in all modes, 8.33 KHz airband step correctly supported, Step-
adjust, frequency offset, AFC, Noise limited & attenuator, Wide
and Narrow AM in addition to the standard modes. For maxi-
mum scanning pleasure, you can add one of the following op-
tional slot cards to this scanner: CTB200 CTCSS squelch &
search decoder $89.95; EM8200 External 4,000 channel backup
memaory, 160 search banks. $69.95; RUS200 about 20 seconds
chip based recording and playback $69.95; TEB200 256 step tone
eliminator $59.95. In addition, two leads are available for use with the
option socket. CCB200 PC conirol lead with CD Rom programming
software $109.95; CRB200 tape recording lead $59.85. Includes 4
1,000 mAh AA ni-cad batteries, charger, cigar lead, whip aerial, MW
bar antenna, belt hook, sirap and one year limited AQR warranty.
Enter your order now at http/fwww.usascan.com.

Buy with Confidence

Order on-line and get big savings

For over 32 years, millions of communications specialists
and enthusiasts worldwide have trusted Communications
Electronics for their mission critical communications needs.
It's easy to order. For fastest delivery, order on-line at
www.usascan.com. Mail orders to: Communications
Electronics Inc., PO. Box 1045, Ann Arbor, Michigan 48106
USA. Add $20.00 per radio transceiver for UPS ground
shipping, handling and insurance to the continental USA. Add
$13.00 shipping for all accessories and publications. For
Canada, Puerto Rico, Hawaii, Alaska, Guam, P.O. Box or APO/
FPO delivery, shipping charges are two times continental US
rates. Michigan residents add sales tax. No COD's. Your
satisfaction is guaranteed or return item in unused condition
in original packaging within 61 days for refund, less shipping,
handling and insurance charges. 10% surcharge for net 10
hilling to qualified accounts. All sales are subject to availability,
acceptance and verification. Prices, terms and specifications
are subject to change without notice. We welcome your
Discover, Visa, American Express, MasterCard, IMPAC or
Eurocard. Call anytime 1-800-USA-SCAN or 800-872-7226
to order toll-free. Call 734-896-8888 if outside Canada or the
USA. FAX anytime, dial 734-663-8888. Dealer and
international inquiries invited. Order your radio scanners from
Communications Electronics inc. today at www.usascan.com.

For credit card orders call

1-800-USA-SCAN

e-mail: cei@usascan.com

www.usascan.com
PO Box 1045, Ann Arbor, Michigan 48106-1045 USA
For information call 734-996-8888 or FAX 734-663-8888

Brice schedule effective March 2, 2001 AD #03020173 & 2001 Communications Elactmonics Inc,
T

& COMMUNICATIONS
ELECTRONICS INC.

Emergency Operations Center

Visit WWW.USASCAN.COM - 1-800-USA-SCAN




continued from page 1

“The city remains completely shut down. No ac-
cess to any bridges, tunnels or subways. F-16 air-
craft are flying very noticeably in New York
airspace — patrolling. We are literally under mili-
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-mail the situation late in
the moming of Tuesday September 11th after
what are believed to be terronist-launched attacks
against New York City and Washington DC.

Almost immediately after the apparently coor-
dinated assaults, President George W. Bush
announced that the US military was put on high
alert here in the United States as well as abroad.
At about the same time the Department of Trans-
portation issued a nationwide notice closing off
all domestic air traffic.

The FCC did not issue an emergency decla-
ration or other special instructions to the ama-
teur radio community, but the Amencan Radio
Relay League asked amateurs to stay alert to
instructions from local authorities. And the ARRL
said that hams WERE ready to assist in any way
that they could.

In the Metro New York area, some ARES and
RACES organizations opened emergency nets
in response to the disaster. According to ARRL
Section Emergency Coordinator Tom Carrubba
KA2D, a net was set up on the 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 government-related traffic.

In the Washington area, Maryland and DC
Section Emergency Coordinator Mike Carr
WA1QAAtold the ARRL that RACES groups were
activated in Montgomery County and put on
standby in Howard County. Montgomery County
Deputy Radio Officer John Creel WB3GXW re-
ported that that county's RACES team was acti-
vated and under full tactical alert. Also, Virginia
SEC Tom Gregory NANW asked everyone to
monitor the emergency frequencies and to keep
a full tank of gas. The Old Dominion Emergency
and Virginia Emergency nets were said to have
been active.

At times like this, one group the nation always
tumns 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 site.

Meantime, the FCC's Riley Hollingsworth sug-
gested that the amateur community remain calm
but to be ready. He also recommended that ama-
teurs monitoring any suspicious communications
tape them and contact him. Hollingsworth says

6 73 Amateur Radio Today = November 2001

that 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.
The American Radio Relay League advises that
should a state of war be declared, amateur radio
would not automatically be shut down. The
League says that this requirement was eliminated
prior to the Gulf War.

The September 11th attack also took most
broadcast television off the air as well. Also de-
stroyed were several radio station transmitters
and a few amateur repeaters. And now its been
leamed 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 time of the attack was Bill Steckman
WA2ACW of West Hempstead out on Long Is-
land. He is employed by WNBC channel 4 and is
well known in the area for a number of repeaters
he operated from the World 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
Authority police officer and the 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 AA1GO of Danbury,
Connecticut, who works at Fiduciary Trust Com-
pany International, 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 Gonsett's CGC Communi-
cator newsletter reported that only WCBS chan-
nel 2 was on with any really wide coverage signal.
Unlike all other broadcasters that made the move
to the World Trade tower back in the 1970s,
WCBS decided to maintain its longtime transmit-
ter site on the Empire State Building as an offsite
back-up. When everyone was put off 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 what was happening.

Meanwhile, other broadcasters were scurry-
ing to find and transport new or used transmit-
ters to the Empire State Building where some
still have their old antennas and feeder lines on
the Empire Tower. WCBS offered assistance and
space to help the stations get back on the air
from the Empire State Building site. Both Cana-
dian transmitier supplier Larcan and American
manufacturer Gates had high-power VHF transmit-
ters available and were reportedly shipping same.

Out west, because three of the four involved
aircraft in this attack had Los Angeles as their

destination, both the LAPD and the Los 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 the LA County version of RACES,
the DCS or Disaster Communications Service,
swung into action.

There’s a multiband amateur radio station set
up in or near the EOC in each of about 25 sheriff's
stations around the LA area. There are also sta-
tions set up at major industnal facilities, such as
NASA's Jet Propulsion Laboratory in Pasadena.
These stations work with the EQCs in coordinat-
ing traffic with other county and city agencies,
hospitals, and the Red Cross. All stations were
up shortly, with aimost 100 hams also checking
in from field locations.

Back in Washington, the FCC headquarters
at the Portals in southwest Washington was lem-
porarily evacuated Monday moming, September
17th. This, after an unidentified package was dis-
covered and checked out. According to the CGC
Communicator, the incident occurred at about
10:15 a.m. eastern time. FCC spokesman David
Fisk says that the employees were evacuated
as a cautionary measure. About 10 minutes later
an all-clear signal 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 including
the nations of the 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 the callsign 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 Australia Federal Presi-
dent Earnest Hocking VK1LK, sent to all of us
via ARRL President Jim Haynie W5JBP as Hock-
ing expressed his feelings on the terrorist attack
against our nation:

“It was with great sadness that | heard the
news of the attack on New York, the Pentagon,
and other U.S. sites. As many have already said
words simply fail us at times such as this.

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

Continued on page 62



NEVER SAY DIE
continued from page 4

would eventually be flying to Europe
and that they’d better get involved. Thus
started American Export Airlines and its
transatlantic service — which lasted
through WWII, until Juan Trippe got
Roosevelt to issue an Executive Order
saying that no steamship line 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
in his Day of Deceit that nailed Roosevelt
for having intentionally forced the Japa-
nese into attacking 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 Pear]l with incom-
petents and then kept all information 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
{0 war.

Anyway, getting back to cities. Any
place there are millions of people all in
one small area makes a great enemy tar-
get. Two hijacked 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 first thing the authorities did
was close all bridges and tunnels and
shut down the subways, making it so that
New Yorkers were completely trapped.
That’s okay for a day, but a city without
power, water, and food would soon be
a death trap for millions. No city has a
highway system that would let more
than a few thousand people escape,
even if the authorities left them open,
which is most unlikely. They would be
commandeered for emergency traffic.

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

Cities are becoming less and less safe
places to live and work.

In the meanwhile, we’ve got to get as
many of our 600,000 licensed hams into
our emergency groups and trained. We
need to interest a lot more people in our
hobby/service. We want to be able to
provide community and long-range com-
munications no matter what emergency
comes along, whether it be another en-
emy attack, that promised global super-storm,
or a sudden pole shift.

This 1s our opportunity to justify the
billions of dollars of radio frequencies
we hold. Now, turn off the TV, get off
that sofa, and get busy. And let me know
how you’re doing.

Schooling 2020

These are the pioneering days for dis-
tance teaching, whether it be via books,
tapes, CDs, DVDs, seminars, the Web,
or videotapes. I envision the DVD pro-
grams of 2020 using professional actors
and writers, coupled with the magic of

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

Looking over the field, the outfit
which could bring us the best in educa-
tional products right now is Apple Com-
puter — by virtue of Steve Jobs® Pixar
connection.

A few letters from me get shunted off
to their legal department. They send me
form letters saying that Apple is not in-
terested in discussing new ideas. Maybe

Continued on page 64

Two Step Tuning

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

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

SG Smartuner’

HF Automatic Antenna Couplers

“For me and my radio dollar, there isn't a better coupler made!”
Jack Huebschen N9XRO

Power Input: From 1.5W - Up to SOO0W*

HF Frequency Range: From 1MHz - Up to 60MHz"
Up to 4,000,000 element combinations™

Five Sensor Devices

“Undoubtedly the best piece of hamgear I have ever owned.”
Ronnie Kane KOMNI

Marine, Commercial, Amateur Radio,
Aviation, Special Applications

Starting at $249

*Specs differ per mode
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‘www.sgcworld.com
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Mailing: PO Box 3526, Bellevue, WA 98009 « Shipping: 13737 SE 26th St. Bellevue, WA 98005 USA
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LETTERS

From the Ham Shack

Hal Camlin W3QLP. Wayne, I am the
guy who first told you about WinLink 2000.
[ am glad to see that Jack Heller wrote a
great article in “The Dagital Port™ depart-
ment of your September issue of 73, It was
the most informative “how-to” that I have
seen on the subject.

In the QRX section of the same Septem-
ber 73, there was a short article titled “The
Greatest Generation.” It was a well-written
article about LST 325, but the writer failed
to pomnt oul that the communications of
KC6WYX, Jack Carter, LST 325 XO and
retired USNR CDR and electrical engineer.
included sending E-mail messages of the
ship's log via WinLink 2000 (see Septem-
ber, 2001, 73, “The Digital Port,” “WinLink
2000 and the Airmail Package™ by Jack
Heller KB7NO) to nonhams to appear on
the ship’s Web site.

Also, the Web site was not 1st887/1st325,
but lower case LST887/LST325. Thus:
[www.palosverdes.com/Ist887/1st325 . huml].
When LST 3235 sailed across the Atlantic,
unescorted with a crew of 29 whose aver-
age age was 73, and into Mobile AL, on
January 10, 2001, they expected about 500
relatives and friends 0o meet them. How-
ever because of ham radio communications,
WimLink 2000 communications and the news
media, there were over 10,000 greeters.

It 15 sad that Jack Carter KC6WY X be-
came a silent key on February 20, 2001,
because of cancer, at the age of 71. He will
be remembered by many as the ham opera-
tor that proved the versatility ol WinLink
2000 as being the shot in the arm that ama-
teur radio needs to compete and join in with
compulter/Internet communications. 73.

SK. William “Bill" Chapman WSTIJQ
was born on July 30, 1922, in Plainwell,
Michigan. The son of Leland and Jeanetia
(Webber) Chapman, he died Monday, Au-
gust 6, 2001 at Ingham Medical Center. Bill
was voted “most curious™ by his high school
classmates, and this trait was a defining fea-
ture of his life. He lived his life asking ques-
tions and learning new things, and
encouraged his family 1o do the same. Bill
served as a radio operator on merchant ma-
rine ships during World War II, making the
dangerous Murmansk run several times. He
graduated from Western Michigan Univer-
sity in 1949 and taught physics and math at
Augusta High School where he also coached
varsity basketball, taking his team to the
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1950 state finals. Bill worked at
Wedemeyer's Electronics in Lansing for 30
years. He was a devoted MSU sports fan,
attending every home basketball game since
1951. Bill had many hobbies: He played
trumpet and banjo in a college jazz band,
was a member of S.P.E.B.S.Q.S.A., had his
own plane and loved to fly, was an active
participant in the Central Michigan Ama-
teur Radio Club as WSTJQ with an Extra
Class license. and engaged in tournament
cribbage. He loved the friends who joined
him in these acuvites. Bill was a worldwide
traveler. but also enjoyed fishing at the cot-
tage he built in northern Michigan. Bill
married Mary Louise Stauffacher, who sur-
vives, on July 14, 1945. Together they raised
seven daughters: Anne Martin (Ralph),
Margaret Chapman (Bjorn Dag Gundersen),
Mary Trese Cook (Mark), Elizabeth Murray
(Mark). Bernadette Leone (Lucian), Jenni-
fer Quinine (Patrick), and Jane Samaniego
(Chnistobal). Bill cherished his 21 grand-
children and 3 great-grandchildren. Memo-
rial contributions can be made to Mother
Teresa House for the Care of the Terminally
[11, P.O. Box 13004, Lansing MI 48901, in
memory of William W, Chapman.

Mike Miller WASYKN. I'm sorry to re-
port that my old ham radio and gunsmith
mentor of many years, Tom Stence
WENQD/KNSEB, has become a silent key.

Tom was born in 1910, and had enjoyed
ham radio since its most exciting and magic
early years. He taught me how to build my
first regenerative detector, and helped me
build my first CW transmitter. He adminis-
tered my Novice and Technician exams back
in 1967.

By watching Tom at work, I learned to
operate the lathe, mill, and drill press, and
many times saw him make a required tool
on the spot to complete a difficult job. He
always said, “A machinist can make tools,
but tools can’t make a machinist.” He was a
true artist in wood, brass. and steel back in
those days, and made some of the most
beautiful rifles I' ve ever seen.

Tom was also a writer, although his work
seldom went any farther than his friends. I
have a magazine from many vears ago in
which he sent a wonderfully funny letter to
the editor, who presented it unabridged as
an entire column. It's a classic. I see a bit of
Tom’s writing style in my own articles from
time to ime. When I complain that it's easier

to find a clutch of auk eggs than a repair part
for a modern ham rig, that’s Tom peeking
through.

Growing up around Tom’s shop has had
an effect on the way I look at problems and
arrive at solutions. ... I wouldn’t be a ham,
an author, or an engineer today were it not
for him.

Norm VKSGI. QRPis enjoving a renais-
sance — show the kids how to make receiv-
ers for almost no cost but a lotta fun, and us
licensed hams how to make one-transistor
transceivers and linear amps from one power
transistor. I'd really, REALLY, like to know
how to make a 10 gig transceiver from the
motion detectors. (1 have two — 1 only need
someone o show me how!) If I had the
money, I'd send a subscription to the mag
to the science club at the local high school.
Oh, Wayne — I could go on all night on
getting folks off their butts and starting to
live a healthy lifestyle. Here we are going
to be shoveling it up-hill I fear. As for me,
my wife and I did the drastic and at nearly
60 years young moved to an acre of para-
dise out in the donga where I can grow my
own veggies and raise my chickens as well
as run my desktop publishing business. I do
work for the local area, which is rural, wine-
and olive-growing. Truly, I have NEVER
in my life felt better, and bear in mind that
was born in a bomb shelter during one of
the frequent visits by the Luftwaffe over
Liverpool! Your editorials, Wayne. are re-
ally inspirational and mean a lot to me., Keep
on keeping on!! God bless!

Arnold Samuels, Ocean Shores WA, It
Is again my sad duty to advise you of the
death of a good friend, Gary Paul Anderson
N7IPG. Gary passed away April 27th, 2001,
at the age of 60. He was born September
12th, 1940, 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 officer from 1957 through
1971. He owned a charter boat called Mav-
erick and was captain for the charter fish-
ing vessel Neddie Rose. He was an outstanding
mechanic and helped me several times, re-
pairing my antenna tower and rotator. He
belonged to the Grays Harbor Amateur Ra-
dio Club and the Masonic Lodge Franklin
Lodge No. 5. Port Gamble WA. He lived in
Westport WA until the time of his death at
the VA hospital in Seattle. &



LOW NOISE PREAMPS

LNY-( ) ECONOMY

PREAMP oNLY $29/wat

¢ Miniature MOSFET Preamp.
+ Low noise figure.
» Available for various bands from 28 to 450 MHz.
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Low noise LNY-type preamp

in alum case w/ BNC jacks.

LNP-( ) PRESELECTOR onNLY $39/w&t

e Eliminate intermod!

¢ Sharp 3-section filter

¢ Low noise preamp

s Available for bands from
137 to 170 MHz.

» Exciting new AM receiver for
the 118-137 MHz aircraft band.
» |deal for monitoring at airports.
« Allows pilot control of runway
lighting.
= ELT monitor to detect and
locate downed aircraft.
» Dip switch frequency selection.
» Superior sensitivity and selectivity.
R121 Receiver module wired/tested ...................
R121 Receiver in cabinet (see website).......

Join the fun. Get striking
Images directly from the weather
satellites!

A very sensifive wideband fm
receiver optimized for NOAA APT
& Russian Meteor weather fax on
the 137MHz band.

Covers all 5 satellite channels. Scanner circuit & recorder
control allow you to automatically capture signals as satel-
lites pass overhead, even while away from home.

« R139 Receiver Kitlesscase ...........ocoieeee. .. 5159
+ R139 Receiver Kit with case and ac pﬂWEr adapter $189
» R139 Receiver wit in case with ac power adapter....$239

e Intarnal PC demodulator board & imaging software ..$289

» Tumnstile Antenna . i ..$8135

WEATHER ALERT RECEIVER

A sensitive and selective profes-
sional grade receiver to monitor
critical NOAA weather broad-
casts. Good reception even at
distances of 70 miles or more with
suitable antenna. No comparison
with ordinary consumer radios!
Automatic mode provides storm watch, alerting you Dy
unmuting receiver and providing an output to trip remote
equipment when an alert tone is broadcast. Crystal
controlled for accuracy; all 7 channels (162.40 to 162.55).

RWX Revr kit, PCB only

RWX Revr kit with cabinet, speaker, & AC adapter ... -$99
$139

RWX Rcvr wiredftested in cabinet with speaker & adapter .........

Get time & frequency checks

without buying multiband hf

rcvr. Hear solar activity reports

affecting radio propagation.

Very sensitive and selective

crystal controlled superhet,

dedicated to listening to WYVV on

10 MHz. Performance rivals the most expensive rcvrs.

s« RWWV Rcvr kit, PCE only
s RWWYV Rcvr kit with cabt, spkr, & 12Vdc adapter
e RWWY Rcvr wit in cabt with spkr & adapter

HIGH QUALITY VHF & UHF
EXCITER & RECEIVER MODULES

FM EXCITERS:

Rated for confinuous duty,
2W continuous duty output.

T301 Synthesized VHF

Exciter: for various

bands 139-174MHz, 216-

226 MHz. Dip switch freq.

setling.

s Kit (ham bands only)  (TCXO option $40)
e Wired/tested, incl TCXO........

T304 Synthesized UHF Exciter:

for various bands 400-470 MHz.
o Kit (440-450 ham band only) incl TCXO ...............
s-Whradtastad o s e

CRYSTAL CONTROLLED:

» TA51: for 6M, 2M, 220 MHz ......._ kit $99, wit $169
o TA451: for 420-475 MHz. ............ kit $39, w/t $169
» TA901: for 902-928 MHz, (0.5W out)........ wit $169

.- $189

. $149
$189

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

FM RECEIVERS:

Very sensitive — 0.2uV. s
Superb selectivity, >100 dB
down at £12 kHz, best avail- |
able anywhere, flutter-proof
squelch.

R301 Synthesized VHF

Receiver: various bands

139-174MHz, 216-226 MHz.

« Kit (ham bands only) (TCXO option $40)

o Wiredftested (incl TCXO) .iciiiiiiiiiiiioiiinesioninis

R304 Synthesized UHF Receiver:

various bands 400-470MHz.

e Kit (440-450 ham band only) (incl TCXO) ... $179
s Wiredltested .ol .. %209

CRYSTAL CONTROLLED:

e R100 for 46-54, 72-76, 140-175, or 216-225 MHz. .
gl . kit $129, wit $189

. R144 Lske Hmﬂ fur EM thh helical resonator in

front end . kit $159, wit $219

e RA451 for 420475 MHz. .............. kit $129, wit $189
e RO01 for 902-928MHz ....... kit $159. wit $219

CTCSS TONE ENCODER/DECODER

Access all your favorite

closed repeaters!
+ Encodes all standard subaud-
ible tones with crysial accuracy
and convenient DIP switch
selection.
+ Decoder can be used to mute receive audio and is
optimized for installation in repeaters to provide closed
access. High pass filter gets rid of annoying revr buzz,

+ TD-5 CTCSS Encoder/Decoder Kit .............cccvviven.. $39
« TD-5 CTCSS Encoder/Decoder Wired/lested ............$59

TRANSMITTING &
RECEIVING CONVERTERS

No need to spend thousands
on new transceivers for each
band!
s Convert vhf and uhf signals
to & from 10M.
Even if you don't have a 10M
rig, you can pick up very good
used xmirs & rcyrs for next to
nothing.
Receiving converters (shown above) available for
various segments of 6M, 2M, 220, and 432 MHz.
Rovg Conv Kits from $49, wired/tested units only $99.

¢ Transmitting converters for 2M, 432 MHz.
e Kits only $B9 vhf or 399 uhf.
« Power amplifiers up to 50W.

Get more features for your dollar with our

REP-200 REPEATER

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

00 SEP LA

3

» kit still only $1095

s factory assembled still only $1295
B0-54, 143-174, 213-233, 420-475 MHz
{ FGC type accepted for commercial service In 150 & 450 MHz bands.)

Digital Voice Recorder Option. Allows message up
to 20 sec. to be remotely recorded off the air. Play
back at user request by DTMF command, or as a
periodic voice id, or both. Great for making club
annnuncements' ..only $100

REP-200C Ea\:f:nm:.u'rl:‘,.lr Rapaater Real-voice 1D, no
dtmf or autopatch. .............Kit only $795, w&t $1195

REP-200N Rep&atar. Without controller so you can
LSE YOUr OWN. .......ccocoenoe...... Kit only $695, wit $995

You'll KICK Yourself

If You Build a Repeater
Without Checking Out Our Website First!

Hamtronics has the

most complete line

of modules for

making repeaters.

In addition to

exciters, pa’s, and

receivers, we offer the following controllers.

COR-3. Inexpensive, flexible COR module with timers,

courtesy beep, audio mixer. .........only $49/kit, $79 wit
CWID-2. Eprom-controlied ID'er. ....only $54/kit, $79 wit

DVR-1. Record your own voice up to 20 sec. For voice
id or playing club announcements. ......... $59/kit, $99 wit

COR-4. Complete COR and CWID all on one board. D
in eprom. Low power CMOS .........only $99/kit, $149 wit

COR-6. COR with real-voice id. Low power CMOS, non-
volatile memory. ................... kit only $99, w/t only $149

COR-5. uP controller with autopatch, reverse ap, phone
remote control, lots of DTMF control functions, all on one
board, as used in REP-200 Repeater. L. 5379 wit

AP-3. Repeater autopatch, reverse autopatch, phone line
remote control. Usewith TD-2. ... kit $89

TD-2. Four-digit DTMF decoder/controller. Five latching
on-off functions, toll call restrictor. .......... kit $79, wit $129

TD4. DTMF controller as above except one on-off
function and no toll call restrictor wit $89

HANDY FREQUENCY COUNTERS

Pocket sized, but lab gquality! 3GHz
bandwidth, 1ppm accuracy, very afford-
able. NiCd battery, ac adapter/charger,
rugged black anodized aluminum case.
Telescoping whip antenna and great
sensitivity allow measurements even from
a distance.

Three models with prices from 599 to
$219. All goupto 3 GHz. Some go as
low as 10 Hz with noise filters and other
advanced features.

See our website for details.

Hamtronics, Inc.
65 Moul Rd; Hilton NY 14468-9535
Ph: 716-392-9430; Email: sales@hamtronics.com

See special offers and view or download
complete catalog on our web site

hamlronics. comn




HaMsATS

Amateur Radio Via Satellites

Andy MacAllister W5ACM
14714 Knights Way Drive
Houston TX 77083

Welcome, Newcomers!

You are about to embark on a journey into the fascinating high-tech world of satellite
communications. It won't cost thousands of dollars, and you don’t even need a satellite TV
dish. Just bring an open mind and an active curiosity.

he Space Age began on October 4,

1957, when Sputnik I achieved orbit
and became the world’s first artificial sat-
ellite. Though international tensions rose,
so did the excitement as scientists and en-
gineers speculated on the potenual of the
man-made orbiting device. This was a radio
in space. Hams took note.

A year and a half later, Don Stoner
W6TNS mentioned a solid-state six- to two-
meler repeater with solar power in his
“Semiconductors” column in the April 1959
1ssue of CQ magazine. The repeater was (o
be lofted by balloon over the Southwest.
Don wrote, somewhat tongue-in-cheek,
“Can anyone come up with a spare rocket
for orbiting purposes?”

On the morning of December 12, 1961,
OSCAR-1., amateur radio’s first “hamsat,”
began transmitting from space. It’s been 40
years.

Today, we have several hamsats. They
have been built by amateur-radio enthusi-
asts all over the world. UoSATs from Great
Britain. Fujis from Japan. RS units from
Russia. OSCARs by the U.S., West Ger-
many, and others. They are in orbit now, just
waiting for you to join the fun and use them.

All have telemetry output. and many have
transponders for communications. Earth sta-
tuons range from shortwave to UHF and
MICrowave systems.

In this special satellite issue, you will find
construction articles, satellite profiles, and
informational topics on all facets of the
amateur satellite program. Details of the
program’s history can be found on-line at
[http://www.amsat.org], in the ARRL Hand-
book and The Satellite Experimenter’s
Handbook. Our purpose is to show you how
to get on the satellites today and what o
expect lomorrow.

New satellites are being readied for
launch from many sources. Packet radio
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from space, digitized TV pictures from low-
earth orbit, voice synthesizers with two-
meter FM downlink operation. and other
modes will make 2002 a banner year for
AMSAT and its international affiliated
organizations.

Care to know more? Read this issue! It's
all here. You may [ind that your shack al-
ready has all the equipment needed for full-
duplex amateur radio satellite activity. Join
the fun in using the highest repeaters around.
Make vour next contact an OSCAR contact!

Glossary

AMSAT — The Radio Amateur Satellite Cor-
poration, whose purposes include satellite construc-
tion and education as a nonprofit member-
ship-funded entity. For details call (301) 589-6062,
write to P.O. Box 27, Washington DC 20044, or
check it out on the Web at [http://www.amsat.org].

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

AO-10 — AMSAT-OSCAR-10. The first ama-
teur high-orbit communications satellite, launched
in 1983. AO-101s sull on the air providing hmated,
but usetul. hinear transponder operanion for voice
and CW via Mode “B” — 70-cm up and two meters
down.

AO-27 — AMRAD-OSCAR-27. A very popu-
lar low-orbit microsat with a two-meter to 70-cm
FM crossband repeater system.

AO40 — AMSAT-OSCAR-40. Our most re-
cent amateur-radio high-orbit communications
satellite. In spite of damage to some systems that
occurred in December 2000, this hamsat has nu-
merous experiments and systems that are fully
functional.

Apogee — A satellite’s position when it is farthes
from the earth’s surface,

ARISS — Amateur Radio on the International
Space Station, The current gear is in use on two
meters with packet and voice,

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

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

F(-29 — Fuji-OSCAR-29. An amateur-radio
satellite built by hams in Japan and launched on a
Japanese rocket.

Full Duplex — The ability to listen to your own
signals as retransmitted via satelhite.

Hamsat — Another name for an amateur-radio
satellite.

Keplerian Elements — A set of numbers used
to define a satellite’s orbit. Most tracking soft-
ware requires these numbers to determine satellite
availability.

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

Mode — A letter description of a particular up-
link/downlink frequency combination for a sat-
ellite transponder. For example: Mode “A”
defines a two-meter uplink and ten-meter down-
link operation, while Mode “"US™ defines a tran-
sponder with a UHF uplink (70 ¢m) and an
S-band downlink (13 cm).

OSCAR — Orbiting Satellite Carrying Amateur
Radio.

Perigee — A satellite’s position when it is closest
to the earth.

RS-12/13 — The most popular Russian hamsat.
These two devices are a part of the navigation sat-
ellite. They are a continuation of the Radio Sport
series begun in 1978 with RS-1 and RS-2.

Telemetry — Data ransmitted by the satellite
describing the health of the onboard systems. The
format can be CW, RTTY, ASCII. PSK, or even
synthesized voice.

Transponder — A linear “repeater” on a satel-
lite that retransmits signals from one band 10 an-
other. For example: An RS mode “A™ transponder
takes a 40 kHz portion of two meters and translates
it to a 40 kHz portion of 10 meters.

UO-11 — UoSAT-OSCAR-11. The second Uni-
versity of Surrey hamsat was designed, built and
launched in six months. Launched in 1984, this
hamsat continues to transmit telemetry on 145.825
MHz FM at 1200 baud.

UO-14 — UoSAT-OSCAR-14. Built by hams at
the University of Surrey in England, this low-orbit
scientific/educational satellite is currently opera-
tional as a very popular crossband FM repeater with
a two-meter uphink and 70-cm downlink.

Uplink — The earth-to-space signals sent to a

satellite. E



Simon Lewis GM4PLM
Creoch Farm

Ochiltree

Ayrshire KA18 2QH
United Kingdom

Practical RF Ground Stations for
AMSAT AO-40

All you need to know.

AMSAT AO-40 is an exciting opportunity for the amateur satellite world. Its high el-
liptical orbit and consequent large visible footprint enables reliable intercontinental
communications to be made using small, low-power, ground stations. AO-40 is ol
particular interest to a microwave amateur as it’s the first amateur satellite to use
microwave transponders for its primary communications platform.

n spring 2001, the first transponder | this point in time to produce another

Ilcﬁb} were carried out; they were
immediately successful with sta-
tions around the globe using AO-40’s
70c¢m, 23¢m uplinks and 13¢cm down-
links. These tests proved that AO-40
was going to be a huge success; this 1s
particularly pleasing considering the
uncertain start to life that the satellite
had come through!

With the orbital maneuvers now
complete and magnetorquing bringing
the satellite back in a favorable orien-
tation for transponder operations, 1t 1s
fitting that 73 Magazine has chosen

“satellite special,” and especially pleas-
ing to be invited back to participate in
this 1ssue.

In the following piece, I will outline
what equipment 1s required in the RF
parts of an AO-40 ground station and
where to obtain these items, plus give
some hints and tips to help guide you
to your first successful AO-40 contacts.

Currently, only the 70cm and 23cm
uplinks are in operation; downlinking is
via the 2.4 GHz band. Other transpon-
ders have been tested, but results have
been inconclusive and further work is re-
quired to complete a detailed analysis of
their status. So for the purpose of this ar-
ticle. I will be concentrating on what is
actually available to operate on, ie.,

Transponder configuration

Tables 1-3 show the transponders
carried by AMSAT AO-40. These tran-
sponders are connected via a transpon-
der IF matrix which allows any
combination of uplink to be connected
to any combination of downlink. Two
separate combinations can be utilized,
allowing two wholly separate configu-
rations Lo be operated at the same time.
Unfortunately, it is not yet known if
the VHF/UHF transponders are stll
operational, so currently only the
70cm/23c¢m/2.4 GHz combination is
being utilized, known as Mode UL/S.

The transponders are linear devices
and thus allow the use of narrowband
modes, i.e., SSB/CW or narrowband
data (PSK31, etc.). In fact, the use of

 Uplink ‘ Digital (MHz) Anﬂogp s

| 15m none 21210-21.2580
12m none 24 920-24 960
2m [ 145.800-145 840 145 840-145.890
70cm | 435.300-435.550 | 435550-435.800
23cm(1) 1269.000-1269.250 1269.250-1269.500
23cm(2) 1268.075-1268.325 1268.325-1268.575
13cm(1) 2400,100-2400.350 2400.350-2400.800
1acm(2) | 2446.200-2446.450 | 2446.450-2446.700 |
Bocm . 5668, 300-5668.550 5668.550-5668.800

Table 1. AO-40 transponder band plan. P3D
uplink frequencies.

70cm and 23cm up and 2.4 GHzdown. | FM is frowned upon as it uses
| Downlink Digital (MHz) Analog Passband (MHz2)
2m 145.855-145.990 ¥ ) 145.805-145.955
70cm 435.900-436.200 435 475-435.725
13cm(1) 2400.650-2400.950 [ 2400.225-2400 475
13cm(2) 2401.650-2401.950 2401.225-2401.475 |
3cm 10451.450-10451.750 1 10451.025-10451-275 |
1.5cm 24048 450-24048.750 l 24048.025-24048.275

Table 2. AO-40 transponder band plan. P3D downlink frequencies.
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Boaton General Beacon Middle Beacon Engineering He_;;cnﬁ
(GB) (MHz) (MB) MHz) (EB) (MHz)
2m none 145.898 none |
70cm 435.438 435.588 435.838
13cm(1) 2400,188 2400.338 2400.588
13cm(2) 2401.173 2401.323 2401.573
3em 10450.975 10451.125 10451.375
1.5cm 24047 885 24048.035 24048.285

Table 3. AO-40 transponder band plan. P3D telemetry beacons (IHU ). Beacon frequen-
cies have been measured before launch at Kourou and may change due to aging, vibra-
tions, or temperature. 2m-MB and 13cm (2)-MB have already been measured in orbit.
Remarks for tables: All receivers are inverting! Telemetry beacons are for command pur-

poses and are modulated in 400 bit/s BPSK, AMSAT format. The MB can be switched

between IHU-1 or [HU-2 telemertry.

wideband widths and is a high-duty
mode, which utilizes a lot of satellite
power (so 1t 1s classed as unneighborly).
S0 to operate on AO-40, some form of
multimode SSB and/or CW uplink
and downlink capability is required.

Station design

Putting together a station for AO-40
18 not really “rocket science,” excusing
the pun! But its design really depends
on whether you want to buy new, have
existing equipment you can use, or
wish to buy older equipment, perhaps
purchased secondhand.

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

SATTV Dish and Feed

Small 70cm Yagi or Helical

2.4 GHz Down

435 MHz Up

equipment added to become opera-
tional on AO-40. So far there is no
commercial VHEF/UHF transceiver with
a 2.4 GHz receive capability built-in.
The second option is to consider us-
ing existing equipment in your station.
You may already 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
downconverter and some antennas and
be up on the satellite quite quickly.
The best, and cheapest option, re-
ally, i1s to buy secondhand items and
put together a station this way. It will
perform just as well as new, but costs
considerably less.
So let’s look at what is required for a
Mode UL/S AO-40 ground station.
Fig. 1 shows a UHF up/2.4 GHz
down station and demonstrates the

AR '.23 Siars e _=_:::;-;. e i s ﬁ
SRR e R e e T e
R L A e e S s T
. g e e L e e L 'I TER BT e ==

......

144 MHz

Fig, 1. AO-40 Mode U/S satellite station.
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simplest station available for full AO-40
operation.

In this station, a 2.4 GHz downcon-
verter is added and connected to either
a 2m multimode or the 2m part of a
multiband multimode. The 70cm an-
tenna 1s connected to either a 70cm
multimode or 70cm port of a multi-
band radio.

Ideas for antennas for both uplink
and downlinks can be found elsewhere

. 1n this issue.

A more complicated station 1is
shown 1n Fig. 2. This allows use of the
L band uplink (1269 MHz). This is
particularly useful if you own a 23cm
radio or module for one of the multi-
band radios such as the Yaesu FT-736R
or Kenwood TS-790.

Mode L. — buy/build?

For most people, the purchase of a
dual-band radio will not present any
technical problems, but the 23cm up-
link could be unknown territory for
some. A word of advice here. There is
nothing special about microwaves — it
1s simply a case of learning some new
skills and techniques. Once you are
over the hurdle of microphobia — the
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 multiband radio such as
the FT-736, TS-790, or even the new
IC-910, then adding a 23cm band
module may be the easiest route, al-
though it could never be classed as the
cheapest. As an alternative, a single-
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 buy
or build a 23cm transverter. This will
allow conversion in both transmit and
receive to 1269 MHz from either a 28
MHz or 144 MHz transceiver. There
are quite a few models available ready-
built from sources such as Down East
Microwave, DB6NT, and SSB Elec-
tromics. All are suitable for use on
AO-40.

An alternative to a ready-built model
1s a kit. Building a 23cm transverter is
not a major issue if you can handle a



2.4 GHz Down

ot ff‘

oY R
s T
-
i
-
o
& :

o o s e e wa ma's e nmn o o el e e < T
NPT RS

SATTV Dish and Feed

by 2.4 GHz - 144 MHz o

Downconverter

The impressive IC-756 Pro covers HF plus 6
meters. The high resolution 5 inch TFT color
144MHz or display provides more operating information

1269 MHz Up

(Y

23cms

432MHZ than ever, including a spectrum scope. The
32 bit floating point DSP provides crisp, clear
reception with 41 built-in filters. The "Pro" is

Transverter the choice for serious DXers and contesters.

Small 23cm Helical or Dish

435 MHz Up

Small 70cm Yagi or Helical

144 MHz

o el

R e it e R Nl The IC-746 covers 160-10 meters plus 6
Wl F iize=e o F 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.

Fig. 2. AO-40 Mode UL/S satellite station.

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068

soldering iron competently and follow

PPN o Orcicrs: 800 431-3939
universal | pesietabeypeigee

a simple set of instructions to the let-
ter. Most modern transverters are of

rﬂdiﬂ inc. .,-l www.universal-radio.com

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 transverter 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 available
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 0s-
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 10 mW.
In my station, the WDG transverter is

The ULTIMETER® 2000 tracks
more than 100 values so you can
monitor and record weather
extremes in your area.

Instant access to: » current valuese®
today’s highs and lows = long term highs and lows *

ot time/date for all highs/lows » rain totalsy for today, yes-
Acte terday. and long term * alarms, and much more. Easy to install.
* Connect data output directly to TNC for APRS weather station.

Features superbly accurate: » baromet- Only $379 plus shipping (FOptional

ric pressure * 3-hr. pressure change ¢ sensors add’l.) Other ULTIMETER mod-

indoor/outdoor humidityf » dew pointt = els starting at $189.

wind speed/direction ¢ indoor and out- *Eyen WeatherWatch magazine con-

door temperature * wind chill tempera- ¢ludes “the best we have seen.”

ture * rainfall¥.

- ®

The Weather Picture® |

An eyepopping add-on to your ULTIMETER |
The most popular accessory for our precision weather |
systems, The Weather Picture® continuously displays | S ———
all the vital weather data you've pre-selected from your |
ULTIMETER® Weather Station. Big red numerals are

easy to read from across the room, day or night.

Available in two sizes, in brushed aluminum, traditional SE—
oak, or solid teak. Size shown: 154" x 114"

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

Our 26th Year @ 2001 Peet Bros. Co.
Visit our Home Page to see and actually try our Weather Stations:

www.peetbros.com
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Photo A. G3IWDG 23cm transverter:

used solely in transmit for AO-40
purposecs.

Building this kit is fairly simple. The
kit 1s mounted in a small tinplate case
that provides screening and a rigid
mount for the PCB and connectors.
The case is soldered together. Connec-
tors are mounted directly on the PCB
tracks by soldering them to the sides of
the tin plate case. In my station, a mix-
ture of microwave SMA- and SMC-
type connectors is used. Do not use
BNC types at 23cm or above you
will be wasting your hard-earned cash
in connectors that are useless at these
frequencies. N-types are acceptable
and will work up to 10 GHz. Once the
case and connectors are made up, the
PCB can be tacked into place and then,
once checked correct, seam-soldered
along the PCB edges. This provides an
excellent RF-tight enclosure and a
rigid mount for the PCB. Now the

Photo B. G3WDG 1W 23cm PA.
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mounting of com-
ponents can begin.
Surface mount components are actu-
ally quite easy to use; again it’s simply
a matter of technique. They can be
handled casily by using a fine-tipped
soldering iron and fine-gauge solder.
SM components lay flat against the
board and not on a vertical edge [see
Fig. 3(a/b)]. To solder them, arrange
the position of the component and then
hold mn 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
are then used to solder the opposite
end of the component. Finally the first
joint 1s remade using the iron and a
little solder. This all sounds compli-
cated, but 1t takes .longer to describe
than to actually “do™!

Fig. 3(a/b). Surface mount component placement.

Putting the components on is usually
quite a quick process, and generally 1
find 1t much easier than using compo-
nents with long leads.

Most microwave kits need only ba-
sic alignment. This i1s because all the
hand work, such as filtering and
matching, has been done at the PCB
level. This makes building a modern
microwave transverter casier than ever.

Uplink amplifiers for Mode L

Although our basic transverter is
now producing power, some amplifi-
cation is still needed to get the transmit
power up to a decent level. For most
applications, 15-20 watts are sulficient
especially when coupled to a reason-
able gain 23cm antenna such as a heli-
cal or small dish. (See elsewhere in
this satellite special edition.)

Producing power on 23cm is as easy
as 2m but not as cheap! Fortunately for
us, Mitsubishi manufactures a range of
amplitier “black bricks™ for 23cm. To
get 20 watts on 23cm requires two
bricks: one to take our 10 mW to |
watt and then a second brick to take
the power to 20 watts. These blocks
are quite easy to use, and the only
downside is their price!

Kits for 23cm ampliliers (1 watt and
20 watts) are readily available from a
number of kit manufacturers, both in
ready-made or kit form. This enables



them to be easily integrated into an
existing station.

If you decide on these bricks ampli-
fiers you need to make sure you stick
to a few ground rules! They need to
handled carefully! Make sure you do
not exceed the maximum rated volt-
age, keep them well cooled using a
suitable sized heatsink, and use a fan if
necessary: A 20 watt module may dis-
sipate as much as 60 waitts in heat! And
don’t overdrive them. If you keep to
the rules, then they will perform well
and have a long life. Two modules are
shown as examples of this type of

technology. Again, these are by
Charlie G3WDG. I make no apologies

for being biased towards his kits. They
are well documented and he makes
hittle secret of his kits, which makes
them easy for showing how the tech-
nology is used. The first module is the
G3WDGO18 (Photo B) 1 watt PA.
This is mounted on a small fiberglass
PCB. The component count is very
small and easy to construct. It will take
the 10 mW from the transverter up to 1
watt. The design has an onboard bias
supply and a DC switch to disable it
during receive periods.

The second amp is the G3WDGO017
(Photo C), which takes the 1 watt to
about 20 watts. The technology is the
same as the 1 watt amp, but it will need
a substantially larger heatsink.

Connectors and cable

If producing power at 23cm is easy,
then losing it in poorly chosen connec-
tors and cable is easier still! Why, after
paying plenty of bucks for a PA, do
people then choose to lose it all by se-
lecting incorrectly rated connectors to
save a few dollars?!

At these frequencies, choosing the
right connectors and cable 1s an impor-
tant part of your station design. Choose
them with the same care as you would
any other part of your station.

All antennas, if they are of quality
build, will use N-type connectors.
Never use BNCs or PL-type plugs
and sockets at 23cm. N-types are
also good for frequencies up to 10
GHz and so should be your primary
choice between antenna and the shack.

Interconnections between the shack
should be made using N-types as well,
but keep the number of connections to
a mimimum. Every connector you use
eats up a little more power you so
preciously generated.

Within equipment the best choice of
connectors is the SMx range. These
are a range of miniature microwave
connectors designed for both minia-
ture flexible cables and the hardline
microwave cables.

Whilst on the subject of cables, the
interconnection between shack and an-
lenna is vitally important on your L-
band uplink. Choose the wrong cable
and your precious power will simply
heat the cable. Choose a length of
Belden hardline or Andrews Heliax and
this will ensure that the most power
reaches the antenna.

Downconverters for 2.4 GHz

So far we have discussed only how
our uplink is designed. To receive the
satellite, you will also need a 2.4 GHz
receive capability. The very best way
to achieve this is to downconvert to
either 70cm or 2m.

As with the other items mentioned In
this article, there are a variety of con-
verters available on the current market.

Commercially-built converters are
available 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
transverters, these are easily built as
long as you can solder proficiently and
follow some simple instructions.
Charlie G3WDG has just released a
new kit for a high-performance but
easily built 2.4 GHz downconverter.
Photo D shows a picture of the com-
pleted unit. Similar designs are also
available from a number of microwave
kit manufacturers.

An alternative option to a Kit or com-
mercial unit is o modify an existing
commercial unit. Amateurs are always
quick to find sources of equipment that
can be pressed into service on the ama-
teur bands. A number of commercial
SATTV downconverters have been
identified as suitable for use on AO-40,
and there is plenty of information on
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Photo C. GIWDG 18W 23cm PA,

identifying, converting, and tuning
them on the Internet.

Above and beyond

AQO-40 carries transponders for other
microwave bands as well. So far, tests
tor these units have not been com-
pleted, or have given inconsistent re-
sults. With the orbital changes to AO-40
now completed, these transponder tests
will no doubt continue.

Suffice to say
that the techniques
for L/S band will
give you a greal
start for the higher
bands. Kits for 5.7
and 10 GHz are
available, and with
some practice at
1.2 and 2.4 GHz,
1t 18 possible to
construct equip-
ment for the
higher bands as
well. Modern com-
ponents are help-
ing in this devel-
opment. allowing
easily built, high-
performance Kkits
for the amateur
market.

Finale

AO-40 offers amateurs an exciting
opportunity. With its large visible foot-
print and long orbit, the satellite will
not need to be chased across the sky.
This leads to leisurely and enjoyable
QSOs. The use of L and S band means
that some will need to learn new skills,
but evidence from the AMSAT bulletin
board has shown that even people who
have never used microwaves before

e —— LR LRI L

Photo D. 2.4 GHz—144 MHz downconverter:
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can successfully learn these new skills
and adapt easily to this new technol-
ogy. It’s never oo late to learn new
tricks! It simply takes a little will-
power and dedication.

There are now more kits, modules,
and commercial equipment available
than ever before. There really is no
excuse! A station for AO-40 is fairly
easy to construct. and hopefully this
article has given some insight into
what 1s required and how it connects
together.

AO-40 is an exciting satellite that
will revolutionize the amateur satellite
world. The future is here and now — 1
hope you come and enjoy 1t!

Resources

AMSAT Home pages — [http://www.
amsat.org |

DBONT Kits — [http://www.db6nt.
com|

Down East Microwave Kits —
Lhttp://www.downeastmicrowave.
com |

Drake 2880 SATTV Mods — [http://
www.gOmrf.freeserve.co.uk]

G3WDG Microwave Kits — [http://

r‘-p

www.g3wdg.free-online.co.uk] 75
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United Kingdom

Microwave Antennas for AO-40

The expert speaks.

hand tools and materials easily at hand.

Over the past few months, AO-40 has really made its mark in the amateur satellite-mi-
crowave world. The small period of transponder operation allowed many amateurs to
test and tune their equipment and prove their station concepts were correct. This pe-
riod has also allowed for a period of experimentation and has shown that there are a
number of small compact antennas that will work perfectly well via AO-40. This article
outlines some of the antennas that have been proven to work via this new satellite and
includes some easy-build designs, which can be reproduced at home using simple

icrowave antennas offer major advantages over

their lower-frequency counterparts. Generally | &

they are compact and offer high gain in relation
to their size. Most microwave antennas are actually quite
simple affairs and do not require major amounts of engi-
neering to be successful. In typical amateur fashion, we
have been quick to utilize the ever-growing supply of mi-
crowave parts from the telecoms, data, and television indus-
tries and put these to use in our microwave stations on the
amateur bands. Many of these parts are suitable for use, and
[ will be showing how to construct very effective micro-
wave antennas from parts easily available at junk sales,
swapmeets, and trunk sales. The ground rule for this is to
keep your eyes open — 1t's quite amazing, the bargains you
can pick up!

Most microwave antennas come in three main flavors:
Slotted or cylinder antennas used for omnidirectional work,
yagi antennas, and dish antennas of various types. Some
combine to form dishes and feeds. such as the G6LVB
SATTYV dish and feed I will be describing later. So be prepared
for a little variety in hife!

Omnidirectional antennas are of little use for serious sat- |

ellite work. so I will concentrate on yagis and dishes for the
purpose of this article.

Yagis and helicals

Yagi antennas for microwave work are generally avail-
able up to 2.4 GHz. At these frequencies, yagis offer high
gain with compact boom lengths. The trade off is that build-
ing antennas at these frequencies requires accuracy, as
even small errors in construction can significantly alter the

Photo A. Paul GO6UAJs 144 MH: vagi and 10 GHz 1.2m
Landrover dish array.
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Photo B. The helical antenna has only one active element which is wound in a spiral
fashion. A small reflector is mounted at the rear of the antenna to radiate the RF wave
forward and in a circular motion around the shape of the helical.

performance of a design. Designs for
antennas at 1.2 and 2.4 GHz are freely
available and with a little skill and pa-
tience 1t 1s possible to construct a good
microwave yagi using simple tools and
a little patience. A typical yagi array is
shown in Photo A. This is Paul
G6UAJ’s 144 MHz yagi and 10 GHz
1.2 M dish array on his Landrover
used for rover operating. Yagis can be
scaled from HF all the way through to
the GHz region 1f designed with care.
and are very versatile.

A downside to the yagi 1s that 1t 1s
linearly polarized — that is, it 1s either
horizontal or vertically polarized, de-
pendent on the physical orientation of

S— e =

Photo C. HBY9DRD adjusting the feedhorn on his small dish.
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the antenna’s elements. For amateur
satellite working. circular polanzation
1s the accepted norm; the linearly po-
larized yagi will work, but not as effec-
tively as circularly polarized antennas.
Luckily for us, the helical antenna fills
this design requirement nicely and i1s
easy to build.

The helical antenna (Photo B) is
very different from its yagi counter-
parts. It only has one active element,
and this i1s wound in a spiral fashion —
hence the term “helical.” A small re-
flector is mounted at the rear of the an-
tenna, and this radiates the RF wave
forward and in a circular motion

around the shape of the helical. The

helix can be wound in either right-
hand or left-hand motion, and this
gives rise to the same polarization.
Building a helical is very easy, and
many people already active on AO-40
are using home-made helicals. 1 will
show you how to construct simple
helicals later on. The picture shown
here is of G6LLVB’s portable Mode S
station using a Sandpiper Communica-
tions 23cm helical on the roof of his
London flat. His neighbors™ 8-foot
TVRO dish is also visible.

Dishes

Probably the most popular antenna 1n
the microwave world is the parabolic
dish antenna (Photo C 1s HBY9DRD ad-
justing his feedhorn on his small dish).
They are very popular, as they offer
very high gains in a very small space.
For example, a 2-foot. dish at 2.4 GHz
can offer as much as 24 dB gain. Gain
is only limited by diameter and the
mechanical difficulties of handling nu-
merous square feet of dish surface ac-
curately — especially in times of poor
weather! The mechanics of the dish are
very simple. A concave surface of ei-
ther metal or composite material cov-
ered with a reflecting surface is used to
“focus” the incoming parallel RF
waves 10 a point. At the focus of the
dish some form of feed 1s mounted to
transfer the received signal to
waveguide or coax to be fed to the RF

Photo D. This dish antenna is a section of
a full parabola but does not include the
center of the dish.



equipment. The mechanics of small
dishes are very simple, and fortunately
for us they come in many flavors and
types. Prime focus dishes are the typi-
cal microwave antenna we see for sat-
ellite 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
flood of satellite TV, is the offset dish
(Photo D). This dish antenna is a sec-
tion of a full parabola but does not in-
clude the center of the dish. The feed is
mounted 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 better per-
formance, and also does not pick up
noise from behind the dish like a full
parabolic, leading to a lower noise
temperature — this is highly important
with today’s sensilive microwave
equipment.

Feeds

Dish feeds for microwave satellite
work can vary in size and shape! Small
feeds based on helicals are easy to
build and will perform well on both
prime focus and offset dishes and are
especially popular on the lower micro-
wave bands, I will show you an easily
built design that will transform a sur-
plus SATTYV dish into a very effective
AO-40 antenna. The offset dish can
use a similar feed for the lower bands,
but feeds can also be built for the
higher bands using copper water pipe
parts. As we progress, I will 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 quick visit to your local
hardware store 1s like visiting an an-
tenna parts store — all you need to
know is what to look for!

Easy-build designs

Building microwave antennas for
AO-40 does not require a degree in en-
gineering or science. Designs for the
antennas are already available and
ready to build. They have been tried
and tested and can be reproduced us-
ing a few simple hand tools at home.
Most of the parts can be obtained from

local hardware stores or DIY shops.
Armed with a list of material require-
ments and a tape measure, you will
find all you need on a Saturday morn-
ing tour of the local DIY establish-
ments. Be warned, however! You will
get some strange looks if you tell the

shop assistant 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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Fig. 1. AMSAT-OSCAR-40 logo.

brought them together to show what
kind of designs and technology are in
use on AO-40 today. Using simple tools,
all should be easy to rephicate and work
well. The advantage 1s that they also can
be built for a few dollars and save a small
fortune over their commercial versions.
You will also get some pride out of
working AO-40 on an antenna you built
yourself. Now there is a talking point
on-air or at the local club.

Antennas for 1.2 GHz:
a 23cm helical

An easy-to-build 23cm helical is
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offered using the dimensions in Fig. 2.
The helical is easy to construct and
tune and will give good performance
on the Mode L/S uplink at 1269 MHz.
The dimensions were calculated using
the excellent JAVA applet at [http://
vhi.worldsbest.com.au/Helix.htm]. It
1s a stmple matter to manipulate the
design to suit the size and gain re-
quired and then use these as a basis for
a design that you know will work. The
23cm design shown here i1s a 16 dB
gain 16-turn design measuring ap-
proximately 3 feet in length. Of course,
if you are more ambitious you can
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Fig. 2. Use these dimensions to build the 23cm helical.
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build a larger helical, but watch for
narrowing beamwidths! The main ele-
ment can be made from small-bore
copper piping or the center of large-di-
ameter coax. It’s really a case of what
you have easy at hand! The main ele-
ment can be mounted onto a PVC
drainpipe tube or by using small insu-
lated standoff pillars. A boom from a
IOmm aluminum square tube can be
found in local DIY stores — this
makes an excellent boom that will not
sag even as a single part. The reflector
should be approximately 6 inches
square and from either PCB matenal
or aluminum. Again, it’s really a case
of using what you have on hand! The
connector should be an N-type. For
more construction information, you
should read a description of the an-
tenna constructed by James Miller
G3RUH; a copy is available at his Web
site [www.jrmiller.demon.co.uk]. The
ARRL manual also contains an excel-
lent description of building helicals
and should be read in conjunction with
the information presented here.

Antennas for 2.4 GHz — a 13¢m
helical

A design for a sismilar helical for
2400 MHz 1s shown in the dimensions
in Fig, 3. Again it’s a simple matter to
construct using the same techniques
and materials as above. Reflector size
1s approximately 120 mm square.

Dish feeds

2.4 GHz helical feed — G6LVB
helical feed

One of the cheapest ways (o become
operational on the 2.4 GHz downlink
Is to use a surplus SATTV dish. In
April 1983 during tests of the AO-13
24 GHz downlink, James Miller
G3RUH constructed a small multiturn
helical feed for a prime focus reflector
constructed from a lampshade. The
original article 1s stll available on
G3RUH's Web page and formed the
basis of a complementary dish feed
that was constructed by Howard Long
G6LVB. Howard uses a 60cm offset

. SATTV dish now widely available in

the UK, and a similar design is almost




certainly available in any of the coun-
tries where DBS broadcasting has pen-
etrated the domestic market! There are
probably hundreds of these antennas
just waiting to be liberated from the
sides of buildings, vard sales, trunk
sales, and hamfests. I acquired three
for less than $5 at a trunk sale in one
morning alone!

Howard has modified the design
slightly by using the original LNB
mounting bracket to keep the feed at
the right angle to the dish, which 1s key
to best performance. The bracket is
modified (with a saw) to make room
for the feed reflector. Photo E and
Photo F are pictures of the completed
feed. Incidentally, Howard was ex-
tremely pleased about how well the
dish and feed perform, and if you visit
his Web site, take a listen to the audio
files of his local beacon. He compares
the dish against a 30-turn helical and
the dish performs very well. Even after
being dropped over the edge of a bal-
cony onto the floor 7 feet below! The
dish looks a bit 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 1s also very simple
to construct and uses 2-1/4 turns of
wire or thin tubing wrapped around a
40mm former (socket set bit 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 approximately
125mm x 125mm and again is made
from PCB maternial. Of course, you can
use aluminum and copper shim if you
have them on hand. The N-type is
mounted using an aluminum spacer to
bring the tip of the center level with
the reflector. The pictures explain this
a little better. Some enterprising per-
son on the AMSAT -BB reflector sug-
gested hacking an SO-239 socket to
bits by cutting off the threaded part
and removing the inner insulator, as
they make nice blanks for this precise
job! Never thought I would see an SO-
239 being used at 13cm!

This probably represents the cheap-
est 13cm downlink antenna I can think
of, and it is so easy to make that it is no
wonder it has become a very popular
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design, especially as it performs so
well and costs so little. Thanks for the
time taken to publish the design,
Howard!

Further details of the design and
testing, and a link to James Miller’s
original article, can be found on
G6LVB’s Web site at [http://www.
g6lvb.com|.

5.7 GHz helical feed — GOMRF
helical feed

Dave Bowman GOMRF produced a
similar design for the 5.7 GHz band.
Although the true status of the C-band
system is not yet fully determined, I
thought that I would make this satelhite
special 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 helical wound using 1.6mm-di-
ameter enameled copper wire, with a
diameter of 17mm and a turn pitch of
12mm. The helical is mounted to a
diecast box of 50 x 50mm that acts as
the reflector. At these frequencies you
can use an N-type, 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 fairly simple to construct
and works well as long as constructed
exactly as shown.

For outdoor purposes, a small “ra-
dome” or suitable enclosure will need
to be 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!

Broadband satellite feed

An alternative to feed a dish 1s a lin-
ear feed. This is not a major disadvan-
tage, as the angle between the antenna
on the satellite and an earthbound an-
tenna will change. Subsequently, the
potential 3 dB loss in polarization dif-
ference could be considerably lower.

The feed shown here i1s simplicity

Photo E. Howard used the original LNB
mounting bracket to keep the feed at the
right angle to the dish.
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Photo F. The bracket is modified to make room for the feed reflector.

itselt! Designed by Kent Britain
WASVIB. the feed is etched on a piece
of double-sided PCB material and cov-
ers a [requency range of 2.1-6 GHz
(Photo H). This means it could be

quite easily used on the S-band down-
link or C-band uplink. A ready-made
PCB is available in the U.S. and U.K.
for the feed. It simply needs a small
length of semirigid cable and an SMA
plug soldered to the feed. There is one

shight disadvantage in a broadband feed,
in that there is a slight loss in efficiency
due to the feed characteristics not be-
ing constant across the design range.
However, in terms of simplicity, this far
outweighs any mmor change in design
charactenistics. You will probably not even
notice at the strength you will receive AO-
40!

10 GHz offset dish feed — G3PHO
dual-mode feedhorn

For feeding a

60 or 80cm offset
dish at 10 GHz,
you could do a lot
worse than con-
struct an offset
dual-mode feed
as shown in this
example by Peter
Day G3PHO. Pe-
ter has shown that
an excellent feed
can be constructed
using copper water
pipe fittings avail-
able from your lo-
cal hardware or

DIY store. The
design was origi-
nally shown by

W2IMU in two ar-
ticles in the Micro-
wave Update 1991
edition. The de-
sign is suitable

Photo G. This dish feed consists of a small 4-turn helical wound
using 1.6mm diameter enameled copper wire, with a diameter of | of

[ 7mm and a turn pitch of 12mm.
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for offset dishes
0.5-0.6 FD
size and produces

Photo H. Kent Britain WASV.IB designed this very simple feed. Ii
ts etched on a piece of double-sided PCB material and covers a
[frequency range of 2.1-6 GH:,

an excellent symmetrical radiation pat-
tern in both E and H planes. This de-
sign is especially suited to offset dishes,
tlluminates the dish correctly. and does
not pick up noise from behind the dish.

The design is made from a 22mm to
42mm coupler and a straight 42mm
coupler which is cut down in length to
47mm. The end of the 22mm—<42mm
coupler is mounted to 22mm copper
water pipe and can then be mounted to
a round to square waveguide coupler
and WG16 waveguide flange. Or, as an
alternative, a 22mm round waveguide-
to-SMA adapter can be utilized.

As with the other designs, here are
some photos to describe the feed visually
(Figs. 4 and 5).

The feed 1s mounted using the existing
dish mount bracket.

Designing antennas and feeds

There 1s a variety of design and build
information available in printed and
electronic form. Most of these will as-
sist you in designing and building an-
tennas and feeds for almost any
amateur microwave location. But with
so much of the groundwork and testing
done in the designs presented here,
there is little point in a newcomer,
struggling through the complicated de-
sign issues, trying to get a working sta-
tion together for AO-40.

In printed form, the ARRL and
RSGB publish a number of microwave
manuals that are extremely useful.
They contain tried and tested designs
from a number of authors over the
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Fig. 4. Actual dual-mode horn assembly dimensions using a 60cm Amstrad offset-fed

satellite dish.

years. The ARRL Handbook is another
excellent resource, and this has also
contained some very useful designs
over the past few vears. The current
edition contains some nice designs for
both 70cm and 23cm uplink bands.
The best source of antenna design
information has to come from the
Internet, and I make no apologies for
repeatedly referring to it. The net has a
great deal of live and up-to-date infor-
mation available, and many sources of
information on antennas and feeds that
simply never makes it to print. Many
amateurs publish small items on their
Web site, such as G6LVB’s dish and
feed design here, that are of great in-
terest but would never make 1t to print
in a full-blown article 1n a magazine.

There 1s also some highly useful infor-
mation on WI1GHZ’s Web site: [http://
www.wlghz.cx]. This includes a very
useful on-line antenna handbook for
microwave antenna construction. This
shows a number of useful designs and
background design information, as well
as antenna polar patterns and informa-
tion on commercial feeds available.
This resource 1s an invaluable site and
veritable treasure trove from the expen-
menter. The site 1s also rich in other
sources of design and component infor-
mation for antennas, and is a must-see.

Software

Of course, apart from written and
printed information, these sites also
contain a variety of software packages.

4
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Fig. 5. Dual-mode horn mounting configuration.

WI1GHZ's site contains a number of
software packages specifically aimed
at the microwave antenna experi-
menter. HDL_ANT is a particularly
useful package for antenna calcula-
tions, and will calculate offset and
prime focus dish feed and gain calcu-
lations. FEEDPATT is a similar pack-
age that i1s specifically designed to
calculate design parameters for micro-
wave feeds. Again, another very useful
package!

There are plenty of other resources
on the net, and all are well worth look-
ing for. An evening spent browsing
will reveal a range of packages and in-
formation resources to help you along.

Conclusion

Amateur microwave antennas and
feeds are not difficult to construct and
are easily built using small hand tools
and readily available parts obtainable
from your local DIY or hardware
store. The designs shown in this article
are tried and tested and will perform as
intended as long as you build them in
the way the designer intended, using
the same size and types of matenals
shown. Just remember that at these fre-
quencies small errors in measurements
equal a large change in design due to
the small wavelengths involved. Build
the design as intended and using the
measurements shown, and you will be
successful every time. However, you
don’t need to become too exact and
measure to fractions of a millimeter.
You can get roo accurate! Use a little
common sense. Generally measure-
ments to the nearest millimeter are
quite sufficient.

Many of these designs will also be
found replicated in the commercial
world. Feeds for the higher bands are
especially easy to find and should not
be written off. The greatest fun at mi-
crowave is trying something new, and
with AO-40 you have a [lying signal
generator (o lest your antennas on.

Have fun building your designs. It
will almost certainly become the talk-
ing point of your contacts and give
great pleasure to know that you have
saved yourself hundreds of dollars and

Continued on page 59
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Modifying the TranSystem 3733

for Mode S

Get in on the fun!

To paraphrase Mark Twain, the demise of AO-40 has been greatly exaggerated! Many
of us are having a ball on mode S with low-cost downconverters. Here is how you can
get in on the fun using the TranSystem 3733 downconverter.

-

he TranSystem 3733 shown in
TPhutu A 1s a modern marvel of
clectronics. It was designed for
use in “wireless cable TV™ systems. It
takes the signal we want from 2400
MHz and converts it to VHF where we
can use it. With very little modification
it can be turned into a high-perfor-
mance amateur  downconverter. It
comes in a weatherproof enclosure and
features an integrated antenna, elimi-
nating feedline losses and allowing the
use of low cost cable such as RG-6.
The first thing you need to do is

acquire a downconverter and power
supply. A little snooping on the
Internet should do the trick. They are
relatively common items on places like
eBay. Bob Seydler K5GNA [k5gna@
aol.com] 1s selling the units as well as
many other parts and accessories that
can be used for modification. You are
not going to need any exotic test
equipment or strange tools to get on
the air with this unit.

A special note on the power supply:
The downconverter was designed to be
powered by a DC voltage placed on the
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coax feeding it. This prevents the need
for running additional wires for power.
Typically, a “power inserter” is placed
between the radio and the downcon-
verter. This inserter will send power to
the downconverter and block the DC
from getting to the radio. A “wall wart”
usually powers the inserter. The downcon-
verter needs at least 15 volts DC to oper-
ate; this is due to the 12 volt regulator
inside the unit. The need for this high
of a voltage will probably prevent you
from powering the downconverter with
your radio’s preamp power supply.
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Photo B. Stub cut location. [Photo by Mark Hammond NSMH |
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noise figure of
about 1.4 dB. In
this mod, we will
replace the second
stage filter with a
bandpass filter. The
onginal design was
for use above and
below the ham
band. The notch

Photo C. Second stage filter (cover removed). [Photo KSGNA]

Now here is the one modification re-
quired to get on the air. The unit was
designed to work both above and be-
low the 2400 MHz amateur band. In
fact, it has a notch filter on the amateur
frequencies. We need to disable this
notch filter. Fortunately, this is rather
easy to do! The notch filter is a piece
of small-diameter coax. Remove the
cover on the side that says
“TranSystem”™ in large print, With the
integrated dipole to the left, between
the two square aluminum plates (we'll
talk about them later) 1s the small
piece of coax. Snip the coax right
where the center conductor ties into
the circuit as shown in Photo B.

If your radio will tune SSB at 122
MHz, this is all you need to do to get
on the air! I worked quite a few sta-
tions on AO-40 using my 3373 having
only this mod. The guys with the fancy
test gear say this yields a noise figure
of less than 4 dB.

If you want better performance (and
who doesn’t?), there 1s another mod
that is fairly easy to do and yields a

(that we just re-
moved) provided
image rejection in
the original design. We could add an-
other notch filter tuned for below 2400
MHz, but it is easier to add a bandpass
filter replacing the second stage filter.
The filter of choice is the Murata
DFC22R44P0O84BHD — its passband
1s from 2400 to 2480 MHz. 1 pur-
chased the filter and PC Board from
K5GNA.

Start by removing the second-stage
filter. It 1s located under the metal plate
near the middle of the unit. It is shown
without the cover in Photo C. Be sure
to save the pieces. because we are go-
ing to need them. Install the Murata
filter on the circuit board (skip this
step if yours was already mounted). I
set 1t on a piece of cardboard and held
it in place with a couple of straight
pins as shown in Photo D.

Next, cut the “fingers™ off the old fil-
ter, and use the strip with the holes in it
as a washer on the top of the filter
(where the cap head screws go). The
new filter is shown installed in Photo
E. Take a couple of small pieces of
#20-#22 wire and connect the new
filter in the cir-
cuit. This 1s also
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visible in Photo
E.

At this point,
you have a high
performance
downconverter
that takes a 2400
MHz signal and
outputs it at 122
MHz. This 1s the
configuration [ use
my downconverter
in. I like using 1t
at 122 MHz be-
cause if I acciden-

Photo E. New filter installed. [Photo KSGNA]

tally key my radio

Photo D. Bandpass Filter ready to be sol-
dered. [Photo K5GNA]

instead of sending RF into the con-
verter my rig just says error. If your ra-
dio doesn’t work at 122 MHz, you will
want to replace the crystal. The crystal
is on the other side of the unit and 1t 1s
socketed. It is a rather simple thing to
replace. And the crystal 1s available
from Jan, ICM. K5GNA. and just
about any other crystal supplier. Very
close to the crystal is a small variable
capacitor that can be used to fine-tune
the oscillator frequency. I have never
worried that much about fine-tuning
the frequency. If I can tune in the bea-
con and other stations to make QSOs,

Continued on page 59
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Photo F. Downconverter and integrated
antenna installed. [Photo KAQYOS]
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Build the FODTrack

How about a low-cost tracking interface?

Here is a low-cost solution to fulfill your automated satellite tracking needs. Manfred
Mornhinweg XQ2FOD has made this free for noncommercial use. He says, “If you
want to reward me somehow, write a piece of useful software and put it in the public
domain!” I have built several of the FODTrack interfaces for less than $35 each using
all new parts. Here is what I have found.

S

he FODTrack controller con-
Tnecls to the parallel port (the

printer port) on your computer,
and plugs directly into the back of the
controller for the Yaesu G-3400/5500/
5600 rotators. If you are using another
rotator or combination of rotators you
will need 0 do some modifications.
All of my testing has been done with a
Yaesu G-5400B rotator package.

[ started by downloading the entire
FODTrack package from the PC Soft-
ware section of the AMSAT Web site.
As of this writing the current version is
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-

R
Ll

.J

- = - = —_—

2.6. The package contains some pretty
good documentation as well as the
schematic and art work for the circuit
board. FODTrack is much more than
just a tracking interface, but I am limit-
ing my discussion to that portion.
Let’s move (o the computer end. The
parallel port — your new computer
may not have one! If it doesn’t, you
can buy PCI or ISA cards that will add
parallel port(s) to your system. You
may wanl to consider pulling that old
486 out of the closet and using it ex-
clusively for tracking. If you only have

Photo A. Here is a view of the completed circuit board. My junk

box came in handy for this.
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Photo B. Front view of the completed controller.

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

Fig. 1 1s the schematic. It 18 not that

ks 5 i s
- |
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complex of a circuit, and should not be
too difficult to wire point-to-point. I
chose to etch my own board from the
included artwork file. I just printed it
out on a laser printer (actually printed
it twice on the same sheet of paper for
a double coating of toner), and ironed
it onto some circuit board material. If
you do this, be sure to touch up any
light or missing spots with a perma-
nent marker. I did the same thing for
the parts overlay and ironed it on after
[ etched the board. Radio Shack’s cir-
cuit board experimenter’s kit has enough
materials to do three of these boards. I
have since learned that the boards are
available from FAR Circuits [http://
www.cl.ais.net/farcir/].

Unlike many projects, this one does
not require any unobtainium. All of the
parts except the circuit board are avail-
able from Digi-Key at [http://www.
digikey. com/]. See Table 1.

Photo A shows my completed cir-
cuit board. Use standard building tech-
niques. Solder in the sockets, but don’t

put the chips in the sockets until you
are 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 anything other
than switch so I substituted a good old
2N3904; just about any NPN transistor
would do. The 2N3904 has worked
well. The legs on the 2N3904 are in a
different order than the BC546. They
wind up going in backwards from
what the parts overlay shows. Just
make sure your base, collector, and
emitter connections are the same as in
the schematic and you will be fine. Itis
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 wire 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. This way, I get an indica-
tion when the controller 1s moving the
antennas.

Photo B shows my completed con-
troller. My up, down, left, and right
LEDs are on the left-hand side. You
may have to do a tiny bit of filing or
trimming on the circuit board to have
it fit in the enclosure I have chosen. Be
sure not to damage the circuit board
traces if you do this. Since the enclo-
sure is black, I printed white text on a
black background from the Paint pro-
gram onto the labels. 1 think it looks
nice!

Follow the included instructions for
calibration and setup and you should
be set! There is a driver available to
use the FODTrack interface with
WISP. There may be other drivers as
well. I use the FODTrack program that
comes with the package. It is easy to

1
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Fig. 1. This circuit is not too difficult to wire point-to-point.
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What IS an EasySat, Anyway?

Now you know.

With all the press about the latest and greatest satellite, AO-40, many people forget that
we have a fleet of lesser, yet perfectly workable and fun, Low Earth Orbit (LEO) “EasySats.”

here have been numerous ar-

I ticles — for decades — extol-
ling the ease of getting on the
“EasySats.” Why then don’t more
amateurs try them? They truly can be
“easy,” when you know four critical
things: (1) what frequencies and modes
to use; (2) how to make a QSO; (3)
when they are overhead; and (4) where

RS-12/16 & RS-15

U022 8 KO-25 V4

they are. Now that seems simple
enough, but it takes a little work and it
takes a little practice — but 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 hinding operating frequencies and
practical tips for successful operation.

T s
FO-20 & FO-29 :--*

Fig. 1. Some of the current “fleet”
equipment and antennas (not to scale).

of amateur satellites you can work with simple

What and how

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 radio operator can work with
equipment already owned. After all.
what could be easier than just learning
a new mode with the equipment you
are already familiar with and have in
front of you? For example, my first
satellite 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 uplink
and 10 meters for the downlink. Un-
fortunately, the days of HF satellites
are quickly drawing to an end, as most
of the satellite activity is now on VHF
— and above — frequencies. Even if
all you have is a 2-meter FM radio,
you still have the ability to work an
EasySat: the International Space Sta-
tion (ISS). The ISS has both packet
and voice capabilities on 2 meters. Oh,
and APRS, too!

The next class of satellites easily
workable with typical shack hardware
are LEOs operating with 2-meter up-
links and 70cm downlinks, both FM.
Currently the “fleet” consists of two
“birds”: AO-27 and UO-14. Many
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Fig. 2. The author’s OSL card from a 2-
meter QSO with Susan Helms (NAISS)
aboard the International Space Station
earlier this vear.

people work these satellites with HT's
and mobile FM radios — even while
driving. These are without a doubt the
most easily 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 well on the satellites. One impor-
tant point: UO-14 is much easier to
hear than AO-27. and thus can be ex-
tremely crowded (competitive!) at
times, so weekday morning passes are
highly recommended for beginners.
Listening first for a few passes is also
recommended to get the feel for the ac-
tion — 1t can be fast and furnious. Make
your calls by ™tail-ending™ another
QSO, and make it fast.
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Fig. 3. UO-22 operation using WISP PacSat software.

If you have V/UHF FM capability
and have a digital bent, then maybe
packet satellites 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
terrestrial 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

soundcard TNC program) 1s required.
The PB (DOS) or WISP (Windows
PC) software available from AMSAT
handles all the software routines auto-
matically, from tracking the satellites
to downloading messages, and con-
necting to the satellite for upload of
any messages, pictures, whatever. Full,
unattended station operation 1S pos-
sible, and you can try the software
out for free. Most modern dual-band

Photo A. Using an HTﬂnd an Arrow Antenna to work i’hf.? FM E{IEJJSHH' ZFIDH {VASDHJ is on a submarine a'Efi in f.-"TE" C'ﬂrrh.-‘mfm and
G3VZV is on a sailboat in the Mediterranean. I told you it was fun!
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B8-83-2681 16:41:36.85 UIC { 6, un-14 >
fRzimuth FElevation Range (kn) Dogpler
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HDOAMSBTS

Lat: 25.550"N Lon:184.982°H Alt: 788.232 Rev: GB185 Phs: 58.3 Mod:

148.5 kn Hest of QGomaz Palacio, Maxico

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

mobile radios have full 9600 baud ca- | still easily workable in “split” fashion

pability built-in. Also see the Sources
for references to information about
some of the older 1200 baud digital
satellites such as UO-11 and the
ASTARS program.

The next-easiest satellite class are
those that have 2-meter SSB/CW up-
link and 10-meter downlink: RS-12/13
and RS-15. If you have a radio with 2-
meter SSB/CW capability, this mode is

as I noted above. It helps to be able to
hear your downlink, 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-meter ground plane
or J-pole antenna with 10-50 W uplink
power. Late-model mobile radios like
the FT-100, FT-817, and IC-706 are
often heard on this satellite. RS-12 can
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Fig. 5. Plotting future satellite passes using WinOrbit.

HamCall™ CD-ROM

U.S. & International - Over 1.63 million listings

i#_We make a new HamCall every
o  month! Clearly, the most

current and complete
CD-ROM available.

Latest Features

Choose font and color of data display.
Displays flag and map for each country.
Shows CQ, ITU zone, and continent.
History list shows each callsign entered.
Print labels in a variety of formaits.
View & search interests of 39,000 hams.
Search for club, military, vanity, silent keys,
name, address, and more.

Over 1,631,000 U.5. and Intemational listings, 128,000
e-mail addresses, 4,000 photos and QSL cards, 37,000
vanity calls, and 20,000 references to QSL managers.

Shows path distance & bearing.
Precise latitude/longitude for over 90% of addresses.
HamCall is $50.00 , included is 6 months free access o
our HamCall Internet Service - reques! when ordering

HamCall Mousepad, with morse code relerence,
7.5% x B*, blue with yellow letters. $5.00+ $3 shipping.

BUCKMASTER —

6196 Jetferson Highway + Mineral, VA 23117 USA
e-mail: info@buck.com
540:894-5777=800:282-5628 * 540:854-9141 (fax)

$5 00 shipping (S8 intf) per order. Your satistaction guaranteed’

E

We pay SCASHS
(well, check)
for articles!
SEND FOR “HOW TO WRITE FOR 73”
| 70 Hancock Rd., Peterborough, NH 03458

or call .
800-274-7373 ]

r----—--_—--1
] GORDON WEST
i HAM TEST PREP TAPES
i BOOKS SOFTWARE VIDEOS !
|Prepare for your ham test with “Gurdu”l
' WB6NOA as your personal instructor.

« THE NEW THEORY on audio cassettes
No-Code Technician (4 tapes) .........519.95

I General Class (4 tapes) ...........cccceee. $19.95
Amateur Extra Class (4 tapes) .........319.95

» THE CODE on audio cassettes
I Learning CW (0-7wpm 6 tapes) ......$29.95
| Speed Builder (5-16wpm 6 tapes) .. $29.95
I Speed Builder (10-28wpm 6 tapes). $29.95
« NEW STUDY MANUALS by “Gordo™
l No-Code Technician (Element 2) .. $11.95
General Class (Element 3) ............. 512,95
Extra Class (Element 4) ................. $14.95
« PC SOFTWARE with study manuals
No Code Technician (Element 2) ....534.95 I.
Tech/Tech+/Gen. (+ Code, Windows)$49.95 l
General Class (3+Code, Windows). $34.95 I
Extra Class (4 + Code, Windows).. $34.95
Ham Operator (Tech.-Extra + Code) $59.95 ||

Morse Software Only .........ccoceieeen. 312,95 I
» VIDEO VHS with study manual
I No-Code Tech Video Course............ $31.95
I Add $5.00 shipping 1st item, 50 each additional l
Priority Mail 2-3 day service available l
VISA, Mastercard, Discover, & AMEX Accepted

i W5YI Group
7 P.O. Box 565101 = Dallas TX 75356 |
l 1-800-669-9594 I

www.wSyl.org
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Photo B. V/UHF satellite antennas on the rooftops at KO4MA and KD9KC.

operate with other uplink/downlink
combinations, including multiple up-
links or multuple downlinks at times.
When this solar cycle wanes. perhaps
the controllers will return it to simulta-
neous 2-meter and 15-meter uplinks.
In that mode, CW was very popular.
RS-15 1s a difficult satellite to work,
requiring significant uplink power and
a very good receive system — thus is
lightly used.

Finally, the last class of EasySat
LEO, the SSB/CW birds FO-20 and
FO-29. These really are the ultimate
LEOs, but are really more like
“IntermediateSats™ than EasySats. Both
of these satellites also use 2 meters for
the uplink and 70cm for the downlink,
but full-duplex operation is generally
required due to the high Doppler shift
of the signals. These satellites have ex-
cellent audio characteristics and have
100-kHz-wide passbands — allowing
many simultaneous conversations for
10 to 15 minutes at a time. Roundtable
discussions with 3. 4. or 5 operators

are not uncommon. Radios such as
the FI-726/736/847. TS-790/2000. IC-
820H/821H/910H. and older pairs

WANTED |

Fun, easy to build projects
for publication in 73.

For more info, write to:

Joyce Sawtelle,

73 Amateur Radio Today,
70 Hancock Road
Peterborough NH 03458.
" |
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such as the IC-271/471 are typically
used along with beam antennas con-
trollable in both azimuth and eleva-
tion. Antennas for these satellites
range from simple ommidirectional

antennas like eggbeaters to the big
"OSCAR-class”™ setups.

When and where

Now that you have an understanding
(and lots of references for further in-
formation) of what satellites might be
easy to work and how to work them,
let’s move on to the other two critical
items: when and where to find them.
Fortunately, both of these questions
can be answered with the convenient
computer-based tracking tools avail-
able today. Modern personal comput-
ers handle with ease the calculations
necessary to predict and plot the orbits
of the amateur satellites. Software is
available for DOS, Windows, Mac,
CE, Linux, etc. I often use a Palm PDA
(personal digital assistant) when mo-
bile/portable to track the satellites.
Real-time tracking tools are even
available as Web-enabled screens over
the Internet.

Maybe “easy” has always been a
stretch, as it is a lot of new information
to the uninitiated. But, it can be
handled a httle at a time and soon be-
comes second nature. I encourage you
to read further. ask questions at a local
club meeting, or see if you can find a
satellite “Elmer” to help you learn and
to join in on the fun.

Sources

In Print:

____________.—_——-——___—'

The ARRL Handbook For Radio
Amateurs, The American Radio Relay
League

The Radio Amateur’s Satellite Hand-
book, M. Davidoff K2UBC (available
from both AMSAT & ARRL)

On the Web:

The first place to stop, AMSAT-NA:
[http://www.amsat.org/]

FAQ and introductory articles (be
sure to read Working The Easy Sats by
WA4YMZ): [http://www.amsat.org/
amsat/intro/faqs.html]

Software: [htip://www.amsat.org/
amsat/ftpsoft.html]

Elmers: [http://www.amsat.org/amsat/
fieldops/AAC.html]

Nets: [http://www.amsat.org/amsat/
activity.html]

The ISS APRS map of stations
(cool!): [http://www.ariss.net/}

Home-brew handheld antenna: [htip://
xelmex.gq.nu/|

Home-brew antennas: [http://mem-
bers.aol.com/kSoe]

Mobile operation: [http://members.
aol.com/dquagliana/beginner.html]

Portable operation: [http://www.gsl.
net/wb8erj/|

APRS Satellite Tracking and Re-
porting System: [http://web.usna.navy.
mil/~bruninga/astars.html]

Amateur radio on the ISS: [htp:/
www.rac.ca/ariss.htm|

RS-12/13 FAQ: [http://www.gsl.net/
acSdk/rs1213/rs1213.html]

AO-27: [http://www.amsat.org/
amsat/sats/n7hpr/ao27.html]

UO-14: [hup://www.ee.surrey.ac.uk/
CSER/UOS AT/missions/uosat3.html]

UO-11 News from G3CWV: |htip://
www.users.zetnet.co.uk/clivew/
index.htm]

UO-22: [http://www.amsat.org/amsat/
sats/n7hpr/uo22_kd2.html]

On-line satellite tracking: [htip://
liftoff.msfc.nasa.gov/RealTime/
JTrack/]

On-line satellite tracking: [http://
www.heavens-above.com/]

On the Air:

The AMSAT HF Net: Sunday 1900
UTC, 14.282 MHz.

The Houston AMSAT Net: Tuesday
2000 local ume (0200 UTC Wed.),
145.190 MHz (PL 123.0); also broad-
cast live via the Intermet at [www.
amsatnet.com]. 73|



Bob Bruninga WB4APR

US Naval Academy Satellite Lab
590 Holloway Rd.

Annapolis MD 21402

The PCSat APRS Satellite

More fun on the horizon ...

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

he downlink from PCSat will

be fed into the Internet for live

worldwide distribution of data.
A unique feature of PCSat 1s 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 channels and 10
command I/O bits. The 9612+ TNC
adds a second comm port to the TNC,
offering one port at 1200 and the other
at 9600 baud. We modified it for a total
of 8 configurable command or I/O bits,
four ON/OFF command bits, and one
input bit. Because of the added 9600
baud comm port, the KPC-9612+ TNC
was designed into the final PCSat de-
sign. PCSat 1s just one of a possible
constellation of student-built satellites
supporting the ASTARS Mission all
based on using AX.25 TNCs in orbit.

......
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The ASTARS Mission

The ASTARS Mission 1s a generic
mission (supported by any TNC in or-
bit) to provide real-time message, po-
sition, and status relay via satellite 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-
sponder (TNC). The users of such a re-
lay system can be boats at sea, remote
environmental sensors, cross-country
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Photo A. The KPC-3+ TNC that can serve as the basis for a satel-
lite design. For PCSat we used the dual port KPC-9612+ to gain
an additional receive channel.
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Photo B. Personal Communications Satellite (PCSat) with antennas.
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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 permanent
ground stations, These APRS satellites
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 of PCSat/
ASTARS has been demonstrated a num-
ber of times in space via MIR school
tests, the shuttle SAREX., the SPRE
mission, AO-16, UO-22. and more re-
cently SUNSAT and ISS. Full details
of the PCSat mission can be found at
[http://web.usna.navy.mil/~bruninga/
pcsat.html]| and [http://web.usna.navy.
mil/~bruninga/astars.html].

Although the Naval Academy has
been in dialog with a number of other
satellite owners and designers over the
last 7 years to accommodate these con-
cepts into their designs as well
(SAREX, SPRE, MIR, ASUsat, UO-
22, and SUNSAT), PCSat will be the
first satellite designed with APRS Ul
digipeating as the primary mission,
with these objectives:

(1) Handheld/mobile live digital track-
ing and communications in footprint.

(2) Worldwide handheld and mo-
bile position and status reporting
(via Internet).
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(3) Handheld and mobile message
uplink to satellite (then to Internet).

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

(5) Nationwide bulletin delivery.

(6) Low-power GPS tracking of
buoys, telemetry devices, wildlife, etc.

(7) Other Ul digipeating applications.

(8) Worldwide one-line E-mailing.

(9) School demonstrations and satel-
lite lab activities.

All of these mission objectives can
be met with just a simple hardware
TNC on orbit acting as a UI digipeater.
Also, with the sophistication and
added 1/O of recent TNCs designed for
APRS, the TNC itself can be the com-
mand and control system. Thus no addi-
tional on-orbit CPUs are required. Nol
only is the satellite hardware simple, but
it can be reproduced by other satellite
builders to help form a constellation of
these relay satellites, all operating on the
same [requency to give mobile users ex-
tended access beyond what is possible
with one satellite alone. This concept of
a Builders® Channel for similar-mission
spacecraft was presented at last year’s
AMSAT Symposium.’

Background to the mobile satellite
need

Modern technology is on the move.
Satellite wireless is the leading edge of
technology. In the amateur satellite pro-
gram, it should be a major driver for fu-
ture amateur satellite missions. In just
the last year, there have been many hints

hard WAHFZ's mobile APRS satellite capabil-
ity (including HF ), With an APRS satellite, he can send and receive
brief text messages anywhere on the planet a few times a day.

at the future of amateur mobile and
handheld satellite communications:

(1) Growing popularity of UI
digipeating via MIR through 1999,

(2) Continuing high popularity of
AQO-27 for handheld FM voice com-
munications.

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

(4) Experimental Ul digipeating via
the UO-22 satellite.

(5) FM voice repeating via SUNSAT
SO-35 throughout 1999.

(6) Recent activation of SUNSAT
SO-35 for UI and APRS.

(7) Recent introduction of new TNC/
radios (Kenwood 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 serendipitously demonstrated at
the Dayton Hamvention during a park-
ing lot demo of the SUNSAT downlink.
Due to a scheduling error, there was no
success at the expected time, so the HT
was placed n a pants pocket and forgot-
ten. But minutes later, the telltale beep-
ing of the TH-D7 alerted me to an
incoming APRS message: on inspection,
it twurned out to be a bulletin from
SUNSAT. Thus, amateur satellite mes-
sage delivery to an unattended obscured
handheld transceiver was demonstrated.

ASTARS

To distinguish this APRS satellite com-
munications system from its terrestrial




counterpart, the space segment is
called ASTARS for APRS Satellite
Tracking and Reporting System.
This has evolved through a number
of existing and previous satellite
communications experiments. First
was 1200-baud PSK ASTARS, which
was called TRAKNET" at the 1998
and '99 AMSAT conferences using
AO16, LO-19, and 10-26. It is a very
viable capability for stations with PSK
TNCs or using more recent soundcard
modem uplink capability.” But it never
became popular due to the rarity of
PSK modems among most amateur
satellite operators.

Satellite packet experiments using
1200-baud AFSK ASTARS, however,
which any TNC can do, were demon-
strated many times during experiments
with the space station MIR® packet sys-
tem and SAREX.® These experiments
culminated in the June 1999 weeklong
experiment via MIR that used the new
Kenwood TH-D7 handheld with built-
in 1200 and 9600 baud TNCs to dem-

onstrate two-way self-contained APRS |

communications via MIR at 1200
baud. During this test,® over 55 sta-
tions conducted 2-way HT message
communications.

Recently, experiments have been
conducted with 9600-baud ASTARS
using UO-22 and SUNSAT and the
new Kenwood 1200/9600-baud APRS
data mobile radio, the TM-D700A."
This dual-band data radio with built-in
TNCs and front panel APRS displays
made 1t possible to send and receive
the very short APRS-style communi-
cations via any 9600-baud PACSAT
that is digipeat-enabled (UO-22). Thus,
the TM-D700 radio is an off-the-shelf
satel