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The SR2000 is an ultra-fast spectrum
display monitor with a high quality
triple-conversion receiver

AOR puts the power of FFT (Fast Fourier Transform) algorithms to work in
tandem with a powerful receiver covering 25 MHz ~ 3 GHz continuous.
The result is a compact color spectrum display monitor that’s ultra-
sensitive, incredibly fast, yet easy to use. The SR2000 is perfect for base,
mobile or field use and can also be used in combination with a personal
computer. It's another example of why so many Federal and State law

enforcement, military units, surveillance agencies, government users,
hospitals, RF labs, News Media and monitoring professionals rely on
AOR, the Serious Choice in Advanced Technology Receivers.

® AOR U.S.A., Inc.
20655 S. Western Ave., Suite 112, Torrance, CA 90501, USA
Tel: 310-787-8615 Fax: 310-787-8619
info@aorusa.com http://www.aorusa.com

Authority on Radio
Communications

High Speed FFT Search
- Scans 10 MHz in as

little as 0.2 seconds!
Instantly detects,
captures and
displays transmitted
signals.

FFT (Fast Fourier Transform)
high speed display

Displays up to 10MHz
of spectrum bandwidth

5 inch TFT color LCD
display

Waterfall (time) display
function

High speed FFT search
quickly captures new
signal transmissions

Versatile color display
uses state of the art
digital signal processing

Average or peak value
readings

Frequency coverage:
25MHz ~ 3GHz (no gaps)

Ultra-stable, high-
sensitivity triple-
conversion receiver

AM/NFM/WFM/SFM
receive modes

1000 memory settings
(100ch x 10 memory
banks)

Easy menu-driven
operation

PC control through serial
port (or optional USB |
interface)

SR2000

Standard Accessories:
AC adapter, control cables

Specifications are subject to change
without notice or obligation. Product
intended for use by govetnment or
authorized users in the USA,
documentation required.




HF receivers are a fine art.

Now we have created another masterpiece.
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The brand new WINRADIO G313e is an external version of the highly acclaimed G313i software-
defined HF receiver. The same remarkable performance in an easy-to-install USB-controlled
package. The same exciting features, not available in any other conventional receiver today, all at a
truly affordable price.

® OQutstanding sensitivity throughout the entire frequency range 9 kHz to 30 MHz
(extendable to 180 MHz)

e Razor-sharp selectivity with continuously adjustable filtering from 1 Hz to 15 kHz
e Superb dynamic range to ensure excellent strong signal handling

® Graphically adjustable notch filter, noise blanker and passband tuning

e Several inbuilt spectrum analyzers at both IF and audio levels

e A complete laboratory of inbuilt test tools for SINAD, THD, modulation depth, frequency deviation
and other measurements

® Highly accurate tuning with 0.5 ppm frequency stability

e Audio and IF recording and playback WEN RA Dio

And much more! www.winradic.com

Check out this remarkable receiver at www.winradio.com/g3
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Every Island Tells a Story 14

By Ken Reitz

Remot= islands have a ways been a favorite target for amateur
radio oparators, kit the sheer number of these encities arnd the
Zountries that clain then~ is dizzying. The Islands On The Air (I0TA)
society crganized the chaos and turned is and DXingirto a fine art
which ary rad o hobbyist can enjoy.

From Antarcdica to th2 tiniest tip of a volcano pokirg out of the
ocean, we'll take you island hopping via radio to some =f the most
popular _dands Or The Ai-.

The Digital Ham Revoletion
By Larry Van Horn

17

No one wha boves radio is unaware of the digital revzlution that
nas beer taking olace in ccmmunications and even in traadcasting.
-am rad c operetors — always on the cutting edge of rew technol-
0gy — have had their impact in this field as well. Personel compiters
nave made digitel communications accessiole to any ham, but some

Reviews:

Why would »om buy a ham radio
Just for its reseiver? Well, why net? Our
review of ke recerzer side o7 Icom’s
1C-746PRQO prove= you can gel gen-
erus feztures an= sxcellent quality at
a orice comaetitive w.th conmunica-
tiors-grade receivzs. (See page 70.)

Bob Grove syys, “Next to 3 good
receiver, & spectie mo analyzer is the
moOst vala: ble piece of test equ pment
thiata ser.ous morite - o the radiy spec-
trum can o 1. Fal_ swing a discussion
of the difference =ztween saectrum
amalyzers and osc lboscopes, Beb puts
the r.cw AVCOM PSA-37XP spzctrum
amalyzer tc the test ¢page 69).

Todes have p~oven more popular than others.

As we trace the evolazion of digital technology in radio, we'l
ook at the vericus modes, what you need to get on the digizal
Jandwaccn, aic some website links for further exploration.

Because he knows from expernence
how much har¢ work anc sacrifice goes
into creazing softwace p=grams, Jahn
Catalano hesitated befere pitching hun-
dreds of dld disks irto 1 trash. Were
any of these old DOS pregrams st vi-
able in today's Windows e1vironment?
Turn to page 72 to sez whather any pro-
grams su-vived their brief reprieve!

Poles apart from BCS programs
in sophistication is PC Frequency
Manager from IfS. wmch includes
cverythirg from databascs to propaga-
tion pred ction to receive- control The
first of two parts appzars on page 31.
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RE_INVENTING
Through_Innovation

5350

AM/FM Shortwave radio

: T High-performance field radio - $100*
lG"" -’u * Aeronautical design with rugged body
e » e o ¢ Excellent AM, FM, & Shortwave reception
¢ Line-level input, separate bass, treble
¢ External antenna input
* Wide/narrow bandwidth filter controls
e Alarm and sleep timer functions

Dimensions: 10.8”L x 8”H x 3.5"W Weight: 3Ibs.
20z. Power Source: 4 D batteries (not included) or
AC adaptor (included)

YB550PE

AM/FM Shortwave radio - $100+

Digital marvel

* Shortwave range of 1711 - 29,995 Khz

¢ Autoscan, direct keypad, and scroll wheel tuning
® 200 customizable station presets

¢ Alarm and sleep timer functions

¢ AC adaptor and supplementary antenna inputs

Dimensions: 3.5"L x 5.8”H x 1.4"W Weight: 110z.
Power Source: 3 AA batteries (included)

G2000A

AM/FM Shortwave radio by F.A. Porsche

Timeless Porsche style - $80*

¢ Autoscan and direct keypad tuning

® 20 programmable station presets

¢ Dual alarm and sleep timer functions

* Snap-on protective leather case that converts to stand

Dimensions: 5.5”L x 3.6”H x 1.6"W Weight: 140z.
Power Source: 3 AA batteries (not included) or AC adaptor
(not included)

*Prices do not include Shipping/Handling and applicable
taxes. To order please call us toll free at 1-800-793-6542

© Copyright 2005 crén Corporation. All Rights Reserved.




FR250

AM/FM radio with NOAA, TV-VHF, AM/FM Shortwave Radio & Cell Phone
flashlight, and zell phone charger - $50* Charger - $50*

AB-in-one self-powered weather alert radio Self -powered radio and flashlight
“Weather Alert” plus all 7 NOAA weather channels Receives 7 international bands
TV-VHF channels 2-13 Hand-Crank Power Generator
Hand-Crank Power Generator Built-in Cell Phone Charger

Built-in Cell Phome Charger Built-in flashlight and emergency siren
Built-in flashlighz and emergency siren Inputs for AC adaptor and earphones
Inputs for AC adaptor and earphones Rugged splash-proof ABS body

D mensions: 6.7”L x 6.5"H x 2.5"W Weight: 1lbs. 50z. Dimensions: 6.7”L x 6.5"H x 2.5"W Weight: 1lbs. 50z.
Power Source: Hand-Crank Power Generator with Power Source: Hand-Crank Power Generator with
rechargeable battery pack, 3 AA batteries (not included) rechargeable battery pack, 3 AA batteries (not included)
o1 AC adaptor (not includedi or AC adaptor (not included)

Emergency crank radio
¢ Hand-Crank Power Generator
¢ Built-in flashlight
7 International Shortwave bands
for camping, hiking, and everyday use

6 colors: Metallic Red, Metallic Blue, Metallic Pearl,
Metallic Bronze, Yellow, and Sand.

FR100

AM/FM radio and flashlight with blackout

a
alert - $30*
Plug-in radio with blackout alert
o Just unplug it for bright light and an AM/FM radio

e Plugs into the wall for continuous charging ]

o llluminates automatically during a power failure

¢ Rechargeable Ni-MH battery (included) lasts up to
16 hours for LED light or up to 8 hours of radio use

= ®

clcree

*Prices do not inc ude Shipping/Handling and applicable www.etoncorp.com
taxes. To order please call us toll free at 1-800-793-6542 Palo Alto, California '

¥
P ‘F
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Mystery Antenna

*...the picture of the large helical antenna on
the *Letters™ page of October 2004 MT submit-
ted by Jesse Wadsworth, WAG6CQE, is believed
to be the work of the Late Oliver Swan. This
particular antenna was used for long-distance re-
ception of TV signals for local cable systems.

“Oliver Swan owned an antenna company
(¢. 1970) located in Stockton, CA. and manu-
factured antennas for television and amateur
use. This could very well be one of Mr. Swan's
creations.™

Roger Pience NIXP, Muine

Roger is the only reader to come up with
a specific idca of this antenna photographed in
1968 west of Roswell, NM. If anyone has any-
thing more definitive, he'd welcome additional
information. Meanwhile, we thank Roger for
coming up with a reasonable answer to a mystery
antenna that had most of our readers stumped.

Two Views on DRM

“I became an SWL at the age of 14 ... | am
now the ripe old age of 56 and would like to
comment on Digital Radio Mondiale.

1 have bought the DRM software to listen
to this new form of broadcasting on shortwave.
So far every DRM broadcast has been well away
from the others broadcasting DRM. I would like
to see two broadcasting side by side within the
10 MHz scale to see how much interference
they give each other. I would like to sce two
broadcasting on the same freq. and let’s see what
happens. I think it is time to have a ground swell
of SWL start sending letters to the FCC and all
the governments involved with the broadcasting
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of DRM. I think it is time to tell them what we
think and that this is not going te work but only
to kill the hobby.

“With DRM we will no longer be able to
listen to weak stations. DRM drops out when the
signal is weak or it bounces. so what good is it?
DRM signal is dropped more than it is {audible].
Gone will be the days of listening to faint signals.
All that will be Icft will be the sound of coffee
grinders, drowning out everything around them.
I have listened to signals from Bonaire, Neth.
Antilles. Canada’s worthless splatter Sackville
(there should be a law ...), Kuwait, Luxem-
bourg... As you can tell by now I do not believe
that DRM is the savior of shortwave.

“Sorry. I believe just the opposite. DRM
will be the end of shortwave as it is now. All
you're going to have is sporadic signals, and
coffee grinder noise and interference on a scale
as never before. 1 say, put DRM in its own band
or sct frequency and keep it there. And if they
can live up to what they promise, then we can
think about lctting them move to other frequen-
cics. Let's face the facts: the only ones benefit-
ing are the salesmen and companies selling the
DRM cquipment to broadcast this crap. Let's
also face the fact that a lot of the struggling and
small watt stations low on money to change over
to DRM will just give up and stop broadcasting.
Has anyone stopped to think what does that do
for shortwave? That means everyone loses.™

Oscar Crary, Holmen, Wisconsin

“Thanks for a great publication! Several
months ago you ran a scries of articles on DRM

and recally got me interested in this new technol-
ogy. | have been listening to DRM from the
Canadian station in Sackville for several months
now. Tonight I received the station from Wert-
achtal, Germany, on 3995 kHz. As you can sce
from the screen photo of the sofiware program,
I have all *Green Lights® and am receiving the
audio and data perfectly. The recciver is a Ten-
Tec RX-320D and the antenna is a GAP Verti-
cal Titan DX. | am sure a lot of amateur radio
operators have been wondering what the “noise”
was on 3995!
1 [also] enjoyed Glenn Hauser's article on
DRM in your February issuc.”
Glenn Furr N4AK, Travelers Rest, SC

Unauthorized Utilities in Ham

Bands

*I would like to thank [Hugh Steman] for
the August 2004 Utility World column about
some of the intruders which are known to in-
vade the exclusively-allocated Amateur Radio
bands.

“Your article was well-researched and very
balanced, and provided an excellent overview of
the intruder problems facing Amateurs in many
parts of the world today.

“Itis a fact that many Amatcurs are unaware
of the sources of interference which they expe-
rience while DXing or ragchewing with their
friends. Thank you for bringing this problem to
the attention of your many rcaders.

“I have already alerted my colleagues in
IARU (International Amatcur Radio Union) to
your article and I will make bricf mention of the
article in my next issuc of the IARU Region 2
Monitoring System Newsletter so that others
will learn of it also.”

Martin H. Potter VE30OAT

Kaito WRx911
“Please pass on my thanks to Eric Bryan
for his review (October 2004). After reading
it I was prompted to buy one. I found onc at
http://surpluscomputers.com, a Yahoo Store,
for $15.99 plus $7.00 shipping. It arrived in a
little over a week and is working as advertised.
1 am not surc it’s worth $30.00 but it is certainly
worth $15.99, which means the Chinese are
probably selling it to the American retailers for
less than $10.00."
- Martin Gallas, Jucksonville, IL

We welcame yaur ideas, apinions, cor-
rectians, and additians in this column.
Please mail ta Letters to the Editor,
7540 Highway 64 West, Brasstawn, NC
28902, or email editor@monitoringtimes.
com. Letters may be edited for length
and clarity.

Happy monitoring!

SR J



Liniden scanners AOR

Bearcat® 785DGV APCO P-25 Digital Ready
with free deluxe scanner headset

CEl on-line or phone special price $339.95
1,000 Channels * 27 bands - CTCSS/DCS - S Meter
Size: 6'¥'% Wide x 6°'* Deep x 2**" High

New Product Scheduled tor initial release January 10, 2003. Order now.
Frequency Coverage: 25.0000-512.0000 MHz., 806.000-823.987 5MH2z

149.0125-868.9875 MHz., 894.0125-956.000. 1240.000-1300.000 MHz
When you buy yaur Bearcat 785D state-of-the art Digital Ca-
pable Trunktracker Il package deal from Communications Elec-
tronics, you get mere. The GV means "Great Value”™ With your
BC785D scanner purchase, you also get a free deluxe scanner
headphone designed for home or race track use. The Bearcat
785D has 1,000 channels and the widest frequency coverage of
any Bearcat scanner ever. When you order the optional BCi25D,
APCO Project 25 Digital Card for $299.95, when installed, you
can monitor Public Safety Organizations who currently use con
ventional, trunked 3,600 baud and mixed mode APCO Project
25 systems. APCO project 25 is a modulation process where
voice communications are converted into digital communications
similar to digital mobile phones. You can also monitor Motorola
EDACS, EDACS SCAT. and EF Johnson systems. Many more
features such as S.A.M_E. weather alert, full-frequency display
and backlit controls, built-in CTCSS/DCS to assign analog and
digital subaudible tone codes to a specific frequency In memory,
PC Control with R$232 port, Beep Alerl, Record function, VFO
control, menu-driven design, total channel control and much
more. Our CE| package deal includes telescopic antenna, AC
adapter, cigarette lighter cord, DC cord, mobile mounting bracket
with screws, owner's manual, trunking frequency guide and one-
year limited Uniden factory warranty. For maximum scanning
enjoyment, operate your scanner from your computer running
Windows. Order Scancat Gold for Windows, part number SGFW
for $99.95 and magnetic mount antenna part number
ANTMMBNC for $29.95. Not compatible with 9,600 baud APCO
digital control channel with digital voice, AGEIS, ASTRO or ESAS
systems. For fastes® delivery, order on-line at www.usascan.com.

Bearcat® 895XLT Trunk Tracker
Manufacturer 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 analog
communications 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 features
include Auto Store - Automatically stores all active freguencies
within the specified bank(s). Auto Recording - Lets you record
channel activity from the scanner onto a tape recorder. CTCSS
Tone Board (Continuous Tone Control Squelch System) allows
the squelch to be broken during scanning only when a correct
CTCSS tone is recelved. For maximum scanning pleasure, or-
der the following optional accessories: PS001 Cigarette lighter
power cord for temporary operation from your vehicle's ciga
rette lighter $14.95 PS002 DC power cord - enables permanent
operation from your vehicle fuse box $14.95; MB001 Mobile
mounting bracket $14.95: EX711 External speaker with mount-
ing bracket & 10 feet of cable with plug attached $19.95. CAT895
Computer serial cable $29.95. The BC895XLT comes with AC
adapter, telescopic antenna, owner's manual and one year lim-
ited Uniden warranty. Not compatible with AGEIS, ASTRO
EDACS. ESAS or LTR svstems

Bearcat® 245XLT Trunk Tracker Il
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. Now, follow UHF High Band, UHF 800/900
MHz trunked public safety and public service systems just as if
conventional two-way communications were used. Our scanner
offers many new benefits such as Multi-Track - Track more than
one trunking system at a time and scan conventional and trunked
systems at the same time. 300 Channels - Program one fre-

guency 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 freguencies to 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 frequencles 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, fire/emergency., railroad. aircraft
marine, and weather frequencies. Unigue Data Skip - Al-
lows your scanner to skip unwanted data transmissions
and reduces unwanted birdies. Memory Backup - If the bat-
tery completely discharges or if power is disconnected, the
frequencies programmed In your scanner are
retained In memory. Manual Channel Ac-
cess - Go directly to any channel. LCD
Back Light - An LCD light remains on for
15 seconds when the back light key is
pressed. Autolight - Automatically turns
the backlight on when your scanner stops
on a transmission. Battery Save - In
manual mode, the BC245XLT automati-
cally reduces its power reguirements to
extend the battery’s charge. Attenuator
Reduces the signal strength to help pre-
vent signal overload. The BC245XLT also
works as a conventional scanner. Now it's
easy to continuously monitor many radio
conversations even though the message
is switching frequencies. The BC245XLT
comes with AC adapter, one rechargeable
long life ni-cad battery pack, belt clip, flex
ible 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. For maximum scanning
satisfaction, control your Bearcat 245XLT from your computer
running Windows. Order Scancat Gold for Windows, part num-
ber SGFW for $99.95 or the surveillance enhanced version
with audio recording part number SGFWSE for $159.95

More Radio Products |

Save even more on radio scanners when purchased directly from
CEI.Your CEl price after instant rebate is listed below
Bearcat 895XLT 300 ch. Trunktracker | base/mobile scanner.$179.95

Bearcat 785D 1,000 channel Trunktracker |1l base/mobile $339.95
Bearcat BCi25D APCO Project 25 digital software card $299.95
Bearcat 278CLT 100 ch. AM/FM/SAME WX alert scanner. $139.95
Bearcat 250D 1,000 ch. Trunktracker Ill handhetd scanner....$339.95
Bearcat 245XLT 300 ch. Trunktracker Il handheld scanner... $189.95
Bearcat 248CLT 50 ch. base AM/FM/weather alert scanner......$84.95
Bearcat Sportcat 200 alpha handheld sports scanner. $159.95
Bearcat Sportcat 1808 handheld sports scanner. $139.95
Bearcat B0XLT 50 channel handhetd scanner. $99.95
Bearcat 60XLT 30 channel handheid scanner. $74.95
Bearcat BCT7 information mobile scanner. $139.95
AOR AR16BQ Wide Band scanner with qulck charger. $199.95
Sangean ATS909 306 memory shortwave receiver. $209.95
Sangean ATSB18 45 memory shortwave receiver. $139.95
Uniden WX500 Weather Alert with S A.M.E. feature. $39.95

AOR®” AR8200 Mark IIB Radio Scanner

AORB200 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 ¢ 395 MH2 894.0125-2.040.0

. , BerT -
The AOR AR8200 Mark 1B is the ideal handheld radio scanner
for communications professionals. It features all mode receive
WFM, NFM, SFM (Super Narrow FM), WAM, AM, NAM
{wide, standard, narrow AM}, USB, LSB & CW. Su-
per narrow FM plus Wide and Narrow AM In addi-
tion 1o the standard modes. The AR8200 also has a
versatile multifunctional band scope with save trace
facility, twin frequency readout with bar signal meter
L=l battery save feature with battery low legend, sepa-
rate controls for volume and squelch, arrow four
way side rocker with separate main tuning dial, user
selectable keypad beep/illumination and LCD con-
trast, write protect and keypad lock, programmable
scan and search including LINK, FREE, DELAY,
AUDIO, LEVEL, MODE, computer socket fitted for
control, clone and record, Flash-ROM no baltery
required memory, true carrier reinsertion in SSB
modes, RF preselection of mid VHF bands, Detachable MW bar
aerial. Turing steps are programmable In multiples of 50 Hz in
all modes 8.33 KHz airband step correctly supported, Step-ad-
just, frequency offset, AFC, Nolse limited & attenuator. Wide and
Narrow AM in addition to the standard modes. For maximum
scanning pleasure, you can add one of the following optional
slot cards 1o this scanner: CT8200 CTCSS squelch & search
cecoder $89.95, EM8200 External 4,000 channel backup
memory, 160 search banks. $69.95; RU8200 about 20 seconds
hip based recording and playback $69.95; TE8200 256 step tone
eliminator 359.95. In addition, two teads are availabte for use with the
option socxet. CC8200A personal computer controt lead $109.95
CR8200 tase recording lead $59.95. Includes 4 1,000 mAh AA ni-cad
batteries, charger. cigarette lighter adapter, whip aeriat, MW bar an.
tenna, belt hook, strap and one year limited AOR warranty. For fastest
elivery, enter your order on-line at hitp://www.usascan.com

[ Buy with Confidence )

Order on-line and get big savings

For over 33 years, millions of communications specialists
and enthusiasts worldwide have trusted Communications
Electronices 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
Electronles Inc., P.O. Box 1045, Ann Arbor, Michigan 48106
USA. Add $20.00 per radio receiver for UPS ground shipping
handling and insurance to the continental USA. Add $15.00
shipping Yor all accessories and publications. For Canada,
Puerto Rico, Hawali, 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 bllling to
qualified accounts. All sales are subject to availability,
acceptance, verification and authentication. Prices, terms and
specifications are subject to change without notice. We
welcome your Discover, Visa, American Express, MasterCard
IMPAC and Eurocard. Call anytime 1-800-USA-SCAN or 800-
872-7226 1o order toli-free. Call +1-734-996-8888 if outside
Canada or the USA. FAX anytime, dial +1-734-663-8888
Dealer and international inquiries invited. Order your radio
products from CEl 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

™
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Shuttle vs Soyuz

Although there have been only two astro-
nauts manning the International Space Station
since the US space shuttle has been grounded,
they have occasionally found time to talk to school
students around the world via the onboard amateur
radio station. One recent contact was between
the ISS and students from St John’s School in
Houston, Texas. One student asked Expedition
10 Commander Leroy Chiao, KESBRW, about the
differences between traveling into space aboard
the Russian Soyuz vehicle and the US space
shuttle.

Chiao cxplained, “The Russian rocket,
because it doesn’t use solid-rocket boosters, is
actually much smoother. It's liquid engines the
whole time and just feels a little bit different ...
Also, because it’s a missile ... the actual trajectory
is a little bit different that than of the shuttle, so we
actually pull a few more Gs.” Even so, both take
the same amount of time to get into space — about
cight and a half minutes, Chiao said. For more
information on amateur radio contacts with the
space station, go to http://www.arrl.org/ariss

Martin to Lead FCC

The White House has picked Kevin J. Martin
to succeed the agency’s outgoing chairman, Mi-
chael K. Powell. Martin does not require Senate
confirmation because he already is a commis-
sion member. Indications are that Martin will
continuc the FCC’s more stringent enforcement
of indecency regulations and may be more open
to concerns about interference from broadband
over power lines (BPL).

One Republican scat is open on the five-
member commission, but the third Republican
commissioncr, Kathleen Q. Abernathy, may also
choose to step down later this year. Democratic
commissioner Jonathan S. Adelstein was recently
reappointed to a five-year term; Democrat Mi-
chacl J. Copps’ term expires in June but may be
renominated.

Software Radios Reined In

The Federal Communications Commission
issued an order to prevent software-defined radios
from being modified by users to affect the RF
operating program and keep the technology in line
with FCC rules, specifically frequency restrictions
in the United States.

The FCC is afraid that possible software
modifications to a programmable radio could
make it too casy to violate the spectrum restric-
tions and cause interference.

Active efforts are currently underway both
in industry forums and standards bodies to adopt
internationally accepted standards for software
defined and cognitive radios.
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Software Radios Hit Shag

In January, the Defense Department told
Bocing, the Joint Tactical Radio System’s prime
contractor, to put a hold on development of the
software radio system in favor of refining work
alrcady done in preparation for an 18-day test in
April of “Cluster 1™ - three five-channel ground/
vehicular JTRS radios, one seven-channel tacti-
cal air control party radio, and the JTRS software
communications architecture and information
assurance features. Analysis and evaluation of
the test results in August will help determine the
ultimate fate of the JTRS program.

The JTRS project is behind schedule and
over budget, while troops in the ficld necd more
immediate delivery. DOD officials had planned
to replace 750,000 tactical radios with 180,000
software-defined radios, which could operate in
battleficld environments and across a wide swath
of the radio frequency spectrum.

“Evolving security requirecments, known
design changes and extended formal testing have
added cost and schedule to the program,” Army
officials said in a statement.

This marks a sharp reversal of fortune for
JTRS, which was hailed by Pentagon officials in
2002 as a “‘transformational” program that would
underpin an interconnected “network-centric”
military force.

AMATEUR RADIO

Military Appreciation Day

Last year on Memorial Day, Emery Mc-
Clendon KB9IBW and several other local
hams in Fort Wayne, Indiana, set up operations
outside Memorial Stadium during a Fort Wayne
Wizards bascball game to cnable people to talk
with US soldicrs at military bases in the US and
overscas. Amateur Radio Military Appreciation
Day (ARMAD) was initiated last year by Emery
McClendon, a former aircraft refucler. It is held
on Memorial Day weckend in conjunction with
National Military Appreciation Month.

McClendon organized ARMAD “to en-
courage amateurs worldwide to use our hobby
to express thanks as a public service for those
that scrve in the military, including active duty,
veterans and retirees.”

At this year’s event on May 28, activity is
expected to increase exponentially, following
cxposure on the “*America Supports You™ website.
“Last ycar, we had more than 25 different groups
in the U.S. and about 15 foreign countries par-
ticipating in ARMAD,” McClendon noted. “We
cxpect participation to triple for the 2005 cvent.”
For current information on how to participate,
go to the cvent site at http://www.freewebs.
com/kh9ibw/

Islands on the Air

In the list of rare, remote DX islands, such as
those mentioned in this month's feature article, are
the Navassa and Desecho Islands. Representative
Nick Rahall (D-W.Va.) has introduced Bill H.R.
298 into the 109th Congress, with co-sponsorship

by Representative Richard Pombo (R-Calif’). This
bill requires the U.S. Fish and Wildlife Service to
allow public access to the islands, which would
open the door to Amatcur Radio expeditions. The
KP1/5 Project Team in conjunction with the Lone
Star DX Association asks your help to ensure pas-
sagc of this Bill in the House of Representatives by
contacting your representative to encourage him
or her to support H.R. 298. For more information
visit http://www.KP1-5.com

Hamvention Awards

Dayton Hamvention’s 2005 Amateur of the
Year is Alan S. Kaul, W6RCL, of La Canada,
California. Hamvention is recognizing Kaul for
his ongoing dedication to educating radio ama-
teurs about the many facets of ham radio and to
publicizing Amateur Radio through the media.
Kaul is a West Coast Producer for NBC Nightly
News,

This year’s Dayton Hamvention Techni-
cal Excellence Award winner is Jerry Sevick,
W2FMLI, of Basking Ridge, New Jersey. Sevick is
well-known in ham radio technical circles for his
many publications on such topics as baluns and
ununs and vertical antennas and he also scrves as
an ARRL technical advisor.

The recipient of the Dayton Hamvention
Special Achievement Award is D. Bharathi Prasad,
VU2RBI, whose work in organizing the DXpe-
dition to the Andaman and Nicobar Islands and
subscquent emergency communication efforts in
responsc to the December tsunami have alrcady
been lauded in MT.

OTHER NEWS

ANARC to Be Disbanded

At the Winter SWL fest in Kulpsville, PA,
March 12, members of the Association of North
American Radio Clubs (ANARC) board and club
representatives met and, in a unanimous vote,
felt that the time had come for the dissolution
of ANARC. The report sent to member clubs by
Dr. Harold Cones expressed the consensus that
ANARC s only useful function is to operate a club
promotional web site. Since not all clubs were
present, a grace period was allowed for votes from
clubs not represented before the decision becomes
final.

Recognizing that the web site is a valuable
tool for North American radio clubs, the intent is
to continuc its operation with funding from the
North American Short Wave Association (NAS-
WA) and the Winter Fest. All radio clubs, not just
former ANARC members, will be encouraged to
establish a listing on the web site at no charge.

ANARCs annual Don Jensen Distinguished
Service Award (given this year to Rich D’ Angcelo),
will continue under the new name of The North
American Radio Clubs Distinguished Service
Award, and will be open to outstanding hobbyists
from all wavelengths.

Radio Rumors
A number of shortwave radios have recently
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BBC World Service Cuts

According to the BBC web site, start-
ing March 27, there will be adjustments to the
BBC World Service shortwave schedules “to
reflect global changes in audiences’ use of short
wave.”

The number of hours broadcast on shortwave
in English and Spanish to Central and South
America and the Caribbean will be reduced to two
daily blocks in the carly morning and evening.
The shortwave service to Brazil in Portuguesc
will cease altogether.

Shortwave in English to Europe will be
reduced to two daily blocks in the carly morning
and evening. There will be no Arabic Service
overnight broadcasts to the Middle East from
2300 GMT to 0200 GMT.

No changes were reported to broadcasts to
Africa. Asia, or Afghanistan.

“Communications " is compiled by editor

Rachel Baughn KE4OPD, from news clip-

TJ Skip Arey zigns a copy of his “Radio Monitoring” book for Kevin Carey at Winterfest 2005. 1’,; ngv (24 ";’_ded by .tftl" $ eat/t'/‘; . Thanks to

Both are cclumnists for Monitoring Times and gave presentations at the *Fest. 142':._:';) Z’Ia;zﬁgle-;llr:j " I(e'lfl‘ar(: II(z)ImC’fZ:; Z:

gone out of production, These include the [com  USA, but can still be purchased from the UK. The Norman Hill, Jonathan Kammen, Allen

IC-R75, PCR-1000, blocked versions of the IC-  only dedicated shortwave desktop receiver now Lutins, Sterling Marcher, Ken Reitz, Doug

8500 and IC-R10, and the Drake R8B. Many ofthe  left in the marketplace is the JRC NRD-545. Rohertson, Doug Smith, Robert Thomas

models are still available through distributors. The The new. intriguing Grundig E1XM radio 11, Larry Van Horn, Peter Vieth, Ed Yeary,
AOR 7030PLUS is no longer available fromAOR  was expected to be available by presstime. George Zeller

EQUIPMENT BARGAINS GALORE IN BOB'S BARGAIN BIN!

Grove trade-ins are o win-win program! You receive an excellent allowance for your used receiver or scanner, and
when you buy a frade-in from Grove, you're assured of a fully-tested and warrantied radic ot o bargain-
basement price!

Why go through the hassle and delay of trying to sell your radio and buy another all on your own when you can
depend on Grove's legendary customer service? We've bought and sold thousands of radios, making us the
country's number one choice for trade-ins! With such activity, our inventory changes daily, so stop by our web
site right now ot www.grove-ent.com/hmpgbbb.html, and visit us often!

BOD\SEBArE Al

Visit our
website

TODAY?

GRGVE

7540 Highway 64 West
Brasstown, N.C. 28902

. 8155 US & Can
hom 800-438-8
- 4""1‘ §28.837-9200

Fox 828-837-2216

-mail: ord -ent.
THE way to stretch your dollar! el R

web: www.grove-ent.com

www.grove-enf.com/hmpgbbb.himl

All of our previously-owned equipment is tested and warranted against defects for 90 days.
This list is updated frequently, visit often to ca*ch outstanding bargains!
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STS-114 - NASA’s Return to Space

t has been a little over two years since that

dark Saturday in January of 2003, when

the Space Shuttle Columbia broke up upon
reentry over the southern United States. This
tragic accident resulted in the loss of the seven
STS-107 crew members and the shuttle orbiter
they were flying in.

During the intervening period, the Na-
tional Acronautics and Space Administration
(NASA) has been through an extensive acci-
dent investigation, a rigorous intecrnal audit of
how the agency does business, and a redesign
of some of the key shuttle systems that con-
tributed to the loss of the Columbia.

When the crew members of the Space
Shuttle Discovery lift off late this month
from NASA's John F. Kennedy Space Center,
Florida, they’ll be supported by two years
of hard work by tens of thousands of people
determined to make the space shuttle safer.
NASA has upgraded flight hardware, as well
as visual tracking and inspection equipment,
to cnsure that mission STS-114, the “Return
to Flight,” is successful.

Results of the Accident

Investigation
The Columbia accident revealed a major
problem with the insulating foam that cov-

(NASA Photo)
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The newly redesigned external tank slowly moves toward the Vehicle
Assembly Building, seen at right. The tank arrived at KSC after
a 900-mile sea voyage aboard NASA's specially designed barge,
Pegasus, from the Michoud Assembly Facility in New Orleans.

By Larry Van Horn, N5FPW

ers the rust colored external
tank. Investigators found that
foam falling off the tank dur-
ing the launch phase of the
STS-107 mission had damaged
Columbia’s left wing, letting
superheated gases inside during
the reentry phase of the mis-
sion. Redesigning the external
tank became a top priority in
the Agency’s “Return to Flight™
work. NASA engineers have
made dozens of changes to
the tank design in the ensuing
months since the accident.

Another major safety im-
provement to the space shuttle
fleet is the expanded use of
enhanced imaging equipment
to record the launch of Discovery as it roars
into the sky and glides through space.

At Kennedy Space Center, NASA has
upgraded the short-, medium-, and long-range
tracking camera systems around the Center’s
launch pads 39A and 39B, along with those
lining the nearby Atlantic coastline. The ad-
dition of nine more camera sites will provide
unprecedented views of Discovery's launch,
allowing engincers to clearly observe the flight
high into the sky.

The shuttle fleet and launch
hardware also received new
imaging cquipment with
the installation of a digital
external tank camera and
new “Canadarm” inspec-
tion boom.

Making the most of cur-
rent consumer photography
cquipment, the orbiter’s
external tank camera has
been switched from film
to a digital model. Located
in the rear underbelly of
the orbiter, the camera is
similar to a standard 35-mm
model and snaps a series of
photos as the tank separates
from the orbiter. With the
previous film camera, flight
engincers had to wait until
the shuttle landed to retrieve

Through the open doors of the Vehicle Assembly Building
can be seen the second redesigned External Tank (ET-121).
(NASA Photo)

the negatives and develop photos. With the
simplicity and increased speed of a digital
system, the image files will be casily transmit-
ted back to Earth shortly after a shuttlc reaches
space.

Once in orbit, the visual inspection of the
orbiter will continue with the help of a new
piecc of robotic technology. During the STS-
114 mission, the “Canadarm” located inside
Discovery’s payload bay now includes the
Canadian-built Orbiter Boom Sensor System.
The boom extension houses a camera and
laser-powered measuring device that astro-
nauts will use to scan the orbiter’s exterior. The
boom attaches to the end of the existing robotic
arm and doubles its length to 100 feet long. The
extra length will allow the arm to reach around
the spacecraft for the best possible views. With
the new boom, astronauts will take a good
look at features like the orbiter’s leading wing
edges, which are now closely watched by an
advanced monitoring system.

Each shuttle orbiter’s leading wing edges
are outfitted with 22 temperature sensors to
measure how heat is distributed across their
spans. Both wings also have 66 accelerom-
cters apicce to detect impacts and gauge their
strength and location. The sensors are highly
sensitive and take 20,000 readings per second.
This new network of sensors running along the
wings provides an electronic nervous system
that gives engincers a valuable way to monitor
their condition.




Inspection of the wings will continue once
an orbiter returns to Earth. Technicians will use
a proven method called flash thermography
to examine the Reinforced Carbon-Carbon
pancls that make up the wing’s leading edges.
The technique starts by applying an intensely
hot and bright burst of light to the pancls.
Technicians then survey the panels with a
heat-sensitive infrared camera to see if any
flaws appear under stress from the extreme
heat. Flash thermography will reveal cven
small impertections and offer technicians a
powerful tool for keeping an orbiter’s wings
in shipshape condition.

Return to Flight from KSC
Discovery will start its return to space
from launch pad 39B at the Kennedy Center
sometime during a launch window that runs
from May 15 to June 3, 2005. 1t will carry a
crew of seven: Commander Eileen Collins,
Pilot James Kelly, and Mission Spccialists
Charles Camarda, Wendy Lawrence, Soichi
Noguchi, Steve Robinson and Andy Thomas.
Discovery's crew will fly to the Inter-
national Space Station primarily to test and
cvaluate new procedures for flight satety,
shuttle inspections and repair techniques.

Shuttle Launch Operations

Situated on the edge of Florida’s cast
coast, Kennedy Space Center is the only
facility in the world that launches the space
shuttle.

Kennedy prepares the vehicles for
cach mission, operates each countdown and
manages end-of-mission landing recovery
activities. The Center also coordinates all ex-
pendable vehicle launches carrying a NASA
payload, whether the launches take place at
Cape Canaveral Air Force Station in Florida,
Vandenberg Air Force Base in Calitornia, or
clsewhere. Finally, as the last Earthly stop tor
International Space Station hardware, Ken-
nedy prepares these clements for their missions
in space.

In addition to space shuttle processing and
launching, Kennedy is also NASA’s preferred
end-of-mission landing site for the space
shuttle orbiter. Part of the Center’s Landing
Recovery Team — which leads the effort to
sateguard the orbiter and aid the crew as they
exit the vehicle — is on hand at backup landing
sites around the world.

Monitoring the Launch and
Landing of STS-114

Old timers will remember that in volume
one, number one of Monitoring Times, we pre-
sented one of the most complete lists of space
shuttle frequencies then in the public domain.
In subscquent issues of MT and our former
sister publication Sarellite Times, we updated
that original list tirst published in 1982.

In keeping with that tradition, we have
included in this article a portion of our ex-
haustive online NASA Frequency List which
is available on the Monitoring Times website
in the MT Reference Library. The NASA Fre-

quency List has extensive
information and frequen-
cics on NASA facilities
worldwide and much
more. You can find that
complete list at:  http:/
www.monitoringtimes.
com/nasa.html.

KSC and Moto

There have been
significant changes in the
communications systems
at KSC and other arcas
support facilities since
the last shuttle launch in
January 2003. NASA has
now fully installed their
new Motorola Smartz-
one 3600-baud APCO-25
mixed mode trunk system.
This five-site system handles the bulk of the
Center’s wireless voice communications and
supports the Kennedy Space Center Integrated
Communications System (KICS).

Here are the particulars of the system you
can use to program your digital, trunk capable
scanner:

System: Motorola Smartzone ASTRO 3600
baud (APCO 25 Mixed mode)

Motorola System ID: 0a28

Base Frequency: Base Frequency: 406.000
MHz, Spacing: 12.5-kHz; Offset: 380

Site 1: Kennedy Space Center Main

Two simulcast remote locations: 500 foot
Weather Tower (remote 1) and Communica-
tions Shop Tower (remote 2)

Frequencies (12 channels): 406.2375c¢
406.375¢ 406.4375¢c 406.6375c 406.8375
407.0375 407.2375 407.8375 408.0375
408.4375 408.6375 409.025

Site 2: Northern Kennedy Space Center

Location: Shiloh Tower

Frequencies {3 channels): 406.175 409.425
409.6375

Site 3: Cape Canaveral AFS

Location: Timing Tower

Frequencies (10 channels}): 406.5625c¢
406.9625¢c 407.7625c 408.1625¢
408.5625 408.9625 409.3625 409.7625
410.1625 410.5625

Site 4: Patrick AFB

Location: Microwave Tower

Frequencies (8 channels}: 407.9625¢
408.3625¢ 408.7625¢ 409.1625c 409.5625
409.9625 410.3625 410.7625

Site 5: Malabar Annex

Location: Unidentified Tower

Frequencies (3 channels): 406.3625c¢
406.7625¢ 407.1625¢

Table One has a list of trunk system talk-
groups reported to us by our field reporters.
The list is the most comprehensive record of
talkgroup identifications yet published. It is
accurate as of presstime and we encourage our
readers to check our online article mentioned
above for any later updates to talkgroups and
frequencies -nonitored by our ficld team.

At KSC and the Cape there are primary

An overall view of activity in the Shuttle (White) Flight Control Room
as flight controllers participate in a long-duration simulation for the
STS-114 mission. (NASA Photo)

nets that are directly related to the launch of
a space shuttle or expendable rocket. These
arc hotbeds of radio activity and will aid the
radio hobbyist in following the progress of the
launch. We have included our latest list of these
nets in Table Two.

Of course, there are many more frequen-
cics a'ong the Space Coast that should be
monitored during any space launch. We do not
have the room here to publish all of them in this
article. Again, the best place to get updates and
the complete list is on the MT website at the
URL Ilisted above.

11'you are able to make it to the launch of
STS-114 and you monitor anything ncw noton
our list, we would like to hear from you. We
appreciate any updates you may have and will
publish them to the free online article on the
website. You can reach us at: larrmyvanhorn
@monitoringtimes.com.

On launch day, when the shuttle’s boosters
crupt with fiery thrust and shake the Florida
sands, that moment will signal the culmination
of more than two years of thoughttul planning
and hard work. America’s flagship spacccraft
will once again streak back into spacc on a
mission to the world's most unique research
platform, the International Space Station. It's a
mission that promises to begin with a safe and
exciting reach for the sky and end withan even
happier landing.

Table One: Kennedy Space Center
Trunk System Talkgroups

Legend:

CCAFS.. Cape Canaveral Air Force Station
KSC ...... Kennedy Space Center

PAFB..... Patrick Air Force Base

Talkgroup Usage

208 Merritt Island National Wildlife Ref-
uge: US Fish & Wildlife (Patched/
link from 165.450 MHz)

272 Merritt Island National Wildlife Ref-
uge: US Fish & Wildlife (Patched/
link from 165.450 MHz)

336 KSC Facility Operations Net <Net
107> [ex-170.150 MHz patch]

416 KSC Facility Operations Net Chan-
nel 3

480 KSC Unknown usage <Net 207 >
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Back dropped by the darkness of space and the blue Earth at its horizon, the International Space
Station (ISS) was photographed by one of the astronauts aboard the Discovery after undocking
Sfrom the station. (NASA Photo)
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KSC/CCAFS Security <Bet 400>
KSC “48 to 88"

KSC Xray Operations

KSC Fire/Rescue Dispatch <Net
116> [ex-173.5625 MH2]

KSC Unknown user/usage

KSC Fire TAC 1/Fire Alarm Techni-
cians "Fire Console/Alpha ##”
<Net 216> [ex-173.7875 MHz)
KSC Fire TAC 2

KSC Fire TAC 3

KSC Fire Training

KSC Emergency Talk Group

KSC Medical Dispatch "KSC Medi-
cal” <Net 117> [ex-173.4375
MHz]

KSC Launch Pad 39 Safety “Safety
Console/Safety ##" <Net 105>
[ex-173.6625 MHz, patched to
165.4125 and 173.4625]

KSC Orbiter Processing Facility (OPF)
Operations "Bay # Aft/Forward”
<Net 110> (patch from 165.4125
MHz)

KSC Orbiter Processing Facility (OPF)
Safety Secondary “Safety Console/
OPF Safety ##" <Net 205> (patch
from 173.4625 MHz)

CCAFS Safety “Whiskey Control”
<Net B> [ex-163.5125 MHz]
CCAFS Safety “Whiskey Control”
<Net B2>

CCAFS Safety/Security Police “LSE”
<Net B3>

KSC Security Police Channel 1 <Net
103> [ex-173.6875 MHz]

CCAFS Security Police Channel 2
<Net Z/Net 2032> [ex-165.0875

May 2005

2000
2016

2064
2080
2096
2112

2208
2256

2880
2896

2928

2960

2992
3216
4496

3216
3232
3536
3568
5136
5392

5472
5776

6736
6800

MHz]

CCAFS Security Police

KSC Security Police car-to-car/es-
cort

KSC Security Police

KSC Security Police supervisors
KSC Security training (tentative)
CCAFS Security TAC 1 (patch from
165.0875 MHz)

KSC/Unknown usage "NASA ##"
KSC Xray Operations “Xray Con-
trol”

KSC Convoy Air-Ground

KSC Convoy Command Net {patch
from 407.325 MHz)

KSC Convoy Purge Net Channel 2
(patch from 408.150 MHz)/Over-
head Crane Operations

KSC Convoy Cooling Net (patch
from 409.175 MHz)

KSC Convoy backup

KSC Unknown user/usage

KSC Base Communications [Moved
to TG 336)

KSC Unknown user/usage

KSC Unknown user/usage

KSC Unknown user/usage

KSC Unknown user/usage
KSC/Unknown usage

CCAFS Environmental Health “EH
Base” <Net Y> [ex-164.500]
Unknown user/usage (Patched)
KSC General Maintenance “Gator
Base” <Net 201> [ex-171.150]
CCAFS Photo/Timing “Camera Ops/
Photo ##" <Net G> [ex-148.485]
KSC Telemetric Net "IPPC##” <Net
102> (patch from 165.1875 MHz)

7056
7072
7376
7696
7712
7728

7744
7760
7776
7792
7808
8016
8048
8080
8112
8336
9936

10576

10608

10640
10672
10896

11536

11600

11696

11712
12496

12528
12656
12816
12848
12944
13136

13392
13776

14096

14160
14256

14720
16976

17440
17616
17632

17952
17968
17984
18000
18016
18032
18048

18064
18080

18096

[ex-TG 2576)

KSC Crawler move (KSC-1)

KSC Unknown user/usage

KSC Electrical troubleshooting

KSC Unknown user/usage

KSC Unknown user/usage

KSC Possible Convoy Operations
related

KSC Unknown user/usage

KSC Unknown user/usage

KSC Unknawn user/usage

KSC Unknown user/usage

KSC Unknown user/usage

KSC Unknown user/usage

KSC Unknown user/usage

KSC Unknown user/usage

KSC Unknown user/usage

KSC Unknown user/usage

KSC Public Affairs Officer <Net
108> [ex-163.5375 MHz)

KSC Cargo Operations/Payload
<Net 500> (patch from 413.250
UHF-5)

KSC Cargo Operations <Net 600>
(patch from 413.375 UHF-6)

KSC Unknown user/usage

KSC Unknown user/usage

KSC Rail Operations (patch from
413.125 MHz) [ex-TG 656)

KSC Shuttle Landing Facility Tower
(patch from 165.6125 and 128.550
MHz)

KSC Shuttle Landing Facility Land-
ing Systems (MSBLS/Telemetry)
<Net 202> (patch from 165.6125,
simulcast from 121.750, 128.550
and 284.000 MHz)

KSC Unknown user/usage “Elevator
Base”

KSC Unknown user/usage

KSC Launch Support Opera-
tions <Net 104> (patch from
162.6125)

KSC Unknown user/usage

KSC Unknawn user/usage

KSC Unknown user/usage

KSC Unknown user/usage

KSC Training Emergency

KSC Transportation/Buses “CMT
Ops” <Net 206> (patch from
170.175 MHz) [ex-TG 832]

KSC Television Operations Second-
ary

KSC Television Operations Primary
"KSCTV” <Net 408> [ex-171.2625
MHz]

KSC Utility Maintenance Net (Civil
Engineers/Utilities/Parking Control)
"Bravo Control/Bravo ##" <Net
101> (patch from 171.000 MHz)
KSC Unknown user/usage

KSC Utility Maintenance Net (Electri-
cal) “Eagle Control/Eagle ##" <Net
301> (patch from 173.6375)

KSC Unknown user/usage

CCAFS Utilities "Cape Support”
<Net C>

CCAFS Safety

CCAFS Port Control

CCAFS Unknown user/usage “test
counts”

CCAFS Television Operations
CCAFS Unknown user/usage
CCAFS Unknown user/usage
CCAFS Cable Installers

CCAFS Unknown user/usage
CCAFS Unknown user/usage
CCAFS COMSEC <Net I>
[ex-148.035]

CCAFS Unknown user/usage
CCAFS TVOC Net [possible
ex-148.035)

CCAFS Unknown user/usage
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The International Space Station (ISS) is viewed from the Space Shuttle Endeavour following the

-

undocking of the two spacecraft over western Kazakhstan. (NASA Photo)

18112
18144
18192
18256
18272
18608
18624
18672
19664
20176
20208
20496
20512
20528
20544

32336

32352

32368
32384
32476
32592

32656
32672
32688
32976
33296
33344

33360
33936

33952

33968

CCAFS Metrics/Optics Net “Metrics
##

CCAFS Launch Control Center (LCC)
Timing "LCC/Timing ##"

CCAFS Weather Net "Weather
Base/Weather #" [ex-165.0375]
CCAFS Unknown user/usage "PC
Base/FS3"

CCAFS Unknown user/usage "PC
Base/PC6/FS3”

CCAFS Unknown user/usage
CCAFS Alarm Net

CCAFS Unknown user/usage
CCAFS Unknown user/usage
CCAFS Unknown user/usage “test
counts”

CCAFS Utilities "Ready Base”
[ex-150.250)

CCAFS Unknown user/usage "test
counts”

CCAFS Unknown user/usage
CCAFS Unknown user/usage
CCAFS Unknown user/usage (se-
cure communications)

PAFB Law Enforcement Dispatch
Channel 1 {clear and secure com-
munications) [ex-173.025)

PAFB Law Enforcement TAC 2 (clear
and secure communications)

PAFB Unknown user/usage

PAFB Unknown user/usage

PAFB Civil Engineers "CE##"

PAFB Unknown user/usage (secure
communications)

PAFB Fire/Rescue/Crash Dis-
patch Channel 1 “Fire Control”
[ex-164.700]

PAFB Fire/Rescue/Crash TAC 2
PAFB Fire/Rescue/Crash TAC 3
PAFB Base Operations

PAFB Unknown user/usage

PAFB Unknown user/usage (secure
communications)

PAFB Unknown user/usage

PAFB Medical {clear and secure
communications)

PAFB Unknown user/usage “"Gator
Control” {clear and secure com-
munications)

PAFB Medical Control Center
(MCC){clear and secure communi-
cations)

34256
34560
34576
34592
34608
34624
34640

34864
34896

34912
34928
34944
35216
35536
35552

35568
35856

35984
36496

36512

36544
36560
36816
36832
37776
38144
38736

41616
41648

PAFB Explosive Ordinance Disposal
(EOD) Teams “EOD Control, EOD
Base, EOD 1” [ex-163.375]

PAFB Unknown user/usage

PAFB Civil Engineers Dispatch “CE
Control” Channel 1 [ex-171.3875]
PAFB Civil Engineers Electricians
Channel 2

PAFB Civil Engineers Channel 3
PAFB Civil Engineers Channel 4
PAFB Civil Engineers Alarm Techni-
cians Channel 5

PAFB Unknown user/usage

PAFB Supply/Ground Freight
"COSO, Ramp 4" [ex-149.265]
PAFB Cargo Deployment Function
(CDF)

PAFB Fuels {POL) “Control”
[ex-165.1625]

PAFB Munitions Operations

PAFB Unknown user/usage

PAFB Unknown user/usage “test
counts” (secure communications)
PAFB Special Events Net{clear and
secure communications)

PAFB ET Net {Exercise/Training)
PAFB Tower/Ramp Control
[ex-173.125]

PAFB Runway Operations

PAFB Deployment Control Center
(DCC)(clear and secure communica-
tions)

PAFB 920th RQW Maintenance
Operations Control (MOC)
[ex-149.300] (some secure com-
munications) or the PAFB Mission
Operation Support Center {(MOSC)
PAFB Deployment Control Center
{DCC)

PAFB Medical Control Center
{MCC)

PAFB Unknown user/usage

PAFB Unknown user/usage

PAFB Command Net “Reef/Shark
#/Shark Control”

PAFB Base Transportation “Dispatch/
Mobile 1”

PAFB Unknown user/usage

PAFB Unknown user/usage

PAFB Unknown user/usage (secure
communications)<br>

Table Two:
Space Launch Ground Networks

Shuttle Launch Nets Trunk System Talk-
groups and Conventional Frequencies

Net
101

102
103
104
105
106
107
108
110
11
116
117
201

202

203
205

206
207
216
301
306
308

400
408

500
600

14096

6800
1936
12496
1616
336
9936
1648

976
1296
5776

11600

1952
1680

13136
480

1136
14526

496
13776

10576
10608

Talkgroup Usage (Conventional Fre-

quency)

Utility Maintenance Net {Civil
Engineers/Utilities/Parking
Control} {171.000)
Telemetric/Measurements/
Safety

Security {Law Enforcement/
Patrol)

Launch Support Operations
(162.6125)

Launch Pad 39 Safety
(173.6625)

Supply {170.400)

Base Operations
Paging/PAO/Hurricane Op-
erations
Orbiter
(165.4125)
Administration: Loan Pool
(173.5375)

Fire/Rescue Dispatch
Medical Services Net
General Maintenance
{(170.150)

Shuttle Landing Facility Land-
ing Systems {MSBLS/Telem-
etry) (165.6125)

Security [Tactical 2]
{(173.150)

Orbiter Processing Facil-
ity {OPF) Safety Secondary
(173.4625)

Transportation (Truck)/Rail-
road Operations {170.150)
Unknown user

Fire Rescue (Tactical)
Utility Maintenance Net
{Electrical) (173.6375)
Marine Operations/Trans-
portation {162.0125)

Base Voice Paging System
(170.350)

KSC/CCAFS Security
Camera Recording Coordi-
nation Net

Cargo Operations/Payloads
{413.250 UHF-5)

Cargo Operations Net
(413.375 UHF-6)

Operations

Cape Canaveral/Eastern Test Range Net
Trunk System Talkgroups and Conven-
tional Frequencies

Talkgroup Usage/Frequency

Net
Net 1

Net 6
Net 7
Net 8
Net B
Net B2
Net B3
Net C
Net D
Net G
Net H
Net |

Net Y
Net Z

May

1760
1776
1792
16976

6736

18048

5392
1952

2005

Canaveral Port Control
2716.0 kHz {(USB)

Cape Radio5211.0 kHz
{USB)

Cape radio 5246.0 kHz
(USB)

Cape Radio 3041.0 kHz
(USB)

Safety

Safety

Safety/Security

Utilities

CCAFS Security
Photo/Timing

Flight Caution Area (FCA)
Net (163.5875)
Communications Security
(COMSEC)
Environmental Health
Security

MONITORING TIMES 13



Every Island Tells a Story

hen most of us sec the word island
we think of the palm tree studded
jewels of the Caribbean Sca: the
Jade green waters rushing up to the sugar white
beaches which seem to go on forever. But islands
come in an amazing variety. In fact, the planct is
peppered with islands ranging from the naked,
rocky ramparts of the North Atlantic to the trem-
bling tips of volcanoes in the South Pacific.
Each island has a history, a story of trade
and conflict, as stepping stones on the paths of
discovery across the vast oceans, Often they
are tagged with cxotic names reflecting their
colonial heritage, such as Curacao (Portuguese),
Pantclleria (Italian), and Ile Europa (a French
island thousands of miles away from Europe).
Sometimes they retain their original names from
scemingly mystic dialects unpronounceable to
English spcakers.

The Radio Link

It was the invention of radio which
abruptly drew these remote archipelagoes into
the world fold. With the advent of shortwave
broadcasting, news of the world could be heard
instantancously around the world in dozens of
languages. Then the ingenuity of amateur radio
operators turned radio communications into a
two-way event, allowing tens of thousands into
the homes of those tiny island nations.

In some cases — the West African island
of Sao Tome, for example — the two commu-
nications services are combined. The Voice of
America has a transmitter sitc on Sao Tome
which downlinks programming via satellite
and broadcasts to Africa from there. One of the
engincers on Sao Tome is a ham who is active
on the ham bands as S9SS.

Another example is Diego Garcia, an island
in the Chagos Archipelago in the heart of the
Indian Ocean, thousands of miles from any land
mass in any direction and home to a number of
military bases. One very active ham on Diego
Garcia is VQILA, who is heard on nearly every
mode and band.

Other islands have become wildlife refuges
after hundreds of years of human occupation.
One example is Isla de Aves (Bird Island), a
tiny island in the Caribbean. Another is Socorro
Island off Mexico’s Pacific coast. These islands
have been returned to their natural state and are
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accessible only under naval escort from their
respective countries.

Islands On The Air

As you might have imagined, there is an
organization devoted to keeping track of the
various islands of the world for amateur radio
purposes. Their task is to assign a number to
cach and to promote amateur radio activity on
them. Part of the Radio Socicty of Great Brit-
ain (RSGB), Islands On The Air (known by its
acronym IOTA), publishes a directory of the
program and issues the rules and regulations for
all amateur activities on the world’s islands. De-
tails can be found at their web site: http://www,
rsgbiota.org. Here you'll also find details on the
ncarly innumerable awards offered in the IOTA
program.

The I0OTA program was created in 1964
by Britain’s leading shortwave listener Geoff
Watts and it was made part of the RSGB in 1985.
Today, shortwave listeners are still encouraged
to tune into DXpeditions and to send their recep-
tion reports for colorful QSL cards. Tuning in
the hams from these islands and receiving their
QSL cards turns a daydream into a lesson in
geography and world history. Here is a sample
of a few of the popular Islands On The Air,

Antigua

This is the quintessential image of a Ca-
ribbean island. Antiqua was home to a large
indigenous population when Columbus landed
here in 1493, Unimpressed by the great explorer,
these people fiercely resisted Spanish attempts to
conquer them, They fought hard against colonial
rule for nearly 150 years and were cventually
overcome by the British, Antigua once more
became an independent state in 1981. Antigua
is [OTA NA-100.

Antigua

Antarctica

Not only a continent unto itself, Antarctica
is home to countless islands and the ubiquitous
penguin. The rim of Antarctica is partitioned
into bases for all participating countrics and their
scientific expeditions. Many of the scientists are
also hams who sometimes take time off from
their research to work the rest of the world.
The 20, 15 and 10 meter bands are the most
popular for these operators, but propagation to
the bottom of the planet is not often favorable.
This particular QSL is from Galindez Island
(IOTA AN-006) and the operator Paul (home
call UX2HO) is from the Ukraine.

TR

—_

Aves Island
(Isla de Aves or Bird Island)

This tiny island in the Caribbean is claimed
by Venczuela and has been a wildlife refuge
since 1972. Itis now inhabited by turtles, migra-
tory birds and a scientific station. The island is
so small there’s no room for anything else. Since
1956 the Radio Club Venezolano has organized
12 expeditions to Aves, some timed to celebrate
anniversarics of the RCV. The YVOD call sign
was given to commemorate the 70" anniversary
of RCV. The intended two-weck DXpedition was
cut to a mere 57 hours by one of many hurricanes
ravaging the Caribbean in 2004. Since access to

() ﬁullmclnh
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the island is done only with a Venczuelan naval
escort, the hams had to leave the island. They
were very active while there, making 18,449
total contacts. Some also worked the naval
transport on the way to Aves under the call sign
YVS5AJ/MM. Aves Island is IOTA NA-020.

Christmas Island/
Kiribati

Kiribati is a group of three islands (West,
Central and East Kiribati) in Micronesia and is
found near the crossroads of two completely
imaginary boundarics: the equator and the inter-
national date line. Kiribati presents several DX
entity opportunities: West Kiribati (T30), Central
Kiribati (T31)and East Kiribati (T32) IOTA OC-
024 which is also known as Christmas Island.
World War Il activity here included the battle
of Tarawa in which 5,000 U.S. Marines landed
to take a heavily fortified Japancse installation.
After just three days six thousand combatants
from both sides were dead. Australia lays claim
to a Christmas Island with the VK9X (I0TA OC
002) prefix, which is just south of Indonesia and
thousands of miles away from Kiribati. It’s casy
to get them confused.

Cyprus

Turkey and Greece have both claimed this
island and the physical partition is an unfriendly
one, complete with a barbed-wire-strewn no-
man’s-land and regular international incidents.
The division is primarily due to religious dif-
ferences between Greek Orthodox Cypriots
and Turkish Cypriots who arc Muslims. Since
there's no end in sight to this predicament, the
International Telecommunications Union (ITU)
allows two call sign prefixes: ZC and 5B. Cyprus
is IOTA AS-004.

French Polynesia

Tiny dots of land from a serics of archi-
pelagos include Tahiti (FO), the main island,
and five groups of islands including Duke of
Gloucester Islands (FO). Marquesas Islands
(FOO), the Austrel Islands and more. Clipperton
Island (also FOOQ), an uninhabited atoll actu-
ally off the southwest coast of Mexico is also

considered part of French Polynesia. Keeping
track of the call signs from every little atoll in
French Polynesia is a nightmare of bookkeeping
for active DX chasers. This QSL card was from
the Hereheretue Atoll (IOTA OC-052), part of
the Duke of Gloucester Islands.

lle Europa

Located in the Mozambique channel, lle
Europa lics between the east coast of Africa and
the west coast of Madagascar. Long a refuge for
pirates plying their trade off the coast of Africa,
llc Europa is now the site of a metcorological sta-
tion which is staffed by members of the French
navy. Plagued year ‘round by mosquitoes, the
island is the natural habitat for turtics and mi-
gratory birds. Occasionally, DXpeditions are
allowed on the island, which always gencrates
intense activity despite the fact that the call sign
prefix TO qualifics only as a French call sign and
not a separate DXCC entity. Iic Europa is IOTA
AF-009.

Isle of Man

Carrying the British call sign prefix of GT,
the Isle of Man (IOTA EU116) is a singular rock
formation right in the middle of the Irish Sea
with Scotland due north, Ircland due west, Eng-
land due cast and Wales just to the southwest. It
claims a 10,000 year history of habitation with
its own currency, stamps and capital. With casy
access by sca from all directions, it’s easy to
imagine the irtrigue of thousands of years of
boats sailing a criss-cross pattern from England
to Ireland, Scotland to Wales back and forth. It’s
IOTA EU-116

Martinique

Caught in a tug-of-war betwcen France
and Great Britain during the 1800s, this beauti-
ful island is decidedly French. Martinique was

the birthplace of Napoleon’s Josephine and,
like many Caribbean islands. has been the site
of some volcanic activity. Mt. Pelec erupted in
1902 and destroyed the island’s biggest city. The
island sports the FM call sign prefix and is IOTA
NA-107.

Montserrat

This beautiful island was known as “The
Emerald of the Caribbean™ until July 2003 when
the Soufiere Hills volcano erupted. The DXpedi-
tion to Montserrat, which had been scheduled
months in advance, went ahcad anyway. From
the VP2MVU QSL card: “The villa we operated
from was only 3 miles from the volcano and was
covered with about 2 inches of gray ash...This
made for an interesting time sctting up antcnnas
and radios...” Montserrat is also often devastated
by hurricanes and is IOTA NA-103.

THIYMC =

Pantellieria Island
Calling itself “Afri-
can Italy” Pantellicria is
an ltalian island so close
to Africa that on a clcar
day the coast of Tunisia
can easily be seen. Occu-
pied through the ages by
Phoenicians, Greeks and

DX Windows

These frequencies are known as “DX Windows” and should be reserved for DX (foreign to U.S.)
stations. Even though the frequency may appear fo be unoccupied at your location, there may be
a DX station operating which you can’t hear. So, to be on the safe side, stay off the DX frequencies
unless you're actually working a DX station on it. There are also unofficial, but still honored, IOTA
frequencies on some bands. Look for 10TA stations and DXpeditions here as well.

SSB DX window. Main IOTA SSB frequency is 14.260. CW: 14.040.

Band Frequency Notes

160 meters 1830-1850  CW and SSB DX window.

80 meters 3790-3800  SSB only. IOTA SSB: 3755 CW: 3530.

40 meters 7000-7035  CW. No $SB DX window but DX is often found split

30 meters Limited to non-phone modes only. No DX specific window. I0TA: 10.115
20 meters 14.195

17 meters Mo specific DX window. IOTA SSB: 18.128, CW: 18.098.

15 meters  21.295 SSB DX window. IOTA SSB: 21.260, CW: 21.040.

12 meters  No specific DX window. IOTA SSB: 24.95C, CW: 24.920

10 meters

No specific DX window but SSB DX often between 28.400-500. FM simplex calling

frequency is 26.600. IOTA CW: 28.040
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Romans (among others), this island of volcanic
origin saw its peak in population in 1950 at just
over 10,000. There are now around 7,000 inhab-
itants. Pantellicria Island is IOTA AF-018.

Porto Santo Island

Onc of the islands in the Medeira Archi-
pelago, Porto Santo is credited as being the first
stepping stone on the route of the great period of
discovery. It is said that Porto Santo was discov-
cred by Portuguese sailors in 1418 when their
ship was blown there by a fierce storm. About
5,000 people live on this rocky island, now an
extinct volcano with very little vegetation. Porto
Santo is IOTA AF-014

-

Rotuma

The Rotuma Island group consists of
one large volcanic island surrounded by cight
smaller islands. Though occupicd for hundreds,
if not thousands of years by natives of the South
Pacific, it was “discovered™ by a British naval
party in 1791 who were attempting to find the
mutineers from HMS Bounty. Of course, they
didn’t find them on Rotuma, but the island soon
became a popular haven for sailors on the run
and escapces from Australia’s penal colonics.
Rotuma is IOTA OC-060.

CO-ZONE 08

ITU-ZONE 11

I0TA NA-105 - GRID FKB8

St. Martin/St. Maarten Island

It’s easy to get confused about this island. 1t
carrics two amateur radio prefixes: FS and PJ. If
you arc familiar with call sign prefixes, you know
that an “'F” indicates French assignment and “P”
indicates Dutch assignment. That’s the story of
this island. Said to be the smallest island ever
to be divided by two countries, it's been shared
peacefully by the French and Dutch for 350 years.
The highest point on the island is Pic Paradis at
1,400 feet above sea level. St. Martin/Maarten is

10TA NA-105.
XMW 8
e

Socorro Island

Socorro is one of four volcanic islands in
the Revillagigedo archipelago. In 1994 it was
declared a “biosphere reserve™ for scientists who
study the habitat of the Socorro parakeet and dove,
among other birds native to the archipelago. It
also hosts a small Mexican naval base which was
established in 1954. Since its discovery in 1533
it had been inhabited by an assortment of people
ranging from sheep farmers to pirates. It has an
active volcano which last saw action in 1848,
Socorro Island is IOTA NA-030.

QSLing the Islands

Most DXpeditions to the islands arc happy
to verify reception reports from shortwave lis-
teners, but you'll have to observe the same rules
which apply to hams trying to verify a two-way
contact. These rules are normally posted on the
DXpedition's web sitc or a designated verification
call sign announced on frequency and found on
http://www.qrz.com.

Some will QSL only via the route specificd
on-air. Others will QSL *via the burcau” which
means that you may send your report through
your outgoing QSL bureau (sce http://www.arrl.

org/gslburea). Here you'll also find specific rules
for the size of your reception report so pay atten-
tion to that as well. It’s very useful to mention
the radio you were using and antenna along with
your name and location. If you are sending your
verification dircet (not through the bureau) you
must include a sclf-addressed envelope (SAE)
and $2 (U.S.) in order to receive your QSL card
through the mail. If you don’t do these two things
your card will be sent via the bureau which could
take onc to two years to reccive.

Some DXpeditions arc annual affairs but oth-
crs arc rare. Some are mounted by active DX clubs
such as Northern California DX Foundation which
raiscs money to launch DXpeditions to different
parts of the world each year. Some DXpeditions
are privatcly funded. They are often just a couple
of friends who are all hams and want to travel.
But, doing this takes a lot more effort than just
remembering to pack your radio gear as you get
on the plane. Most countries require application
for a local amateur call long in advance of your
arrival. There is usually a fee involved and you
have to observe your host countries” amateur radio
rules and regulations. There may be restrictions on
operating (frequencies, radios, antennas ctc.) and
you'll have to be familiar with all relevant rules.

IOTA/DX On-fine Sources:

Current information on DXpeditions to islands
is critical. It’s necessary to scan the various
web sites regularly for literally up-to-the minute
news of where opcrations are taking place. Here
are three vital web site where you can find this
information:

http://www.rsgbiota.org/index

10TA main web site. Everything you need to know
about I0OTA is here, including which islands are
currently active or will be in the near future.

http://www.425dxn.org/

Has a weckly newsletter which covers all current
DXpeditions, where theyre located, where to send
QSLs and other pertinent information.

http://oh2aq.kolumbus.com/dxs

DX spotter’s page. Lists DX stations, their fre-
quencies and bands currently on-air. Page updates
every three minutes.

Want more from Monitoring Times?
Visit our website at:

www.moniforingtimes.com

for even MORE information from

every issue!
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The Digital Ham Revolution

ho would have thought, when
amateur radio operators first in-
roduced the personal computer
into their shacks several years ago, that com-
puters would help create a revolution in ham
radio? Back ir. the early days of computers,
we used the P to do code practice, perform
clectronic formula computations, and exccute
some basic amateur radio record-keeping func-
tions. But, just as the PC evolved, so has our
capability in the ham shack.

Most amateur radio operators arc familiar
with the voice modes (AM, FM, SSB) and the
text or digital modes of CW (Morse code) and
radio teletype (RTTY). For years these were
the main modes we used in both the HF and
VHF/UHF spectrums. However, thanks to in-
creased computer power and capability, the PC
cquipped ham today has a whole host of modes
to operate on. We can now use the computer
for signal processing and its onboard sound
card to decode 20 distinctly different modes
of communications. And we have ncarly 100
different sound card programs with which to
work these various modes.

Digital Modes in Radio’s

Basement
No matter in what part of the radio spec-
trum you hang out, we have a digital mode
for you. First let’s look down low in radio’s
basement - LF bands. U.S. hams currently do
not have an amateur radio allocation below the
broadcast bands, but other countrics arc now
allowing hams in the 160-190 kHz range.
For the last few years, experimenters in
the 1750 meter band have used a slow speed
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By Larry Van Horn, N5FPW

Morse code mode known as QRSS to decode
experimental beacons and two-way communi-
cations. While useful on extremely weak and
Jow powered signals in the LF bands, itis very
inefficient for two way contacts.

WOLF is the newest weak signal mode in
the LF band and shows great promise. It may
very well replace QRSS as the predominant
mode in the 1750 meter band. The WOLF sig-
nal is very similar to BPSK. In fact, 1t is BPSK
at MS100, but with a specially constructed
bitstream. After cach “data” bit, a “reference”
bit is transmitted. You can think of the signal as
having a data channel and a reference channel.
You can find out more about WOLF at http://
www.highnoonfilm.com/xmgr/updates/wolf.
htm.

To learn more about QRSS and WOLF and
communications in radio’s basement, check out
the website of the Longwave Club of America
at http://www.lwca.org/
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WSJT JT65 mode screen capture

HF Digital Modes

Of course, most hams are familiar with
Morse code, radio teletype, and Slow Scan
TV. These digital modes have been around for
quite some time in the HF spectrum.

In 1983, AMTOR (an FSK mode) made
its amateur radio debut, which coincided with
the rising popularity of PCs. AMTOR was the
first amateur digital communications mode
to offer error free text transmission. Since its
introduction it has been gradually fading into
history, being replaced by more efficient and
productive modes.

Although packet technology has been in

SkySweeper PSK mode screen capture
existence since the early *70s, hams embraced
it with gusto in the middle *80s. Personal com-
puters, again, were the driving force. Packet
is an error-correcting mode, which mecans
that it is capable of communicating error-free
information, including binary data (for images,
software applications, etc). Packet works quite
well in the VHF/UHF spectrum, but encounters
problems in HF as it requires strong, “quict”
signals at both ends of the path to function ef-
ficiently.

Another FSK mode, PACTOR, burst on
the ham digital scene in 1991. [t combined the
best aspects of packet and the robust, error-free
nature of AMTOR. Hams and manufacturers
embraced the new mode and it quickly became
the number one digital mode in short order. In
the middle *90s PACTOR-11 burst on the scenc
as arival to the Clover mode (see below). These
two modes have been the two dominant com-
munications modes; both use DSP technology
and complex data coding to achieve remarkable
communication results in the HF spectrum.

PACTOR-III is a proprictary mode used
for message and traffic handling over an HF
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AOR ARDY800 Digital Voice/linage Modem
radio circuit. Use of PACTOR-III protocol is
limited for U.S. hams and some other countrics,
duc to the very wide bandwidth of the transmit
signal. Presently, digital signals that occupy
the bandwidth of PACTOR-III are restricted
to a few ham subbands. Only the embedded
hardwarc (modem) from the German company
that owns the rights to this mode is capable of
operating Pactor-111.

Clover. introduced by the HAL Commu-
nications Corporation in 1993, was one of the
first HF digital modes to use sophisticated data
coding, coupled with a complex modulation
scheme and DSP technology. The promise of
Clover was great performance, but that came
at a stift price that few could afford. Because
of this, hams have not embraced this mode as
quickly as some others and it sees little use in
the ham bands today.

G-TOR or Golay-TOR is an FSK mode
that offers a fast transfer rate compared to
PACTOR. It incorporates a data inter-leaving
system that assists in minimizing the effects
of atmospheric noise and has the ability to fix
garbled data. G-TOR tries to perform all trans-
missions at 300 baud, but it drops to 200 baud
if difficultics are encountered. f conditions are
especially poor, the speed can drop to a low 100
baud. This protocol was devised by M. Golay.
G-TOR is found in only one manufacture’s
terminal node controller (TNC) and is rarcly
used today in the ham bands.

PSK31 Changes Everything

In 1999, this mode burst on the ham ra-
dio scene thanks to Peter Martinez, G3PLX,
who invented it. (He is also responsible for
AMTOR.) PSK31 is the high-octane cousin
of radio teletype. Getting on the air using the
PSK31 mode is pure simplicity. It uses the
computer sound card as an interface to the
transceiver. There is also an casily constructed
interface used to key the transmit function, If
your skills with the soldering iron are a bit
rusty, there are several companies who offer
incxpensive transceiver interfaces.

PSK31 combines the advantages of a
simple variable length text code with a narrow
bandwidth phasc-shift keying (PSK) signal
using DSP techniques. This mode is designed
for ““real time™ keyboard operation, and the 31
baud rate is fast enough to keep up with the
typical amateur typist. Most ASCII characters
are supported.

A second version with four (quad) phase
shifts (QPSK) is available that provides For-
ward Error Correction (FEC) at the cost of
reduced Signal to Noise ratio.

What helped this mode achieve the popu-
larity it enjoys on today’s ham bands is that
Martinez made the software available for free
over the internet — equivalent to throwing a
match on gasoline. Within a few short months
18
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following articles in QST and
other ham magazines, PSK31
became the number one HF
digital mode for casual conver-
sation, contesting, and DXing in
the HF spectrum.

It has also led to other more
significant advances in sound
card software and new digital
modes.

The Hell Modes

Hellschreiber is not a new
mode (having been pioneered
in the 1920s and *30s by Robert
Hell). But now that we have
DSP technology via computer
sound cards, hams have been
discovering this old mode all
over again.,

Unlike most of the other
modes we have discussed in
this article, Hellschreiber is a
visual mode that paints text on
your screen like television or
facsimile. as opposed to being
decoded and printed. It is also
known by hams as the “fuzzy™
mode.

The single-tone version (Feld-Hell) is the
most popular Hell mode, and it is a favorite
with low power (QRP) amateur operators.
Feld-Hell is an on/off keyed system with 122.5
dots/sccond, or about a 35 wpm text rate, with
a narrow bandwidth (about 75 Hz).

In addition to the Feld-Hell mode, there
arc two other “fuzzy™ modes hams have found
to be uscful and are currently using. PSK Hell
and FM Hell modes both come in a 105 baud
and 245 baud rate. With these modes, the on/
oft keying nceded to paint the Hell characters
across the marquee are sent by shifting the
phase of two tones (PSK Hell) or by shifting
the frequency of one tone (FM Hell).

The faster baud rate for both modes does
not increase text speed, but it does increase
resolution, producing a sharper font. Both
modes have a 100% duty cycle during transmit,
but the additional power will produce a less

behalf of A
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AOR USA donated two ARD9800 digital modem units to
Maxim Memorial Station WIAW, AOR USA Executive Vice
President Taka Nakayama, KW6l, visited WIAW and ARRL.
Headquarters to present the ARD9800 units. Accepting on

RRL was WIAW Station Manager Joe Carcia,

NJI1Q. (Photo courtesy of AORUSA)

noisy background, making the text easier to
rcad.

MT63

MT63 is a new DSP based mode for send-
ing keyboard text over paths that experience
fading and interference from other signals.
It is accomplished by a complex scheme to
encode text in a matrix of 64 tones over time
and frequency. This overkill method provides
a “cushion™ of crror correction at the receiv-
ing end while still providing a 100 wpm rate.
The wide bandwidth (1 kHz for the standard
method) makes this mode less desirable on
crowded ham bands such as 20 meters. A fast
PC (166 MHz or faster) is needed to use all
functions of this mode.

THROB
Yet another new DSP sound card mode
called THROB attempts to usc Fast Fourier

Table One: Digital and Digital Voice Interfaces

AOR ARD9800 Digital Modem

Ham Radio Solution (Interfaces)

MEFJ Enterprises (Interfaces)

Saratoga Amateur Radio Products (Interfaces)
TigerTronics (Interfaces)

Timewave Technologies (Interfaces)

West Mountain Radio (Interfaces)

http://www.aorusa.com/main.html
http://www.hamradiosolutions.com/site/
htip://mfjenterprises.com
http://www.saratogaham.com/
http://www.tigertronics.com
http://www.timewave.com
http://www.westmountainradio.com/

Table Two: Digital Modes Websites

ARRL Digital Voice Webpage
Digital Modes Online Sounds

Digital Voice on HF (Charles Brain, G4GUO)
DRM and Ham Radio

G3VFP Software and digital interfaces

NBé6Z Digital mode website

PSK31 Official Homepage

Sound Card Interfacing by W5BBR

WSJT Homepage

WUN Club Digital Sounds Online

http://www.arrl.org/tis/info/digivoice. html
hﬁp://rover.wiesboden‘nefsurf.de/~signo|s/DlG_in-
tro.htm
http://www.chbrain.dircon.co.uk/dvhf.html
http://www.owdjim.gen.nz/chris/radio/DRM/
http://www.g3vfp.org/index1.html
http://home.teleport.com/~nbéz/
http://aintel.bi.ehu.es/psk31.html
http://www.w5bbr.com/soundbd.html|
http://pulsar.princeton.edu/~joe/K1JT/
http://mwww.wunclub.com/sounds/




Transform technology (as used by waterfall
displays) to decode a five tone signal. The
THROB program is an attempt to push DSP
into the area where other methods fail (because
of sensitivity or propagation difticultics) and at
the same time work at a reasonable speed. The
text speed is slower than other modes, but the
author, L.G. Sear, G3PPT. has been improving
his MFSK (Multiple Frequency Shift Keying)
program.

MFSK16 Appears in 1999

Another sound-card-related program,
known as Strcam, appeared on the heels of
PSK31 in 1999 and was used to decode still
another new ham digital mode - MFSK16. This
mode is an advancement to the THROB mode
(above) and encodes 16 tones. The software
was developed by Nino Porcino, IZ8BLY, and
uses its 16 multiple tones to overcome the many
problems of HF propagation, such as fading.
These signals are casily recognizable by their
musical sounds. Utility digital enthusiasts will
recognize MFSK 16, as it was derived from the
musical Piccolo mode.

VHF/UHF Digital Modes

The VHF/UHF crowd has not been sitting
idly by watching the HF community have all
the digital fun. One acronym that is very fa-
miliar to that community is WSJT - the name
of a computer program which stands for Weak
Signal communication, by K1JT.

The program currently supports four
principal modes:

+ FSK441, designed to support communica-
tion using very brief “pings” from meteor
trails in the ionosphere.

« JT6M, also for meteor scatter, but especially
optimized for the 6-meter band.

« JT65, ideal for extremely weak, but slowly
varying signals such as those found on
troposcatter and Earth-Moon-Earth (EME)
paths.

« EME Echo mode is used for detecting
and measuring your own echoes from the
moon.

The WSJT uses state of the art digital
techniques and the computer sound card for
decoding and DSP functions. It can decode
fraction-of-a-second signals reflected from me-
teor trails, as well as steady signals more than 10
dB weaker than those required for conventional
CW.

Modems are the Key
In order to demodulate the incoming
digital signals received by your transceiver,
you will need a modem to decode the digital
RIGb/asters A
nomic

pro
West Mountain Righlasters

MFJ-1275 Soundcard Interface

stream into intelligence. You can do RTTY on
the cheap with a handful of parts if you want
to roll your own. Manufacturers have also
jumped on the bandwagon for the construc-
tion-challenged. MFJ Enterprises in Starkville,
Mississippi, makes several inexpensive RTTY
modems.

If you want to run more than just RTTY
and want to jump on the computer sound card
bandwagon, companies such as MFJ, West
Mountain Radio, TigerTronics and Saratoga
Amateur Radio products have commercial
coniputer-to-transceiver interfaces to help get
you started. Al you will need then is to select
your software and you are ready to get on the
air.

Saratoga EZPSKUSB |

Table Onc of this article lists the contact
information for the most popular computer-
transceiver interface manufacturers and Table
Two is a list of reference websites worth visit-
ing to lcarn more about the digital modes of
amateur radio.

* Sionalink s

Tigertronics Singalink slI

1 would also suggest you get a copy of
an article written by Del Schier, KIUHF,
published in the October 2003 issuc of ST
magazine, called The Ins and Outs of a Sound
Card. Del's article will help start you on the
road to using the computer sound card and the
new host of digital sound card modes being
used in amateur radio.

When it comes to rescarching sofiware
options for the sound card, there is onc website
that stands head and shoulders above the rest.
Dr. Oliver Welp, DL9QJ, has a website with
links to all the major amateur radio sound
blaster software packages available for down-
load on the internet. You can view this valu-
able reference site at http://www.muenster.
de/~welp/sh.htm

The Future

One new area that is being extensively
explored in the digital HF world of ham radio is
digital voice communications. In fact, a major
manufacturer, AOR, recently introduced the
first digital voice/image modem for ham rigs.
The ARD-9800 lets the ham send and decode
digital voice signals and images in the HF ham
bands. It uses a protocol developed by Charles
Brain, G4GUO.

There is also experimentation being
conducted on ham digital voice communica-
tions using the DRM protocol that is used by
International Shortwave Broadcasters.

So, when we look back at what has hap-
pened over the last seven years in the ham
bands. and then look ahead at further advance-
ments in computer and DSP technology, the
future of digital ham radio is a bright onc.
While analog communications will continuc to
reign supreme for some time to come, there isa
quict revolution taking place in the ham bands.
Just like the move from AM to FM and Single
Side Band, communications and ham radio are
gradually shifting toward their future environ-
ment — the world of digital communications.

So are you ready to join the revolution, the
digital ham revolution? It’s never been casier
to jurrp on the digital bandwagon and get in
on some of the fun.

News from Winterfest

Kulpsville, PA, March 10-11,
2003. approximately 200 of the faithful
gatt ered from near and far to celebrate
the 18th edition of the of Winter SWL
Fes-ival. Forums and displays cover the
gamut from longwave to satellite. One
afternoon session joined Bob Zanotti
(formerly of Radio Switzerland Inter-
national) and lan McFarland (retired
from Radio Canada International) in
a look back and a look forward. Bob’s
new pages, “Switzerland in Sound”
(htty://www.switzerlandinsound.com),
has almost become the defacto English-
language site of the country.
Plan ahead now! The 19th ‘fest
is s:heduled for March 3 and 4, 2006.
And the big number 20 — two decades
— will be on March 9 and 20, 2007! As
always, the Web site http://swifest.
com/ tells all.
- Tom Sundstrom W2XQ, Baudwalking
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Getting

Started

Beginner’s Corner

Ken Reitz, KS4ZR
kenreitz@monitoringtimes.com

Ham Antennas for Small Budgets and Space

here’s nothing like leafing through

the pages of amateur radio catalogs

to dampen the enthusiasm beginning
hams have for the hobby. Sure, who wouldn’t
like to have an 80 foot tower and a couple of
stacked Log Periodic antennas? But, who can
afford cven the cable for such an enterprise,
let alonc the massive rotator, installation costs,
etc.?

Most of the several hundred thousand hams
in this country live on small suburban lots, in
townhouse style apartments or other places with
antenna restrictions. And most find the radio
hobby way down the line in budget priorities.
So, what are the options for the majority of us
wanting to get the most out of our limited space
and money?

< Use What You've Got

Most of us started our ham interests from
years of shortwave listening (SWL). So, maybe
you have a long wire antenna already in place
which you used to tune in the HF bands. It might
actually work as an all-band ham antenna with
the aid of an antenna tuner. Most new transceiv-
crs have built-in tuners which can make virtually
anything work as an antenna. True, it may not
be the most efficient antenna and the auto-tuners
usually drop the power down as the Standing
Wave Ratio (SWR) goes up, but it might work
and not cost an extra dime!

If you've just purchased an older rig
without the built-in tuner, you'll need to buy a
tuncr. That's not a bad investment to start out in
the hobby, because most tuners serve multiple
duty as a dummy load, SWR/power meter and
multi-antenna switch, allowing connections to
two coax-fed antennas, a balanced line (ladder
line feed) or long wire. A good example is the
MFJ-949E (sce photo) which, at $149.95, is onc
of the best buys in ham radio gear.

Start out with very low power (1 to 5 watts)
in a part of a band for which you're licensed,
and make some on-air test transmissions (don’t
forget to ID). Now, tune to a place on the band
where someonc is calling CQ. Answer and see
what happens. The signal report in reply will
tell you all you need to know. If no one ever re-
sponds, you'll have to consider other options.

If you don’t have HF privileges and want
to get more boost from your handi-talkie (HT)
on the local 2 meter repeater, consider using
your scanner antenna for 2 meters. Most ground
plane antennas used for scanners will work on
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One stop rig helper: The MFJ-949E is an
SWR/Power meter, dummy load, and antenna
selector in one. Lets you choose from up 1o
o coax feeds, a random wire or balanced
line fed antenna for $149.95. (Courtesy MFJ
Enterprises)

2 meters. Don’t forget to disconnect any other
radios which might be attached to the antznna
before you key up!

A small ground plane scanner antenna such
as the Radio Shack model #20-176 can handle
the output of an HT (usually .5 to 5 watts). And.,
using such an antenna may also make a big dif-
ference in trying to hit more distant repeaters
or if you're in an area where the local repeater
is hard to hit. This type of antenna is casily
mounted in the attic if antenna restrictions are a
problem where you live.

*%* The Multi-band Vertical

I’s tough to put up a big wirc antenna
with limited room, so compromises have to
be made. Why not put up a vertical antenna? |
New vertical antenna designs make it pos-
sible to have a decent antenna without ar

extensive radial wire counterpoise. That's §
a big plus for those of us with townhouse i
style living quarters. The Hy-gain HF verti- L
cal antenna model #DX-88 is an example of
this popular design. i

]

0

This Hy-Gain multi-band vertical takes up
very little space and gives excellent perfor- ";
mance on a variety of bands. At 25-ft tall it
gives you 80 through 10 meters and can take

up 1o 1,500 wans. (Courtesy Hy-Gain)

Covering 80 through 10 meters, the all-
band vertical is a compromise and you shouldnt
cxpect to compare its abilities with those of a
Yagi beam antenna. But, there are some advan-
tages for tight spaces: Self-supporting (no guy
wires), able to handle high power (in excess of
1 kW) and installation is quick and uses only a
few hand tools. The prices are fairly high for ver-
ticals (the DX-88 is $370), but the performance
is good., it takes up very little space and may be

the only antenna you’ll ever need.

Too expensive for you? Why not roll your
own vertical using wire construction? Many
hams have made a mono-band (wire cut to the
center frequency of a particular band) quarter
wave vertical out of regular antenna wire. The
antenna books have the specifics, but the basics
are these: The length (1) is equal to 234 divided
by the frequency in MHz. Using this formula,
make the radiator (the vertical element that actu-
ally radiates the signal) the proper length for the
band you want.

Now, cut radial wires the same length, and
arrange them like spokes centering on the place
where the radiator will be placed. Here's the rule
of thumb on radials: the more in the ground the
better the signal radiates. A hundred wouldn't
be too many, but if all you can lay out is four,
then go with that. Cut slits in the lawn about an
inch or two deep with a hand trowel (1 know, it's
labor intensive) to lay the radials and cover them
up. This ensures that they won't end up wrapped
around your lawn mower!

Now take onc end of your 50 ohm coax
feed line and strip off the insulation. Cut a slit
in the copper braid and pull the foam diclectric
covered center conductor through. Strip off an
inch or so of the foam and solder the center
conductor to the vertical element and the braid
to the place in the center of your ground radial
“spokes.” Of course, you'll have to support the
radiator somchow with an insulated support, but
I'll leave that to your imagination.

Run the coax into the shack, plug it into
your tuner and give it the old “smoke™ test. The
tuner will help compensate for being slightly off
and also allow you to try the antenna on other
bands. Results may vary, but most will find that
a home brew vertical cut for a lower frequency
band such as 40 meters (7 MHz) may work very
well on some of the higher frequency bands
such as 10 meters (28 MHz). You'll just have
10 experiment!

One word of safety: Vertical antennas such
as described here have a radiating efement which

This $25 scanner antenna

Srom Radio Shack makes

a good outdoor or attic

mount 2 meter antenna

Sor your HT. Put a better

signal into your local

repeater or reach more =5
distant repeaters. (Cour-

tesy: Radio Shack)



could come into contact with humans and other
animals when you're transmitting, resulting in a
nasty RF burn. So, be safe: mount the antenna in
such a fashion as to prevent accidental contact.
And, as with any antenna, you must pay attention
to any power lines in the arca. Before you start
your installation make sure you know what’s
around you. You won’t get any warning from a
power line jolt.

+* The Rotatable Dipole

A radiating element for a half-wave hori-
zontal dipole at lower frequencies is huge. But,
in the higher frequency bands, such as 12 and
10 meters, the element is quite manageable.
What’s more, it’s small enough to mount on a
mast turned by a common TV antenna rotator.
You can make your own rotational dipole for 10
or 12 meters out of aluminum tubing you can find
at your local hardware store. Look for various
designs on this antenna in the antenna books and
in OST magazine.

- e

The rotatable dipole has the edge on the wire
version: can be placed high above ground on
a TV mast rotaror and can be rotated for better
signal. This CushCraft D3 covers 10. 15 and 20
meter bands. (Courtesy: CushCraft)

For an even cheaper and easier antenna,
make the dipole out of wire and mountitona i”
x 2” piece of wood fitted with an antenna mount.
Solder one side of the dipole to the conductor of
the coax feed and the other to the braided shield.
Using the formula 1=468/1. where | is the length
which is equal 10 468 divided by the frequency
(f) in Mz, you can determine the exact measure-
ment for your favorite band.

Want something a little more versatile and
substantial? CushCraft makes a multiband rota-
tional dipole for the 10, 15 and 20 meter bands.
The model D3 is 25.8 fect long, weighs 9 pounds
and will take up to 2 kilowatts. A similar antenna,
the D3W. is available for the WARC bands (30,
17, and 12 meters). Price for either is $259.99.
There is also a 40 meter dipole, which is just
over 42 feet tong and retails at $319.99. There
are other professionally made rotatable dipoles
on the market at various prices and performance
ability, so it pays to look around.

Roll vour own dipole with the help of a couple
of HamStik amennas and this clever connector.
The rwo HamStiks simply mount on the screw
elements and the connector mounts on a mmasi.
(Courtesy Antennawarehouse.com)

I've talked to several hams on-air who
have made their own semi-commercial rotatable
dipoles by taking two HamStik® antennas and
deploying them in a horizontal fashion with the
lower ends towards cach other. Antennaware-
house.com sells an inexpensive special connec-
tor to make this job even casier. You can make
your own rotatable dipole for 