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Tuning your receiver will never be easier. Introducing the all new Mini
Scout Reaction Tuner. With a .001 second measurement time, the
Mini Scout will not miss even the briefest of transmissions. While

locking onto a frequency

*Compatible Receivers: from up 1o 200 feet away (5w
ICOM UHF). the Mini Scout auto-
7000, 7100, 8500, 9000, R10 matically tunes the receiver® (o
AOR
8000, 80008, 8200 the action using its patented

Optoelectronics
Optocom, R11
Radio Shack

Pro2005/6 with OS456/Lite
Pro 2035/42 with 0S535

No modifications necessary. Interface cables required.

Reaction Tune capability. No manu-

al tuning necessary.

Specifications Scout Mini Scout
10MHz - 1.4GHz . .
Reaction Tune y =
LCD Display . .
<3mV Sensitivity . .

Signal Strength Bargraph . .
Filter Mode . .

DB32 & CC30 $29

e  OPTODIRECT-800-327-5912

Capture Mode . e—— %
Backlight . Patent No. 5,471,402 AR8200 Not Included %
Beeper . I
Vibrator . Scout Frequency Recorder %
400 Memories . Reaction Tuner com
255 Hits Counter o $349 .

e _ ;); SPECIAL

signais a Problem? (s s Yo B ot o= = P~
Knock them out with the N100 —n—.— i wara == i —n-—n——‘—!!— c®
Notch Filter. Blocks 88 - 108MHz, Us o 1“4 h hA Bl : L .d‘ Ud | " :. 3u3334
venue e augerdale
hcﬂ?nr}”;g;lietwee” antenna and Scoutor o - L 954).771-2080 Fax: (954)-771-2052  E Mail: sales ®optoelectronics.com

Prices and Specifications are subject to change without notice or obligation
DB32 Antenna shown on Scout and Mini Scout sold separately. AOR, ICOM, Radio Shack are all registered trademarks



There is more to WiNRADiIO
than just this:

Card-based receivers Portable external Multichannel Antenna distribution units
receivers surveillance systems

It’s also this, this, this and this:

Software
Plug-ins

-
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WINRADIO  teen s veeer
=

Virtual control panel
Frequency seting Ber haight

ZLRT Spaciem Scmpe - o ~ Track recener i - Hil count

- % Manual seting H Time on or
" fde Becod Neagate Qetore i - I
Frequency | Lezation Manual seting Logali
Boundary 7 Log hes r
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Muted 4
Grid L
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Spectrum
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Tk eret g,
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yoftware Developer Support
www.winradio.com

XRS

Extensible

Specification e L”N R.ADI«O

Also supporting Linux
www.linradio.com

WINRADIO. The future of radio:

Advanced Digital Systems, St. Louls, MO MCM Electronics, Centerville, OH Dealership enquiries:
(636) 458-1100 (800) 543-4330

Freq-n-Byte Communications, Oak Lawn, IL S$SB Electronic, Mountain Top, PA For more information and free software download, visit
(708) 857-9829 (717) 868-5643

Grove Enterprises, Brasstown, NC TechAmerica, Fort Worth, TX

xrs.winradio.com

(828) 837-9200 (800) 442-7221
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Cover Story

Crisis in North Carolina
By Robert Felton

Emergency coordinators had mo-
bilized for an emergency, believed it
had passed, then scattered — only to
find themselves confronted, just a few
hours later. by a disaster larger than
anything they’d ever even imagined.
In one of the counties hit by the worst
flooding, there were no hams at all at
the brand-new Emergency Operations
Center — they had been told there was
no need for an anachronistic service
like Amateur Radio. In another town,
trained volunteers couldn’t reach the
EOC and a 17 year old newbie put
together and manned an emergency
net for 11 days.

The unprecedented flooding fol-
lowing the hurricanes which hit North
Carolina taught a few lessons about
the importance of the Amateur Radio
Emergency Service (ARES), how im-
portant it is to prepare, and how unpre-
dictable a true emergency can be. See
page 10 for the story. Cover photos
courtesy Federal Emergency Manage-
ment Agency (FEMA).
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Using Music to ID SW Stations .........cccceececcacscercencees 14
By Bob Tarte

When you’ve exhausted all the
usual tools in trying to identify a mys-
tery station so you can add it to your
log, there is one more trick that could
clinch the ID-Whatkind of music does |
the station play? This is especially use- |
tul for those domestic stations on the
tropical band.

Can’t go south for the winter? Stay
loasty warm while you learn to distin-
guish between cumbia, reggae, meren-
gue, tango, salsa ....

DXing the AM Broadcast Band ............cccceeeeenencencncae 20

By Larry Van Horn

Listening for distant stations (DX) isn’t a just a shortwave hobby. Winter-
time provides the best conditions for listening for remote stations on your
mediumwave radio as well. Why not take on the challenge of trying to log one
AM station from all 50 states? This article will give you a jump start!

Decoding the Russian LEQ Navsats.........ccccreeeesnencene 26
By John David Corby

When the author stopped ignoring the data beeps on his scanner and started
trying to find out who they were. he discovered the Russians. He set himself the
challenge of learning to how to receive and decode the Russian navigation and
search and rescue satellites, without spending any money. You can do it, too:
here’s part one of two instaliments.

Reviews:

Parnass puts the much-anticipated Yaesu VR-500 wide coverage
handheld scanner through its paces;
he finds its text label display particu-
larly useful (p.98). Tom Sundstrom
gives MT an update on the latest devel-
opments in the shortwave industry
(p.97). Hint to hobbyists: Icom’s
W32A transceiver doubles as a great
scanner (p.103)!

WinRadio’s open architecture has
allowedthird-parties todevelop anum-
ber of plug-ins: Catalano looks at these
and WinRadio’s trunking option as
well (p.94). Which would you rather
lug around - a frequency book. innumerable
scraps of paper, ora Wizard organizer by Sharp?!
(See p.96)
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By Fred Maia, W5YI
fmaia@texas.net

FCC to Reallocate 200-MHz of Prime Spectrum

n November 18", the Federal Com-
munications Commission (FCC) is-
sued a Policy Statement concerning
spectrum management handling as we enter
the new millennium. The plan is to enhance
competition and toencourage the development
ofemerging telecommunications technologies.

The electromagnetic spectrum is managed
in the United States by two agencies. The
National Telecommunications and Informa-
tion Administration (NTIA) oversees federal
government frequencies with the FCC admin-
istering all other spectrum. The NTIA also
serves as the President’s principal advisor on
telecommunications and information policies.

Two hundred megahertz of prime VHF/
UHF/Microwave spectrum — which spans sev-
eral bands from 200 to 4,660 MHz — has been
made available through the transfer of fre-
quencies from government use and from the
reallocation of frequencies used by existing
nongovernment radio services.

Today, all of the radio spectrum below 300
gigahertz (GHz) is allocated for various pur-
poses. Congress addressed the spectrum short-
age issue in 1993 when the Secretary of Com-
merce was directed to transfer 200 megahertz
of spectrum below 5 GHz. currently used by
Federal agencies, to the FCC for licensing to
the private sector “to promote and encourage
the use of new spectrum-based technologies in
telecommunications applications.”

The law authorized the FCC to use competi-
tive bidding (auctions) for the reassignment
and licensing of spectrum for certain commer-
cial radio-based services.

The first phase of the reallocation process
was completed in 1994 when 50 MHz of fed-
eral spectrum was made available for immedi-
ate reallocation and 150 MHz for delayed real-
location. The 50 MHz designated for immedi-
ate reallocation were the 2390-2400, 2402-
2417, and 4660-4685 MHz segments. The 2390-
2400 and 2402-2417 segments were then real-
located to the Amateur Service on a primary
basis.

Now the FCC will be reallocating the 150
MHz spectrum that was delayed. It includes
the 2300-2305,2400-2402and 2417-2450 MHz
segments which are allocated to the Amateur
Service on a secondary basis.

The FCC Policy Statement serves as the
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framework for the reallocation. The spectrum
identified for reallocation is shown in the fol-
lowing table.

Frequency Band  Width Frequency Band  Width
216-220 MHz* 4 MHz 2160-2165 MHz 5 MHz
698-746 48 2300-2305° 5
1390-1395 5 2385-2390 5
1427-1429 2 2400-2402° 2
1432-1435 3 2417-2450° 33
1670-1675 5 4635-4660 25
1710-1755 45 See Note: * 15

Note: The bands 944-960, 1390-1400, 1427-
1432, 1670-1675, 2500-2690 and 3650-3700
MHz are candidates for the remaining 15 MHz
of spectrum. Part of the 216-220 MHz band and
the 2300-2305, 2400-2402 and 2417-2450 MHz
bands are allocated to the Amateur Service on
a secondary basis. Currently, the 2300-2305
and 2400-2402 MHz segments are not allo-
cated to any service on a primary basis.

The new spectrum will be used for a broad
range of emerging radio communications ser-
vices which will be implemented over the next
three to five years. It includes various new and
expanded mobile, wireless and medical telem-
etry services. Most of the spectrum will be
assigned by competitive bidding.

The FCC said an aggressive and innovative
approach to managing spectrum is necessary
and includes the following principles:

* Allow flexibility in allocations as appropri-
ate, including rules that would allow licensees
to better respond to market demand.

* Promote new spectrum efficient technolo-
gies, such as those that support ultra-wideband
and spread spectrum operations.

* Ensure that important communications
needs, such as public safety, are met.

* Improve the efficiency of our assignment
processes through streamlining and innovative
techniques, including consideration of new ap-
proaches.

» Seek out ways to make more spectrumavail-
able, for example, through refarming methods,
user fees or by reclaiming existing spectrum,

The Policy Statement inventories spectrum
that is available for allocation and sets forth
proposals for its use. The FCC plans to:

* Expand the General Wireless Communica-
tions Service (GWCS) spectrum to 50 MHz,

trom the current 25 MHz, and relocate this
service to the 4940-4990 MHz band at the
request of the National Telecommunications
and Information Agency.

* Allocate 90 MHz for Advanced Mobile and
Fixed Communications Service (AMFCS) at
1710-1755 MHz, 2110-2150 MHz and 2160-
2165 MHz. This will be a new flexible use
service available for mobile and fixed wireless
service.

» Establish a new Land Mobile Communica-
tions Service (LMCS)in 10 megahertz of spec-
trum at 1390-1395 MHz, 1427-1429 MHz and
1432-1435 MHz. This allocation will relieve
congestion and provide opportunities for use
of new, spectrum etficient technologies for
business radio communications.

» Reallocate the 48 MHz at 698-766 MHz
(TV channels 52-59) for Fixed, Mobile and
new Broadcast services for commercial uses
following the same approach the Commission
adopted recently in reallocating the 36 mega-
hertz at 746-764 MHz and 776-794 MHz bands
(TV channels 60-62 and 64-66).

» Allocate 10 MHz of additional spectrum for
Fixed and Mobile service intwobands at 1670-
1675 MHz, and 2385-2390 MHz and adopt
appropriate service rules to permit licensees
broad flexibility in the types of service and the
technologies used.

As part of the Commission’s efforts to ef-
fectively manage spectrum in the public inter-
est, FCC Chairman Kennard also announced
the creation of a Spectrum Policy Executive
Committee. The Bureau and Oftice Chiefs
involved in spectrumissues will participate on
the Committee under the direction of Dale
Hatfield (WIFO), Chief of the Office of Engi-
neering and Technology.

The Commission said that their new alloca-
tion plans requires use ot all of the frequency
bands now included in the reserve of spectrum
tor future uses required under the 1993 Budget
Act. The FCC replaced the existing spectrum
reserve with a new reserve of 40 megahertz in
the three frequency bands at 2300-2305 MHz,
2400-2402 MHz, and 2417-2450 MHz.

That basically means that Amateur access
to these bands will not be impacted for the
foreseeable future.

Action by the Commission November 18,
1999, by Policy Statement (FCC 99-354).
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LOSSARY

A Glossary of radio related terms used in Monitoring Times. (See www.grove-ent.com/mtglossary.html for a much more comprehensive list.)

THE RADIO SPECTRUM

ULF - Ultra Low Frequency (3-30 Hz)
ELF - Extremely Low Frequency (30-300 Hz)

VF - Voice Frequencies (300 Hz-3 kHz)

VLF - Varz Low Frequency (3-30 kHz)

LF - Low Frequency (30-300 kHz)

MF - Medium Fregquency (300 kHz-3 MHz)

HF - High Frequency (3-30 MHz)

VHE - Very High Frequency (30-300 MHz)

UHF - Ultra High Frequency (300 MHz-3 GHz)

SHF - Super High Frequency (3-30 GHz)

EHF - Extremely High Frequency (30 GHz and above)

// - Indicates a Parallel Frequency

UF - Microfarad

(H - MicroHenry

AC/ac - Alternating Current

AGC - Automatic Gain Control

AM - Amplitude Modulation

ARRL - American Radio Relay League

BCB - Broadcast Band (530-1705 kHz AM)

Bd - Baud

BFO - Beat Frequency Oscillator

BNC - Coax connector commonly used with VHF/UHF equipment

CB - Citizen Band

C-band - 3.7-4.2 GHz

Comm - Communications

CQ - General call to all stations

CTCSS - Continuous Tone Controlled Squelch System

CW - Continuous Wave (Morse code)

DAB - Digital Audio Broadcast

dB - Decibel; dBi- decibels over isotropic

DBS - Direct Broadcast Satellite

DC/dc - Direct Current

de - Morse code prosign meaning “from”

DSP - Digital Signal Processing

DTMF - Dual Tone Multi Frequency

DTRS - Digital Trunk Radio System

DX - Distant Station Reception

DXer - A person who engages in the hobby of distant radio/television
reception

DXing - The hobby of listening to distant radio or television signals

DXpeditions - DX Expeditions (trips to the boonies by radio listeners)

ECPA - Electronic Communications Privacy Act

ECSS - Exalted Carrier Selectable Sideband

E-skip - Sporadic E-layer ionospheric propagation

FCC - Federal Communications Commission

FD - Fire Department

FM - Frequency Modulation

Freq - Frequency

FRS - Family Radio Service

GHFS - Global High Frequency System

GHz - Gigahertz

GMDSS - Global Maritime Distress and Safety System

GMRS - General Mobile Radio Service

GMT - Greenwich Mean Time (replaced in most applications by UTC)

GPS - Global Positioning Satellites

GSM - Global System for Mobiles (900 MHz)

HT - Handi Talkie/Handheld Transceiver

Hz - Hertz

ID - Identification

IF - Intermediate Frequency

IRC - International Reply Coupon

ISB - Independent Sideband

kHz - Kilohertz

km - Kilometer

Ku-band - 11.7-12.2 GHz (plus 12,2-12.7 GHz in North America)

kW - Kilowatt

LCD - Liquid Crystal Display

LED - Light Emitting Diode

LNA - Low Noise Amplifier

LNB - Low Noise Block Downconverter

LNBF - Low Noise Block Downconverter Feedhorns

LSB - Lower Sideband

LT - Local time

LW - Longwave (150-300 kHz)

mb/MB - meter band/Megabyte

MDT - Mobile Data Terminal

MF - Medium Frequency
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MHz - Megahertz

ms - milliseconds

MT - Monitoring Times

MUF - Maximum Usable Frequency

mW - Milliwatt

MW - Medium Wave (typically 530-1710 kHz)

MW . Megawatts

NCS - National Communications System/Net Control Station

NDB - Non-Directional Beacon

NFM - Narrowband Frequency Modulation

NiCd - Nickel Cadmium Battery

NiMH - Nickel Metal Hydride battery

No Joy - Station did not answer call

NWR-SAME - National Weather Radio Specific Area Message Encoding

Ops - Operations

Packet - Amateur radio error correcting mode

PC - Personal Computer/Printed Circuit

PCS - Personal Communication System/Satellite

PD - Police Department/Primary Data

PFC - Prepared Form Card

PL - Private Line

Q - Performance rating regarding selectivity or bandwidth

QRM - Interference from another station

QRN - Interference from natural or man-made sources

QRP - Low power operation

QSL - A card or letter confirming reception of a radio station

QSO - Communications between two or more stations

QTH - Location

RDF - Radio Direction Finding

RF - Radio Frequency

Rptr - Repeater

RTTY - Radioteletype

SASE - Self Addressed Stamped Envelope

S-band - Microwave frequencies above UHF

SCA - Subsidiary Carrier Authorization (now known as SCS)

SCPC - Single Channel Per Carrier

SCS - Subsidiary Carrier Service

SELCAL - Selective Calling

Sesqui - A “Hauserism” meaning one and one-half

SINAD - Signal to noise and distortion ratio

SINPO - A code system used by radio hobbyists to indicate how well a
station was received: S=Strength, |=Interference, N=Noise,
P =Propagation, O=0Overall (sometimes shortened to S!0)

SITOR-A(B) - Simplex teleprinting over radio system, mode A (B)

S-Meter - Signal Strength Meter

SMR - Specialized Mobile Radio

S/N Ratio - Signal-to-Noise Ratio

SSB - Single Sideband

SSN - Sunspot Number

SW - Shortwave (high frequency - HF)

SWBC - Shortwave Broadcast

SWL - Shortwave Listener

SWR - Standing Wave Ratio

Tac - Tactical

Tent - Tentative

TIS - Traveler Information Service

TVRO - TV Receive Only

Tx - Transmit

UHF - Ultra High Frequency

UKoGBaN!l - United Kingdom of Great Britain and Northern Ireland

ULS - Universal License System

Unid - Unidentified

USB - Upper Sideband

UT - Universal Time

UTC - Universal Time Coordinated

Vac/VAC - Volts Alternating Current

Vdc/VDC - Volts Direct Current

VFO - Variable Frequency Oscillator

VOLMET - Aviation Weather Broadcasts (on HF)

VOX - Voice Operated Relay

VSWR - Voltage Standing Wave Ratio

WAM - Wideband Amplitude Modulation

WEFAX - Weather Facsimile

WFM - Wideband Frequency Modulation

wpm - Words Per Minute

WWV . National Bureau of Standards Time Station, Ft. Collins, CO

WWVH - National Bureau of Standards Time Station in Hawaii

Wx - Weather

WXSAT - Weather Satellite

X-band - Expanded AM broadcast band (1610-1700 kHz)

Zulu - Military time zone (same as UTC)



ETTERS TO THE EDITOR

NEWS AND VIEWS FROM OUR READERS Rachel Baughn, Editor

Why Not Listen to Hams?

Charles Lewis, Deptity Manager of VOA's
Transmitting Station in Greece writes. "l enjoy
reading Monitoring Times. Judging from the
lack of coverage in the magazine and my
personal observations, one thing that seems to
be missing in the US is an interest in monitor-
ing the HF ham bands.  was formerly A22AA
and 89288, much rarer than SVOLM. Under
those calls I received a lot of QSL requests
from SWLs. even a surprising many for CW
contacts; however, I received almost none from
the US. Nearly all were from Europe. | wonder
why that is so?

I became interested in ham radio through
SWLing back in the early 50s. Of course. that
was the time when AM was still king, so it was
easy to tune in amateur radiotelephone trans-
missions on simple receivers, even the old all
wave entertainment radios.”

— Charles Lewis. SVOLM

Devil's in the Details

In Bob Grove’s reply to a question by Mark
Burns in the October '99 “*Ask Bob” column,
he said *... electrons simply shitt positions at

nearly the speed of light from one atom to the
next, on down the line.” One reader wished to
clarify this:

“Actually theelectrons in acurrent carrying
conductor do not travel at anywhere near the
speed of light and [ believe many physics texts
provide information on the process. including
aformula to calculate velocity. Length, diam-
eter and type of the conductor are factors as
well as something termed "electron number
density,” which itself is calculated using the
conductor’s mass density, grams per mole and
Avogadro’s number.

(Normally | would dust off an old physics
text and provide the formula straight away but
I am a recent arrival at my new post of assign-
ment in Abu Dhabi, and my sea freight with all
my possessions has not yet caught up with me.)

May | also point out one other small error in
“The Launching Pad.” Mr Reitz refers to tem-
peratures in Jdegrees Kelvin but ! believe the
scientific community long ago agreed Kelvin
temperature would be described in “kelvins,”
not degrees Kelvin. Both errors may seem
quite small but it would be helpful to MT
readers to know the correct information.”

John N. Henning

Here is Bob’s reply, “In radio frequency
(RF) transmission lines, electromagnetic en-
ergy generated by the movement of electrons is
still quite switt. Quoting the ARRL Handbook,
‘In a real (non-ideal) transmission line, the
energy actually travels somewhat slower than
the speed of light (typically from 65-97 percent
the speedof light...)’  would consider thisto be
‘nearly” the speed of light, although perhaps
you would have been more comfortable with
‘approaching.’

“So far asthe properuse of ‘kelvin,” you are
absolwely correct. While Celsius and Fahren-
heit scales are relative and use the degree as a
unit, the Kelvin scale uses the kelvin as an
absolute, thermodynamic unit. | doubt, how-
ever, that any reader would have been misled
by the transposition of those terms.”

Bob Grove

In witn the new; in with the old

Marc Ellis, author of MT's new “Radio
Restonations” column, received several ematl
and snail mail letters from readers of his former
column in Gernsbach publications. We asked

Continued on page 105
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Electronic Suppliers Roided

Ramsey Electronics and Super Circuits were
two of several companies recently raided at
gunpoint, according to an Internet report. Both
have longstanding reputations for selling in-
expensive, quality educational kits and com-
ponents toelectronics hobbyists formany years
through ads in electronic hobby magazines
and via their websites.

“The U.S. Dept. of Justice is apparently re-
interpreting federal wiretapping and smug-
gling laws to include small hobby radio trans-
mitters,” read the report.

Ramsey’s website at http://www.ramsey
electronics.com/scstore/sitepages/hobby/
fedpage2.htm elaborates on the equipment
they may nolonger sell. “Investigators believe
world class ‘kidnappers and organized crime’
are using things like our $5.95 wireless micro-
phone kits for their ‘surreptitious’ interna-
tional espionage use! When inreality, they’ve
been used for years and years as a valuable
educational kit used in things like model trains,
amateur radio, school projects, Scout projects,
baby monitoring and more.”

As in Bill Cheek’s case, these raids put
business owners at risk of looking down the
barrel of a federal agent’s loaded gun, afelony
conviction, federal prison time, loss of prop-
erty, and legal fees into the tens of thousands
of dollars. The charge is that the products
might be in violation of US Code Title 18,
Section 2512 because they believe their “pri-
mary use” was designed for surreptitious use,
and not for hobby and educational use.

Prohibited Ramsey kits include audio and
video transmitters, several of which are dis-
guised as other household objects, and 800
MHz converter kits. According to Ramsey,
their primary customers are schools, Scouts
and hobbyists.

According to the Internet report, “A high-
ranking Justice Dept. official told one of the
business owners the orders for these raids are
politically motivated and originated from a
very highlevel in the Clinton administration as
a result of the Linda Tripp wiretapping case.
‘They justneed convictions,” the official said.”

Headed for a Showdown

The FCC, Congress, National Association
of Broadcasters, and community radio advo-
cates are headed for a showdown over low
power broadcasting. The FCC is expected to
hand down its ruling on the Low Power FM
License proposal we’ve been following for
some months.

In a last-minute preemptive move, Rep.
Michael Oxley, Vice Chairman of the House
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Telecommunications Subcommittee, intro-
duced the Radio Broadcasting Preservation
Act of 1999 - a short, 10-line bill which says
the FCC “shall not prescribe rules authorizing
the operation of new, low-power FM radio
stations, or establishing a low-power radio
service.” It went on to say that any low-power
FM licenses issued before the bill becomes
law will be void.

National Assn. of Broadcasters president
Eddie Fritts said the bill would “stop the FCC's
misguided initiative.”

Oxley claims “While the desire to provide
a public forum for community groups is laud-
able, amultitude of alternatives already exists.
Groups may obtain existing commercial or
noncommercial licenses, use public access
cable, purchase broadcast or cable air time,
publish periodicals, and utilize Internet
websites and e-mail, among many other op-
tions.”

Hams, advertising, and Herbert Hoover

Accordingto an article in Seniormagazine,
San Luis Obispo, CA, Herbert Hoover cred-
ited “the genius of the American boy” (i.e.,
hams) with the development of radio. The
Navy wanted to keep radio as a military tool
after World War I, but hams fought that effort,
and it was a ham that built the first radio station
in North America.

The issue of who was going to pay for radio
— government, big business or some alterna-
tive — wasn't decided in the U.S. until the first
commercial was run in 1922.

“It’s inconceivable that so great a possibil-
ity for service and fornews and entertainment
would be drowned in advertising chatter,” said
Herbert Hoover, then Secretary of Commerce,
under whose watch commercial radio was
developed.

Creative alfernatives

Paul Bendat got so fed up with commercial
radio that he sold his four stations (WABY
AM/FM, and WKBE AM/FM), but he’s still
broadcasting ... on WABY.com. Advertisers
buy space on the site, but Bendat says, “It’s
much more fun on the Internet. You’re not
worried about the Arbitron [ratings], you're
back to serving people who are out there. This
is getting back to the fun of radio.”
(Schenectady Gazette)

KIIS-FM in Burbank, California, is doing
its bit toward community access to the air-
waves. Under its “Corporate Takeover” pro-
gram, KIIS invites listeners to be disc jockeys
and provides technical helpto get them started.
One person who has taken them up on the offer

is Sister Mary Lisette Valenzuela. The 35 year
old nun plays the rock and talks the talk with
enthusiasm. How many opportunities does one
gettoinfluence 2.2 million potential listeners?
KIRN 67 AM in Simi Valley is an example
of aradio station switching formats to adapt to
its community. KIRN identifies as Radio Iran
— the first 24-hour Persian radio station in the
country! It was *“a monster market was ne-
glected,” says the station’s president.

Got Your Scanner On?

Ina well-balanced article by Orange County
Register reporter Phil Garlington, the author
reminisces how he gotstarted listening to scan-
ners as a rookie reporter. He was rather sur-

(See www.grove-ent.com/hmpgmt.html for
more events and club info)

Feb 19: Oberlin, PA

Harrisburg RAC 2000 Winter Hamfest, Citi-
zens Fire Company of Oberlin - Talk-in
146.16/76 MHz. Gen adm 8a.m. For more
info see http://hrac.tripod.com, email
N3NJB@aol.comorcall 717-939-4825. VE
testing 9a.m.

Feb 20: Brighton, CO

Aurora Repeater Association Swapfest2000,
Adams County Fairgrounds, 9755 Henderson
Rd. (west of US 85 off 124th Avenue); talk-
in 147.15 (+); admission $3. Aurora Re-
peater Association, P.O. Box 473411, Au-
rora, CO 80047-3411, NOARA @gsl.net

Feb 27: Levittown, NY

LIMARC Winterfest 2000, Levittown Hall,
201 Levittown Pkwy, in Hicksville, NY;
Talk-in 146.850 (PL -136.5) 8a.m. For more
info call 24-hrinfo line 516-520-9311, email
hamfest@ limarc.org or visit www.limarc,
org

COMING UP:

March 10-11: Kulpsville, PA - The Winter
SWL Festival. See
http://www.trsc.com/winterfest.html for
registration and info.

March 12: Waukesha, WI - SEWFARS
ARC Hamfest - 414-835-7035

March 18-19: Midland, TX - St Patricks
Day Hamfest - http://www.w5qgg.org or
oilman@ Ix.net



prised to discover what a wide-spread hobby
scanner listening is.

In the article, Ken Newkirk of Long Beach
says his neighbors call him every time a heli-
copter flies over to ask, *“*What's goin’ on,
Ken? You got your scanneron?’ It’s a way for
people to find out what’s happening in their
neighborhood.”

Some of this monitoring may be short-
lived. Said Garlington, “Many urban police
departments, including those in Orange County,
eventually will shift over to digital radio.... It
isn’t clear yet whether Congress will even
allow hobbyists to monitor digital police radio
traffic.”

Here are some recent system changes we’ve
been told about by our readers:
Jacksonville, Alabama: Motorola 800 MHz
ASTRO® digital system; activated July 1999.
151 separate agencies on asingle system infra-
structure. Compliant with the Project 25 digi-
tal standard’s common air interface (CAl).
Calhoun and Talladega counties were part of
Motorola’s initial field test.

County of Pima, Arizona: Contracted with
EF Johnson to provide a three-site 800 MHz
Multi-Net IITM trunked radio systemto handle
over 1,100 portable and mobile radios for the
Sheriff’s Office of Pima County.

Phoenix, Arizona: Going to Motorola Type Il
TRS by the end of this year for Police, Fire,
and City Services. The frequencies have been
allocated; some talkgroups currently active
for testing. “They have made it very clear that
they will not make the switch to digital until a
fully capable digital scanner has been pro-
duced, because they do not want to shut out the
many ‘wonderful and helpful scanner listen-
ers’ in our city.” Adam Goldman, Chief Op-
erations Officer, Pozilla Software.

Los Angeles, California: City council signed
a contract with Motorola to install a $50.8
million ASTRO digital trunked public safety
communications system.

Denver, Colorado: Began next phase of the
statewide digital communications system in-
frastructure which builds on a shared Motorola
800 MHz ASTRO communications system
already in place in Douglas and Jefferson
counties.

Hillsborough County, Florida: A courtbattle
looms between Hillsborough County, Florida,
and Ericsson over a high priced police radio
system. Installed in 1994, the system has been
plagued by glitches, and Ericsson wants an
additional half-million dollars tomake it Y2K
compliant. “We put an extreme amount of
money into this system, and it still doesn’t
work five years later,” said County Commis-
sioner Jim Norman. "I don’t think we should
pay a dime for Y2K compliance.”

COMMUNICATIONS

Reno, Nevada: Washoe County Commission
approved an agreement with Reno, Sparks, the
school district and the state for sharing operat-
ing costs for a new 800 megahertz Ericsson
radio system.
Greensburg, Pennsylvania: Westmoreland
County wants to install a high-band, 800-
megahertz system that would require
firefighters to get new radios. Volunteer
firefighters said they have little or no money to
purchase new equipment. County officials said
a computer-based system could allow analog
low-band radios like those used by local
firefighters tc communicate with the Motorola
high-band system being developed. The soft-
ware, however. still has to be approved and
tested by the FCC.
Longview, Texas: Motorola 800 MHz trunked
radio system activated June 1999
San Antonio. Texas: Contracted with Ericsson
to put all public safety in the San Antonio area
on a new Ericsson EDACS Digital system.
Twin Cities area, Minnesota: Construction
is underway on “the nation’s first digital
‘trunked’ public safety radio system,” capable
of handling 2,400 conversations at once. The
system is Project 25 compliant. Expected
completion in 2 years. Start-up with Hennepin
County, Minneapolis, the Metropolitan Coun-
cil, the State Patrol and the Minnesota DOC.
Other cities and counties are expected to buy
in within the nexteight years as theirownradio
gear wears out.

...And then there’s ...
Holyoke, Massachusetts: City Council con-
sidering a recommendation from its Finance
Committee to spend $15,000 for a second
radio frequency and radios. The channel that
police had been using as a backup is licensed
to the town of Palimer, which plans 10 increase
its use. That would throw all Holyoke commu-
nications onto one frequency, which could be
dangerous.

Project 25 Mixed Reviews

Several years ago, the Association of Po-
lice Commissioners Association (APCO) led
development of a system-design standard
called Project 25 that was adopted by the
Radio Board, despite continuing controversy
over its cost and domination by Motorola.

Critics say Project 25, replete with com-
puter, microwave and fiber-optics technology
related to cellular telephones, is slower and
much more expensive than a European police
communications standard called Tetra, which
is used around the world except for North
America.

One critic is Mark Hoppe, a St. Paul radio
engineering consultant, who wrote in Radio

Resource magazine, “The state of Minnesota
could have possibly built a statewide Tetra
radio system and a new Twins stadium for the
same price as a Project 25 trunked solution. In
addition, virtually all Minnesota public safety
agencies would have been able to afford the
Tetra solution, rather than just a few large
agencies, providing true interoperability of all
Minnesota.”

DR N

I/— “Communications” is compiled by
Rachel Baughn, editor, from news items
sent in by our readers. The “theme” this
month seems to be evidence of a more
concerted effort on the part of government
and big business to control access to the
airwaves — both transmitting and receiv-
ing.

Those reporting this month: Anony-

mous, NY; Chanel Cordell, GA; Roger
Cravens, GA; James Henderson, AL;
Henry LaViers via email; Kenny Love,
SC: Larry Mathis, CA; Doug Robertson,
CA; Ed Schwartz, IL; John Stankovitz,
NJ;Robert Thomas, CT; Gayle VanHormn,
NC; Larry Van Horn, NC; Robert Wyman, |
FL

I
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By Robert M. Felton

Buildings deemed structurally unsafe are marked for bulldozing with a red X. The entire first floor
of this grocery store was flooded.

Radio: A toy to tickle the ears of fools.
Francis Beeding

hough Beeding might have thought his

Jjudgment well confirmed during the

CB heyday of the seventies, he would
probably have thought differently if he’d been
awaiting news of friends or family stranded on
Ocracoke Island as Hurricane Dennis took its
weird, veering course off the North Carolina
coast during the summer of 1999. There, as
high winds lashed the coast and saltwater
submerged the streets, the island’s only com-
munication with the rest of the world for many
anxious hours was provided by a lone ham
radio operator broadcasting from the second
story of his home. Everything, he reported,
was oul: no water, no power, no telephone.

Practicing for emergencies

Amateur communications during emergen-
cies were disorganized prior to 1935; a ham
would simply begin broadcasting and hope he
caught the ear of someone who could provide
the needed help. In that year, the American
Radio Relay League (ARRL) organized the
Amateur Radio Emergency Service (ARES) in
order 10 systematize the provision of emer-
gency backup communications during civil
crises. If everyone knew where to go and
agreed ahead of time upon the frequencies to
be used, the reasoning went, a good thing
could only get better.
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By any measure, the program has been a
resounding, if unsung, success: today, ham-
provided backup communications are written
into the emergency plans of virtually every
level of the public sector, from municipal
Parks departments through the Federal Gov-
ernment.

Though the formal organization chart de-
scribing ARES and its relationship with the
National Traffic System (NTS) appears be-
wilderingly complex on first inspection, it's
actually straightforward in practice. The United
States is subdivided into 69 separate areas, or
sections, on the basis of population and geog-
raphy. The ARRL members within each sec-
tion elect their own Section Manager. The
Section Manager directly appoints, in turn, a
number of officers who serve as a sort of
cabinet, one of whom is the Section Emer-
gency Coordinator (SEC). If the Section is
subdivided into districts, the SEC will appoint
for each a District Emergency Coordinator
(DEC). The DEC’s appoint local Emergency
Coordinators (EC), each of whom appoints an

GLOSSARY

AEC Assistant Emergency Coordinator
ARES  Amateur Radio Emergency Service
ARRL  American Radio Relay League
DEC District Emergency Coordinator

EC Emergency Coordinator, local level

EOC Emergency Operation Center
SBC Southern Baptist Convention
SERT  State Emergency Response Team
SET Simulated Emergency Test

Assistant Emergency Coordinator (AEC).

Though the actual day-to-day working of
any one section will differ from another ac-
cording tothat Section’s unique circumstances,
the burden of recruiting and training hams for
emergency work, interacting with local emer-
gency services, and negotiating inter-jurisdic-
tioncommunications agreements for crises that
cross organizational boundary lines falls prin-
cipally upon the ECs appointed at the munici-
pal and county levels.

Generally, hams in the ARES get hands-on
practice throughout the year, providing, for
example, volunteer communications for civic
events expected to draw a large crowd. Fur-
ther, the ARRL sponsors a Simulated Emer-
gency Test (SET) annually. The teams that
participate in the SET are graded on the num-
ber of hams mobilized, the number of report-
ing stations, their ability to carry out certain
tasks that become necessary in the course of
the exercise, and several other parameters.
Participation in the event enables local organi-
zations to assess their strengths and weak-
nesses, and refine their plans in anticipation of
the day when the emergency is real and every
minute counts.

In North Carolina, 6-term Section Manager
Reed Whitten has patterned the structure of the
Section emergency communications team to
maich precisely the State Emergency Response
Team (SERT) structure. The section is divided
into three districts, and each district is subdi-
vided geographically to match the state’s sub-
divisions. Thus, for every administrative level
of the SERT there is a one-to-one correspon-



dence with a radio coordinator.

Though the circumistances governing every
emergency are different, the Section takes
provision of emergency communications seri-
ously; fortwo years in arow ithad the nation’s
highest score in the SET. The Section exploits
the Internet, 100, maintaining a mail list that
continuously updates, viae-mail. news of pend-
ing events that might require emergency com-
munications. Last, Whitien takes an expansive
view of the ARES role: they are not, he insists,
message technicians: they’re communications
consultants. That distinction would prove vi-
tal when Floyd hit.

Mobilizing for hurricanes

The 1999 {.abor Day weekend in the mid-
Atlantic was governed by Hurricane Dennis.
The storm came up from the Cartbbean, tapped
North Carolina, then went back out 1o sea and
parked. As the coast filled with tourists eager
for one last summer weekend at the beach.
Dennis sat offshore and churned. Then, atypi-
cally. the storm turned again toward land.
Rough seas made it impossible tor the ferries

Ham operators everywhere have established
communications nets that will be used when
disaster strikes; a comprehensive listing of
them is available from ARRL (225 Main St,
Newington, CT 06111) for $4.00. It’s well
worth the money: this book is to the monitor as
an entire cheesecake is to your greedy-eyed
author.

Florida

144.90, 145.23, 145.35, 145.37, 146.49,
146.61, 146.70, 146.715, 146.73, 146.745
146.76, 146.775, 146.82, 146.88, 14691
146.925, 146.995, 147.00, 147.03, 147.06,
147.15, 147.195. 147.24, 147.27, 147.375,
147.70, 3908, 3940, 3950, 28450

Georgia
53.45,145.13,145.27,145.35,145.39, 145 .45,
145.47, 146.61, 146.805, 146.985, 147.00,
147.015. 147.045. 147.075, 147.585, 224.60
224 .94, 443.075, 443.175, 3975

South Carolin:
145.25, 146.535, 146.79, 3993.5

North Carolina
146.67. 146.76, 146.94, 147.12, 147.015.
145.35, 147.30, 442.15, 442.35, 3923

Virginia

145.11, 145.37, 14543, 14549, 146415,
146.655, 146.715, 146.745, 146.76, 146.79,
146.82, 14691, 146.94, 146.97, 147.09,
| 147.12. 14718, 147.195. 147.27, 147.165,
147.255,147.345, 147.36, 147.39, 3680, 3910,
3947

All frequencies courtesy of American Radio
\_Relay League

-

VISITORS

come share your pain.

Executive was in the vicinity.

to file a report.

10 do - stay away!

Disaster relief is a fearsome job. The demands are huge, the resources few, and the dimensions
of the disaster are imperfectly known and ever-changing. Imagine, then, that your on-the-fly
efforts 10 gain control must abruptly be set aside because some dignitary or other has decided to

On this point, the people 1 spoke with were nearly unanimous: Clinton’s concern might be
welcome, but his presence certainly wasn’t. All aircraft were grounded during his visit, with the
result that volunieers found themselves standing around for hours at soggy, ad hoc landing fields
while helicopters awaited clearance to get airborne.

Even worse, the doors 10 the Edgecombe County EOC were locked by the Secret Service when
the President passed. American citizens, those at the literal center of the desperate effort to save
lives and property were, in essence, summarily placed under house arrest because the Chief

There were other problems. Media folk from all over the world descended on the area and
gobbled up precious communication resources. Some reporters, for example, kept cellular
telephone connections open for hours rather than risk being unable to connect when it was time

The long-standing advice (in some jurisdictions, statutes) about going to the scene of an
emergency is still the best: if you're not participating in the relief effort, if you don’t have a job

serving Ocracoke Island to operate. and high
winds prevented air travel. stranding hundreds
of residents and tourists. One by one, as water
rose and spread across the island. power, wa-
ter and telephone went out of service. Hamson
Hatteras and the mainland passed hundreds of
messages, reporting on everything from their
visual inspection of utilities, to the location of
a pregnant woman who had to be airlifted 10 a
hospital to give birth, to squelching a wild
rumor of mass starvation on Ocracoke.

Then. only two weeks later, the atter-action
reports and performance analyses barely di-
gested by the ECs. a spine-tingling message
went out: Hurricane Floyd was coming. And
the Weather Service. recalling the Sumo wres-
tler-sized storm that devastated south Florida
and wiped the town of Homestead right oft the
map in 1992, was characterizing Floyd as
Andrew’s big brother.

Floyd entered North Carolina the night ot
September 15" Covering a massive area. the
storm dropped rain in buckets, but the winds
dropped rapidly once the storm made landfall
By early afternoon on Thursday. the 16", the
sky had begun to clear and most residents were
counting their blessings. Floyd was gone,
alright — gone upstream, where he was dump-
ing stupendous amounts of water onto land
saturated by Dennis only 1wo weeks earlier.
The water was gathering in ditches. filling
drainage courses. cascading intoovertull ponds
and streams. gathering into cataracts.

DEC Jim Lewis, N4PE, spent the night of
the 15" at the Nash County EOC. The night
was not so bad as promised. and by mid-
afternoon Thursday hiscommunications teams
had returned to their homes. In Edgecombe
County, home to Tarboro and Princeville, two
of the towns hit worst by flooding, there'd
been no hams at the EOC. The facility was
brand spanking new, most of the ofticers had
cell-phones, and the radioequipment was some
of the best that money could buy; for that
matter, the gear had been sold to them by A.B.

Gentry, WN4Z. the local EC. There’d be no
need, the hams were told, for an anachronistic
service like Amateur Radio.

Pandemonium and a surprise
hero

Friday morning, Gentry awoke early and
looked outside. Water was creeping across his
lawn and toward his home. He awakened his
wite and prepared 1o leave. By the time they
got to his truck, water was lapping at the
running boards. Minutes later the truck was
swept up by tlood waters. At 7:00 am, the
Edgecombe County EC was standing on top of
his truck, in water up to his knees, frantically
radioing for help. He and his wife would
remain there tor more than two hours.

Geniry’s AEC, Steve Unrein. KE4EGK,
spent Friday morning helping a neighbor saw
up atree that had fallen the preceding night. At
about 1 1:00 am. his wife came running down
the street to notify him that she'd just learned
that parts of Tarboro were flooding. and she
was going to evacuate her mother tfrom her
home. Unrein decided 10 go with her. Caught
in traffic while returning home. he learned
from atown police ofticer that the repeater had
failed. He sent his wife and mother-in-law
home and went to assist the police, eventually
commandeering a town-owned cherry-picker
to dangle an emergency antenna high above
the station

The rising water dissected Tarboro, mak-
ing it difticult or downright impossible for
hams to get where they needed to be.

Chris Plumblee, KG4CZU. a 17-year old
high school student who d received his license
only a tew months before, was idling around
his home that Friday afternocon and only vaguely
aware of the flooding when he received a
telephone call from a ham in Rocky Mount, a
town about 20 miles away. Could Plumblee
make it to the EOC and lend a hand?

Plumblee went, expecting to find adults
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who’d tell him what to do (**Cream and sugar
in that?”). What he found, instead, was pande-
monium, an EOC that had collapsed. He
stripped the gear from his car. set his mag-
mount antenna on a windowsill and, sitting on
the floor, began assembling an emergency net.
The next day his father would help him strap a
groundplane antenna to a mast and tie the mast
to the side of the EOC. where it rested atop an
awning. Breaking only for sleep and chow, he
would remain on station as net control for the
next 11 days

The near simultaneous loss of his home,
business and transportation forced Gentry out
of action. and Unrein was forced 1o take con-
trol of the locat communications effort. By the
end of that long, first day he"d managed 10 get
people where they were most needed, except
the town of Conetoe (Koh-knee-tuh), the re-
mote home of approximately 600 people. He
went there himself by helicopter, arriving at

about 2:00 am Saturday. With the assistance of

his son he hooked up an emergency generator
for the shelter, hooked up the radios. and
began filing reports. Before it was over, the
Edgecombe County radio team would pass
thousands of messages, covering evervthing
from missing person reports (o prescription
requests.

The havoc ranged far beyond Tarboro and
the adjoining town of Princeville, however. In
Nash County, DEC Jim Lewis was assisting at
the EOC and coordinating the work of ECs
throughout low-lying eastern North Carolina.
All were hampered by rapidly rising floodwa-
tersand Mother Nature's wicked sucker-punch:
they’d mobilized for an emergency. believed it
had passed, then scattered - only 1o find them-
selves confronted. just a few hours tater, by a
disaster larger than anything they'd ever even
imagined.

In the capital city of Raleigh. the state
government was frantically organizing the re-
lief effort. The EOC is located in the basement

problems.

as of this writing, is 57.)

right?

spectator sport, this is opportunistic.

\ services personnel are doing the same thing you’re doing: struggling to get the big picture and, sometimes, thinking aloud.

el e —

fatalities was much higher than the SERT had formally acknowled

It makes you wonder: the State is saying x, but the people ca

On the other hand, there are no reports in the media or on the net about
be one or two corpses yet to be discovered, but not 50.

How, then, does it happen that some operators are so certain the official numbers are significantly low? The most likely explanation is that the report
of asingle corpse is broadcast repeatedty with slightly different coordinates; tick-tick goes the operator’s mental counter, many times for asingle fatality.
And don’t forget that hyperbole tends, in any case, to flow in direct proportion to the adrenaline.
The lesson for the monitor is clear: don’t assume that anything originating from the maelstrom is necessarily correct. The volunteers and cmergencyj

of a downtown office
building, and consists
of a rectangular set of
hallways with small
offices on the outside
perimeter and, on the
inside, a large central
conference room with
seating for about 100).
Digital maps of the an-
ticipated flood for vari-
ous storm intensities
adorn the walls, and
video equipment is
available for virtually
any presentation me-
dium; as many as three separate images may be
displayed at one time. The radio room itself is
a copper-lined vault left over from the Cold
War era. Each day. representatives of the vari-
ous state and federal agencies. and retief orga-
nizations, assembled at 5:30 pm (o report on
the previous days activities and coordinate
interagency work.

On day S, the Southern Baptist Convention
(SBC) reported they had eight mobile kitchen
scattered across the flood zone, and were serv
ing thousands of meals daily. The Satvation
Army had 75 mobile canteens in the area. and
was moving in portable showers and sanitary
facilities. The Red Cross was operating shel-
ters, and churches and fraternal organizations
throughout the nation were gathering food,
clothing and money, and dispatching busloads
of shovel- and Pinesol-wielding volunteers to
assist in clean-up.

Consistent with Reed Whitten's vision of
ARES as an emergency communications con-
sulting service. area hams had arranged for a
repeater installation needed by the Red Cross
for coordination with the SBC feeding efforts:
they found the tower, the equipment, installed
it, and negotiated the necessary permissions
with the FCC; a week later, they did it all over

The ARRL communications manual specifically admonishes emergency operators to scrupulously avoid broadcasting rumors. They know that
news-junkies will be eavesdropping, and don’t want emergency communications to be the source of misleading information that might lead to needless

| Listening in on the Tar Heel Emergency Net several evenings in a row, I never heard anyone directly contradict that day’s official fatality count
or offer a private estimate. I did hear a lot of comments. however. that in tone and context left no doubt that the operator believed the number of actual
ged. Privately, operators offered estimates ranging up to 200 dead. (The official toll,

The state, probably. Admittedly, the state wants scary humbers in order to bolster their petition for federal aid and is lumping specious fatalities
into the official total. One of the official Floyd “victims,” for instance, is an automobile passenger who died when the driver drove around a blockade
and went off a washed-out bridge — long after the storm had passed. By even North Carolina standards, where public-sector dishonesty is a sort of

rrying the messages. who sure ought to know, say the number is much higher. Who's

peoplesearching for missing relatives or friends. It’s conceivable there might

The high water mark is easily visible at the Tarboro Town
Hall and Community Center. Not so evident is the red X
which also marks this building for razing.

again.

North Carolina got whacked with yet an-
other heavy storm only daysafter Floyd passed,
before the flood had crested in some areas.
When the water did at tast recede, Tarheels
found themselves looking at a fetid bleakscape
of corpses, rotting animals, raw sewage, and
dislodged coffins. More than 4.2 million acres
were flooded. 43,000 homes were damaged,
and another 15.000 homes were totally de-
stroyed. More than 1,000 roads were closed,
including, for weeks. 1-95. Eleven major
bridges were washed out, and 21 sewage treat-
ment plants were flooded. More than a million
poultry were drowned in their barns. Life in
the affected areas will not return to normat for
many years. if ever.

But ARES is determined to be ready for
whatever comes next. In Tarboro. the local
leadership met on October 10" 10 review the
lessons of the Floyd disaster, and refine their
plans. They were just in time, it wrned out:
only days later. the Weather Service announced
that Hurricane Irene was on her way.

W,

The author may be contacted at

RMFelton@aol.com
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NEW RADIOS
FOR A NEW CENTURY

GRUNDIG SATELLIT 800 MILLENNIUM RECEIVER!

Grundig’s superior quality continues with this new multiband radio—the Satellit 800 Millennium. )
Featuring 100 kHz-30 MHz frequency coverage, air band, and FM broadcast as well, the 800 offers ,
USB, LSB reception of two-way communicators and synchronous AM detection of those elusive DX .

stations.

Three filter bandwidths (6, 4. 2.3 kHz) allow a choice of selectivity options, while
high dynamic range coupled with high sensitivity assure equal handling of the weakest
signals in a strong-signal environment. Separate bass and treble controls allow custom-
contouring of sound into the large internal speaker.

Additional features include 70 channel memory with scan. dual clock/timers, battery
or AC operation, analog signal strength meter, large multifunction illuminated LCD
display. direct frequency entry, tuning knob, fast/slow AGC selection, whip or external
antenna options, stereo FM headphone jack. and recorder output.

bRnER RCV 33 Only 5499%

plus $18 UPS shipping or US PHiority Mail

YAESU VR-500 WIDEBAND, HANDHELD RECEIVER!

Featuring continuous (less cellular) 100 kHz-1300 MHz frequency coverage, all-mode reception (AM. FM-W, FM-N, USB,
LSB, CW). selectable priority channel, and 1000 memory channels in 10 banks. this pocket receiving station is loaded with features!
Up to ten dual-frequency-watch channels may be programmed for two-frequency-simplex monitoring, ten weather channels may be
selected, and ten additional search bands may be programmed and automatically memorize active channels. Load frequencies from
you computer database with the optional cable.

This tiny marvel (2.3"W x 3.7"H x 17D) fits readily in a shirt pocket and weighs a slight 8 ounces. See the signals above and
below your tuned frequency with the band scope; see the backlit display and keypad in dim light conditions; conserve power with
the battery saver function; display memory channels alphanumerically; compare signals on the bar graph S meter. Volume and
squelch controls and full numeric keypad make signal monitoring a snap. A selectable attenuator reduces sensitivity in strong-signal-
overload environments.

Tuning steps may be chosen from among 13 intervals from 50 Hz to 100 kHz, and 0.5 microvolt sensitivity assures weak-signal
reception. Power may be provided by two AA alkaline cells (not included), an optional NiCd battery pack, external 12 VDC supply,
or optional cigarette lighter cable. Includes whip, hand strap. full instruction manual, and belt clip.

onnengvnkau 'I an :\
Only °339% s
y ‘\-ibzl

Grove Enterprises, Inc.
800-438-8155 (US and Canada)

plus $18 UPS shipping or US Priority Mail

Accessories

ANT 14 High performance Condor flex antenna $29.95 828-837-9200; 828-837-2216 (Fax)
ANT 36  Active Duck amplified shortwave whip antenna  $49.95 7540 Hwy 64W; Brasstown, NC 28902
BAT 23 FNB-59 NiCd rechargeable battery pack $29.95 ‘eb: www -

DCC 17 E-DC-5B Cigarette lighter cable $24.95 web: -grove-ent.com

SFT 25  Cloning Software and Computer cable $39.95 e-mail: Order@grove-ent.com



ID

' /V/ubwb

Shortwave Stations

by Bob Tarte

hortwave reference guides like the World Radio TV Handbook

and Passport to World Band Radio take some of the mystery

out of DXing. Monitoring Times gives you another big leg up.
So, on the international bands, identifying a station can often be as
simple as checking time, frequency, and the language of a broadcast
against a printed schedule. Bingo. You've bagged Iceland.

The situation gets trickier if you don't recognize the language, or
if two same-language stations share a time and frequency — especially
in the Tropical Bands (2000-5900 kHz) where hour-to-hour changes
in propagation dramatically affect what you can hear. And even
monthly publications have trouble keeping pace with the frequency
and scheduling idiosyncrasies of domestic shortwave broadcasters.
The station you've glommed onto might even be too new to have
made it into print.

Say you’re hearing what you’re reasonably sure is Portuguese on
a 60 meter band frequency in the wee hours of the night, but your
reference materials turn up a big zilch. Common sense might indicate
you've pulled in a Brazilian, but if the propagation gods are generous,
you may have snagged Angola or Mozambique. Knowing what type
of music is popular in the country you’re hearing can give you a
definite edge on an ID. Shouid the playlist lean toward samba-
influenced tunes, Brazil is a safe bet. But if the ambiance leans toward
kizomba, Angola is the ticket instead.

Knowledge of the kinds of music a station would never play can
be just as important as knowing what it would. An unidentified
Middie Eastern station broadcasting a muezzin calling passages from
the Koran could originate from any Islamic country. But if you've
tuned in any flavor of Middle Eastern pop music, you can safely
eliminate conservative nations like Saudi Arabia or Iran.

The World Pop Bulldozer

While a dose of musical savvy can help pin down a country on the
airwaves, there are a couple of caveats. First, music from one country
may be popular throughout an entire region. Cuban-based salsa and
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timbia is played with often subtle local variants throughout Latin
America and beyond. The juggernaut of African music, Congolese
soukous — originally based on the Cuban rumba - still has incredible
reach throughout the continent, though it’s nowhere near as pervasive
as in years past. The ubiquity honor goes to American rap and its
offshoots, which have penetrated virtually every urban culture in the
world. Whether pure or homegrown, hip hop music along with other
western pop genres bulldoze local forms. A Lauryn Hill hit is just as
likely from Maputo or Honiara as it is from Omaha. But keep
listening, because the next song you hear may well be a traditional-
based piece that will tip you off to country of origin.

The listing that follows is an introduction to some of the music
you're likely to run into while DXing Latin American and Africa on
the 120-, 90-, and 60-meter bands. Since even my golden verbal
descriptions only go so far, I'm also recommending some currently
available CDs that will not only give you an insight into different
styles of world music, but also provide darned good listening. Every
CD cited is in my own collection. For the most part, the listing below
does not include countries with one or more major international
broadcast stations, because these are usually easy to identify by other
means. Instead, the focus is on stations that mainly inhabit the
Tropical Bands and, in a few instances, medium wave.

Also not included here is info regarding music you’ll find on
evangelical shortwave stations in Guatemala, Ecuador, Swaziland,
and elsewhere. Chances are, if you've keyed in the frequency for one
of these, propagation favors your target area, and you're hearing
devotional songs, you’ve hit the bulls-eye.

Finally, a tip for the fiscally conservative. You needn’t spend all
your cash on the discs cited below to benefit from this article. You can
listen to most of them on-line via RealAudio sound samples at
amazon.com or other e-commerce sites that sell CDs.

LATIN AMERICA & CARIBBEAN

Argentina
A country as cosmopolitan as Argentina absorbs musical influ-
ences from all over the world. But whatever pop fads come and go,




the national passion remains the tango. Centered around the big
brother to the accordion — the bandoneon — and often accompanied by
an orchestra, tango combines strong European melodies, a gypsy
sensibility, and an unmistakable air of melancholy. It’s become a
musical craze as far away as Finland. Tango is easy to recognize. But
if you need help, refer to anything by the legendary Astor Piazzolla,
whose name is synonymous with tango’s artistic peak.

Brazil

If the Portuguese language in rapid-fire fashion isn’t a tip-off that
you’ve tuned into a Brazilian station, the music will be. Samba.
Brazil's national sound, is identifiable via its acoustic lead guitar,
mellow vocals, gliding back beat, and sensuous percussion laid down
by a metal scraper or multiple carnival drums. Regional stations might
favor forro. a sparkling accordion based music usually played fast, or
other pop based onritual drumming borrowed from Brazil’s candomble
and umbanda religions. Brazil Classics I: Beleza Tropical (Luaka
Bop label) is one of the best Brazilian anthologies you’ll find. Forro:
Music For Maids And Tuxi Drivers (Rounder Records) will give you
the lowdown on forro.

Cuba

There’s little mystery to finding Cuba on shortwave. But in the
winter months, you may also run across it on medium wave. From my
Michigan location, Radio Taino often comes in loud and clear on
1180 kHz, eclipsing WHAM. Rochester, NY. The continuing music
crazein Cubaistimbia. an update of New York barrio-spawned salsa,
which in turn updated the big band mambo of the *50s. Listen for
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hard-charging brass. metallic-sounding timbale drumming, and high
energy call-and-response vocals. Los Van Van does timbia proud on
Llego...Van Van (WEA/Latina). A rural guitar-based style known as
the son has also made a comeback thanks to the Grammy Award-
winning Buena Vista Social Club (World Circuit/Nonesuch).

Colombia

Colombian radio broadcasts a wide range of Latin music, many
with same generic romantic sound that you'll run into on Venezuelan
stations. But be attentive for cambia, characterized by a perky beat
reminiscent of Jamaican reggae and often shot through with playful-
ness. Two discs on the World Circuit label, Cumbia Cumbia and
Cumbia Cumbia 2 include some of the biggest cumbia smashes.
Vallenato is a macho accordion style from the Atlantic coast, fast as
merengue but nowhere near as airy. Try Fiesta Vallenata (Shanachie
or Sony Discos). Porros is a festive rural brass band genre you’ll also
hear on Colombian stations, and while you might find some CDs in
the import bin, sadly there are no American-label porros CDs in print.

Dominican Republic

Picture the looseness of Cuban music played at double speed and
propelled by an accordion played so fast you’d swear the performer
had four hands. Toss a saxophone, metal scraper, and hand drum into
the mix, and you’ve got Dominican merengue. For a great overview
of this wild style. seek out Merengue: Dominican Music and Domini-
can Identitv (Rounder Records). Prominent on Radio Villa, lasencilla,
on 4960 kHz is an aggressive roots dance music called bachata which
is recognizable by a slower quasi-rumba beat, simplified arrange-
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ments backed by repetitive amplified guitar riffs, and an emphasis on
vocals. Hey, that almost describes rock! Leading the charge is Juan
Luis Guerra, with numerous American-label and imported bachata
releases.

Guatemala

A handfui of low power Guatemalan stations on the 120- and 90-
meter Tropical Bands are easy to ID due to their penchant for playing
marimba conjunto music. Conjunto in this context simply means
ensemble, and the marimba is a wooden xylophone. Though most
marimba conjunto music lacks the swing of other Latin styles, it can
still be rhythmically complex. On major holidays and feast days of the
saints, listen for flute and drum festival music punctuated by bottle-
rocket explosions! For examples of both marimba conjunto and
festival music, leap north to the superb anthology Mexico: Fiestas Of
Chiapas And Oaxaca (Nonesuch) or try an import of Guatemalan
marimba tunes.

Peru, Bolivia, Ec-
uador

Panpipe music
of the Andes get a
high profile on
HCIJB, though you
might be lucky
enough to hear a
more dissonant,
back country vari-
ant from regional
broadcasters. Bud-
get samplers of
panpipe music are
SO numerous, you
mighteven run into
one at Walmart.
The hardcore, less ear-pleasing Andean huaynos styles comprise the
Traditional Music of Peru series releases on Smithsonian/Folkways.
Less well known are Peruvian genres like chica, mixing traditional
highlands music and rock. along with new urban music that’s equal
parts Spanish drama and American soul featured on the Luaka Bop
label release, The Soul of Black Peru. Emphasizing street corner
Andean string music is the highly recommended Peruvian Harp &
Mandolin by The Blind Street Musicians of Cusco (Music of the
World).

AFRO-PERUVIAN CLASSICS

THE SOUL OF BLACK PERU

Venezuela

Broadcasters like Ecos del Torbes give Venezuela a high profile on
the Tropical Bands, but CDs dedicated to the music of this country are
sparse. That’s too bad. because the lush, romantic Latin ballads
played on Venezuelan stations make fighting static and interference
worth the effort. Check out “Hablame™ by Carangano y Jose Luis
Garcia on Danza Latina (EMI Hemisphere). an anthology of Latin
American dance music. Cumbia and salsa are perennial favorites. but
for a taste of the gorgeous waltz sensibilities that still underpin
Venezuelan pop, I'd have to steer you towards a disc by a Trinidadian
composer. Lionel Belasco’s career spanned over 40 years, and in
addition to bringing Venezuelan melodies to his calypso composi-
tions, he preserved traditional songs like “Rose of Caracas Waltz”
and “Rosa Negra Vals Venezolano.” Catch these on the nostalgic
Goodnight Ladies and Gents: The Creole Music of Lionel Belasco
(Rounder).
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Other Caribbean
Countries

Probably noone
needs tobe told that
the national music
of Trinidad is ca-
lypso. This far
reaching  style
kicked off the ca-
reers of Harry
Belafonte, Maya
Angelou, and even
Louis Farrakan —
not to mention ca-
lypso greats like the
Mighty Sparrow,
Lord Kitchener, and Roaring Lion. Look for a speeded up version
with synthesizers and drum machines called soca if you medium wave
DX this country. In the Francophone Caribbean countries of
Guadeloupe and Martinique, you might hear zowk, a synthesizer
based-pop with Latin beats and Gallic inflections. Expect a variant of
merengue from Haiti along with styles related to compas which mixes
classic “voudou™ drumming with sophisticated vocals, guitars, and
pop arrangements. Boukman Eksperyans, which calls their Haitian
pop voudou adaje, has brilliant CDs in print. including Kalfou
Danjere (Mango). Also see Hurricane Zouk (Earthworks), Zowk
Arntack (Rounder), and The Rough Guide To Calvpso & Soca (World
Music Network) for Trinidadian styles past and present. A nice survey
disc with a little bit of everything is Caribe! Caribe! (Putumayo).

Trinidad and other Caribbean countries have a sizable East Indian
population, so if you hear traditional Hindu songs or pop from Indian
film soundtracks, you might have pulled in Trinidad, Guadeloupe,
Surinam, Panama. or other places on medium wave. I heard a lot of
this while DXing the islands on medium wave during a vacation on
St. Kitts. East Indian Music in the West Indies (Rounder) is a whole
disc devoted to this niche.

AFRICA

Angola and Mozambique

Latin American pop took half of what it knows from traditional
African genres. Small wonder that African pop took it back again. this
time with Angolan kizomba, which adapts the Brazilian samba to a
two-person marimba. An updated version with soaring Congolese-
style vocals comes on Bonga's Angola 74 (Tinder Records). Marimba
also drives chopi music of Mozambique along with half-shouted
vocals reminiscent of rural South Africanstyles. To hear it you'll have
toroot out Timbila by Eduardo Durao and Orquestra Durao (GlobeStyle
Records). Telling Stories to the Sea (Luaka Bop) offers a great
overview of styles from Portugal’s former African colonies, includ-
ing Cape Verde. home of the aptly-named melancholy and samba-like
morna.

Botswana

Musically speaking, much of what applies to South Africa can be
said for the southern African nation of Botswana. Unlike the SABC,
however, Radio Botswana on 4820 kHz plays lots of African and
African-American pop, plus loads of reggae.



Cameroon

Bikutsi has taken Cameroon by storm by
translating the fast rhythms of the balafon
marimbatosampling keyboards. Bikutsi Rock
by Les Tétes Briilées (Shanachie) showcases
bikutsi at its high-tech peak. For a more
pastoral ambiance, Heart of the Forest: Mu-
sic of the Baka People of Southeast Cameroon
(Hannibal/Rykodisc) features the
otherworldly vodeling voices and lovely harp
instrumentals of the Baka pygmies.

Congo

It’s tough to underestimate the role of
Congolese music in Africa. The pop vision- |
ary who called himself Franco took the popu-
lar Cuban rumbas of the 1950s and gave birth
to soukous by adapting them to electric guitar and local beats. The
shortwave service of the former Zaire still plays plenty of sowukous
which you can easily identify by its joyous soprano repeating guitar
figures, Latin beat, and mellifluous vocals. In his four-decade career,
Franco cut too many LPs to count, but none are licensed to American
labels. French imports are your best bet. Luckily, his contemporary,
Tabu Ley Rochereau, has several American releases like Rounder
Records’ Muzina to whet your appetite for Congolese pop. For
speeded-up modern soukous, Kanda Bongo Man’s effervescent Zing
Zong (Hannibal/Rykodisc) is a barnburner.

Ethiopia

Pop music in Ethiopianeverrecovered from the repressive military
juntathat ruled from 1974-1992. Buturban folkies known as azmaris
somehow slipped past the censors’ noses. They continue to perform
loose and crazy string-band songs heavy on the improvisation and
topical commentary. This music is unique among urban African
genres for not containing any apparent trace of Latin or western
influences, and unlike East African neighbors Sudan and Kenya, it
isn’t shaped by Arab styles either. Ethiopiques 2, Tétchawét on the
French Buda Musique label is well worth seeking out as a weird and
wonderful anthology of these rarely heard azmaris styles.

Ghana

Ghana is the country where highlife was born (see Nigeria), though
only in the past few years have 1 heard it played again on the GBC.
While out-of-fashion for a while as yesterday’s sound. you can 't keep
a potent genre down, even if the focus has shifted from big band
instrumentation to electric guitars and synthesizers. The Lord's
Praver by Super Sweet Talks International (Sterns Africa) mixes
classic and more modern highlife approaches. Drum music. gospel,
and reggae are also Ghanaian favorites.

Kenya

Guitar Paradise of East Africa is the Earthworks label’s aptly
named collection of the benga guitar pop of Kenya’'s Luo people.
Featuring guitar runs similar to Congolese soukous but with a slower
beat some claim was lifted by James Brown’s “Sex Machine™ along
with less of an overt Cuban influence, benga hit big in the *70s and
resurged in the early "90s. With a classic sound akin to Nigerian guitar
highlife, benga — along with the more rumba-influenced virunga —
will certainly live long and prosper. But as in much of Africa, the pop
scene thrives via a cassette culture that goes directly from live concert
recordings to street corner tape kiosks with little dependence on

']tétchawétlz

indifferent government radic. Taarab, a traditional music of the
Swabhili people, may be a better bet on the airwaves. See Tanzania for
details.

Madagascar

Malagasy music is incredibly sophisticated, from sparkling valiha
zither music to infectious dance music by pop stars Tarika and Rosy
that’s as well-produced as anything on the planet. Both bands have a
couple of fine American releases. Local guitar music is rhythmic,
ornate, and lush, well represented by D’Gary on Malagasy Guitar
(Shanachie Records). For anthologies featuring the above plus flute,
accordion. and brass band music of the island, look for Madigasikara
One and Two (GlobeStyle) and the two Shanachie-label A World Out
of Time releases.

Mali and Guinea

Mali is home to a dazzling array of music, from the traditional jali
court musicians who sing of Manding history accompanied by the
kora harp (Jali Roll on Rogue Records is an updated example), to pop
ensembles with balafon marimba, violins, and a kind of Oriental
sound (Oumou Sangare’s Worotan on World Circuit), to acoustic
guitar wizards Afel Boucom and Grammy Winner Ali Farka Toure.
Think harp and balafon, and you’ll get a handle on Malian roots
music. The Manding culture is prevalent is Guinea as well, and the
folkloric side of Guinean music complete with the characteristic
‘shrill” vocals, balafon. and kora ensembles aired on RTV Guineenne
run rampant through Les Ballet Africains de Papa Ladji Camara
(Lyrichord).

Mauritania

The sound of Mauritania is the sound of the Sahara Desert, lonely
and austere. The emphasis is on the human voice with some string and
hand drum instrumentation. Sahrauis (Intuition Records) is a three-
CD set of music from the region. The Moorish people play music with
passionate vocals and fast fretwork both reminiscent of Spanish
flamenco. which Moorish music influenced. Moorish Music from
Mauritania (World Circuit) by Khalifa Ould Eide and Dimi Mint
Abba is highly recommended.

Namibia

Unless Namibian BC policies have changed this season, if you pull
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in the Namibian Broadcasting Corporation, you won’t be hearing
African pop. Elevator music on 3270kHz or 3290 kHz is a tip-off that
propagation favors southern Africa.

Nigeria

Nigerian shortwave showcases lots of American soul music. But
you’ll also hear pop based on Yoruban polyrhythmic drumming, such
as juju which combines a leisurely Afro-Latin flow with sparse
instrumentation and smooth vocals. King Sunny Ade’s Juju Music
(Mango) is among the best African pop discs ever released. Also
listen for the perennially popular mix of western instrumentation and
local rhythms known as highlife, plus domestic variations on reggae.
Nigeria has yielded a huge number of international sensations,
including the late saxophonist -bandleader Fela Anikulapo Kuti,
whose anti-government stance virtually assures he’ll never show up
on the Nigerian BC.

Senegal and Gambia

Mbalax rules in Senegambia, a souped up amalgam of Latin
influences, fast and furious traditional sabar drumming, and nasal
Islamic-sounding vocals. The most up-to-date anthology of Senegalese
pop is Streets of Dakar (Sterns), or to get the rhythms with few
externals, pick up Tabala Wolof; Sufi Drumming of Senegal (Village
Pulse/Sterns). Kora harp music is also widespread (see Mali). Senegal’s
best-known ssingeris Youssou N’ Dour, who guested on Peter Gabriel's
So and has numerous American releases, though his *70s recordings
with his group Etoile de Dakar are best. Other international stars from
Senegal include Baaba Maal, Ismael Lo, and
Omar Pene, all with fine American-label re-
leases.

South Africa and Lesotho

South Africa is home to mbaganga, an
amplified pop derived from Zulu traditions
and favoring thumping electric bass, a rather
plodding rock-like beat, jangling guitars, and §
exuberant female vocals. This beat was the
basis of many of the compositions on Paul
Simon’s Graceland. The same applies to a
style called township jive or kwela, with an
emphasis on jazz and R&B-inflected saxo- &
phone leads (see anything by the Boyoyo
Boys). Butldon’t recall having run into other
than classical music, western pop, and eleva-
tor music on Tropical Band SABC services
like Radio Oranje or Radio Orion. If you're lucky enough to find
otherwise, you may also connect with lovely Zulu chorale music
known as mbube, whose most famous proponents, Ladysmith Black
Mambazo, have several excellent American releases and also guested
on Graceland.

For a nice overview of South African pop styles, including home-
grown hip-hop, have a South African Rhythm Riot compliments of the
Earthworks label. Since Lesotho is circumscribed by South African,
there’s little wonder that both countries share many musical tastes.
The style sometimes called sotho has a similar beat and dynamics to
mbaganga, but is rawer, less melodic, frequently accordion driven,
and punctuated by herding calls and whistles!

Sudan
Merdoum is an ensemble style pioneered by the Abdel Gadir Salim
All-Stars and beautifully represented on The Merdoum Kings Play
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Songs of Love (Shanachie). Lead instruments are the ubiquitous
Middle Eastern oud lute, violin, and saxophone, tied together by
bustling handdrum percussion, and a jazzy feel that almost approxi-
mates the western swing of Bob Wills! A more basic tar handdrum
and oud lute style with clear Islamic roots from Sudan and Egypt’s
Nubian people is lovely and evocative beyond words on the latest
Hamza El Din disc, A Wish (Sounds True).

Tanzania, Zanzibar

Few musics carry the melting-pot ideology as well as taarab, the
wedding music of East Africa’s Swahili people that’s become a
festive staple of Tanzanian life. Lush and exotic, raarab takes its
vocal style from Indian film music, its instrumental arrangement from
Egyptian string orchestras, its percussion from various Arab
“bellydance” musics, and its rhythm from local traditional dance.
Romantic, corny, and nearly irresistible, zaarab conjures images of a
clove-scented nightin Zanzibar. The widely played so-called “women’s
taarab™ was most recently collected on the German Network Medien
label’s Spices of Zanzibar, or look for four volumes of raarab
anthologies on the GlobeStyle label, which also showcases the more
Arab-sounding “‘men’s taarab” on The Styvle of Mombassa.

Togo

Radiodiffusion Togolaise has a liking for middle-of-the-road
American music — I once heard a 20-minute set of harmonica ditties
— but listen also for balafon marimba-based traditional fare and
polyrhythmic drumming.

+  Zimbabwe

Chimurenga and jit are twoenduring Zim-
babwean pop styles, both based on traditional
mbira thumb-piano songs transcribed forelec-
tric guitar. The mbira is the heart of the Shona
people’s spiritual tradition, as heard on Shona
Spirit (Music of the World). The charismatic
father of chimurenga is Thomas Mapfumo,
who lobbed anti-government singles during
Zimbabwe’s fight for independence. He as
several top-notch American releases, as do jit
. inventors The Bhundu Boys. Muchihedza
(Cooking Vinyl) is one of their best. Proof
that Zimbabwean guitarists have the fastest
fingers around can be had on the Earthworks
label anthology Roots Rock Guitar Party.

Concluding Note

Not only isn’t the above the list comprehensive, but it also doesn’t
even scratch the surface of the diversity of musical styles of any given
country. Even a small nation like the Bahamas has more instrumental
and vocal music traditions than you can shake the Sloop John B at. See
The Bahamas, Island of Song (Smithsonian Folkways), Deep River of
Song: Bahamas 1935 (Rounder), Joseph Spence, Happy All the Time
(Hannibal/Rykodisc), and... oh, never mind.

o

ABOUT THE AUTHOR

Since 1989, Bob Tarte has written a world music CD review column
for the Los Angeles-based music magazine, The Beat. Over 600 of his
world music CD reviews are available at www.technobeat.com. If
readers find the above analysis useful in their DXing, Bob promises a
similar, but shorter, overview of Pacific and Asian music.
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DXing the AM Broadcast Band

By Larry Van Horn, N5SFPW
MT Assistant Editor

earing a distant radio station — or

“DX"” as it is known in the radio

hobby - has been a favorite pas-
time of many a radio hobbyist. Ham opera-
tors chase DX for the challenging “DXCC”
or “DX Century Club” award from the
American Radio Relay League (ARRL).
Shortwave broadcast listeners tune for flea-
watt broadcast stations in far off lands in the
hopes of increasing their total country and
station counts. They also QSL (collect veri-
fication letters or cards) these elusive sta-
tions to qualify for awards from various
shortwave radio clubs.

But no matter what aspect of radio a
respected radio buff may be intotoday, ask
him how he got started and the answer is
almost universal: AM radio!

Mostradio hobbyists and hams can trace
their radio roots to an early brush with
DXing while listening to distant stations in
the AM broadcast band (530-1700 kHz).
Whether the vehicle was a radio giventoa
youngster for a birthday or holiday or the
family AM radio, hearing distant AM radio
stations fill their radio speaker is how most
DXers started out in the radio hobby.

Now that you are grown up, if you really
want achallenge that has only been accom-
plished by a handful of radio hobbyists, try
hearing at least one AM broadcast band
station from each of the U.S. 50 states. In
this article we will feature MT s best bets
for hearing 50 states on the AM broadcast
band. But, first, a little introductory mate-
rial is in order.

Not all AM Stations are Created
Equal

One of the benefits of DXing the AM
radio spectrum is that there are so many
different stations on the air you could never
hope to log all of them. But that is the
challenge and fun part of DXing AM:tosee
how many different stations from as many
different states you can log.

First of all there are 117 AM broadcast
band frequencies spaced 10kHz apart. Some
of these channels have only a few high
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powered stations on them and others like
the local channels (1230/1240/1340/1400/
1450/1490) have hundreds of stations on
the frequency.

And not all AM radio stations are the
same when it comes to their on-the-air
operations. Some AM stations are allowed
to run their broadcast operation during day-
light hours only, signing off the air at sun-
set. Some stations can run both day and
night, but have to change their power and/
or antenna pattern at sunset/sunrise. Still
others are allowed nighttime operations,
but only with a few watts, while still other
stations can use as much as 50,000 watts
and omnidirectional patterns. Still other
operations are allowed to operate with re-
duced power starting at 6 a.m. local time
during the winter months, then sign on at
full power at local sunrise.

Although U.S. station transmit powers
vary from a couple of watts to 50,000 watts,
overseas AM broadcasters can use much
more power, depending on their govern-
ment authorizations, and they use aspacing
of 9 kHz between frequencies. So you will
find a wide variety of station facilities on
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each of the 117 U.S. frequencies that are
available for AM broadcasters, and this
translates to a lot of DX targets to hear.

When to Listen

Another thing that contributes to the
large amount of stations to be heard on the
AM bands is radio propagation. Propaga-
tion on these frequencies varies not only
seasonally (winter versus summer), but it is
also diurnal. In fact, you can divide a 24-
hour day up into five distinct periods in
which propagation has markedly different
effects on AM reception.

These five DX periods include:

1. Daytime hours (two hours after local
sunrise until two before local sunset)

2. Sunset hours (two hours prior to sunset
until 8 p.m. on East Coast)

3. Evening hours (8 p.m. on East Coast
until local midnight)

4. Deepnight hours (local midnight until 5

a.m. on the East Coast)

5. Sunrise hours (5 a.m. on the East Coast
until two hours after local sunrise)

One little known fact is that sunset times
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for daytime-only stations and power/an-
tenna pattern change operations are as-
signed by the FCC, so that sign-off on the
15" day of the month is at local sunset (to
the nearest 15 minutes). During the last half
of the month in the fail and the first half of
the month in the spring, a daytime-only
station may broadcast later than actual sun-
set. These are the best times to DX during
the sunset skip periods.

Each period mentioned above will pro-
duce a wide variety of stations to be heard.
The sunset skip period is particularly useful
to listeners in the eastern part of the United
States. This is because, as the sun moves
west, stations in those time zones become
audible after your local daytimers sign off
(usually at full daytime power). West Coast
DXers will see the same effect. but in re-
verse during sunrise periods as they watch
East Coast stations sign on way before their
local broadcasters return to the air.

One note of interest here is that the
difference in DX between period three
mentioned above and period four isn’t re-
ally a function of propagation as much as it
is station operations. Quite a few broad-
casters sign off the air after their local
midnight, thus uncovering other stations

QslL
OMAHA, NEBRASKA

KFAB

50,000 WATTS AM 1110 KCS.
115,000 WATTS ERP 99.9 MCS.

6. 2977 ‘
1 nuy’m _‘/ Thanks
for d |

that might not be heard otherwise. This can
be a daily occurrence or it might happen
once aweek. You will find that Sunday and
Monday mornings will have a large con-
centration of stations leaving the air for a
few hours.

So the best time to DX the AM band is
from about two hours prior to sunset until
two hours after sunrise. During these semi-
darkness/darkness hours, AMradio signals
are no longer absorbed by the lower levels
of the ionosphere as they are during day-
light hours, but they are propagated (re-
flected) over great distances via the iono-
sphere.

During daylight hours, you will be re-
stricted in the distance AM station signals
propagate. Usually about 300 miles is the

Thig/ind
v

maximum under normal conditions, but
some stations have been heard even further
under optimum conditions and using ad-
vanced equipment.

As | mentioned above, there is also a
seasonal variation to monitoring AM sig-
nals. Winter months provide the best condi-
tions for long haul AM reception since
there are more hours of darkness in the
winter months than the summertime. Also
summer receptionon the AM band is riddled
with lightning static crashes which tend to
mask weaker more distant station recep-
tion.

Equipment

The equipment needed to monitor the
AM frequencies is easily within reach of
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every pocketbook. Chances are you have
an AM receiverin yourhome right now. All
you need to do is wait until darkness comes
to your location this evening and start log-
ging all the far-off AM stations you hear.
Even on the simplest of equipment, you can
hear from 50-100 stations at night from just
about any location worldwide using the
internal antenna of your AM receiver.
The average boom box or family clock
radio, however, will only get you the loud-
est of the AM radio signals. If you really
want to DX the medium wave band there
are a few low cost alternatives you can
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purchase that will boost reception and your
“stations heard” totals. One of the favorite
radios used by AM broadcast listeners is
the GE Super Radio III. It has been a
workhorse for many AM listening buffs,
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providing high performance for low cost
(359.95 plus shipping from Grove) formany
years.

A low cost add-on accessory for this or

TABLE 1: MT’S 50 STATES PLUS DC BEST BETS

State Call Freq Location Power Program State Call Freq Location Power Program
(kHz) (kilwatts) Content (kHz) (kilwatts) Content
Alabama WMKI 850 Birmingham 50kw-d Tkw-n Kids idaho KBOl 670 Boise 50kw News/Adult
Programming Contemporary/
WPHG 1620 Atmore 10kw-d Tkw-n Gospel Music Oldies/ Talk
Alaska KENI 650  Anchorage S0kw News/Talk llinois WMAQ 670 Chicago S50kw News/Sports
KDLG 670 Dillingham 10kw Variety WCN 720  Chicago 50kw News/Talk/
KBYR 700  Anchorage 10kw News/Talk/ Variety
Sports WBBM 780  Chicago 50kw News
KFQD 750 Anchorage 50kw News/Talk WLS 890 Chicago 50kw News/Talk
Anizona KTAR 620  Phoenix Skw News/Talk Indiana WOWO 1190 Fort Wayne 50kw-d 9.8kw-n  News/Talk
KTNN 660 Window Rock S0kw Country WMYS 1430 Indianapolis Skw Nostalgia Music
Western WHLY 1620 South Bend 10kw-d Tkw-n Nostalgia Music
KMIK 1580 Tempe 50kw Kids lowa WHO 1040 Des Moines S0kw News/Talk/
Programming Country
Arkansas KAAY 1090 Little Rock S0kw Gospel/ Western
Religion KCJJ 1630 lowa City 10kw-d Tkw-n Audlt
California KFi 640  Los Angeles S0kw Talk Contemporary/
KNBR 680 San Francisco S50kw Talk/Sports Talk
KNX 1070 Los Angeles S0kw News KDNZ 1650 Cedar Rapids 10kw-d Tkw-n News/Talk/
KSMH 1620 Aubum 10kw-d Tkw-n Religion Sports
KDIA 1640 Vallejo 10kw-d Tkw-n Religion/Talk KBGG 1700 Des Moines 10kw-d Tkw-n Business News
KGXL 1650 Torrance 10kw-d 1kw-n Nostalgia Music | Kansas WIBW 580 Topeka Skw News/Talk
Colorado KOA 850 Denver S0kw News/Talk/ KKGM 1250 Kansas City 25kw-d Skw-n Sports Talk
Sports Kentucky WHAS 840 Louisville 50kw Talk
KDDZ 1690 Arvada 10kw-d Tkw-n Kids Louisiana WWL 870 New Orleans 50kw News/Talk/
Programming Religion/
Connecticut WTIC 1080 Hartford 50kw Aduit Country
Contemporary Western
Music/Sports/ KWKH 1130 Shreveport 50kw Country
Talk Western
Delaware WDEL 1150 Wilmington Skw News/Talk/ Maine WZON 620 Bangor Skw Talk/Sports
Sports WZAN 970 Portland Skw News/Talk
WDOV 1410 Dover Skw News/Talk Maryland WBAL 1090 Baltimore 50kw News/Talk
District of WMDM 1690 Lexington Park 10kw-d 1kw-n Talk/Sports
Colombia WMAL 620 Washington Skw News/Talk Massachusetts WBZ 1030 Boston 50kw News/Talk
WTEM 980 Washington 50kw-d Skw-n Talk/Sports Michigan WJR 760  Detrot 50kw Sports/Talk/
WTOP 1500 Washington 50kw News/Talk Country
Florida WQAM 560  Miami Skw-d Tkw-n Talk/Sports Western
. WMIB 1660 Marco 10kw-d 1kw-n Nostalgia Music WOQSN 1660 Kalamazoo 10kw-d 1kw-n Sports
WTIR 1670 Winter Garden 10kw-d 1kw-n Tourist WJNZ 1680 Ada 10kw-d 1kw-n Urban
Information Contemporary
WAFN 1700 Miami Springs 10kw-d Tkw-n Talk/Sports Music
Georgia WSB 750 Atlanta Minnesota WCCO 830 Minneapolis/St Paul  50kw News/Talk
WRNC 1670 Warner Robins 10kw-d Tkw-n Country KSTP 1500 St Paul S0kw News/Talk
Western Music Mississippi WCPC 940 Houston 50kw-d .250kw-n  Religion/
Hawaii KHNR 650 Honolulu 10kw News/Talk Gospel
KLHT 1040 Honolulu 7.Skw Religious WJINT 1180 Pearl S50kw-d .500kw-n  News/Talk
Missouri KMOX 1120 St. Louis 50kw Talk/News
Montana KOFI 1180 Kalispell 50kw-d 10kw-n Adult
Contemporary/
Oldies/Talk
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any radio that has a built-in ferrite loop coil
is the Select-A-Tenna (also $59.95 from
Grove). This high-Q loop antenna will boost
your AM reception and also allow you to
null out stations on a particular frequency,

exposing weaker signals from another di-
rection. Using a GE Super Radio and Se-
lect-A-Tenna here in Brasstown, [ am able
to null out my local AM broadcasters and
receive more distant stations in their place.

At the opposite end of the pricing scale,
if you are looking for the ultimate indoor
antenna for medium wave reception and
you have a quality HF communications
receiver that does not have a built-in ferrite
loop coil, then the Kiwi Amplified Loop
($359.95 from Grove) antenna is a great
purchase. This unique, 12-inch circular, air
core amplified loop will improve weak
signal reception. It may be both rotated and
tilted for maximum signal pickup and null-
ing of interfering stations, thus increasing
the total number of AM stations you can
hear.

TABLE 1: MT’S 50 STATES PLUS DC BEST BETS, CONTINUED

State Coall Freq Location Power Program State Call Freq Location Power Program
(kHz) (kilwatts) Content (kHz) (kilwatts) Content
Nebraska KRVN 880 Lexington 50kw Country South Carolina  WESC 660  Greenville 50kw-d only Country
Westem/ Western/
Religion Sports
KFAB 1110 Omaha S0kw News/Talk/ WRIX 1020 Homeland Park 50kw-d only Religion/
Sports Gospel
KAZP 1620 Bellevue 10kw-d 1kw-n Sports Talk WGVL 1440 Greenville Skw Spanish “La
Nevada KDWN 720 Las Vegas S0kw News/Talk Brava®
KKOH 780 Reno 50kw News/Talk South Dakota KSOO 1140 Sious Falls 10kw-d Skw-n News/Talk/
New Hampshire WFEA 1370 Manchester Skw Nostalgia/Talk Sports
New Jersey WWRU 1660 Elizabeth 10kw-d Tkw-n Spanish Talk KOKK 1210 Huron Skw-d .900kw-n Country
WTTM 1680 Princeton 10kw-d Tkw-n Business/News Western
New Mexico KKOB 770  Albuquerque S0kw News/Talk Tennessee WSM 650 Nashville S50kw Country
KCKN 1020 Roswell S50kw Adult Western
Conterrporary/ | Texas WBAP 82C Fort Worth 50kw Country
Religior/Talk Western/
New York WFAN 660 New York 50kw Talk/Sports Sports/Talk
WABC 770 New York 50kw News/Talk WOAI 1200 San Antonio S50kw News/Talk/
WGY 810  Schenectady S0kw News/Talk Variety
WCBS 880 New York SOkw News KRZX 1660 Waco 10kw-d 1kw-n News/Talk/
WHAM 1180 Rochester 50kw News/Talk/ Sports
Country KTBK 1700 Sherman 10kw-d 1kw-n Sports
Wester Utah KSL 1160 Salt Lake City 50kw News/Talk/
North Carolina ~ WPTF 680  Raleigh 50kw News/Talk Country
WBT 1110 Charlotte S50kw News/Talk Westem
North Dakota KFYR 550 Bismark Skw Adult KXOL 1660 Bngram City 10kw-d Tkw-n Oldies
Contemporary/ | Vermont WVMT 620  Burlington Skw Oldies/Talk
Talk Virginia WRVA 1140 Richmond 50kw Talk
KSJB 600 Jamestown Skw Country WHKT 1650 Portsmouth 10kw-d 1kw-n Religion/Talk
Westem Washington KIRO 710 Seattle 50kw News/Talk/
Ohio WLW 700  Cincinnati 50kw Adult Sports
Contemporary/ KOMO 1000 Seattle 50kw Adult
Talk/Country Contemporary/
Western Talk
WTAM 1100 Cleveland S50kw Talk/Sports KGA 1510 Spokane S50kw Talk
WSAI 1530 Cincinnati S0kw Talk/Religion KYIZ 1620 Renton 10kw-d 1kw-n Adult
Oklahoma KVOO 1170 Tulsa S0kw Country Contemporary
Westemn West Virginia WWVA 1170 Wheeling 50kw Talk/Religion/
KGYN 1210 Guymon 10kw Country Sports/Country
Westein Westemn
KOMA 1520 Oklahoma City 50kw Oldies,Religion | Wisconsin WTSO 1070 Madson 10kw-d Skw-n Nostalgia
Oregon KPNW 1120 Eugene S0kw News/Talk WISN 1130 Milwaukee S50kw-d 10kw-n  News/Talk
KEX 1190 Portland 50kw Adult WKSH 1640 Sussex 10kw-d 1kw-n Religious
Comtemporary/ WTDY 1670 Macison 10kw-d Tkw-n Talk/Sports
News/Talk Wyoming KTWO 1030 Casoer 50kw Country
KKJY 1640 Lake Oswego 10kw-d Tkw-n Religion/ Western/
Gospel News/Talk
Pennsylvania KDKA 1020 Pittsburgh S0kw News/Talk KKWY 1630 Fox =arm 10kw-d 1kw-n Country/
WCAU 1210 Philadelphia S50kw Talk Western
Rhode Island WHJJ 920 Providence Skw News/Talk Legend: d=day n=night
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THIS CERTIFICATE CONFIRMS THE RECEPTION OF WPTF RADIO
BY __Larry “ap ¥orn  LOCATION drojce Turk, o

ON__1/3/87 TIME 10:00 P

CHIEF ENGINEER

50,000 WATTS — 680 KILOHERTZ — RALEIGH NORTH CAROLINA

Station List/Current Information

The AM broadcast band is a constantly
changing section of spectrum real estate.
Not only will the propagation conditions
change minute to minute, but the stations
themselves are constantly changing their
facilities and callsigns.

To keep track of all of that, the listener
should join one of the speciality clubs that
are devoted to distant AM band reception.
There are three worthy of consideration.

The granddaddy of all radio clubs is the
National Radio Club (NRC), which has
been around for 66 years. Their club news-
letter, DX News, is published 30 times a
year (weekly during the winter AM DX
season). Here you will find up-to-date AM
station information, reception logs both
domestic and foreign (yes, you can hear
other countries on the AM broadcast band),
and station QSL information. For a sample
copy of DX News write the NRC, Box 5711,
Topeka, KS 66605-0711 and enclose a 33
cent stamp.

For visually impaired hobbyists they also
have a reading service of their newsletter

Software for the

Shortwave Listener...

SWBC Schedules - Broadcast frequencies and
programs, updated weekly+ $35/year
Smart R8 Control - Smart control for the Drake
RB/RBARSEB $25005/4 Oww/$ 60wmes
Smart NRD Control 32 - for the NRD-535 $60uwmas
Smart Kenwood Control 32 - for the R-5000  $60ummss
Smart Lowe Control 32 - for the HF- 150 $60wmas
Smart Audio Control - Audio scope and specirum
analyzer for your PC $25 wa/$ I5waess

SWBC Interval Signals - Tum your PC into a virtual
shortwave receiver

FindWare

$5005/$30wm

11252 Cardinal Drive " Remington, VA 22734-2032
fineware@erols.com * www.erols.comifineware/
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(available monthly) on cassette. For a
sample copy of the DX Audio Service’s
cassette write NRC, Box 164, Mannsville,
NY 13661 and enclose $3.00, or visit their
website at http://www.nrcdxas.org/.

If you are looking for the best and most
complete listing of AM radio stations in the
U.S. and Canada, the NRC publishes its
annual AM Radio Log. This year’s 20"
edition contains 321 pages printed on 8-1/
2" x 11" paper, 3-hole punched for inclu-
sion in a binder. Radio station listings are
from the United States and Canada, includ-
ing up to the last minute information on the
new stations in the expanded band (1605-
1705). Each station listing includes its lo-
cation, frequency, call, format, network
affiliation, station address, station slogan,
day and night transmitter powers. There are
cross-references by city and by call letter.

You can write to the NRC Publication
Center at the Mannsville address above or
see the December 1999 MT What's New.
No self-respecting AM DXer should be
without this valuable publication.

Another U.S. club devoted to medium
wave band coverage is the International
Radio Club of America (IRCA). DX Moni-
tor, the official publication of IRCA, is
published 30 times a year and contains
members’ logs, articles on radio stations,
receiverreviews, technical articles, DX tips,
and other material of interest to the broad-
cast band DXer. IRCA’s electronic publi-
cation, the “soft” DX Monitor (SDXM), is
published the same number of times, but
distributed via e-mail.

For more information on the IRCA, visit
their website at: http:/www.geocities.com/
Heartland/5792/ or write them at: The
International Radio Club of America
(IRCA),P.O.Box 1831, Perris, CA92572-
1831, USA. You can get a printed sample
copy of their newsletter by enclosing a 33
cent stamp or if you want an electronic
version of DX Monitor send email to
philip_bytheway@mukilteo.hac.com.

If youlive in Europe, then check out The
Medium Wave Circle club. This club started
in 1955 and publishes a monthly publica-
tion called The Circle. You can find out
more information on this fine club by writ-
ing: Medium Wave Circle Treasurer. 59
Moat Lane, Luton, LU3 1UU England or
visit  their website at http://

weeao
RaDIO
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www.mwecircle.org/.

Finally, you should check out Doug
Smith’s American Bandscan column right
here in the pages of Monitoring Times.
Doug provides great tips and info on the
American broadcast bands (AM/FM/TV)
and is a well respected source for broadcast
information. If you have any further ques-
tions regarding AM broadcast band recep-
tion be sure to drop Doug a note in care of
his column.

While acomplete, detailed discussion of
medium wave is outside the scope of this
article, a subscription to the club bulletins
above or Doug’s column in MT will go a
long way to fill in the holes. Also, I highly
encourage the newcomer to visit the club
websites above for some excellent infor-
mation that these groups have placed online
to help get you started in AM DXing.

Logging 50 States

While this is not an easy goal to obtain,
with patience and some luck, logging AM
broadcast band stations in all 50 states can
be achieved. Table 1 is a list of best bets in
the AM broadcast band for each state. The
listed stations are usually heard at great
distances. Your local interference can and
will limit reception of these stations, so we
have given you several stations to try forin
each of the most difficult states to hear.
There may be easier stations to hear for you
from a particular state than is on our list
depending upon your location in relation-
ship to that state. Be sure you report your
results to MT"s American Bandscan col-
umn!

So, this evening as the sun drops off into
the west and darkness sets in, fire up your
receiver and see how many states you can
hear in the AM broadcast band. Good hunt-

ing and d luck.
ing and good luc ﬁf,—



NOTICE: It is unlawful to buy cellular-capable scanners in the United States made
after 1993, or modified for cellular coverage, unless you are an authorized
government agency, cellular service provider, or engineering/service company

New books and CDs for worldwide radio! engagedin cellulartechnology.

2000 SUPER FREQUENCY LIST CD-ROM We have Scanners with

worldwide broadcast and utility radio stationsi

800MHz coverage!

10,500 entries with latest schedules of all clandestine, domestic and
International broaccasters on shortwave. 11,000 frequencies from our
2000 Utillty Radio Guide. 17,000 formerly active frequencles. All on
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Decoding the Russian
LEO Navigation Satellites

Part One: Signals From Space

he signal was coming in loud and

clear; it was a very fast, high-pitched

telemetry signal, and it was interrupt-
ing my scanning session. Having been a
shortwave listener for many years I was
accustomed to the many varieties of en-
coded signals on the airwaves. | generally
ignored them and adjusted the tuning look-
ing for more interesting voice signals to
monitor.

My handheld scanner was repeatedly
locking in on 149.94 MHz. The signal
broke squelch for several minutes and then
went away. At first, I didn’t pay any atten-
tion toit. It was just another undecipherable
data signal, or so I thought. Later I would
discover that] was receiving transmissions
from the Russian military navigation satel-
lite Cosmos 2218.

Once | had learned exactly what I was
listening to, my interest was aroused, and
soon several other similar satellites operat-
ing on a range of frequencies in the same
part of the band were added to my log.
Receiving signals from the whole Russian
LEO (Low Earth Orbit) navigation system
quickly became a passion. Within a very
short time I realized that these signals must
convey some kind of useful information,
and my passion for listening, turned into a
determination to decode that data.

I received a lot of help in identifying
these satellites, and understanding their sig-
nals, from experts in the field such as MT s
own Larry Van Horn, and others who shared
their knowledge through the HearSat
(www.hearsat.org) mailing list.

Commercially-built equipment is prob-
ably available which can be used to decode
the data from these satellites, but I have
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By John David Corby

never been the sort of person who will buy
something when I can “brew-it” myself.
Apparently, we “home-brewers” are a dy-
ingbreed in the new world of plug and play.
That is sad, but perhaps inevitable. I doubt
if the equipment required for this project
can be readily acquired by the hobbyist
anyway. My objective was to find a way to
decode these signals without spending any
money. The result - after a lot of hard work
- was a straightforward technique using a
scanner, aPC, some common, readily-avail-
able software, and a budget of zero!

We will be unlocking the secret of how
to decode these signals in Part 2. In Part 1,
we are going to discuss the Russian LEO
navigation satellite system, its purpose, his-
tory, and some of the things that make it
such a fascinating target for monitoring
enthusiasts. | hope that Part 1 of “Decoding
the Russian LEO Navigation Satellites™
will kindle the same excitement in you that
I have enjoyed since that first accidental
reception.

History and Purpose

The Russian LEO navigation satellite
system has been in operation for well over
twenty years. It is similar, in some respects,
toasystem formerly operated by the United
States called the Navy Navigation Satellite
System (NNSS). Both systems had a very
similar purpose, and operated on almost the
same frequencies. The American NNSS
system has been retired from service since
the end of 1996 its satellites redeployed in
a new capacity as the Navy lonospheric
Measurement System (NIMS). However,
the Russian system is still in operation.

The purpose of navigation satellites is to

provide a means for ships at sea to deter-
mine their position with some degree of
accuracy. Although the system has undoubt-
edly beenused to support military logistics,
such as submarines, it has also found use in
peaceful, civilian applications. The
Nadezhda (Russian for “Hope”) satellites,
for example, carry COSPAS/SARSAT
(search and rescue satellites; COSPAS is
the Russian acronym for the same system).
COSPAS/SARSAT satellites are used to
locate emergency radio beacons carried by
boaters, mountaineers, and explorers.

Today’s Global Positioning System sat-
ellites do a better job and require less so-
phisticated receiving equipment, but prior
to the GPS era, VHF signals were used by
both the East and the West for the same
purpose. Russia, too, has more sophisti-
cated navigation systems in deployment,
but perhaps for budgetary reasons it main-
tains its VHF system in operation. Recent
launches of new vehicles indicate that the
system may even be maintained for several
more years to come.

There are two sub-systems deployed in
the Russian LEO navigation system. One is
operated by the military and is designated
Parus; the other is operated as a civilian
systemand is designated Tsikada. The whole
system has been referred to as Musson by
some authorities.



TABLE 1.

The Russian LEQO Nawgation Satellite System

STATUS REPORT

This report is compiled using decoded data from the satellites, with contributions from mermbers of the amateur
satellite monitoring comrmunity. This report is not endorsed by any agency involved with the operation of these
satellites, and is intended only as a guide for amateur monitoring of the signals .

Plane 1 (150.03, 400.08 MHz)
24953 Cosmos 2346 Miltary

Plane 11 (150.00, 400.00 MHz)
23603 Cosmos 2315 Civihan

Plane 2 (149.91, 399.76 MHz)
24772 Cosmos 2341 Mihtary

Plane 12 (150.00, 400.00, 1544.50 MHz)
21152 Nadezhda 3 Civilian COSPAS-SARSAT

Plane 3 (149.94, 399 84 MHz)
25892 Cosmos 2366 Military

Plane 13 (150.00, 400.00 MHz)
23463 Tsikada Crvilian

Plane 4 (149.97, 39992 MHz)
24677 Cosmos 2336 Military

Plane 14 (150.00, 400.00, 1544.50 MHz)
25567 Nadezhda 5 Civilian COSPAS-SARSAT

Plane 5 (150.03, 400.08 MHz)

Planes 1-6 are spaced 30 de grees apart to cover one

25590 Cosaos 2361 Miltary

Plane 6 (149.94, 399 84 MHz)
23092 Cosmos 2279 Mihtary

Earth hemisphere. Planes 11-14 are spaced 45 degrees
apart to cover the other hemisphere. Only one satellite is
active in each plane.

The Parus sub-system comprises six ac-
tive satellites organized in orbital “planes”
spaced 30 degrees apart in Right Ascen-
sion. The Tsikada sub-system comprises
only four satellites organized in orbital
planes spaced 45 degrees apart. Each sub-
system thereby covers a complete hemi-
sphere of 180 degrees. The orbital inclina-
tion of the Russian LEO navigation system
is 83 degrees, which means that their orbital
plane is tilted 83 degrees with respect to the
equator. This orbitbrings the satellites above
the north and south polar regions, and
thereby gives global navigation support.

Most ground monitors will receive one
set of “‘ascending” (northbound) passes,
and one set of “descending” (southbound)
passes per day for each satellite. Each set of
passes will typically include one easterly,
low-elevation pass, one high-elevation, or
near-overhead pass, and one westerly, low-
elevation pass. For readers who are unfa-
miliar with satellite orbits, this can be ex-
plained by picturing a satellite in a fixed
orbit 1000 km above the Earth, while the
Earth itself is rotating below the satellite.
The timing is such that, as the Earth rotates,
asatellite’s ground track passes further east
or west on each subsequent orbit.

The overall result is that both the mili-
tary and civilian sub-systems provide passes
throughout each 24-hour period. Just like
the GPS system, radio transmissions are
continuous. but unlike the GPS system,
coverage is not un-broken. Indeed there are
often long periods during which no satellite
is above the horizon. This system is clearly
less capable than GPS, but nonetheless, it
has its purpose, and it has been fulfilling
that purpose reliably for a long time.

The principle behind the operation of
the Russian LEO navigation satellite sys-
tem is to transmit the precise position of a
satellite at a precise time. A receiving sta-
tion on the ground can then determine its
own precise position using doppler shift of
the received signal frequency. To assist in
improving the accuracy of the doppler shift
measurement, a pair of frequencies is used.
One of these frequencies is the active te-
lemetry signal in the 150 MHz tand, while
the other frequency is an un-modulated
carrier in the 400 MHz band.

The current status of the complete sys-
tem is shown in Table 1.

Receiving the signals
The signals are transmitted using

Are We Alone?
That question has h d b kind since
first we realized that the points of light in the
night sky are other suns. Today we have the
technology to seek s definitive answer! The
SETI League is participatory science. We are
the international grass-roots organization
dedicated to privatizing the Search for Extra-
Terrestrial Intelligence. Together, hundreds of
members in dozens of countries are keeping
slive the quest for our cosmic companions.
Learn how you can join this team of ordinary
citizens in completing the research which Con-
gress wouldn't let NASA finish.

The SETI League, Inc.
433 Liberty Street, PO Box 555
Little Ferry NJ 07643 USA
Phone (201) 641-1770
Fax (201)641-1771
Web http://www setileague.org/
email join@setileague.org
a membership-supported, nonprofit [501(c)3)]
educational and scientific organization

Searching for Extra-Terrestrial Intelligence
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Narrowband Frequency Modulation (NFM)
which makes them ideal for reception by
the average monitoring hobbyist using even
the most humble scanner. My first experi-
ence of receiving these signals was indoors
using a handheld scanner with a *“rubber-
ducky” antenna. Frankly I got lucky. Al-
though such a setup will enable the casual
monitoring enthusiast to hear brief samples
of the signal, it is unlikely to provide the
reliable, sustained signal needed for decod-
ing.

I have found that for decoding purposes,
it better to use a communications grade
receiver with Automatic Frequency Con-
trol (AFC). Even though the frequency
changes brought about by doppler shift in
theVHF band are fairly small, it is an ad-
vantage to be able to lock onto the signal as
precisely as possible.

The frequency pairs foreach satellite are
also shown in Table |. As can be seen, the
frequencies used are separated by 30 kHz.
Some of the frequencies are re-used in
more than one plane. The selection of fre-
quency assignments for the military Parus
system is such that it is unlikely that there
will be satellites from two different planes,
transmitting on the same frequency, in the
same part of the sky. However, all the
civilian satellites use the same frequency,
and it is common for two of them to be
above the horizon at the same time. When
this occurs, the signal is useless for decod-
ingunless the signals from the two satellites
can be separated using a narrowbeam di-
rectional antenna. In practise it is better to
wait for another pass.

Choosing the Right Antenna

I have experimented with many kinds of
antenna. I am still surprised by the superior
performance of the inexpensive magnetic-
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For decoding
purposes, it
better to use a
communications
grade receiver
with Automatic
Frequency
Control (AFC).

mount whip antenna that I keep on my car
roof when mobile. Unfortunately, a car is
not the best place for decoding, so at my
home monitoring station, I have, from time-
to-time, deployed a number of different
antennas on my roof to compare perfor-
mance when receiving the Russian naviga-
tion satellites.

I have found that the best performer is a
small three-element Yagi (home-brewed of
course), but I have also tried ground-plane,
discone and circularly-polarized
Lindenblad antennas. Results vary, but a
good compromise is a simple ground-plane
antenna. You must experiment with what
works best in yourlocation. My monitoring
station is on top of the Niagara Escarpment
northwest of Toronto, Canada. I have a
good view of the horizon in all directions,
but to the southeast is the City of Toronto
which is a very noisy source of
intermodulation distortion. A Yagi helps
tune out the noise that would otherwise
interfere with relatively weak signals from
space.

The data signal transmitted by the Rus-
sian LEO navigation satellites is composed
of blocks of data. The content of each data
block can be determined from the time that
it is transmitted. The signal includes the
time-of-day (Standard Moscow Time,
UTC+3, called “DMV” or “Zimneye
Vremya™) transmitted every second. In or-
der to obtain a complete set of data you will
need a clear signal lasting for two minutes.
Unless you are very well coordinated, you
will probably want torecord alonger sample
of the signal to make sure that you get the
whole message. This is where getting a
good antenna hooked up to a decen<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>