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OPTOCOM SETS THE STANDARD......
Combining a high speed, high performance receiver,
Motorola®/LTR Trunking, and full fea-

tured decoding.

Compute-
Not Included
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$ PRICE
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arrotusTaomes 1aag commmEATIONS BECHEES o FREE Trakkstar Software
O & Shipping
Order Nowi Save $90
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®High speed triple conversion GRE receiver board (50 channels per second) @ ° 1
®Track Motorola 400MHz, 500MHz, 800MHz, and 900MHz systems, as well as conventional
frequencies, simultaneously
®Decode CTCSS, DCS, LTR, DTMF, and Motorola talk group 1D
®Reaction Tune with the Scout Frequency Recorder
®Built-in Data Slicer Circuit for decoding of FSK programs
®Software and hardware controlled volume and squeich Portability
®Download up to 28 different frequencies or one Talk Group ID for scanning without the computer
®Supplied with the all NEW TRAKKSTAR software from ScanStar
®Trunk Track LTR systems
®Scans conventional frequencies from 25-520, 760-823.995, 849.005-868.995, 894.005-1300MHz
(Cellular frequencies are blocked except for FCC approved users)

For use without the computer,

FACTORY DIRECT ORDER LINE 800-327-5912 [siAvntesiay
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5821 NE 14th Avenue ¢ Ft. Lauderdale, FL * 33334 Holds OptoCom & Laptop
Telephone: 954-771-2050 Fax: 954-771-2052 Email: sales@ optoelectronics.com Computer............... $25
Prices including Promotions and Specifications are subject to change without notice or obligation

i **Shipping UPS Ground. continental U.S. only
\NWW.OptOElectron Ics'com OPTOCOM supplied with Software, Antenna & Cables. Operates under Windows 3.1 3.11, 95, and 98

Built-in data slicer circuit for
decoding of popular FSK pro-
grams.
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These Stations Set the
Standard for afl Time

By Albert Lozano

Spaced throughout the shortwave
spectrum are some unuspal stations
which, though they broadcast to the
public, are commonly consideradutil-
ity stations, Theirprimary function is
ta broadcast the time with the pin
peintaccuracy of their atomic clocks,
but they also establish frequency stan-
dards. The electrical grid, telecom-
munications systems, broadcast net-
works, and maybe even your wrist-
watch may rely upon the accuracy of
these signals.

If you’d like to log an easy “util-
ity” signal, check propagation condi-
tions, or log a new country with an
easily identifiable signal, give these
standard-setting stations a try. The
story begins on page 8.

Cover photo: Red and white 2.5
MHz antenna and a wideband standby
antenna are part of frequency/time
standard station WWV’s antenna ar-
senal on the high plains above Fort
Collins, Colorado. Photo by Joan
Heinen.

CONTENTS

A Common Date/Time Standard...........ccceerverververvesuesnes 12

By lan Galpin

Ian Galpin is a champion of ISO 8601 — a solution to computer problems in the
new millennium and a way to avoid international misunderstandings. Radio hobby-
ists can promote its adoption by using it in all loggings and transactions.

Are You Ready for the Year 20007..............ccccce0e0ure... 14
By Philip Chien

The year 2000 (Y2K) will bring with it problems our ancestors never had to
consider in the age before the computer chip. In fact, we are largely unaware of our
reliance upon computer operations — operations that could fail on January 1, 2000.
Are you prepared?

Alternative Power

A Simple Solar Se’-up O0000000000000000000000000000000000000000000 '6
By Robert Brown, Jr
When looking for alternative power, why not go straight to the source

W= — the sun! Draw inspiration from Brown’s description of his home-brew
o | system and design your own.

Battery i 0 BUCKEY ...vcvveererssnsnsssosssssssssssssssssssssosanes 18
By Jacques d'Avignon

When on a DXpedition to remote sites without ac power,a &
lead-acid battery is an ideal alternative power source — or it
would be if it weren’t for nasty battery acid. This project fits the
battery safely and snugly into its own tidy enclosure!

Regulating the Alternative Power System ................ 20

By A.W. Edwards

Operating directly from solar panels is not the ideal set-up; on the other hand, you
could also damage a battery by applying too much voltage. Here are a few simple
ways to regulate your alternative power both to and from a lead acid battery.

A Turning Point for International Broadcasting?............... 22
By John Figliozzi

The end of the Cold War caught many international broadcasters
unprepared to justify their existence in a new and even colder market o "i I i
economy. The good news is that the broadcast community is learning |
to redefine itself in terms of content, not means of transmission, and \ 4:.\_ i'
it is learning to compete for its share of audience attention.

Reviews:

Reviewed in this issue are AOR’s AR7000 wide coverage receiver
(p.92), Grundig’s Platinum Traveller shortwave portable (p.90),
Maxon’s FRS-214 handheld two-way radio (p.87), Alpha Delta’s
VRC speaker and Icom’s Q7A Transceiver (p.97), and Grove Enter-
prises’ FCC Database CD-ROM (p.82).
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Only Sony can turn your PG into a
watchdog of the airwaves with the Sony
Radio Frequency Scanner and CD-ROM
frequency database.

Use the Sony Radio Frequency Scanner with PC
Interface and be forewarned about approaching
weather systems, traffic conditions and emergency
situations. You can even get inside information at
some of your favorite sporting events. The Sony
CD-ROM gives you easy access to listings of 3 million
U.S. frequencies. It makes scanning fast—and easy.

A unique bi-directional PC interface lets you use your

PC to control all the Sony Radio I'requency Scanner’s

standard functions, as well as its special features,

including:

= 20 programmable Scanning Ranges.

B Virtually unlimited Memory and Skip Preference Files.

B Data Import and Export between Scanner and PC.

& A searchable CD-ROM database of over 3 million
US. frequencies.

Performance you can rely on
: B i | The Sony Radio Frequency Scanner with PC Interface
amam T = 3 is a powerful hand-held scanner with the latest
m I I ' F b scanning circuitry for top performance. It features
I lon ; the full range of functions and features scanner

enthusiasts want:
fr “ @ 25MHz to 1,300MHz Frequency Scanning
eq u e cl ® 300-Channel Memory for personal customization.
L @ Public Service Scan of 9 pre-programmed bands,
on Iv m including police, air, fire/emergency, weather,

marine, FM, and TV.
M Intelligent Active Memory
that saves the 10 most
recently received
frequencies for
convenient recall.
@ AM and Narrow and
Wide FM Reception *
® Back- lit Display $349.95
m Compatible with fciesydls Ces

. canner
Windows® 95 and interface cable.

To place an order
or Lo locate a dealer
near you, call

1-888-633-SONY

The Sony Radio
Scanner with
PC Interface. . .
watchdog of the
airwaves.

www.sony.com/radioscanner

*Dealer prices may vary.
©I1998 Seny Electronics Inc. Reproduction In
whole or in part without wrilten permission

is prohibiled. Al rights reserved. Sony is a
trademark of Sony. Windows is a trademark N Y
of Microsoft Corp.
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wasHINGTON [TIT]] WHISPERS

By Fred Maia, W5YI
fmaia@cwixmail.com

FCC Begins New Effort to Curb Violations

The commission has examined its historical
approach to amateur and unlicensed radio en-
forcement and determined that there is a need
to aggressively and systematically address con-
duct by amateur licensees and non-licensees,
as well as those who violate the rules in other
services. Evidence of this new stance may be
seen in the growing numbers of enforcement
operations being conducted on unlicensed ra-
dio users across the country.

Recently the Compliance and Information
Bureau (CIB)— formerly the Field Operations
Bureau (FOB) — assumed complete enforce-
ment authority over the various radio services
and a new Enforcement Bureau is being estab-
lished which will consolidate all of the current
bureaus’ enforcement activities.

CIB is responsible to conduct the investiga-
tion, determine what violation has been com-
mitted, and to take appropriate corrective ac-
tion. The more egregious violations will in-
clude the possibility of monetary forfeitures
and/or license suspensions, revocations and/or
seizures of radio equipment. The FCC’s effort
is headed up by Riley Hollingsworth, K4ZDH,
the CIB’s legal advisor for enforcement.

The concentration of the entire enforcement
process into one bureau should be a wake-up
call to those individuals who have demon-
strated their disregard for the rules. CIB re-
sources, including the High Frequency Direc-
tion Finding (HFDF) Operations Center in
Columbia, Maryland, has already begun to
make life uncomfortable for them.

8 Amateur radio operator guilty of
jamming

A case in point is the recent inspection and
close-down of James C. Thompson, 58,
(KA2YBP)in Waretown, New Jersey, for jam-
ming the Association of North American Ra-
dio Clubs (ANARC) amateur radio neton 7240
kHz by rebroadcasting a local commercial AM
station while the net was meeting — a charge
to which he has now admitted. On Sunday,
October 18th, agents from the Philadelphia
District Office of CIB were able to locate and
observe Thompson while he was involved in
the jamming activity. The FCC’s Philadelphia
field office has already issued James C. Th-
ompson a Notice of Apparent Liability for

4 MONITORING TIMES  January 1999

Forfeiture (NAL) in the amount of $7,500,
which he was ordered to pay by December 9th.

The FCC is now working very closely with
its Amateur Auxiliary — volunteer ham opera-
tors who perform preliminary investigations of
complaints. While the Commission will now
act on complaints from the amateur radio com-
munity, the concluding investigation and any
necessary shut-down is carried out by CIB
agents.

The FCC said that an inspection at
Thompson’s home found an AMreceiver “...po-
sitioned adjacent to the Amateur station’s mi-
crophone and tuned to 1450 kHz.” The inter-
fering station was tracked down by a combina-
tion of long-range and local monitoring to zero
in on Thompson’s home as the source of the
interfering signal. The FCC also charged Th-
ompson with failing to properly identify.

M HF Pirate Broadcasters raided, closed

On November 6th, the FCC’s Compliance
and Information Bureau announced that it has
shut down four HF pirate radio stations. CIB
Chief Richard D. Lee said the four high fre-
quency unauthorized radio broadcasting sta-
tion were located in Tewksbury, Massachu-
setts; Glendale Heights, Illinois; Katy, Texas;
and Sierra Madre, California.

The subjects, whose names are being with-
held pending further official action, were all
operating on the frequency of 6955 kHz in the
HF (shortwave) band. The FCC’s Columbia
Operations Center coordinated and provided
information to FCC agents from the Boston,

Chicago, Houston and Los Angeles offices, -

who then performed on-site visits to the unau-
thorized stations.

In another unlicensed broadcasting case,
the FCC is taking steps to remove a Bloomfield,
Connecticut, pirate known as “Prayze 105”
from the FM airwaves. A federal judge ordered
the black-oriented religious broadcaster to ob-
tain an FCC waiver or to leave the airwaves.
Unlicensed gospel “Prayze” radio operates on
105.3 and has been on the air for more than two
years. The station operators use a simple
antenna, several CD players and an electronic
sound board to broadcast gospel music and
local advertisers’ spots.

The station’s attorney said it plans to appeal

to a higher court if Prayze FM is not granted
“experimental station” status. A neighboring
licensed broadcaster, WKND (1480 AM in
Windsor, CT), claims it’s losing ad revenue to
the long-running pirate.

Under the Communications Act, unlicensed
broadcasters may be subject to penalties up to
$11,000 and the equipment used is subject to
seizure and forfeiture by court order. Pirate
station operators also could be subject to crimi-
nal fines of up to $100,000 and/or imprison-
ment for up to one year, or both, for a first time
offense.

8 Unlicensed stations struggle to stay
on the air

Some pirate stations are moving to the
Internet. Paige Jarrett intends to move her
pirate 40-watt radio station (KBLT-FM) to the
Internet. “Cybercasting” without alicense over
the Internet is legal.

The total number of on-air radio stations
now on-line has skyrocketed in the past year
from fewer than 100 to nearly 2,000, according
to one recent estimate. The secret is computer
software that “streams” a highly compressed
audio signal over the Internet, initially storing
several seconds of audioinabuffer, thendown-
loading more as it begins playing. That tactic
smooths out the hiccups in transmission that
could otherwise interrupt a cybercast. Sound
quality depends on a listener’s computer audio
system and Internet connection, but normally
at least rivals FM broadcasts.

But as a rule, the majority of the nation’s
“microbroadcasters” — as they like to call
themselves — are furious with the FCC and the
National Association of Broadcasters who op-
pose them. A group of about 50 pirate radio
broadcasters carrying bull horns and signs con-
verged on Washington DC October 5th to
protest the closing of nearly 300 low-powered
“community” stations during the past two years.

After demonstrating outside FCC headquar-
ters, the protestors marched to the Washington
DC headquarters of the National Association
of Broadcasters where they tore down the NAB
flag and hosted up the skull and crossbones,
commonly referred to as the “Jolly Roger.”
The guilty parties were released by police
when the NAB declined to press charges.
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Passing the Freedom Torch

In 1994, when Radio Free Europe/Radio
Liberty made its move from Munich, Ger-
many, to a former parliament building in
Prague, the Czech Republic felt it was repay-
ing a debt. Many residents are more dubious
about the station’s presence, however, now
that RFE/RL is sharing its quarters with the
newly formed Radio Free Iraq.

Although RFE had already been broad-
casting into Iraq, Radio Free Iraq officially
began October 30, with two hours of news
and analysis targeted for Iraq each day. Both
Iraq and Iran (the Farsi language service)
have complained, and Tehran even removed
its ambassador.

Initial plans were to locate Radio Free Iraq
in a secure building in a residential section of
the city, but this was rejected by the Czech
government after it was reported that aknown
Islamic terrorist had been to the city to inves-
tigate the station.

To those who are nervous about the
station’s presence, Czech President Vaclav

Sat, Jan 9: Loveland, CO

Nuorthern Colorado ARC hosts their
Winter -Superfest a1 Larimer Co Fair-
grounds, 700 Railroad Ave, Sam - 3pm.
Talk-in 145.115(- 100 Hz offset) or 146.83
i-). VE exains, commercial exhibits, com-
puter and radio goodies, more. General
info call 970-352-5304,

Sat., Jan 16: St. Joseph, MO

Minth Annual Northwest Missouri Win-
ter Hamfest sponsored by MO Valley ARC
and Ray-Clay ARC will take place at the
Ramada Inn in St Joseph, 1-29 and
Fredenick Ave (exit47), 8 am to 3pm. Talk-
in 146.85 und 444,925, FCC exams, major
exhibitors and flea market all indoors, $3
admission. Conlact Kevin Phillips
KCOAWM, 4809 Northern Hills Drive,
Holt. MO 64048-8883.

Sat, Jan 16: Hammond, LA

19th annual Hammond Hamfest spon-
sored by SE Louisiana ARC (SELARC) at
University Center on University Drive (off
1-12, 1-55, US-51 or US-190). VE exams
and forums. For more info write SELARC,
PO Box 1324, Hammond, LA 70404,
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Havel says, “We cannot ask others to propa-
gate freedomin the Czech Republic and at the
same time refuse to give permission to propa-
gate freedom in other countries.”

Successful launch for AfriStar

Worldspace — a venture to open the con-
tinents of Africa, South America, and Asia by
satellite — is officially underway after eight
years of preparation. On October 28,
Arianspace successfully launched the AfriStar
satellite, along with GE Americom’s GE-5
telecommunications satellite.

The AfriStar satellite will have the ability
to broadcast digital data, text, software and
images into the African continent, with the
area’s growing middle class as its target cus-
tomer.

Low-cost, portable, digital receivers, which
will receive shortwave and AM/FM trans-
missions as well as the satellite signals, are
being developed for distribution in 1999. The
key to the WorldSpace receiver is a special
chipset, being produced by SGS Thomson
and Micronas Intermetall, which will de-
modulate and decompress the transmissions.
Expected initial cost for the receivers will be
around $200, though prices should fall after a
couple of years.

Developers realize thatcomparatively few
Africans will at first be able to afford the new
receivers, though Worldspace has approached
UN agencies, nongovernmental organizations
and private donors to help make them avail-
able to local villages, where communal lis-
tening is already a common practice.

Rod Calarco, senior vice president at
WorldSpace said, “we hope to revolutionize
radio broadcasting for an entire continent
with the push of a button.”

Digital Radio Border Agreement

The longest friendly border in the world is
having a hard time staying that way, but the
dispute isn’t over border crossings on the
ground; it’s about the airwaves above it.
Canada has been resisting the dominance of
U.S. television and radio in program content,
but the desire of both countries to broadcast
digital radio signals by satellite has raised a
new problem.

An agreement has now been reached in
which the countries have agreed to disagree.
Canada will abandon any plans to utilize
satellite-delivered digital audio broadcasting
(DAB) and will put its efforts into a land-
based systemin the L-band between 1452 and
1492 MHz. The United States will develop its

www americanradiohistorv com

satellite-delivered DAB services on S-band
between 2320 and 2345 MHz.

In Canada, the S-band is used for some
mobile aeronautical telemetry broadcasts, and
in the U.S., the L-band is used for aeronauti-
calflighttest telemetry broadcasts. The agree-
ment will allow these functions to continue,
though some adjustments will be required in
order to protect the neighboring country’s air
space.

This virtual border in the air will only
solidify as Canadabecomes increasingly com-
mitted to the Eureka-147 DAB system,
whereas U.S. broadcasters pursue satellite S-
band digital audio radio service (DARS) and
aterrestrial systemusing in-band, on-channel
(IBOC) delivery.

Radio Canada Int’l Anticipates Repairs

Since 1993, RCI has been operating on “a
wing and a prayer.” But at last, funding has
been assured for the next three years, and RCI
Director of Operations Jean Claude Asseline
has big plans to breath life into a service that
has been operating out of hallways and on
equipment that’s already living on borrowed
time.

The studios in Montreal are to be rebuilt
and two new 250 kW transmitters are being
ordered which will be capable of digital trans-
missions. Although Director Asseline warns
that, “With this money I can live, but I cannot
grow,” it may seem a miracle to a staff accus-
tomed to pink slips.

Leonids pass without incident

Satellite operators breathed a sigh of relief
when the November Leonid meteor shower
passed without catastrophic collision between
a speck of dust travelling 155,000 miles per
hour and any of the 600-plus satellites orbit-
ing the earth.

“We passed the peak and the peak was
actually less intense than predicted, and there
are no incidents related to the storm,” said
Gregory Hughes, spokesman for The Aero-
space Corp., in El Segundo, California.

The Leonid shower is caused by Earth’s
passage through the wake of the Comet
Tempel-Tuttle. They are spectacular only
every 32 to 33 years, when the comet speeds
through the inner solar system and sheds
swarms of particles as it nears the sun.

Well, almost without incident

Five basket-ball sized meteors did break
free from a meteor shower and crashed into
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the performing arts building in Albany, New
York, known as The Egg, on Wednesday,
November 11.

The Leonid shower arriving early? That
was the guess of WPY X’s morning weather-
man Steve Caporizzo, who, along with Kiss’
bass player Gene Simmons, was one of the
many callers who corroborated the reports of
devastation at the local landmark.

When CNN, Associated Press, and re-
gional newspapers called to investigate the
story, they discovered what WPY X listeners
who had been listening before 8 a.m. already
knew — it was just a prank, and they had
helped disc jockey Bob Wohlfeld pull it off
by calling in “sightings” and traffic reports.

Who will rescue 9-1-1 in Y2K?

The Federal Communications Commis-
sion (FCC) is having a hard time determining
the state of preparedness of the nation’s pub-
lic safety agencies, with regard to Y2K com-
pliant computer systems. Following are some
excerpts from FCC Order 98-191 seeking
public comment.

“Many of the automated and intelligent
machines and systems on which public safety
entities depend for their operations were not
designed to take into account the date change
that will occur on January 1, 2000. Because it
is difficult to determine all the ways in which
this problem can affect computer systems or
microprocessors, it is not easy to predict what
will happen on January 1, 2000. Companies
are still testing their systems and finding new
problems.

“Therefore, it is critical that the U.S. tele-
communications community, including all
sectors of the public safety communications
community, take prompt, comprehensive and
effective action to address the Year 2000
problem in their organizations.

“Government agencies cannot solve the
Year 2000 problem. This is a job that indi-
vidual entities must undertake on their own,
and the involvement of the public safety com-
munications community is critical to solving

COMMUNICATIONS

the problem. The Commission has little in-
formation regarding the efforts of the public
safety community to address the Year 2000
problem.

“Therefore, we conclude that it is impor-
tant to increase our efforts to alert the public
safety communications community to the
nature and seriousness of the Year 2000 prob-
lem and to ascertain both the current state of
Y2K readiness and the progress and range of
compliance initiatives in that community.

“We note at least three possible ways of
accomplishing this goal. We could require
the Regional Planning Committees to file
amendments to their 800 MHz band plans to
describe the state of Y2K readiness and the
nature, progress and estimated completion
schedule of Y2K compliance initiatives be-
ing undertaken by licensees in their regions.
Alternatively, we could require the frequency
coordinators to obtain this information from
the licensees for whom they have provided
coordination services and either file this in-
formation themselves or ask the licensees to
do so; or we could require individual licens-
ees to file this information with the Commis-
sion.”

Getting off the power grid

“Imagine a future when every home has its
own electric generating device ... Imagine a
future when ice storms and tornadoes and
hurricanes no longer cause power outages.”
That was the vision outlined last summer by
Plug Power CEO Gary Mittleman in Latham,
Massachusetts, as he unveiled the first house
ever to be powered by fuel cell technology.

The technology, which has been around in
theory since 1839 and was used to power the
Gemini Project in the 1960s, uses hydrogen
molecules. When split, the electrons provide
electrical power, and the protons combine

Rave Review
Pop Comm
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with oxygen to form water. The only trick has
been to find a way to do it cheaply!

At least four U.S. companies feel they’re
close enough that they have announced plans
to produce, test, and market residential fuel
cell systems over the next two years, and the
government has pledged to make grants avail-
able to owners of early beta units to help
defray the purchase cost.

Research is also continuing into using fuel
cells to power automobiles.

AT
( “Communications” is compiled
| by Rachel Baughn, from news sent in
. by MTreaders, including: Anonymous,
| NY; “Capt. Bob,” WPYX, NY; David
| Alpert, NJ; Alan Amman, NC; Kevin

Klein, WI1; Den Wambaolt, MS; Gayle
'\and Larry Van Hor, NC.

—]— PO Box 2748 ]
mn TOT €ugene, Oregon 97402
Electronics  7(800) 338-9058
DTMF Decoder/Display w/ASCII Conversion
DTMF & Rotary Test Decoder
TxID Transmitter FingerPrinter Board & Software
TxID TxPorter Mobile Adaptor
DTMF to ASCII & ASCII to DTMF Transceiver
Remote Relay Controllers & Relay Boards
Custom OEM Design & Manufacturing

Product Catalog With Full Color Photos
Available Online At:

Http://www.motron.com/

Information also available by Phone or Fax:
Tel: (541) 687-2118 Fax: (541) 687-2492

SEE US ON THE WEB!
www.vikingint.com

fessional

£ o Heavy duty commercial recorder -
NOT improvised from consumer models

¢ 12, 14, and 16 hour models also available
4" o BUILT-IN voice activation (add $30)
" e Applications information included =

REGORDER

“BUILT LIKE A BATTLEBHIP"

F sbipping (0 48 conliguous states on arepwiid orders

150 Executive Park Blvd. #4600 San Francisco, CA 94134
Factory Direct Phone: (415) 468-2066 - Fax: (415) 468-2067 "Since 1971°

wWWW americanradiohistorv com


www.americanradiohistory.com

5
e

/ s you push across the dial, trying

¥ to catch a new and far-distant sta-
L tion in this unique hobby known
as DXing. you are likely to have run into all
kinds of interference, noise, and non-voice
communications. You are probably famil-
iar with sounds produced by atmospheric
noise, man-made interference, and multiple
broadcast stations competing to come in
clearer and stronger than the other in the
same frequency range. You are also famil-
iar with the characteristic sound of Morse
code identifications in the broadcast bands,
as well as other digital modes that are more
difficult to identify.

One of the “noises™ that spot the radio
spectrum caught my attention in my very
first year of DXing. There was something
different in that signal: it could be its clearly
repetitive pattern . . . beep, beep, beeceep.
And I could ctearly understand it without
the characteristic distortion of single side-
band (SSB) signals. A friend with more
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By Albert Lozano

DXing hours than 1 helped me to identify it
as coming from a standard time and fre-
quency station.

Further research and hours of listening
have led me to understand and appreciate
the nature and purpose of these radio trans-
missions. Especially for those of you that
recently joined the radio hobby. I’d like to
share some of the main characteristics of
these standard stations that make them dif-
ferent from all the rest.

... Yeranto, 1629 Saord Pemng
v e G T B P e g e b
s v e e s o P

A e S IO N BT
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Aerial view of CHU:Canada, showinp-the station and some of the antennas

A BRIDGE BETWEEN BROADCAST
AND UTE

Standard time and frequency radio sta-
tions play a unique role in shortwave radio;
I see them as the bridge between broadcast-
ing and utility stations. Like broadcast sta-
tions they transmit to the general public,
they can be logged with inexpensive short-
wave receivers because they transmit in
AM instead of SSB that requires more com-
plex equipment, and they welcome your
reception reports. On the other hand, they
have a purpose other than general informa-
tion. entertainment, or propaganda, utility
stations transmit very specific and impor-
tant information, in this case aimed toward
the scientific and technical communities.

Standard stations may provide the first
revelation that there are a lot of interesting,
but different radio stations in the spectrum
along with the familiar broadcasters. Just
by browsing through the loggings in Moni-
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WWYV building

toring Times you can see how both broad-
cast and utility stations attract hobbysts. If
you think that you could be interested in
listening to utility stations, but are hesitant
to spend the money on a sophisticated re-
ceiver, this can be a good trial.

Try to find these frequency stations on
your current AM shortwave set: their rela-
tively powerful transmissions should be
fairly easy to catch. Furthermore, as we are
nearing the peak of the sunspot cycle, the
next few years should allow you to add to
your logs.

WHAT DO STANDARD TIME AND
FREQUENCY STATIONS DO?

These unique stations provide a wide
range of information. They send accurate
time data that is required to synchronize
many different services such as commer-
cial radio, radionavigation systems, elec-
tric power companies, air traffic control
systems, computer networks, and many oth-
ers. In addition, the frequencies at which
these stations transmit are extremely accu-
rate, so scientific and technical laboratories
can compare and calibrate their instrumen-
tation systems in order to carry out mea-
surements accurate to the millisecond.

The information that these stations trans-
mit is generated at very specialized labora-
tories that use the latest technology to main-

Photo by Joan Heinen

Photo by Joan Heinen

WWVRB’s clock RF oscillator, frequency
counter and controller

tain the highest possible degree of accu-
racy. In the United States, it is the responsi-
bility of the National Institute of Standards
and Technology (NIST) to give the public

Photo by Joan Heinen

15 MHZ tower

information thatis accurate, convenient and
easy to use.

The time signals that are generated by
NIST have an accuracy better than 0.01 ms.

THE COMPLETE
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URL address

hitp 7 fwowrw bldrdoc. gov/timefreq/wwv/wwy. himl
hitp:/ /www.bldrdoc.gov

http:/ /www.inms.nrc.ca/inms.chu.himl
I-.Hp://www.eecis.udel.edu/~mi||s/ntp/dcf77.html
httia:/ /www.eecis.udel.edu/~mills/ntp/msf.himl
hitpr ! fwww/ auslig. gov.au/geodesy/time.htm
hitp:/ /ww.crl.go.jp/cgi-bin/nph-watch

TABLE 1: Web addresses for some standard time and frequency stations

Station /Service
NIST: WWV, WWVH and WWVB

NIST main site

CHU Canada

DFC77, Germany
MSF, United Kingdom
Australian time service
Japonese time service

Notes
Excellent site with lots of technical information

Full of technical info!
same as above

explanation of basics
Japonese standard fime

Service

TABLE 2: Basic time format for WWV and WWVH

Time Imin affer hour]
wwy

45

47
48
47
50

52

erts: solar indexes, solar conditions, current and expected

8 Storm warnings for Atlantic and northeastern Pacific
9 Storm warnings for Atlantic and northeastern Pacific
10 Storm warnings for Atlantic and northeastern Pacific
14 GPS systems status announcement
15 GPS systems status announcement
14 [OMEGA navigation system status report]®
18 Geophysical o?

conditions for the next 24 hours
WWVH
43 GPS systems status announcement

44 GPS systems status announcement
Geo Kysicol alerts: solar indexes, solar conditions, current and expected
conditions for the next 24 hours
[OMEGA navigation system status repart]”
Storm warnings for western, southern and north Pacific
Storm warnings for western, southern and north Pacific
Storm warnings for western, southern and north Pacific
5 Storm warnings for western, southern and north Pacific
Occasional for unusual widespread storm condition

*The OMEGA system ceased operation on Segt. 30, 1997, so these reports are no longer given.
NIST has not updated this information in its official publications nor on its website.

This means that the difference between the
instant at which a time mark is generated
and the absolute time is less than 0.00001
seconds, a very accurate time mark, indeed!
But this accuracy is measured at the atomic
clock. When the time markers are transmit-
ted, propagation effects and other delays
degrade the accuracy with which you re-
ceive the time markers to 1 ms (0.001 sec-
onds) — still very high accuracy.

In Canada the agency responsible for the
standard services is the National Research
Council (NRC) through their Institute for
National Measurements Standards. Most
developed countries have similar services.

If you have access to a World Wide Web
browser, visitthe NIST Time and Frequency
Standards division (http://www.bldrdoc.
gov/timefreq/wwv/wwv.html). Atthissite
you can take a virtual tour through the
technical facilities, look at very interesting
pictures, especially those of the atomic
clocks, and even watch some movies. These
particular NIST facilities are not open to the
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public, so this visit to their WWW will
make you feel a very privileged guest.

In Table 1, you can find the Web ad-
dresses of several time and frequency sta-
tions around the world (valid at the time of
writing). The information generated by the
several standards institutes is normally avail-
able to the public through different ser-
vices: telephone, computer networks, radio

and satellite transmissions. For this article,
however, we are interested in their short-
wave transmissions.

HOW IT WORKS

NIST broadcasts time markers through
two dedicated radio stations: WWYV in Fort
Collins, Colorado, and WWVH in Kauai,
Hawaii. Starting transmission in 1923,
WWYV is one of the oldest standard stations.
Canada’s CHU is located near Ottawa.

As previously mentioned, the scientific
community also needs frequency as well as
time standards. Engineers at different re-
search and manufacturing facilities con-
stantly need to compare the accuracy of
their instruments against very well known,
accepted, and reliable references. WWV
and WWVH broadcast on 2500, 5000, 10000
and 15000 kHz, with WWYV using also
20000 kHz, all with an accuracy better than
1 part in 100 billion (the actual transmission
frequency varies less than 0.0001 Hz at
10,000 kHz!). CHU uses 3300, 7335, and
14670 kHz.

The same effects mentioned earlier for
time accuracy also degrade frequency accu-
racy. Propagation conditions and other sig-
nal changes make the accuracy of the re-
ceived frequency to be “only” 1 part in 10
million; if you try to receive WWYV at its

s
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transmitting frequency of 10,000 kHz, the
frequency that you detect can vary up to 0.1
Hz, very accurate for most industry needs.

So, how can you benetit from tuning into
standard time and frequency stations? As
most of you know, with an older receiver
with its analog tuning, it is sometimes diffi-
culttoestimate the exact frequency at which
theradioisreceiving signals. By tuning into
WWYV or any other standard station, you
know the exact transmission frequency and
can make a mark in the dial to indicate this
frequency. Repeating the process with all
the stations that you can receive at your
location will result in a series of calibration
marks in your dial that will help later wken
you try to tune into a specific frequency.

Butnotonly the owners of analog receiv-
ers can benefit from the standard time and
frequency stations. Although most of the
modern shortwave receivers have a digital
display with frequency resolution better
than I kHz, the lower-end models may not
have high accuracy'.

The WWYV and WWVH information in-
cludes data and predictions of jonospheric
conditions, the geomagnetic field, solar
flares, warnings on marine storms, and an-
nouncements regarding the status of the
Global Position System (GPS) satellites
and related operations. Each one of these
special announcements lasts 45 seconds
and is transmitted every hour at the same
minute (see Table 2). All transmissions are
in English.

HOW CAN | LOG THESE STATIONS?

How canyoudistinguish between WWV
and WWVH? After all, both stations trans-
mit the same information on the same fre-
quencies and, in some locations, both can
be received with similar signal strength.

First, the voice announcements are made
at different time intervals: 7.5 seconds be-
fore the minute mark for WWV and 15
seconds before the time mark for WWVH.
The minute mark is easily identified by an
acoustical note longer than the others, fol-
lowed by the voice announcements in Fn-
glish. Even more characteristic, WWV
broadcasts use a male voice, while the an-
nouncements from WWVH use a female
voice.

From almost all locations in the United

States, you can log easily at least one of the
NIST stations even with low-end radio re-
ceivers. All the usual tips about DXing are
also applicable here: during daytime listen
above 10 MHz, while the lower frequencies
work better at night. Also, consider the
seasonal variations and the sunspot cycle.
From my location in Pennsylvania I receive
WWV, CHU, and a more distant time and
frequency station, YVTO in Caracas, Ven-
ezuela, on 5000 kHz with 2 kW of power.
Although all these two stations transmit
inthe same frequency, the propagation paths
change and it is not unusual for me to
receive YVTO strongerthan WWV.YVTO
identification and the minute marks are
given in Spanish language, local time for
Venezuela. The QSL from YVTO is pic-
tured: Note that the transmission frequency
stated in the YVTO QSL is an old one.

AND AT VLF...

Another NIST station, WWVB, also
located in Fort Collins, Colorado, transmits
at 60 kHz with its recently-boosted 40 kW
of power. This is the signal used by auto-
matically calibrated clocks like the popular
Zeit models. WWVB does not broadcast
voice announcements, but similar to the
other NIST stations, it gives the time infor-
mation using a code recognized by com-
puter-controlled instrumentation systems.

SOME FINAL REMARKS

Although they might seem boring to the
outsider, the rhythmic patterns of the ticks
and marks can be hypnotic, and for those
interested in DXing, time and frequency
stations can be used to map signal condi-
tions with which you receive them. Com-
paring these signals will provide a good
estimation of the propagation conditions in
the direction and area from where that sta-
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TABLE 3: STANDARD TIME/

FREQUENCY STATIONS

Cdll Country Frequencies (24 hrs)
| ATA India 10000

BPM China 10000

CHU Canada 3330 7335 14670

HLA South Korea 5000

Y Japan 5000 8000 10000

LOL Argentina 5000 10000 15000

RWM Russia 4996 9966 14996

YNG Australia 5000 8638 12984

YVIO Venezuela 5000

Z5C South Africa 4291 8461 12724

17018 22455

tion s located, acting as gigantic beacons to
help you decide what geographical area and
what frequency are optimum for concen-
trating your DXing efforts.

The personnel who work at these sta-
tions have technical backgrounds and inter-
ests and it is not infrequent to find amateur
callsigns. They will normally answer all
your questions and give you technical lit-
erature in addition to the station QSL.

Finally, some readers will want to try the
new clocks that use the signals transmitted
by WWVB to synchronize their time. You
canfind theiradvertisements in the pages of
Monitoring Times and other radio related
magazines. But, before you decide to buy
ones one of these clocks, consider one po-
tential drawback of owning such atomic
precision: You'll run out of excuses for
being late!

Albert Lozano is Assistant Professor of
Engineering at the Wilkes-Barre Campus of
Penn State. He is interested in applications of
electronics to medicine and biof , electrical
interference and its solutions, an?{adio in all

its shapes and forms.

Note:

' While you can't calibrate a digital dial by
marking it as you can with an analog
dial, you can measure and record the
difference between the frequency in the
display and the one used by the stan-
dards station. Repeating this process for
all the standard time ang frequency
stations that you can receive will give you
a good picture of your receiver's
accuracy, and how much you have to
add or subtract to the displayed fre-
quency in order fo have an accurate

frequency reading.
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A Common Date/
Time Standard

ates and times are an incidental but
very important part of the radio-com-
munication hobby. We use them when
logging or reporting what we hear, orin arrang-
ing monitoring or contact schedules. They are
necessary on QSL (verification) cards, and in
computer programs which predict propagation
conditions or the pass times of various satel-
lites.
The trouble is that there can be problems if
people do things in different ways from country
to country.

B Radio hobby has a head start

We already have a few standards to work to.
We generally all work in the Universal Time
Coordinated zone (UT or UTC, formerly known
as Greenwich Mean Time, GMT). So, an Ameri-
can can tell an Australian what time a broadcast
occurs, and no confusion arises about what was
meant. You don’t have to worry about the other
person’s time zone; just know your own time
difference from UTC and make all reports
using UTC rather than your own local time.

We use the 24-hour clock system, rather
than the old 12-hour am/pm version. This re-
moves a certain amount of confusion. Is 12:00
am mid-day or mid-night? With the 24-hour
system this dilemma becomes irrelevant.

Don’t forget: when you convert the time to
or from UTC, that you may need to alter the
date. For example, where local time is five
hours behind UTC, an event that happens on
Monday evening 22:00 local time, actually
occurs on Tuesday moming 03:00 UTC.

But, most importantly, we have all agreed to
write times in the order hours:minutes:
seconds. Everyone in the world does this. No
one uses seconds:minutes:hours or minutes:
seconds:hours. By writing times in the order
hours:minutes:seconds, precedence always runs
from left to right, and the rollover of digits runs
from right to left. This seems the most logical
way to work; any other way sounds totally
ludicrous.

B The Calendar Confusion

Now, consider the way we represent dates.
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By lan Galpin, G1SMD

In America, the month/day/year format is often
used. In Britain and some of Europe day/month/
year has been used. This immediately leads to
a conflict. What, for example, does the date 08/
09/97 mean?

To an American it is clearly August 9th. To
some Europeans it means 8th September. The
difference in method across the two sides of the
Atlantic has been a daily problem for interna-
tional business. Now, with the wired society
every Joe Public runs into this problem when
reading internet email messages and web pages.

When radio amateurs communicate via
packet radio or exchange QSL cards this prob-
lem is encountered again. It also occurs when
using computer software with the date format
different to the one you normally use, such asin
log book or satellite tracking programs. It is
also to be found in the band reports or events
diary of some radio magazines.

In a few years’ time, we will run into dates
like 03/02/01. This has a myriad of possible
meanings. Not only is it unclear as to which
number represents the day and which the month,
it is also unclear if the date is in the 20th or 21st
century. This highlights another common prob-
lem with dates — the usage of a 2-digit year is
the basis of the Year 2000 Problem with com-
puter software. Writing 03/02/2001 solves the
century problem, but does not help with the
UK/US day/month ambiguity.

B An already acceptable standard

Is there a solution to all of this? There sure is.
Is it simple and easily understood? Yes, very
much so. Is anyone already using it? Lots of
people are. Astronomers have been using it for
over 200 years. For at least the last 25 years the
solution has also been defined in an Interna-
tional Standard. That standard is now known as
ISO 8601.

In Europe it is known as EN 28601 (BS EN
28601 in Britain). In America see the ANSI
X3.30 and NIST FIPS 4-1 standards; and CSA
Z234.5 in Canada. A longer standards list can
be found on Internet at: <http://www.gsl.net/
glsmd/isoimp.htm>. ISO 8601 is aiready the
default national standard for well over a third of
the world’s population, notably in Scandinavia,
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Germany (since 1996), some of Eastern Eu-
rope, and most of Asia. Most of the rest of the
world has adopted the standard “on paper,”
such as Australia and South Africa. It was
adopted in Britainin 1971 butithas not yetbeen
compulsory.

Organizations like IBM are touting this stan-
dard as the best, most complete, and permanent
method of tackling the computer software Year
2000 Problem in their literature. But, using the
standard also eradicates the UK/US date format
ambiguity, which is what this article is prima-
rily about.

Using the “Full Format for Gregorian Cal-
endar Date” section of the ISO standard, we
find that dates should be written using a four-
digit year, with the order year-month-day. Hy-
phens are used as separators. A leading zero
should be used for month and day numbers
from 01 to 09.

That date mentioned above is therefore writ-
ten as 2001-02-03 if 2001 February 3rd is
intended. Astronomers sometimes write the
month as a three-letter English abbreviation, so
2001-Feb-03 may also be encountered. Dates
in any of these year-month-day formats cannot
be confused with dates in any other format, just
as long as a four-digit year is used.

There has been a proposal document circu-
lating around the main amateur radio organiza-
tions to adopt the ISO year-month-day date
format for all facets of the amateur radio hobby.
This includes computer programs and data,
packet radio messages, log books, QSL cards,
web pages, magazine articles, membership
cards, awards — every place that dates and/or
times are used.

But, there is no reason to limit the usage to
amateur radio. There is plenty of scope to use
the year-month-day formats in shortwave lis-
tening, scanning, utility listening, satellite moni-
toring, and all other parts of any related activi-
ties.

Readers of Monitoring Times and the former
Satellite Times are already used toreading dates
in the year-month-day format on the pages
devoted to satellite launches and allied sub-
jects. This usage derives straight from astro-
nomical origins, but does not need to be limited
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to that use.

A number of software developers have al-
ready agreed to change the default format of
their programs to the ISO format in the next
release. Several magazines are changing to this
format realizing that this will make life easier
for their international readership: Some pro-
grams and magazines have already been using
the ISO format for some time, recognizirg the
problems that will otherwise occur when the
Year 2000 arrives. Many people may not have
noticed this format in use as it is very Icgical
and comfortable to work with.

It is worth reminding readers that the US has
already adopted ISO 8601 as an ANSI standard,
so there is now no real excuse not to be using it.
The US military has adopted the 1997-Aug-09
format as their default. It is hoped that by the
time 1999 ends, we can eradicate the ambigu-
ous dates such as 03/02/01 that will occur if no
such action is taken.

W Applying the ISO format

For US citizens, simply rewrite a date like
08/09/97 as 1997-08-09; that is, retain the exist-
ing month/day ordering whilst moving the year
from last to first place and expanding it from
two to four digits. Don’t forget to use a hyphen
as the separator. The slash has a different mean-
ing within the standard and should not be used
in dates. The date now works in the same way
as time. It has full left to right precedence, with
rollover from right to left.

When dates and times are combined, write
the date before the time, thereby retaining full
left-to-right precedence across all of the data
items present.

All of these ideas — including the defini-
tions for writing times in the
hours:minutes:seconds format, using the 24-
hour clock, the UTC time-zone, and so on —
are already defined in ISO8601. We’ve all been
following the 1SO definitions for times for
many years; now is the time to bring our dates
into compliance.

Windows has options in your compurer’s
Control Panel to set the date and time formats to
the ISO format. Under Windows 3.x look in the
International option. Choose YMD, Hyphen
Separator, Show Century, Month Leading Zero
and Day Leading Zero.

In Windows 95 and 98 see Regional Set-
tings. Set the date format to yyyy-MM-dd,
yyyy-MMM-dd oryyyy-MMMM-dd as aporo-
priate, the time format to HH:mm:ss, then click
on Apply. (See www.gsl.net/g | smd/iso-pc.htm)

B Other Refinements

ISO 8601 also includes a definition for dates
expressed as Ordinal Day of Year (Ordinal
Date). The full format requires a four-digit

year. a hyphen separator, and a three-digit day
number from 001 to 365 (366 in a leap year). A
reduced version of this (with only a two-digit
year) is already in use as the Epoch in satellite
Kepler elements: 97300, for example. To avoid
problems in the Year 2000, expansion of the
year element to four digits is recommended.

In all of the ISO definitions it is permitted to
strip out the separators when dates and times
are to be stored on disk or passed across com-
puter networks. This is called the “basic for-
mat.” The date 1997-08-09 can be stored as
19970809. The Ordinal Date 1997-300 can be
stored as 1997300; the time 23:44:59 as 234459,
Using these representations in computer pro-
grams can save on storage space and can speed
up programs that need to compare or sort dates
and times. The algorithm becomes trivial com-
pared with other methods — methods where the
date has to be cut up into Century, Year, Month,
and Day elements and each of these compared
in turn.

I recommend the 1SO method to you. Let’s
avoid problems with the coming Year 2000 by
ensuring early adoption of the 1SO 8601 for-
mats, with a four-digit year, in everything that
we do. If you use software try setting it up for
the ISO format. If you write software, then add
this format to the allowed options, and prefer-
ably make it the default. Many programs al-
ready use the ISO format for data storage. This
proposal is to extend the usage to screens and
printouts. Try also using it for hand-written
dates — on forms, log-books, QSL cards and
letters.

For more information on Year 2000 and 1SO
8601 issues try the following publications and
internet resources:

- DUBUS magazine, 1997-Q1. page 83 to 85.

- Byte (USA, Europe). 1997-Jul, Page 89 t0 96:
‘Double Zero’.

- QST (ARRL), 1997-Aug, Page 69 and 70:
‘Software Traps’.

- CQ-TV (BATC), 1997-Autumn, Issue 180
(1997-Nov).

- Communications of the ACM, 1997-May.
Page 26 to 30 and Page 111 to 117.

- The Software Practitioner, 1997-May/Jun,
Page | to 5.

- New Scientist (UK), 1997-Nov-08. Page 59.

- The AMSAT Journal (AMSAT-NA), 1998-
Jul/Aug, Vol 21 No 4, Page 16 to 21.

- The 432 MHz and Above EME newsletter
(K2UYH), 1998-September.

- Computer Shopper (UK), 1998-November,
Issue 129, Page 793 to 798.

- QOST(ARRL), 1998-Aug, Vol 82 No 8. Page
92.

- NCJ(ARRL), 1998-Nov/Dec, Page 77.
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Longer Items:

- IBM Publication GC28-1251-xx: The Year
2000 Guide (‘xx’ = edition number).
International Standard: ISO 8601.
European Norm: EN 28601 (British Stan-
dard: BS EN 28601).
American Standard:
1985(R1991).

<http://ourworld.compuserve.com/homepages/
dstrange/y2k.htm>
<http://www.qgsl.net/gismd/>
<http://www.saqqara.demon.co.uk/
datefmt.htm>
<http://www.cl.cam.ac.uk/~mgk25/iso-
time.html>
<htp://www.s390.ibm.com/stories/
tran2000.htmI>
<http://www batc.org.uk/batc-iso.htm>
<http://www.rightime.com/>
<http://www.cv.nrao.edu/y2k/>
<http://www.merlyn.demon.co.uk/
year2000.txt>
<http://www.cinderella.co.za/>
<http://www.newscientist.com/ns/971108/
letters.htmi>
<http://www.npl.co.uk/npl/ctm/time_rep.html>
<ftp://ftp.funet.fi/pub/ham/misc/year2000.zip>

ANSI X3.30-

IT'S BACK AND BETTER THAN EVER

The Worldwide Shortwave Listening
Guide Edited by John Figliozzi

A “must” reference for every shortwave
program listener!

$8.99 at all Radio Shack stores.
| Catalog No. 62-1335

Instalianon made easy! Davis’ Wireless

Weather Stations use our new SensorLink™ to

transmit data to a display consale up to 400

away! Each stauon comes completely

pre-assembled and includes sensors, a
radiation shield, a weather-tight

I shelter, and a display console with
receiver. All without running wires!

H For o FREE catolog, o
| 1-800-678-3669
One-year warranty @ 30-day money-back guarantee

Davis Instruments ;oo Hayward CA 84545-2778
(510} 732-9229 « FAX {510) 732-9198 » sales@davisnet COM « www.davisnet.com «
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ARE SOU RERDY FUR ThE

By Philip Chien, KC4YER

he new millennium actually begins on

January 1, 2001, but most folks will

celebrate on January 1, 2000. It may be
one heck of aNew Year’scelebration—but it’s
one giant headache for computer users. And, in
an era where practically every appliance down
to the coffee maker has a built-in computer,
we’re all computer users.

The problem is, computers are dumb. When
the century rolls over most programs will “think”
the year becomes 1900 — not 2000. This is the
“Y2K” (Year 2000) or “millennium bug” you
may have heard about. (See “Closing Com-
ments” on page 104 for more.) Most program-
mers are working diligently to anticipate the
full variety of problems that may ensue.

Contrary to the doomsayers, the Y2K bug
will not cause the world to come to a halt nor
signal the coming of the apocalypse. Neither
will your microwave oven, refrigerator,or VCR
suddenly fail on January 1, 2000.

The Y2K phenomenon is caused by omit-
ting the first two digits in a year. A date is
typically written as Apr-12-61 or 04-12-61
instead of Apr-12-1961. Thisis such acommon
standard in the U.S. that we rarely think about
it or realize how widespread it is. Even credit
card expiration dates only feature the last two
digits of the year.

Fortunately, January 1, 2000, is a Saturday:
that may allow for a number of unexpected
glitches and malfunctions to be corrected with
the least impact. But once people arrive on
work on Monday, January 3rd, they may still be
in for a rude surprise if they haven’t prepared
ahead of time.

B Computers are the weakest link

The most obvious appliance you have which
can be affected by the Y2K bug is your com-
puter. There are plenty of software products —
free and commercial — and web pages for
checking out whether or not you're affected by
the Y2K bug. However, there is no 100 percent
guarantee these testers will be accurate, since
they cannot check every date-sensitive applica-
tion.

The Macintosh operating system is rela-
tively immune to the Y2K problem, due to a fix
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initiated some years ago. Applications, how-
ever, must still be suspect. IBM compatibles
(MS DOS and Windows) computers vary —
some have the inherent Y2K glitch in their
BIOS; others won’t have any problems. One
obvious check is to set the system’s clock to
January 1, 2000, and check the day of week —
it should be Saturday. (Before doing any such
test on your programs or operating system,
however, be sure to create a back up copy of
your hard drive and data.)

Your programs may suddenly think that the
clocks have gone back in time by 99 years.
Programs which log your contacts might place
your most recent entries at the beginning of the
file instead of at the end. A satellite tracking
program which monitors how long Mir has
been in orbit since its launch in February 1986
may suddenly think that it still has 86 years to
go until launch, instead of the correct value of
14 years on January 1, 2000!

Calendar-based computer functions which
could be affected by Y2K include: operating
systems, such as DOS, 0S/2, Windows-based
systems, and Macintosh; databases and spread-
sheets; accounting, financial and tax software;
contact or project manager programs; utilities,
such as file managers, personal information
managers, uninstallers, backup programs and
anti-virus software; and fax, e-mail or other
communication programs.

0 Other devices

The problem really gets compounded when
you realize how many other devices have com-
puterized clocks or use a calendar-sensitive
chip. Elevators are computer operated and many
include automatic timers which the mainte-
nance technician presses each time the elevator
is inspected. If the elevator is past due for
inspection, then it refuses to work until a tech-
nician presses the button. Once January 1,2000,
rolls around will the elevator think that it’s 99
years overdue for inspection?

The simple solution in this case is to just
have a maintenance tech press the reset button,
and then you won’t have to worry about the
century roll-over problem for another hundred
years. But most solutions aren’t as simple.

Satellite tracking is one place where Y2K is
a major concern. USSPACECOM has decided
to take a head-in-the-sand attitude. Each object
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in orbit has an international ID, consisting of
the last two digits of the year, the number of the
launch in the year, and a letter designating each
piece associated with that launch. For example,
86 017A is Mir, since it was the 17th launch of
1986. The first piece of the launch vehicle
which put Mir in to orbit is 86 017B and
successive objects associated with Mir go
through the alphabet. Sputnik 1 was the first
artificial object in orbit and it has the designa-
tion 57 O1A.

Since no objects were launched between
1900 and 1956, USSPACECOM reasons that
the Y2K problem can be put off until the year
2056! So the first satellite launched into orbit in
the year 2000 will receive the designation 00
1A.

In addition, the epoch time (a determination
of the spacecraft’s location and velocity) also
uses the last two digits of the year; for example,
98345 is the 345th day of 1998. Programmers
who write software to sort satellites by chrono-
logical order must be aware of these limitations
if they want their programs to work properly.

As a general rule, you don’t have to worry
about Y2K compatibility for hardware devices
which don’t have clocks or timers — unless
you've added transaction-logging or time-
stamping components to it. Your fax machine,
for example, will continue to work, but may
stamp outgoing and incoming documents with
the wrong date.

B Check it out

From now on, remember: whenever youbuy
anything — even if it’s just a radio with a built-
in clock — make sure that it’s Y2K compliant.
Don’t be afraid to contact manufacturers and
ask them whether or not their products are Y2K
compatible. Or you may query the Electronic
Data Systems database regarding the opera-
tional status of hundreds of thousands of prod-
ucts and software at www.eds.com/vendor2000

For consumer advice and helpful links on
the subject of Y2K, see the Federal Trade
Commission’s web page at www.ftc.gov/bep/
conline/edcams/y2k/index.html. Or write or
call for a free brochure on Y2K to: Consumer
Response Center, Federal Trade Commission,
Washington, DC 20580; 202-FTC-HELP (382-
4357); TDD: 202-326-2502.
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FOATABLE
v POWER ETATHON

Emergency Radio The sensational BayGen FPR2S AM/FM radio is now available
from Grove! Simply turn the generator crank for 30 seconds and enjoy up to an hour of
reception! And during daylight, solar power operates the radio non-stop!

ORDER RCY 30 Only 57995 plus $5.50 US Priority Mail or UPS 2nd Day Air shipping

The world-acclaimed FPR 1 also provides shortwave reception in addition to AM/FM
(but no solar power); model A receives 3.3-12 MHz, and model B receives 5.8-18 MHz.
A 30 second winding provides 30 minutes of reception.

ORDER RCYV 29 Only 59995 plus $5.50 US Priority Mail or UPS 2nd Day Air shipping

Emergency Lighting Imagine never

having to buy flashlight batteries again--or
even recharging! Yet you can store this
flashlight indefinitely and count on instant
light! The BayGen self-powered lantern
utilizes a high-efficiency, hand-operated
generator to provide its reassuring beacon.
Even better, its generator can also be used
to power small accessories, such as dual-
AA-battery-operated radios, recorders, and
other electronic instruments, or even to
recharge their batteries.

ORDER LIT 1 Only 56995 plus $5.50 US Priority Mail or UPS 2nd Day Air shipping
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Emergency Power Lightweight and compact, the PWR-1 has a 7 ampere-hour
rechargeable gel- cell to guarantee instant access to 12, 9, 6, or 3 Volts DC, available
from three simultaneous outputs, and two simultaneous voltages! A built-in voltmeter
instantly alerts you to charge conditions. Cables and universal cennectors are included.

Two cigarette lighter sockets allow recharging the portable power station, or powering
your accessories. Use the included AC module for overnight recharging, or fully charge
on the fly in just 3 hours from your car! You will be alerted by the blinking charge light
when your unit's ready for action; an automatic shutoff prevents overcharging.

ORDER PWR 1 Only 55995 plus $5.50 US Priority Mail or UPS 2nd Day Air shipping
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Grove Enterprises, Inc.
1-800-438-8155 (US & Canada)
828-837-9200
FAX 828-837-2216
7540 Highway 64 West
Brasstown, NC 28902-0098
web: www.grove-ent.com
e-mail: order@grove-ent.com
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Cost-savings, preparation for potential power outages on the advent of year 2000, anticipation of severe winter
storms, building a portable DX station for remote outings — there are plenty of excellent reasons to put together
an alternative source of energy for reliable communications. Following are some ideas being used by other hobby-
ists which you may be able to apply to your own emergency or DX station.

A Simple Solar Set-up

Robert Brown says he is not a disciplined
electronic wiz, but he does possess a basic
understanding of the fundamentals of elec-
tricity. Following is a rough description of the
solar system he designed. Some investigation
on the internet or at your library should fill in
enough circuit details to put together your
own solar alternative energy source.

y natural curiosity led me to inves-

tigate solar energy as a realistic

alternative power source. Investi-
gation proved that even here near the 45th
parallel, solar energy can be a reasonable
solution to 12 volts, direct current (Vdc)
energy consumption, year-around.

The attached photos show my solution to
making this alternative more practical. All
framework is milled from 3/4-inch clear pine
and sealed with satin finish polyurethane. The
horizontal support bracket floor is 1/8-inch
tempered masonite. The electrical and me-
chanical aspects of the device are all “off-the
shelf” components, readily available from
suppliers (like Digi-Key, 800-344-4539, for
the solar panels) and Radio Shack (other elec-
trical components).

Each solar panel output lead is terminated
with asilver-plated, teflon-insulated UHF (PL-
259) plug. UHF termination was se-
lected for use throughout the primary
distribution system, since it provides a
secure fastening method and cabling
alternatives available in conductor
gauges and insulation.*

Each solar panel output lead is
plugged into its own switchable junc-
tion/test box (single pole-double throw,
SP-DT/Center-Off). Switching to the
left provides panel output confirma-
tion via an LED and/or measurement
by a multimeter through a 5.5 x 2.1
millimeter (mm) dc panel jack. Switch-
ing to the right provides output to the
distribution system.

All three junction boxes are block-
ing diode protected and permanently
fastened to the floor of their respective
bays.
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By Robert Brown, Jr.

Three, fifty-foot power distribution cables
are standard RG-58/U terminated with UHF
plugs to provide connection between the three
junction/test boxes and the remotely located
powerdistribution box. When storing or trans-
porting, the power distribution box is stored in
the center bay and fastened to the flooring
with Velcro.

The power distribution box is designed to:
+ remotely collect the output from each solar
panel
» provide test ports for system performance
evaluation
« provide LED power distribution switching
and circuit monitors
< combine and/or segregate solar power out-
put for application-specific power require-
ments (i.€., may be used inany combination or
may perform up to three separate applica-
tions)
 use standard 5.5 x 2.1 mm dc power jack
output terminals to match “standard” nickel-
cadmium battery pack termination.

The power distribution box is also block-
ing-protected at several levels to assure power
distribution circuit integrity.

The vertical support bracket elevation is
adjustable from 25 to 55 degrees off-horizon
in increments of five degrees to compensate
for sun position. Additional in-board eleva-
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tion support brackets are provided as well.

As pictured, with the cables and distribu-
tion box stored onboard, the system weight is
50 pounds. The approximate dimensions of
this system in its closed position are 45 inches
wide by 37 inches long by 6 inches high.

Thus far the system appears to perform
better than anticipated, for the most part dueto
the conservative output rating of the panels
themselves. The system is currently relegated
tocharging 12 Vdc rechargeable battery packs
utilizing manual charge control, and
12 Vdc gel-cell portable power sta-
tions which have their own onboard,
automatic charge controller. It will also
charge lead-acid storage batteries, as
long as a fuse or other charge rate
controller is put in line.

.. and that leads us to our next
article: a safe way to store and trans-
port energy in a lead-acid battery!

Editors’ note: If you're using what you
have on hand, coaxial cable and PL-259
connectors will work, but they are ceﬂainly
. overkill for transmission of electrical power.
Standard dc connectors and Aexible,
insulated wire are entirely adequate for the

purpose.
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We have Scanners with
800MHz coverage!

AOR AR-5000, 5000/3+, 3000, 8000

Yupiteru MVT-9000, 7100, 8000
OPTOELECTRONICS Xplorer, R11

nearfield receivers

New Welz/Standard WS-2000 (very tiny)!
WinRadio WR-1000i, WR3000i
ICOM R9000, R8500, R100, R10, PCR1000

lcom R-10

500KHz ~ 1300Mhz coverage
AM/NFM/WFM/USB/LSB/CW Modes
100 x 10 banks = 1000 memories
Computer Control interface
Selectable Step Size

True SSB (Lower and Upper)

keypad... or let us do

PL/DPL Private Line Co

We do Modifications for your Scout!
_All Orders Shipped Expedited

www.interlog.com/~ahr/scan.htm Canada M3H 1S9

FOR RACING!

rRe2000:02

Racing Scanner

Program this revolutionary scanner
on your computer... by the scanner

The RE2000AIpha Raefri@ Scanner
comes pre-programmed, has
Alpha-Numeric Display and is

$29995

PC Programming Kit *28*

ATLANTIC HAM RADIO LTD FOR INFERMATION OR TO PLACE YOUR ORDER, CALL
(416) 636-3636 ahr@interlog.com 368 Wilson Ave I 800 272 7]']
(416) 631-0747 (fax) Downsview, ONT ] ] ]

Visit us on the weh at www.racingelectronics.com

it for you!

mpatible!

Austin Antenna

/ "The World Leader in Multiband Technology”
/)

~

Government Agency operations, Drug and Law Enforcement operations, Communicatio
at the Kennedy Space Center and major networks such as NBC and ESPN.

” / Manufacturers of multi-band Land Mobile, Microwave, and Scanner Antennas for ]
‘ ns

6 l The Ultimate
f /’6" Omnidirectional
Multiband Station Antenna New Innovation brings

New Dimensions for Portables !

A

Superb Performance ! o
1 with Maximym Versatility for
IDBC f d Mobile and Base Station 4

Send $1.00 for an Austin Scanner Antenna User’s Guide [a regular $3.95 value]

Austin Antenna P.O. Box 920 Truro, MA 02666 (603)335-6339
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Battery
in a
Bucket ...
the safe
way-

By Jacques d’Avignon

ver the past few years, I have en-

deavored to build up a totally por-

table listening station that will per-
mit me to travel to quiet radio frequency (RF)
places and do some monitoring. The main
receiver is a Sony 2010 operating from out-
board batteries, a Q-Stick LF (low frequency)
antenna, and a battery-operated tape recorder.
Just recently a new LF Datong VLF/LF con-
verter and a Radio Shack Pro-26 scanner
were added to this arsenal.

All this equipment can easily be trans-
ported in one or two bags to sites that are RF
quiet, largely because they do not have access
to regularalternating current (ac) house power.
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Until last winter I was operating all the
equipment from nickel-cadmium (Ni-Cd) re-
chargeable batteries, but for long operation a
new source of power was contemplated. A
small rechargeable battery, complete with a
charger and all built into a carrying case, was
tried with very poor results: the battery had a
capacity of only 0.7 A/h (Ampere/hour). This
was totally insufficient to operate this listen-
ing set-up for more than four to five hours.

The other source of power that I contem-
plated was an automotive rechargeable bat-
tery. But, these power sources are normally
heavy and contain nasty acid that can be spilled
easily. On the other hand, a good automotive
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battery will give you a lot of autonomy in the
field and can be recharged many times.

A lead-acid battery needs both a sturdy
enclosure for transport and one that’s imper-
vious to acid, so plastic is ideal. Having had to
paint many rooms in the last two houses that
we have lived in, I found a five-gallon plastic
paint bucket with a sturdy bail just begging to
be used.

The next step was to find a small lead-acid
battery with sufficient power to fit nicely in
the pail. Not being very adept in taking accu-
rate measurements, I took my pail to the
friendly automotive store and asked them to
fill it with a battery. The looks that I was given
by the clerks were priceless!

One small battery was found to fit the pail
with some room to spare: The battery is nor-
mally used for starting a riding lawnmower
and according to the specs has a 14 A/h
capacity — 20 times the capacity of the origi-
nal battery that I was using.

The plan was to firmly seat the battery in
the pail using spray foam and then install a
12V socket in the plastic cover. The com-
pleted installation would make it easy to carry
the battery, plug a power cord in the cover
when required, and contain any acid that could
be spilled should the pail get kicked or vented
while charging.

It is easy to charge the battery without
removing the 1id by inserting a plug in the
socketbuiltin the cover, it is only necessary to
insert a 20 amp fuse to take care of the current
surge when you start the charging process.
According to the specifications of the battery,
a charge of about 2A for 10 hours is required
to fully recharge the small battery. I already
had a small battery charger at my disposal; if
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you do not have one, most automotive stores
can help you.

A Word about Foam

Foam was used to wedge the battery in the
pail. This is the trickiest and definitely the
messiest part of the operation. As the foam is
normally used for insulation around windows
and doors, the bead coming out of the dis-
penser is very narrow and does not at first
appear to increase in size very rapidly. Don’t
let yourself be lulled by appearances!

Here is some basic advice on working with
foam: it seems to double in quantity as it cures,
itis very gooey, and not the best for your skin
and clothes. While curing you might see ver-
tical spikes coming out of the foam surface.
During my last try, a spike of foam 2 inches in
diameter and about 9 inches long just sprouted
out of the pail. Refrain from touching any of
the foam for at least 12 hours after you have
sprayed it; it might look cured on the surface
but the inside is really messy. Shake the foam
can for along time before spraying, and when

you think you have shaken it enough, shake
again for double the amount of time.

My first approach with the foam was to fill
the cavity up to the top of the battery. That was
a mistake! The next morning the foam had
increased in size and was four inches above
the rim of the pail. An attempt to clean this
mess up was met with the gooey remains of
foam that had not yet cured in the innards of
the foamy mass.

The battery was finally removed from the
pail and left to stand for a full day so that the
uncured foam could harden up and be peeled
from the walls of the pail and from the battery.
Having learned how much the foam would
increase while curing, the whole operation
was tried again.

This time the foam was sprayed only up to
about half the height of the battery, the termi-
nals were protected with pieces of cardboard,
and the vent hole at one end of the battery was
also protected so that it would be clear after
the foam had hardened. The foam did rise to
about the top of the battery. [ carved out the
foam on one side of the battery so that the

socket mounted in the pail cover would have
a clear space below.

Ready for Use

Finally, the wires and the in-line fuse holder
were soldered in and the cover was securely
refastened to the pail. The fuse used was a
20A, which adds a safety tactor to this power
supply: if a piece of metal falls in the socket,
the fuse will blow before the battery starts
boiling. See the photo for a complete view of
the final product. Buy a corked bottle of wine
to celebrate completion of your project, and
use the cork to plug the socket when not in
use!

By my calculations, this battery will give
me ample power for more than 36 hours of
continuous monitoring from ELF to UHF,
and then I can recharge the power source in
only 10 hours.

I would be interested in getting some feed-
back from anyone that builds a similar unit.
May you never have to use this power supply
except for good DX at a remote DX pedition!
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