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$199

Download E -1 o0
Supported by Radio Manager for SA

Windows for downloading record-
ed frequencies to a computer

Downloading to a PC is eas
just interface to a compute
with the supplied PC down
load cable and all recorded
data is saved for future refer
ence

APS105
The New APS105 Pre Selector can be
intertaced to increase the Xplorer’s

Radio Checks

The Xplorer is ideal for radio quick
checks. Just key the radio and the
Xplorer instantly displays the frequen-
¢y, and either CTCSS, DCS, LTR,
DTME, Signal Strength, or Deviation.

§3OMHZ 2GHz Nearfield Test Receiver*, sweeps entire range in less than 1 second ELock out up to 1000 individual frequencies
BFrequency Blocks allows the user to preselect up to ten different frequency ranges to Lock In/Out ﬁTwo line character LCD displays fre-
quency and either CTCSS, DCS, LTR, DTMF, Signal Strength, or Deviation ﬁAutomatically record up to 500 frequencies in mem-
ory with number of hits and time and date ﬁlntemal speaker, Audio earphone/headphone jack EBuilt-in PC interface for down-
loading memories to a computer EBOO feet pick up distance from 5 watt UHF radio ﬁManually record CTCSS, DCS, LTR, DTMF,

Signal Strength, and Deviation to memory aLocks onto strong signals in less than 1 second EAutomatic or manual hold

OPTODIRECT 800-327-5912

AT\ F/ATMARNIISeER
Ol I W hkailnla S ] IV ISP
5821 Northeast 14th Avenue * Ft. Lauderdale, FL » 33334
Telephone 954-771-2050 Fax 954-771-2052 Email sales @optoelectronics.com
www.optoelectronics.com
“Cellular frequencies blocked except for FCC approved users

Xplorer Test Receiver includes:
TA100S. PC download cable.
Download software, Power Supply,
Operators Manual

WAAALamericanradichistory. com
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[ NEW ICOM HF RECEIVER ]

+ MORE

e Synchronous AM detection 0,/ Wb atr )’0” want to h ear

"LESS

than what youd expect to fork over.

e Automatic notch filter
* Twin passband tuning
e Triple conversion

PHONES

Pt

_p—

\C-R75

* Front mounted speaker
* Two optional filter slots
* Optional DSP

* Optional PC control

AF-D-RF/SOL WIN| PBT
- .

"3 ]
s

N

COMMUNICATIONS RECEWVER

| SSB CWRTTY FiL ¥

/ )resenting the [COM IC-R75 HF Receiver

Cutting edge technology for today’s serious DX er,

yet easy & affordable enough for casual listener use.

(Setting a new standard in affordable HF
communications, the ICOM IC-R75
comes fully equipped to satisty both the
serious DX’er and the serious DX’er’s
wallet. Hear MORE of what’s out
there. Pick up more amateur, marine and
shortwave broadcasts; the new ‘R75
covers from 0.03 — 60.0 MHz. (That’s
wider rx than most other HF receivers.)

Pull our the weak signals. The

1C-R75 sports a remarkable arsenal of

signal detection weapons ready for your

command: a triple conversion receive
system rejects image and spurious signals.
An automatic notch filter reduces inter-
ference by minimizing “beat” and “howl”
signals. Use Twin Passhand Tuning
(PBT) to zero in on signals by shaping
the IF passband. ICOM’s all new
Synchronous AM detection (S-AM)
technology reduces signal fading in
AM broadcasts. Optional Digital Signal
Processing (DSP) noise reduction in the
AF stage converts analog SSB, AM and

Call our 24 hour free brochure line: 425-450-6088.

"This device has rot been approved by the Federal Communications Commission. This device may not be soid or leased, or offered for sale or lease, until
approval of the Federal Communications Commission has been obtained

1999 ICOM America, Inc 2380 116th Ave NE, Bellevue, WA 38004 » 425-454-8155. The ICOM logo s a registered trademark of ICOM, inc Questions
Contact ICOM America Tech Support through the HamNet forum on CompuServe® at 75540,525 [e-mail:75540.525@compuserve.com). All specifications
subject to change without notice or obligation. CompuServe is a registered trademark of CompuServe, Inc. R75299Y

wwweamericanradiohistorn.com

FM signals to crisp, clear audio output
(you'll hear the difference on the ‘R75%
large, front mounted speaker). Further
tailor the ‘R75 to meet your listening needs
by installing up to two optienal filters.
There’s much more. Qur Website offers
the complete specs. But the real eye opener
will come only with a test drive of this
suprisingly affordable rig, so
O plan to visit your authorized

ICOM dealer soon'.

S

www.icomamerica.com



2

Vol. 18, No. 5 May 1999

AT Reviews:
Soay IUF-SWO7 Lortahle

ottt Optolem

Cover Story

Compliance Enforcement
at the FCC

By Hans Johnson

“Welcome to the FCC Colum-
bia Operations Center” reads the
sign outside the Federal Communi-
cations Commission’s one remain-
ing manned HF monitoring station.
How is this agency able to fulfill its
duty of safeguarding broadcast and
communication signals in the new
“lean and mean” FCC? See page 8
for an inside look at how modern
radio direction-finding can pinpoint
signals from the other side of the
continent.

In spite of stepped up enforce-
ment activities, staff reductions, and
on-going reorganization, the FCC
is on the hot seat in front of the
congressional committee charged
withitsoversight(see Closing Com-
ments). So this month we focus on
the FCC and also on various as-
pects of direction-finding.
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Alone on the PACIC ...coeeeerensscencersncarsasensannsansasnsasensossassne 12
By D.K. Howe

Not so many years ago, an attempt to |
row around the world would have been
foolhardy without the best HF radio money
could buy. But modern-day Hawaiian voy-
ager Mick Bird travels with an Inmarsat/
Orbcom satellite uplink system; his VHF =
radio i$ just to contact passing ships and
nearby shore stations. As they did for the
now-successful balloon circumnavigators, satellites provide weather reports and
forecasts, position reporting and navigation, plus the ability to contact family and
supporters.

On the Road with GPS and ITS ........cccceeeeeecreeeccrerencenseceeees 10

‘ By Russell Steele

IT-who?! You may not be familiar with the term Intelligent
Transportation Systems, but you’ll recognize some of its
commercial applications — in-car navigation systems found
in luxury and rental cars, fleet management systems for buses,
trucks, ambulances, trains, planes — you name it. GPS has
become so critical to the smooth flow of transportation and
business that the system is being beefed up to support the
expected explosion in users.

The OptoCom Communication Receiver .........ceeuerenursenese 20

Review by Haskell Moore

The big story in scanning for 1999 has
been the introduction of the OptoCom — a
GRE-Optoelectronics collaboration that mar-
ries the circuitry of the already-excellent PRO-
2042 scanner to software solutions which can
follow multiple types of analog trunked sys-
tems. This scanner can do almost everything
but follow digital systems ... but getting started
with the software isn’t necessarily easy.

Moore reviews the hardware and five of the software packages currently
available for this break-through product.

Reviews:

In addition to the computer-controlled OptoCom on page 20, __
MT is proud to be the first to review another innovative product #§ %
— Sony’s ICF-SW07 ROM-tuned portable HF receiver. Magne
gives the clamshell-design radio high marks for a travel
portable, although it’s a little pricey (p. 90). Bob Grove
reviews the internal VHF/UHF converter for the JRC
NRD-545 on page 96. For aero fans who are dabbling =
with ACARS reception, Catalano finds SkySpy soft- 2
ware helps smooth the way (p.88).
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The Wireless Privacy Enhancement Act
011999, HR514, introduced by Rep Heather
Wilson of New Mexico passed the House on
February 25th by a vote of 403-3. Like previ-
ous attempts at Suppressing scanner use, the
bill directs the FCC to do what it already has
done in a number of regulatory proceedings.
The bill requires the FCC to deny equipment
authorization to scanners capable of receiv-
ing transmissions in the cellular and Personal
Communications Services (PCS) — already
denied as a result of previous legislation,
although Congress has been pointedly criti-
cal of poor FCC enforcement in this area.

The bill prohibits modification of scan-
ners in a manner that would cause the equip-
ment to fail to comply with FCC regulations.
Such modification is already illegal because
authority to operate a Commission-autho-
rized device only applies if the device is not
altered from the version the FCC authorized.

The bill says the FCC “may adopt” regu-
lations necessary to enhance privacy on fre-
quencies shared between commercial mobile
radio services and public safety radio sys-
tems. It directs the FCC to consider requiring
warning labels on scanners, an idea the FCC
once considered and rejected.

Under current law, unauthorized intercep-
tion of radio signals can be permissible if the
content is not disclosed. The bill would pro-
hibit the unauthorized interception of com-
munications even if the content is not dis-
closed.

This is one ofthe biggest changes to eaves-
dropping laws in years, and could hit the
various scanner and shortwave hobby publi-
cations that print digests of message traffic.
(See www.grove-ent/com/mt514.html for
the full bill)

One politician definitely not in favor of
establishing a Low Power FM broadcast
radio service is Rep. Billy Tauzin, Republi-
can of Louisiana and sponsor of the wording
in HR514. Tauzin is the top Republican over-
seeing telecommunications policy. He chairs
the powerful House Commerce Committee’s
communications subcommittee.

Tauzin believes the plan to establish what
could be thousands of small “microradio”
stations on the FM broadcast dial “...would
reduce the audience and advertising revenue
of current stations and possibly create severe
interference.” He said “The FCCis anagency
out of control that demands congressional
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By Fred Maia, W5YI
fmaia@cwixmail.com

action to straighten it out.” Tauzin said he
planned to introduce legislation to revamp
the agency’s “structure and powers.”

FCC Chairman William Kennard urged
Tauzin to talk to the educational, religious
and community groups that support the
microradio plan before opposing the idea.
“There is enough room for the voices of
churches, schools, and neighborhood groups
as well as established radio companies.”

Taxing Internet online commerce is a
certainty that is coming. There will be just
too much money changing hands online for
there not to be. The only questions are how
and when.

Right now, though, they can’t even decide
on the makeup of the commission which is to
provide guidance to Congress. According to
the law which established it, the Advisory
Commission on Electronic Commerce must
have eight members from private industry,
eight from state and local governments —
including at least one from a state with no
sales tax — plus the commerce and treasury
secretaries and the U.S. trade representative.

But whoever appointed the commission
members bungled the job. Currently it has the
three federal officials, plus nine members
from industry and seven from state and local
governments, none from a state with no sales
tax. State and local governments are not happy
and have vowed that there will be no meet-
ings until the difference is cleared up. So far,
none of the private industry appointees has
volunteered to step aside.

The committe was supposed to begin work
three months ago.The three year moratorium
on new Internet taxes is due to expire 2001.

Pirate Radio “Vibes 89.1 FM” has been
shut down. Working with the US Marshals
Service and the United States Attorney, the
FCC seized radio equipment used in the op-
eration of an unlicensed FM radio station in
Oakland Park, Florida, on 15th January 1999.
The seizure of the equipment followed nu-
merous FCC warnings to the operator about
the penalties for unauthorized broadcasting
and attempts by FCC agents to have the
station voluntarily discontinue transmission.

Stating thatoperational misconduct will
not be tolerated, the FCC has ordered three
Amateur Radio repeaters located on San Fran-
cisco Bay area’s Grizzly Peak off the air for

at least the next 4 months.

The repeater operator suspension is based
on the Part §97.7 requirement that every
Amateur station have a control operator who
must (§97.105) “...ensure the immediate
proper operation of the station, regardless of
the type of control.”

According to the FCC, the Grizzly Peak
control operators have for almost a year al-
legedly not only permitted, but encouraged
use of the repeater by unlicensed operators;
rebroadcast of cordless telephone calls, play-
ing of music ...and profane and obscene lan-
guage on the amateur airwaves. There have
evenbeen extended communications between
the control operator and unlicensed stations
...all in violation of the rules.

The FCC ordered the system shut down as
of February 28th, charging that the control
operator assigned has not only invited unli-
censed operators to use the repeater but has
encouraged jamming and does not require
operators to comply with the rules.

The FCC has sent violation netices to
two ham operators who had used their
stations to engage in illegal shortwave
broadcasting on 6955 kHz. Cited were Henry
L. Landsberg, WB6MEU, (Advanced Class)
of Sierra Madre, California, and Richard F.
Jurrens, KC5RGK, (Technician) of Katy,
Texas. Also charged were two non-hams.

Landsberg and Jurrens were both cited for
operating on a frequency not authorized by
their Amateur Service licenses. In both cases,
the Commission used radio direction-finding
techniques to track the source of the 6955
kHz music transmissions. Landsberg and
Jurrens both admitted that they had been
responsible for the shortwave music trans-
missions broadcasted from their homes.
Jurrens was charged with operating a station
identified as “Rock It Radio.”

The FCC has suspended the HF operat-
ing privileges of Walter P. Miller, r., W2YEE
(Advanced Class) of Edison, New Jersey, for
a period of six months. In a letter to Miller,
the FCC’s Riley Hollingsworth said that on
Feb. 4th and 5th “..you were apparently
broadcasting and talking to no particular sta-
tion for several hours, during which time you
prevented the use of the frequencies by oth-
ers and maliciously interfered with other sta-
tions attempting to use the frequencies.”



Now You Can Get The Most Out Of Your

TV/IM. SCANNER. OR HAM RADIO SET!

NIL-JON

Antennas”

STRONGER, MORE COMPACT ... SUPERIOR CALCULATED PERFORMANCE ... NO TUNING NECESSARY
Highly acclaimed in the March MT’s “Scanning Report” column by Richard Barnett!

Makes use of UNIQUE FORMULAS where EXTENSIVE MATHEMATICS
derives element length & spacing for best gain/pattern/impedance/SWR/bandwidth,
taking into account interaction between EVERY component of the final product:
(EVERY ELEMENT affecting EVERY OTHER ELEMENT), reflector, driven el-
ement, directors, yagi-to-yagi effect, end mount mast effect, & the hardware of the
antenna down to the mounting plate.

A “FERROMATCH SYSTEM?” (no lossy gamma match!), but a straight for-
ward method of tackling (reducing TV 1, RFI) the ‘down-the-outside-of-the-shield’
RF problem with an unbalanced feed to a balanced driven element utilizing newer
ferrite technology & materials. NO PERFORMANCE ALTERING END CAPS! ...
Instead, maintain optimum calculated performance ...No end capacitance effect &
no ‘skin effect’.

EVERY ANTENNA PRETUNED! We have FACTORY OPTIMIZED perfor-
mance and match leaving you time to concentrate on implementing a good support struc-
ture & enjoying MAXIMUM PERFORMANCE. HIGHEST GAIN-FOR-SIZE allow-
ing use of large bandwidth & extra sturdy materials without excess weight. The NIL-
JON clearly outperforms other brands in thorough test analysis.

NJA uses high strength aluminum, polycarbonate & stainless steel fasteners for
long life & durability.

NJA is MORE COMPACT (relative to performance) making it easier to install (in
more locations), less vulnerable to wind damage, easier on your rotor, & less unsightly
than bulkier antennas.

Each NJA is manufactured to precise standards in our modern OHIO FACILITY
with unexcelled attention to detail.

HD-TV/FM-S.OMNI-F HD-146-V3-U
OHIO
d8 DIMENSIONS ~ WEIGHT WINDLOAD  POWER SHIPPING OUTSIDE (7% SALES TAX
CATEGORYMODEL FREQ/COV(") DESCRIPTION CONN.  GAN BOOM LGEL  {LBS) (SQFT) RATING  WEIGHT OHIO INCLUDED)
BROADCAST TV/FM — SCANNER
HD-TV-VHF/UHF/FM-F TV CHNUS 2-69  Compact, Long Range, Full Coverage TV VHF/UHF/FM F () 88" 108" 75 1.5 N/A 125 LBS. $279.95 $298.14
FM-Stereo The ultmalte antenna for the new digitat high detinition Teievision

(HDTV) Broadcast. VHF low 108, Hi 12d8; UHF 218
HD-SCANNER-WB-OMNKF 25-1300 MHZ Long Range, Continuous Coverage F ] 87" 90" 75 1.9 N/A 12.5LBS. $154.95 $165.75

Top or Side ### Mount to Mast/Tower 6.2dB )

#4# 1o add’ hardware nesded (Stil Omnidirectional)
HD-TV/FM-S.OMNI-F TV CHNL'S 2-69  Unique ‘Steerable Omnidirectional't F Unity N/A 30" 1.0 0.2 N/A 3.0LBS. $93.95 $99.47

FM-Stereo Mount Almost Anywhere onto Wall or Mast (***) (W) [ant.19"(h) x

On/In Rooftop/Attic/Existing Satellite 5.2dB  40"(w) x 3°(d)]

Dish Mast Mount/Side of House/Closet/Etc.| HD-TV/FM-S.OMNI-F CLAMP KIT $24.95 $26.35
HAM-VHF YAGI
HD-146-v3-U 142-150 MHZ End Mnt, 3 ele. Vert. using masttower for reflector u 12 36" 36" 315 0.4 800 W 6.5LBS.

Detaited, sasy to foliow, stacking instructions Inciuded (15d8 $134.95 $143.35

for even higher gain| if stackedl)
HAM-WB-OMNI VERTICALS — SIDE ARM MOUNT WITH HARDWARE INCLUDED $149.95 $160.45
HD-10M-WB-OMNI-U 26.9-30 MHZ Top or side mount, SM.L.A. (##). 3.1 (HAM) dB: 10.6 (“CB LINGO")dB U (#) 72" 204" 515 1.6 1000W 105LBS. 3 ]
HD-6M-WB-OMNI-t} 50.0-64 MHZ Top or side moum, S.M.LA. (##) u ) 42" 108" 35 0.9 1000W  85LBS. $134.95 $143.35

3.1dB
Prices include S&H in Continental U.S.

NOTES: ("} For Ham antennas, usable frequency range transmitting with an SWR of 1.5:1 or less, typically less than 1.2:1. Frequency Range shown Is usable without retuning the antennal
No tuning is required for any Nil-Jon Antenna: just assembie and install using the guidelines in your instruction manual.

{**} With TV/FM and Scanner Antennas, most manufacturers are very vague about what to expect for performance or gain, and gain figures given seemed quite high for results
obtained. All competitive models tested wera below Nil-dJon's performance. Even several ditterent manufacturers' largest TV antenna models {close to three times our size}
{including one model that claims a 200 mite rangel), fell short on an overall total performance basis, of the consistent performance obtained from the Nil-Jon's Compact 7'4" TV

model! Norminal gain figures are shown for our antennas.

(***) With optional Mast Clamp Kit

(#) Other antenna companies claimed gain figures which seemed quite high for the results obtained, and the Nil-Jon Antennas substantially out performed them. Norminal

gained tigures are shown tfor our antennas.

{##) SM.L.A.means Support Mast Interaction Adjusted. Every Nil-Jon Antenna uses calculations for the Interaction of other objects, such as your own mast.

ABBREVIATIONS: dB=Decibal, F~“F" Connector, HD=Heavy Duty as in High Strength & Performance, not welght,
LBS=Pounds, LG-EL=Longest Element, M=Meter, MHZ=Megahertz, U=S0-238 “UHF” Connactor, V=Vertical, WB=Wide-Band.
SQ. FT=Square Feet (Windload includes boom, where appiicable)
Check or M.O.: Make out to ‘Nil-Jon’ & send to Nil-Jon Antennas, 29462 Lorain Rd.,
TO ORDER: N. Olmsted, OH 44070 [state model(s) on memo of check/M.O.]

Credit Card:

Call 440-777-9460 with M.C./Visa/Discover/American Express Acct. #

NIL-JON Antennas’

Dealer Inquiries Welcome

(440) 777-9460  Fax (440) 777-9657
Website: www.nil-jonant.com
Email: nil-jonant@juno.com




“Road warriors” in state of transition

Many urban areas have been blessed with
trained volunteers who devote countless hours
tuned to their radios in order to respond to
motorists in distress. Often they work in tan-
dem with road patrols who may be trained as
first responders and equipped with basic auto
tool and medical kits.

However, recognizing the importance of
roving vans or emergency response operators
during rush hour, some cities are mounting
their own units, sometimes replacing the vol-
unteers. Trouble is, they’re not always as well
trained or as flexible as the volunteers. And,
while they may have faster access to helicop-
ters or emergency vehicles, they may forget to
interact with the volunteers, who are usually
part of experienced teams like REACT (Radio
Emergency Associated Communications
Teams), CVS Samaritans, Emergency Services,
Commuter Assistance Network, and many oth-
ers.

These volunteers monitor a mixture of citi-
zens band (CB), general mobile radio service
(GMRS), and amateur radio frequencies — as
well as VHF and marine frequencies where
appropriate. GMRS has been the service fa-
vored by REACT members, because of the lack
of congestion on the channels and the area that
canbe covered by the GMRS repeater network.

But this, too, may be changing. REACT is
concerned about the FCC’s loosening regula-
tions on the use of GMRS repeaters. They are
concerned because, according to recent revi-
sions, any licensed GMRS user may now oper-
ate on any GMRS frequency on any repeater.
The FCC did retain the limitation that the
nationwide 462/467.675 pair is for use through
repeaters only, so that it remains the primary
channel for emergencies and travelers assis-
tance.

Responding to apprehensions voiced by
some users, the FCC denies it has any plans to
make GMRS an unlicensed service like the
citizens band.

Volunteers track interference

A security guard in Hartford, Connecticut,
was charged with 45 counts of criminal mis-
chief, interfering with police and breach of
peace after he was finally located by a volun-
teer radio tracking team called Capitol Region
Malicious Interference Tracking (CRMIT). The
group had fingerprinted Joel Langdo’s radio
transmissions which confirmed that the pro-
fanities, music, moaning, and other noises which
had interfered with at least 35 frequencies on
hundreds of occasions came from his radio,
which had been illegaily altered. Langdo ap-
parently made the transmissions while at work
“as a joke.”

The police lieutenant said such cases didn’t
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happen often. The CRMIT assists in around 15
incidents each month, most of which involve
accidental interfercnce.

Next best thing fo being there

Watching a NASCAR race on television
just isn’t the same after you’ve been there in
person with your scanner. But now you canstill
tune in to the scanner action over the Internet.
The Charlotte, North Carolina, company
MotorTrax interactive (MT1) purchased exclu-
sive rights in May 1998 to distribute NASCAR
Online in-car audio over the internet. The com-
pany has also signed licensing agreements with
25 top NASCAR drivers, including Jeff Gor-

don, Dale Earnhardt, Rusty Wallace and Dale

Jarrett, so you can pick who you want to hear.
The current price is $4.95 per event; go to

www.motortrax.com to log in.

Shrouded history of VOA site

The Voice of America’s Greenville facility,
shut down in 1995, transferred ownership in
March to East Carolina University. Professor
Byron Burlingham, who is helping with the
transition, learned that, of the 98 antennas on
the property, only one was used for transmit-
ting: Greenville was primarily a receiving and
listening site. Incoming radio programs were
relayed to two nearby transmitting facilities.
The site did route messages from US embas-
sies, but VOA officials refused to discuss what
other agencies or types of communications
may have been handled at the tightly-guarded
594-acre facility.

The VOA disposed of the facility because
satellite systems have largely replaced radio
receiving equipment. ECU plans to use the
property for the “Millennium Campus,” with
graduate-level programs, medical clinics, an
institute for agromedicine, residential area for
retired professors, wetlands preservation, and
athletic training center.
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May 1: St Louis County, Missouri
All-day training Severe Weather Obser-
vation seminars. SKYWARN level 1 in
am., Level 2 in p.m. Level 1 taught in
evening class on March 23; new class on
Severe Weather Safety evening of April
14. For locations and information call
314-889-2857 for taped message. Classes
open to anyone at no cost.

May 1: Cedarburg, W1

The Ozaukee Radio Club’s 21st annual
Cedarburg Swapfest at the Circle-B Rec-
reation Center, Hwy 60 and County I (20
mi. north of Milwaukee); talk-in 146.37/
.97 and 146.52. 8a.m. to 1p.m.; admission
$4. SASE to Joe Holly, 1702 Holly Lane,
Grafton, W153024,414-377-2137 or Skip
Douglas 414-284-3271.

May 1-2: Abilene, TX

West Texas Section convention and Key
City ARC hamfest. For more information
about location and reserving dealer space,

—

leave a message at 915-672-8889 or visit
http://www.westex.net/kcare/
hamfest.html

May 2: Hagerstown, PA

The Great Hagerstown Hamfest, spon-
sored by the Antietam Radio Assoc, at the
Hagerstown Community College Athletic
and Recreation Building. Contact Tina
Jones KB8ZQM, (304) 728 7769,
kb8zqm@intrepid.net; www.erols.com/
rjlong61/ara. Talk-in 147.090+ ; 8a.m.-
3p.m,, $5 adm.

May 15: Grimesland, NC

East Carolina Antique Radio Club
“ECARC Radiofeast” in E Carolina Radio
Museum parking lot, 7602 Pitt St.,
Grimesland, NC, Hwy 33, 10 mi east of
Greenville. 8 a.m. to 3 p.m. FREE admis-
sion, tailgate space $7. For information
call Bill Engstrom 252-355-8732 or
Herman Schnur 252-752-2264.



“Privacy Czar” in Washington

Vice President Al Gore has named an Ohio
State law professor as the nation’s first “pri-
vacy czar.” His job will be to help the Clinton
administration, the federal government, and
the states to discuss privacy issues such as the
selling of Dept. of Motor Vehicles information
to private companies. He will likely have a
hand in privacy bills relating to the issue of
electronic access to financial and personal in-
formation. Privacy of information in the Internet
has also become a big concern. Wonder if this
new czar knows anything about radio waves?

New ham in Congress

Greg Walden, WB70CE, elected to Con-
gress from Oregon’s second Congressional
district of Oregon, was sworn in March. He
replaces Rep. Bob Smith, who retired last year.
No stranger to the Capitol, Walden served as
Smith’s chief of staff from 1981 until 1987.
Walden is an American Radio Relay League
member and broadcaster who owns several
radio stations in Oregon. Previously, he served
in the Oregon legislature.

Bottom feeders

“Want to hear your what your neighbors
are saying? Then pick up this handy eaves-
dropping device scanning radio. You can also
hear military and commercial aircraft.” So
we are told, went a radio ad for the SportCat
scanner which aired on the Howard Stern show
on the Entertainment network. While such a
blatant pitch to the lowest element of human
nature might be expected on the shock jock’s
show, it is also very probably illegal. Promot-
ing a device for the purpose of illegal intercep-
tion is against the law.

Most folks know it’s illegal to monitor
cellular frequencies, which are supposed to be
blocked in the SportCat. But many people —
and even many courts — still think monitoring
cordless phones is allowed. A Michigan court,
for example, just overturned a circuit court
which had ruled that under state law conversa-
tions intercepted from a cordless phone are not
private. Under federal law, there’s no question
about it.

In the same month, the TV cartoon “The
Simpsons” showed Marge Simpson becoming
hopelessly hooked on listening in on the neigh-
bors by listening to a baby monitor.

Once again, media uses the sleeze factor to
pull an audience and make a quick buck — and
adds more incentive to enact legislation like
HR 514 that will injure legitimate users.

Satellite customers could get reprieve

Satellite customers who lost Fox and CBS
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channels or are due to lose them April 30th may
get a reprieve until Dec. 31. The Senate Com-
merce Committee approvedabill (S-303) which
would delay the action and restore the channels
to the 700,000 customers who have already
lost them due to an order from a federal court
in Miami. [t would also prevent other networks
from following suit.

S-303 would give satellite TV customers
(for the first time) the right to receive local TV
stations on their satellite systems. After Dec.
31, customers who can not receive a local
network channel by rooftop antenna or by
cable would be permitted to request a waiver to
receive non-local network channels.

The battle has just begun to get interesting!

Signs of the fimes?

Eric Cooper reports listening to the “Sin-
cerely Yours” mailbag program on Radio Neth-
erlands on Sunday night when the two hosts
were congratulating one of their correspon-
dents on receiving his 5000th QSL. One of the
hosts said “I am not even sure what the letters
‘QSL’ stand for” to which the other host re-
plied, “I think its some kind of reception report
or something.”

John Tuscherer

MT columnist Kevin Carey noted with deep
sadness the passing in March of the man who
has been his mentor since 1985. John
Tuchscherer of Neenah, Wis., was a DXer of
over 60 years who was always willing to
“Elmer” younger hobbyists in the nuances of
DX.

John was a distinguished veteran of World
War II, serving with distinction in the US
Army Air Corps, overseeing radio communi-
cations installations on Kwajelein, Majuro and
Iwo Jima.

His legacy in the radio monitoring hobby is
immense and varied. He was one of the first

“armchairs” to study the vagaries of propaga-
tion; he was a ferocious QSLer who had thou-
sands of cards in his collection. He was one of
the first to write reception reports in Spanish,
and his knowledge of Peruvian tropical sta-
tions was enormous.

His research of radio propagation condi-
tions as they related to DXpeditions resulted in
astonishing catches worldwide. John wasa key
figure in IOTA (Islands on the Air) and may
have been credited with being the shortwave
DXer with the most IOTA QSLs. John
Tuscherer was 88.

DX awards

The Association of North American Radio
Clubs (“ANARC”) has renamed its DXer of
the Year award to recognize the accomplish-
ments of ANARC’s first Executive Secretary,
Don Jensen. The first Don Jensen Distinguished
Service Award was presented at Winterfest
1999 to John McColman for his many years of
dedication to the listening hobby. While best
known for his research in scanner monitoring,
John has been a monitor of all portions of the
spectrum for many years. McColman is the
author of numerous books, and is well known
for his work with the former Northeast Scan-
ning News (NESN) and currently with the All
Ohio Scanner Club.

Certificates of Recognition were also given
to Bill Oliver, Bob Brown, Harold Cones, and
Kris Field.

“Communications” is a collaboration be-
tween Rachel Baughn, mteditor@grove-
ent.com, and these fine reporters: Anony-
mous, NY; Jim Boehm, TX; Chet Copeland, via
email; Ken Dupuis, NY; Dean Hale, via email;
Richard Johnson, PA; Kevin Klein, WI; Bob Leef
via email; Fred Maia, W5YI, TX; Mark Meece via
email; Ed Muro, NY; Ira Paul, Mi; Doug Robertson,
CA; Ed Schwartz, IL; Richard Sklar, WA; Walt
Szczepaniak, PA; Larry and Gayle Van Horn, NC;
William White, NC; ARRL Report

SEE US ON THE WEB!
www.vikingint.com
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By Hans Johnson

he government’s Federal Commu-

nications Commission (FCC) per-

forms a variety of tasks, but none are
more familiar to MT readers than the
commission’s work in busting illegal pirate
stations. Yet the FCC has gone through a
recent reorganization that downsized the
agency significantly. Until last October, there
hadn’t been a shortwave pirate apprehended
in years.

The network of manned high-frequency
(shortwave) monitoring stations, created in
1941 to find illegal stations and spy transmis-
sions, has been reduced to a single manned
station. So how is the FCC’s Compliance and
Information Bureau (CIB) carrying out its
enforcement duties now?

Lean and Mean

The network of monitoring stations rang-
ing from Puerto Rico to Hawaii is no longer
manned, but it is equipped. CIB now re-
motely controls this net. During business
hours, that takes place at the FCC’s Colum-
bia Operations Center in Maryland. Located
about halfway between Baltimore and Wash-
ington, the Center is just a few miles from
highway 1-95. Once in the countryside, it is
now crowded by the growing city of Colum-
bia. “Our noise floor gets higher every year,”
laments Charles Magin, district director.

It’s hard to imagine a high frequency di-

The farmhouse that became the FCC’s
Columbia monitoring station.
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Welcome to the Columbia Operations Center,
the FCC’s only remaining HF manned monitoring station.

FCC

COLUMBIA
OPERATIONS
 CENTER

rection finding (HFDF) site without an el-
ephant cage, the old modified Wullenweber
antenna, but the FCC has gotten rid of their
cages and replaced them with abetter antenna
of their own design. The interferometric an-
tenna hardly looks like an antenna!

Eleven elements that look like fence post
are arranged ina V, each leg being 1000 long.
Starting from the bottom of the V, the dis-
tance between each element is double the
distance between the two previous elements.
It works similar to a phased array, with each
element taking its own measurement of the
signal.

Some rhombics, once used for program
monitoring during World War Two, plus some
other shortwave antennas, continue to stand
but really aren’t used. The new “I” antenna is
the new workhorse of the site.

The next stop is the HFDF group building
— actually a couple of trailers. As a result of
the reorganization, Columbia quickly out-
grew its original buildings. “It takes an act of

Congress to construct a building, so trailers
were the way to go,” explains Charlie Magin.

The FCC Casts a Wide Net

Dave Larrabee, chief watch officer, dove
right into our topic. “We know where the
pirates on shortwave are,” he says. He then
explains how easy it is for the FCC to DF
something on shortwave.

The HFDF group consists of three identi-
cal consoles. From any of the consoles, an
officer can control receivers at FCC sites
from Alaska to Hawaii to Puerto Rico, as well
as a variety of sites in the contiguous United
States. He can monitor the output from two
different sites at the same time and instantly
conduct dircction finding against any short-
wave signal he chooses. The commission’s
sites are all equipped with Watkins Johnson
W 8711s, the government version of the HF-
1000.

The WJinthe pictures is a dummy of sorts.



The FCC’s new type “I” antenna.
By tuning this unit, the officer can set the receivers for other receivers
in the net. He can also do it via the keyboard, but the operators prefer
using the dummy.

We proceeded to runa DF against astation in an aeronautical band.
One push of a button and azimuths start shooting across a map a
computer screen. Within seconds it is pegged down to a 10 nautical
mile radius. If the officer is not satisfied with the automatic fix he can
manually refine the data, accepting some azimuths and rejecting
others.

Throughout his shift, the officer will run several such test fixes to
make sure that the system is operating accurately. The computer is
loaded with a pile of maps so that the officer can get a good picture
of the area in which the station is operating.

The HFDF system is most often used for interference complaints
on the aecronautical or maritime bands. Officers are given alist oftasks
ormay receive complaints from the FCC’s newly established national
call center (1-888-225-5322).

Some of the tasks aren’t complaints, but requests for help in
monitoring. “We have a task to monitor the signal strength of Radio
Tirana in the Chicago area,” explains Dave Larrabee. It’s all part of
international cooperation and the Commission works regularly with
its counterparts in countries such as Australia, Great Britain, and
Japan.

Traiers contai Columbia’s HF direction finding group.

: o o ®
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From this high frequency direction-finding console,
the FCC can remotely control its network of stations

to locate signals from Hawaii to Puerto Rico.

Black Sedans

But the HFDF system can’t pinpoint a
pirate, and it can’t do anything against
microbroadcasters on the FM band. That is
where the fleet of late-model sedans that the
FCC has comes in, known in the commission
as the MDDF, mobile digital direction find-
ing. While Charlie Magin didn’t want pic-
tures taken of the entire vehicle, he did give
me a tour and demonstration of the
system. E

Thetrunk is crammed full of gear, & =
various computer displays and out- 7 !
puts are arranged in a stack next to |
the driver. There are no visible an-
tennas; they’re built into the roof.
Monitoring signals over a wide part
of the spectrum, the direction find-
ing system tells the driver which
way to go. It’s also possible to dis-
play the azimuths from other ve-
hicles on the system to get a better
position.

A set of maps detail the area.
Video records the scene, the map-
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ping screen, the DF receiver screen, and the
RF spectrum analyzer screen.

Our target this day was WHFS on 99.1
MHz. Luckily for them, they were transmit-
ting as licensed from Annapolis on this day.

Columbia is also home for the FCC’s
satellite monitoring operations. The large dish
here can view the programming on many
diffcrent satellites. The FCC’s success against

A pod antenna at Columbia for locaiing interference to Washington area VHF/UHF signals.

offenders such as Captain Midnight, who
interfered with an HBO broadcast, has made
this a very quiet area for illegal activity in
recent years.

Always Watching

When Columbia goes home for the
evening, and on weekends and holidays, CIB’s
Communications and Crisis Management



Center at FCC headquarters in Washington,
D.C,, takes over. This is the FCC’s watch
center, and there is always at least one officer
on duty. A few punches on a cipher lock and
you are inside the door.

The Commission wouldn’t allow any pic-
tures of the Centcr, due to some of the secure
communications gear here, but you can for-
get about visions of something out of the
movies. The reality of the center is that this is
a work area, not a glamour sct. Some things
look out of place and there is a distinct lack of

The trunk of
the FCC’s
direction
finding
sedan is
crammed
with gear.

uniformity throughout. What will catch your
eye as you come in is a bulletin board filled
with pictures of previous busts — both Allan
Weiner and La Voz de Alpha 66 were promi-
nently displayed.

The watch officer on duty sits behind a
high frequency direction finding console vir-
tually identical to those at Columbia. So
while the carpet may not match the walls, the
business end of the center, the important end,
is very modern.

The FADF (Fixed Automatic Direction

Finding) is the VHF/UHF equivalent of the
HF system. From this position, the operator
can also monitor FADF systems installed in
both San Diego and Boston. The system is
usually used for finding sources of interfer-
ence to government communications, be they
federal, state, or local. The systemalso solves
its share of complaints on the maritime chan-
nels in the latter locations, too, with one of
the prime culprits being marine radios stuck
in the transmit mode.

The FCC is well equipped to find stations
from dc to daylight. Depending on when and
where a station is operating, its location is
just the push of a button away. Pirate station
busts continue to draw the most attention
from the media and the public. The FCC is
still very active in this arena if the large
microbroadcaster and shortwave raids of 1998
arc any indication.

However, the FCC’s work in keeping the
aeronautical and maritime bands free of harm-
ful interference deserves a great deal more
recognition and credit. For without this work
— which many don’t know enough about to
eventake for granted —traveling by sea orair
would be much more hazardous.
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ALONZE
ON THE PACIFIC

Satellite tracks attempt
fo row around the world

By D.K. Howe

ick Bird was tightly wedged into

the bunk of his 28-foot row boat

Reach when his Collision Avoid-
ance Radar Detector began to wail. At first
he thought someone was e-mailing him,
because that same alarm announces incom-
ing messages. But then he remembered
he’d turned the receiver off. This was the
real thing.

Leaping to his feet, Bird stuck his head
out the hatch. Less than 550 yards away, he
couldsee alarge black vessel bearing down
on him. Diving into the cockpit, Bird
grabbed the oars and began to row like
mad. His mind raced. He wondered if he
could be seen in the light of the full moon.
But even if someone saw him, it would be
too late for the captain to turn the fast-
moving, slow-to-respondship. Ninety sec-
onds later, Bird watched, his mouth wide
open, as hundreds oftons of rumbling steel
skimmed by, so close he could see men
moving about on deck.

Mick Bird performs one of his songs at
a fundraiser at the Pacific Corinthian
Yacht Club in Ventura, California.
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The next day, Bird took a break from his
rowing to sit down at his lap top and write
about the previous night’s event. With a
push of the button he sent his daily report
out onto the World Wide Web.

“It is hard to imagine that with millions
of square miles of open sea, two ships will
find the same few square yards at the same
few seconds.”

He ended with the casual words, “It
happens.”

A TOUGH ROW

Mick Bird, a 41-year-old singer,
songwriter, husband and father of two, is
rowing around the world alone. He is a
gregarious individual, a man with closely
cropped hair and around face, who loves to
talk, smile, and make contact with every-
one around him. So far, Bird has rowed
from California to Hawaii and from Hawaii
to the Marshall Islands. As you read, Bird
isunderway to Australia, the longest leg so
far in his journey around the world.

For some reason unexplainable even to
himself, Bird, who measures 5-feet 8-inches
and weighs 160 pounds, hasaneedto place
himself and his 2,000-pound, double-
ended, Dutch-shoe-looking wooden vessel
at the mercy of the winds and the waves —
powerful forces that sometimes knock his
boat about so hard that it’s ail he can do to
hold on.

He thinks his obsession with rowing
around the world may have something to
do with being half Hawaiian. When he was
a young boy, Bird’s grandfather told him

o

legends of the great paddlers. All he knows
for sure is thatthe driving force comes from
the na 'au, a Hawaiian term meaning from
the gut. Bird’s expedition is called naau.

When Bird rows he renews within him-
self a sense of pace, patience, and belong-
ing. It is a way he remains connected to the
ocean, the earth, people and the spirit of it
all. He also reaffirms his belief that he can
do anything he wants to do.

“I’ve got Hawaiian blood, the Hawaiian
voyager, the spirituality involved. Beingin
that environment is really natural. It feels
comfortable.”

But rowing around the world is not an
easy task. The ocean’s winds and currents
have more control over Bird and Reach
than Bird and his boat have over them.
Unlike a sail boat with huge sails that cap-
ture the wind and overpower currents and
waves, Bird has only muscle, determina-
tion, and nine-and-a-half-foot oars with
which to battle the forces.

Leaving Hawaii, Bird had to fight a
current that insisted on pulling him back to
land. Still, he managed to make sixty miles
to the south, but then the current got the
upper hand and pushed him north, not the
direction he wanted to go. Finally, Mother
Nature forced his hand and he changed
course. Instead of his original destination,
Kiribati, he headed for the Marshall Is-
lands.

A MODERN HAWAIIAN MARINER

On board Reach, a sophisticated com-
munication system keeps Bird in touch



Bird with Steve Gutzman, exective
producer of his latest album.

with his wife, children, and a large group of
followers. A computerized data manage-
ment system that interfaces with the tele-
communication satellite uplink system,
Inmarsat/Orbcom can be found in the tiny
aftcabin, crammed between the cookstove,
navigation equipment, and sleeping gear. A
Toshiba laptop and monitor, cellular mo-
dem, weather fax, printer and satellite up-
link transceiver provide instant telex com-
munication and up-to-the-minute satellite
weather data and forecasts. The system
performs complex navigational functions,
tracks the vessel’s maintenance schedules,
and holds the ship’s log.

Mick Bird eplains the na’au.

A VHF radio allows Bird to
talk with passing ships and, when
close in, to contact shore. A single
side band radio provides long dis-
tance voice communication, but
Bird doesn’t use it much because
of its heavy drain on the solar-charged
batteries. Occasionally though, he will pick
up the mike, ashe did to call his wife to wish
her a happy birthday and when he did a live
interview with Brickwood and Shaner on
their morning show at KCNN in Hawaii.

During the leg from Hawaii to the
Marshall Islands he had a camera mounted
onboardby CBS. Bird has been featured on
the television shows Public Eye With Bryant
Gumbel, Extra, The Late Late Show With
Tom Snyder,and Discovery’s Travel Daily.

Bird’s decision to go hi-tech has been
part of an evolving process.

“It’safluid kind of thing that’s changing
since it first hit me to do it [row around the
world]. At first, it was purely coming from
aplace of escaping the world, doing some-
thing adventurous, giving me a vessel to
meet interesting people.”

Standing in the tiny kitchen of the guest
house he leases in Malibu, California, Bird
leans in, touches my arm, and laughs, “Then
1 met Stacia and the whole thing went to
hell.” After Stacia came the twin girls,
Kenna and Hayden. His family became the
reason for communication, the communi-
cation became a reason for sharing his
adventure with the rest of the world.

ALONE AT SEA

While underway, Bird posts
“The Latest Report from Mick”
every day. Some reports are hu-
morous like when he wrote about
the frightened hitchhiking booby
bird that fell from the rail of his boat onto
Bird’s back, dug in its claws and hung on
for dear life. Bird, the human, leaped out of
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regeneration and 3 to 1 gear reduction drive!

Pocket Loop Antenna + PRM

Air-core loop antenna that collapses to fit in
your pocket. Ideal for portables and travelers.
Tunes 530 kHz to 23 milz. The PRM (P.L.
accessory) provides regeneration to >10 mHz.

BCB Rejection Filter

Ideal filter to eliminate BCB interference.

Shortwave Preamp

Extremely low noise and high immunity to
overload (ip3 = +34 dBm). Includes BCB
rejection filter. 10 dB gain 1.75 to 30 mHz.

Broadband Preamp

Same high performance as the SW Preamp
but without the BCB rejection filter. Response:
100 kHz to 20 mHz. 10 dB gain

Earth Monitor

ELF receiver that receives 50 Hz to 15 kHz.
Hear tweeks, whistlers, dawn chorus and
other natural radio signals from planet Earth!

IF Filters and Receiver Upgrades
455 kHz and now 450 kHz IF filters! Receiver
upgrades maximize performance!

Kiwa Electronics

612 South 14th Ave., Yakima WA 98902
['i http://www kiwa.com (full catalog)

kiwa@woltenet.com
la\ 509-453-5492 or 1-800-398-1146 (orders)
FAX: 509-966-6388
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his seat spinning and swiping. Bird, the
booby, held on tight, squawking and flap-
ping.

Some reports share the pain of blisters,
bruises and aching muscles incurred while
gliding continuously, forwards and back-
wards, on a sliding seat, drenched in sweat
and salt, pulling on long heavy oars for
eight hours a day.

Other reports tell of the beauty of the
olekukahi moon (half moon waxing) and
Bird’s connection with the sea.

“I swim inthe ocean every day. Actually,
you might call them dips. In the morning,
evening and several times during the day.
The morning one is to wake me up and
connect me with the ocean. I don’t like
feeling separate from it. During the day it is
necessary to cool off, and the evening one
is pretty much the last thing | do before
closing shop for the day. Sometimes it’s
dark. I’'m always lashed to the boat and just
drop over. Every time I hop back up into the
cockpit, I always feel a littie more blessed
and honored,” wrote Bird in his August 12,
1998, report.

Throughout the day, Bird takes a re-
prieve from the grueling task of rowing and
reads the incoming mail from friends and
followers, like school children who ask,
“Whatdo you eat?”and “What does the sky
look like out there?” The “small pockets of
joy” are the ones from his wife telling him
about the twins, like the one that said, “The
girls pick up the phone and say, ‘Papa, row,
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Bird demonstrates his route across the ocean to a young fan.

row, papa. Bye, bye.””

THE PRICE OF ADVENTURE ...

Between legs, Bird returns to his family
in Malibu. He spent nine months between
Leg | from Ft. Bragg, California, to Hilo,
Hawaii, and Leg 2 from Hilo to Majuro.
During that time, he recorded a newly re-
leased album, na ‘au, with Jackson Browne
singing backup on one song, he shared in
the parenting of his girls, and raised funds
for his expedition, as well as the National

LI DTLITI L )

Someday this autograph may be a valuable

Tuberous Sclerosis Association. Bird also
spoke at schools, sharing his sense of ad-
venture, his enthusiasm for life, and his
knowledge that the seemingly impossibleis
possible.

Since satellite communication is pricey
— a penny a character — fundraising and
looking for contributors occupy a lot of
Bird’s time. Donning a sports jacket and
jeans, Bird speaks at yacht clubs and knocks
on the doors of big business like COMSAT
and Toshiba. Toshiba donated the laptop,
but COMSAT, a satellite communication
company, has declined Bird’s request for
sponsorship. Their interests lie elsewhere:
Around Alone, a single-handed around-
the-world high-profile yacht race.

“Our vast commitment of company re-
sources to Around Alone generally pre-
cludes us from also sponsoring other mari-
time events during the same nine month
time frame,” says Dave Groobert of
COMSAT.

The $5,000-a-leg satellite communica-
tion bill may be small change to COMSAT,
but it’s big bucks for Bird.

“It’s a very expensive process to do my
daily link,” says Bird. “Just to say hello
costs me five cents.”

... AND THE REWARDS

Besides daily reports back to his Web
site, Bird talks via e-mail with school chil-
dren around the country. No matter what

part of history!




the cost, it is important to Bird to share his
journey with young, growing minds.

“I believe there is a value to my
mission...not only what my kids might get
from it, but possibly millions of kids around
the world...or adults,” Bird explains. “I
want to be able to say, “You can do every-
thing in the world that you want to do if your
heart is in the right place.””

When Bird left Ft. Bragg on the first leg
of his trip, his mother gave him a kikepa, a
black toga-like garment normally worn by
Hawaiian royalty and warriors, to remind
himofhis culture, to keep him in touch with
the ocean warrior, and to keep him warm

and dry. He was to return it to her when he
reached Hawaii.

Arriving in Hilo after 64 days at sea,
Bird’s mother was on the dock. She stood
there with about 100 people: Bird’s wife
and children, friends, and members of the
news media. Pua Kanahele’s voice, a noted
Hawaiian teacher and chanter, floated across
the harbor while Bird rowed towards shore.
When he reached the dock, Bird stood up in
his boat, kikepa in hand and spoke. He
thanked his mother for the garment that
carried him safely across the sea.

“I bring it back to you in the spirit of the
lone voyager,” he told her.

And to the crowd he said:

Follow your heart.

Don't forget your dreams.

It can be done.

Let people help you.

And believe in yourself.

You'll be all right.

His words were interrupted by long, hard
sobs that forced their way up and out from
somewhere deep inside, somewhere from
the gut.

Note: You may contact Bird and follow
his journey at www.naau.com.
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The author has exchanged a yacht in the
Pacific to construct a rustic home in New
Mexico. Other articles for MT include a
profile of Barry Goldwater and marine
radio topics.
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DTMF Decoder/Display w/ASCIl Conversion
DTMF & Rotary Test Decoder
TxID Transmitter FingerPrinter Board & Software
TxID TxPorter Mobile Adaptor ‘
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Remote Relay Controllers & Relay Boards
Custom OEM Design & Manufacturing

Product Catalog With Full Color Photos
Available Online At:
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Tel: (541) 687-21i18 Fax: (541) 687-2492

GROVE FCC MASTER FILE
DATABASE ON CD-ROM!

Version 6.2

Imagine owning all 3.4 million records on the FCC master
file database--up to 185 GHz (185,000 MHz!)--all compressed
into one powerful CD-ROM! That's right--police, security e
patrols, fire, emergency, disaster relief, press, business, industry, :
railroads, airports, buses, taxis, basic broadcast, conservation,
coastal marine, power, utility, experimental, and more!
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And it’s easy to use: Arrange the fields on the screen in the e
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power.

Start your own custom database, using the
powerful Grove engine, with flexible editing
capabilities and cven a comments field for your

personalized notes.

Search any area of the U.S. and possessions, or
even a radius from your central location! Refresh

the database from the FCC Web site free!
**For Windows 95 und 98 only**
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