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OM·340MVT
DC Power
Supply
30 amps nomi nal,
35 amps peak,
0-15 VDC variable output, meters
included at no extra cost, convenient
front panel con nections, output
connections include binding posts,
spring clips and cigar lighter, circuit
protection, perfect for base station
operation or bench testing.

OX·70T, OX·70TH HF+6m
Mobile/Base/Portable

160m - 6m Amateur Band TX in all modes,
general coverage RX 150 KHz - 30 MHz and
50- 54 MHz, 2 VFOs, 100 memories, removable
face for remote mou nting, speech compressor,
SSB, CW and AM narrow filters, full, semi or
automatic break-i n, multi-function control, RIT,
TXIT, easy splitoperation, RF gai n, (TCSS for

, 10 and 6m repeaters. Both models feature 100w
output on HF, DX-70TH has 100 w output on
6m, DX-70T has lOwoutput on 6m. Be sure to
ask aboutthe optional EDX-l and EDX-2
antenna tuners.

ox·77T HF Desktop
Transceiver

. 160- 10 m Amateur
Band TX in all modes,
general coverage RX
500 KHz - 30 MHz, 2 VFOs, internal keyer
(6 - 50wpm), 100 memories, 13.8 VDC input,
optional computer control capability, (TCSS
encoder (front panel program mable), RIT, easy
split operation, speech compressor, selectable
AGC, large front panel speaker. Compatible with
the optional EDX-l or EDX-2 antenna tuner.

Simple • Clean II Dependable

~Al'NCO
AMATEUR RADIO'S VALUE LEADERsM

ase
50 watts output, 100 memories, Air Band and
UHF (440~ 450 MHz) RX, Channel Scope"
display, 2 VFOs, auto dial memories, 9600
packet port, H/M/L output, DR-150TQ
includes (TCSS decode.

OR·140T,
OR·140TO 2m
Mobile/Base

50/5 watts output, 51 me mories, alpha­
numeric display, AM air band receive
DR-140TQincludes (TCSS decode

U.S.A. Alinco Branch: 438AmapoLa Ave. • Suite 130 • Torrance, CA 90501
Phone: (310) 618-8616 • Fax: (310) 618-8758 • Internet: http: //www.aLinco.com

Specifications subject to change withoutnoticeor obligation. Performance specifications onlyapply to theAmateur bands.
Permits required for MARS/CAPuse. Products intendedforuse only byproperly licensedAmateur Radio operators.
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OR·605T, OR·6D5TO
2m/440 Mobile/Base
50 watts VHF, 35 watts UHF, 51 memories
each band, "set and forget" squelch, UHF TX
range of 430 - 449.995 MHz allows for
satellitework, internal duplexer, 9600 packet
port. DR-605TQ includes (TCSS decode. The
value leader in dual band mobiles!

OR·61 0T, OR·610TO 2m/440
Mobile/Base
50 watts
VHF, 35
watts UH F,
Cha nnel Scope"
display, 120 memories, detachable face,
V/U, V/V, U/U, U/ V, RFattenuator, two VFOs,
H/M/L output, AM air band receive, interna l
duplexer, 9600 packet port, DR-610TQ
includes (TCSS decode

OR·M06TH 6m
FM Mobile/Base
50-54 MHz, 100
memories, 20 watts
output. Work repeaters
or simplex, includes
(TCSS encode (decode
optional), DTMFmic.

OJ·C5T
2m/440 HT
"Credit card" size,
internal speaker,
300 mwoutput,
50 memories,
(TCSS encode +
decode, AM
Airband RX, soft
case, lithium-ion
battery, desk
charger included!

OJ·S11T 2m HT,
OJ·S41T 440HT
"Pager Size", 340 mwoutput,
21 memories, uses AA, NiCd or
external power, Easy to operate
and program, greatTXand RX
audio, fits in pocketor purse!

Up to 5 watts out­
put, 41 memories,
huge display

OJ·28DT222 MHz HT
Up to 4 watts output,

~ 10 memories (expandable to 50
or 200), illumi nated display,
accepts 13.8 VDC input with
optional ED H-12 . DJ-180T
(2m model) and DJ-480T
(70cm model) also available.

OJ·G5T 2m/44D HT
Up to 5 watts output,
Channel Scope" , 100 memo­
ries/band, (TCSS encode and
decode, RF attenuator, 13.8
VDC input port, V/U, VjV,
U/U, U/V, programmable 2nd
PH, AM air band receive, full

r"" duplex and cross band repeat
capabilities

Amateur Radio
Excitement

Starts
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MFJ R uffR ider™ High Gain Mobile Antennas
----~~i your power to give you supe r gain. Choose from several different

Each MF] RuffRider™ High-Q phasing coils ~re length and gain antennas . . .
mobile antenna comes with housed m weather proof high-tech A RuffRider Iunior'", Premium,

MFJ's uniqu e 90 degree plastic insulation. They're attached • short 16'f," antenna fits in any
"fold-over" feature --lets you to stai~less steel stacke? radiators MFJ- 1402 garage on any auto. '/4
pull into your garage without by solid metal end sections. $3495Wave on 2 Meters.t/, Wave,
knocking your antenna over' Heavy Duty Base 3 dB gain on 440 MHz.100

. Rigid , heavy duty solid metal add s/h Watts. No fold-over.
MFJ's heavy duty bases are base reduces SWR flutter due to
extremely strong to handle wind vibration. Two Allen set B RuffRider High Power?', Just

super rugged rides and day- screws securely fastens radiator. • 40" long handles full 200 Watts .
to-day highway abuse. Specially treated center pin pro- MFJ-1412 Great for high power mo~ile_

vides excellent electrical connection. $4995 amp. 'I, Wave, 3 dB gam
Quickly screws off -- helps pre- dd /h on 2 ~eters, '/8Wave, 5.5

vents theft of your expensive rig. a s dB gam on 440 MHz.
Use Sl?-239 or N M O Mounts C RuffRider High Gain"'. 41'f,"
Ruffkiders' ~ave. a PL-2?9 • long antenna gives extra gain with

base mount for quick installation to MFJ-1422 little height increase. Handles
your heavy duty SO-23~ magnet, $4995 150 Watts. 'I, Wave, 3.2 dB
trunk/hatch, gutter or mirror mount. gain on 2 Meters '/8Wave

Afree NMO adapter is included add s/h 5.7 dB gain on 440 MHz. '
for use with an NMO mount.

MFJ mounts are recommended. D RuffR~der Hyper GainT
"' . 62'f,"

All MFJ Ruffkiders' are dual • brute gives a whoppmg 5 dB gam
band 144/440 MHz antennas and MFJ-1432 on '/sWave 2 Meters, ' /8
factory tuned for SWR l~ss than $6995 Wave, 7.6 d~ gain on 440
1.5:I and have 50 Ohm Impedance. MHz. Our highest gam ant-
MFJ's N o Matter WhatTh ' Warranty add sth enna. Handles 150 Watts.

All RuffRider™s are covered by 144/440 MHz Antenna Tuner with
MFJ' s famous No Matter Wha t'" built-in 5WRlWattmeter

Covers 136 to 175 MHz. Handles
one year limited warranty. MFJ [50 Walts. Compac' 4x2'I,x[ '/." . I"
will repair or replace (at our option) New! $.995
your antenna for one full year. ?; IFJ .922 I '...__....~-

MFJ's Ruffllider' High Gain
dual band 144/440 MHz mobile
antenna series is for the serious
mobile ham who demands the high­
est quality, premium products at
reasonable prices.

They feature the finest quality
construction using precision
machined components. Ruffli iders'
battle the elements , handle rugged
rides and day-to-day highway abuse.

Stacked elements with high-Q
phasing coils give you outstanding
gain. Stay in solid contact!

Phased Radiators
Phased radiators flattens the

show~~ mini~;g mOS;" noR:C;udd radiation pattern and concentrates

MFJ Ruffliider' super heavy duty-Antenna Gunts
TrunkIHatchback Lip Mount MirrorlLuggage Pipe Clamp Mount
MFJ-345 MFJ's RuffR iderThI super MFJ-340 MFJ's Ruffllider'"

$3495 heavy duty solid steel Trunk! $3495 MirrorlLuggage Pipe
add s/h Hatchback Lip Mount mounts add s/h Clamp Mount mounts on

to any lip on your vehicle. support rod of mirror, lug-
Extra-wide fou r inch lip and large gage rack or spare tire carrier of your

reinforcing tabs on each side safely distrib- truck, van, RV or SUY. Mounts on any
utes the load over your vehicle's lip. horizontal, vertical or angled rod or

Two large set screws on each end of the pipe up to 5/8 inches in diameter.
mounting lip locks your mount in place. A Secures VHF, UHF and medium
scratch-proof rubber guard protects your MFJ-340 Pipe Clamp Mount is size HF antennas even at highway speeds.
vehicle' s finish. sh?wn clamped solidly to ~ertical Two axis of rotation lets you posi-

Secures large VHF, UHF and medium mirror support r?d ~n a plck~p tion your antenna to any desired angle.
size HF antennas even at highway speeds. truck. Antenna IS slzghtl:r SWlV- Serrated swivel joints locks securely in

MFJ 345 L' M t i . . eled to the lef t and positioned I ' 8 '
show-n mou'!:ted ~~~ti~s Mounts on lips at a,ny angle. Two axis about 30 degreesfrom vertical to pace with ~uge 3/ inch set s~rew.
cally to a mini-van's of rotation lets you position your antenna clear cab of the pickup truck. Convement Thumb and Finger turn
angled hatchback lip. vertically, horizontally or at any desired knob makes fold-over operation quick
Note extra-wide mount angle. Serrated swivel joints locks securely and easy. Locks in twelve positions.
with reinforcing tab at in place with huge 3/8 inch set screw. Fold down your antenna at night when pulling into your garage
right -- safely secures Has SO-239 base mount. Use adapter and quickly put it back up to its operating position in the morning.
heavy antennas. Swivel for NMO. Includes low loss coax with PL- Has SO-239 base mount. Use adapter for NMO. Includes low
mount is .adjusted so, 259 connector, Allen wrenches and protec- loss coax with PL-259 connector, Allen wrenches and protection
antenna IS ne~r vertical tion caps for SO-239 and locking screw, One caps for SO-239 base mount and locking screw, MFJ' s famous One
away from mllll-van to year MFJ No Matter What™ limited warranty. year No Matter What™ limited warranty.
clear luggage rack. .

MFJ's MaxStrength™ Hi-Flux Antenna Magnet Mounts
MFJ's ,. Choose your favorite antenna to go Order BS for SO-239 connector.

Maxstrength'" with these fabulous low-profile mounts for Order BM for NMO connector.
high-flux magnet outstanding mobile performance. e..- • ~ .....
mounts give you MFJ-333 MFJ-335 MFJ -333 BSIBM, $14.95. Light to r,.. ~'!!~
maximum pull $1495 $1995 medium duty magnet mount. Low profile N earest Dealer 800-647-1800
strength -- your add s/h add s/h 3.5 inch diameter black base weighs 1'1, h " '/ ,r, ' •
antenna stays on lbs. For small to medium size antennas. ttp t), www.mJ/..enterprzses.com

. . $ . - 1YearNo Matter What warranty -30 day money
top of yo~r vehicle at highway speeds. MFJ-335 BSIBM, 19.95. Medium to back guarantee (lesssth) on orders from MFJ

Base ISEuro -sty le , black poly or chrome heavy duty magnet mount.«Super strong MFJ ENTERPRISES INC
finish with a Mylar protective undersheet. 5 inch diam. eter chrome base weighs a ME:!Box 494 Miss State MS 39762

MFJ magnet mounts come with 17 feet husky 2'j, pounds. For medium to large (601) 323-5869; 8-4:30'CST,Mon.-Fri.

of tough RG-58 coax with a PL-259 con- size antennas. It's perfect for MFJ's FAX: (601) 323-6551; Add s/h
nector. Easily reaches operating position. Ruffli ider' High Gain mobile antennas. Tech Help: (601) 323-0549

Prices and specificatio ns subjec t to change. (c) 1998 MFJ Enterprises, Inc.

MFJ • .. the world leader in ham radio accessories!
CIRCLE 152 ON READER SERVICE CARD
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An Editorial

The Road Ahead
The road of ham radio growth has been bumpy lately-and we just
hit a big pothole-there were fewer licensed hams in the U.S. at the
end of 1998 than there were at the end of 1997. How do we turn
things around?

"The human voice is the most powerful communication tool there
is and that is where ham radio shines above computers.",
-Caitlin Martin, KU4QD

This month ' s editorial is a shared
soapbox, a brainstorming session of
sorts, on ways to approach declining
ham radio growth. Ideas and sugges ­
tions from members of the Internet VHF
reflector are included, and the "brain­
storming session" extends beyond
"Line of Sight" (to coin a phrase)-with
additional points of view in our "Op­
Ed" and "Beginner 's Corner" columns,
and some concrete suggestions in
KC7GCL's article , "Mission Impos­
sible? Getting Young People Interested
in Ham Radio." I invite you to read it
all, and then to share your ideas with us.
But please--constructive, positive sug­
gestions only.

- W2VU

"The road " has been a vitally
. important part of our society in

the 20th century. Before the age
of fast cars and superhighways, the vast
majority of Americans spent most of
their lives close to where they grew up.
Travel was slow, generally uncomfort­
able, and expensive.All that has changed,
of course. In the second half of the cen­
tury, we became the most mobile society
in history. It 's unusual today for any of
us to stay in one house, one job, one mar­
riage for a lifetime. "The road" is
ingrained in our culture, from Robert
Frost' s "The Road Not Taken" to "The
Long and Winding Road" taken by the
Beatles; from "Route 66" on TV in the
60s to the 30-plus year voyages of the
Starship Enterprise (think about it. . .
they're always on the road).

But there are those for whom the super­
highway doesnot beckon.There are those
for whom the trip is at least as rewarding

as the destination. These are the people
who made Charles Kuralt ' s "On the
Road" series on the CBS Evening News
so popular, the people who enjoyed
William Least Heat Moon's book, Blue
Highways, about the Americ a you find
when you travel the back roads of our
nation, the highways often colored blue
on road maps. Both Kuralt and Moon
went off the main roads, avoiding the
inter states and reporting on the won­
derful and fascinating peop le they met
along the way.

Hams tend to be in this latter group:
knowing how something works is at least
as important as knowing that it works,
whether it's a radio, a computer, or the
ionosphere. How many hams do you
know who buy a new radio, and immedi­
ately open up the case to take a look
inside? Do they think they 're going to
find something broken? No, they just
want to see how it' s put together. I
remember that, when my boss and I both
got digital cellular phones at about the
same time last year, we immediately
called each other-even though both of
us were standing in his office-s-and then
spent the next I0 minutes talking about
possible reasonsfor the half-second delay
we encountered (best we could figure was
that at least one half of the call was going
through a satellite link, with a 46,000­
mile trip to slow things down; and since
we' re using two different providers, there
might have been two satellite hops

involved!). The trip was what mattered
here, not the destination.Ifwe only want­
ed to talk to each other, we would have
kept the phones turned off. But no, mak­
ing it work-and trying to figure out why
it worked the way it did-that 's what was
important to us as hams.

Who You' (Get to) Know
The other part of the Blu e Highways

mindset that also applies to many hams is
that the most important part of the trip
isn 't where you go, or how you get there,
but who you meet along the way and what
you learn from them. Yes, ham radio is a
technical hobby, but, first and foremost,
it is a people hobby . We use our radios to
commu nicate with other people , plain
and simple.The point was made quite elo­
quently in an Internet posting by Caitlin
Martin, KU4QD, calling on the ARRL to
try to reverse the slide in licensing num­
bers with an ad campaign depicting ham
radio "not as a technical hobby (where we
have to compete with computers), but as
a people hobby."

The human voice is the most powerful com­
munication tool there is, and that is where ham
radio shines above computers . Public service
work (read: helping people out) can also be a
good thing to promote ....We also need to show
that ham radio need not be expensive. I just
talked to someone on my little Alinco HT,
which sells for all of $78 new. Finally, we need
to show that this isn 't an old man's hobby or
a good ' 01 boys club. I am a 38-year-ol d

Ham Radio Above 50 MHz

By Rich Moseson, W2VU, Editor (w2vu@cq-vhf.com)
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woman, and I really think other people like
me can find this hobby to be a pleasure (OK,
it's also not a bad way to meet guys).

Many people responded to Caity ' s
ideas with sugges tions of their own.
Among the mo st inte resting was a reply
from Oscar Moral es , Jr., C020J, in
Cuba, where ham radio is growing steadi­
ly. Oscar's rem arks are reprinted in this
month's "Op-Ed" column.

Dan Evans, N9RLA, pointed out that
getting new people into ham radio is onl y
part of the problem ...

Once these hams are licensed, how do we
keep them active? I think the biggest problem
we have right now is not necessarily lownum­
bers, but the hams we have are inactive. We
need to put more focus on keeping people
involved and active. How do we keep those
million+ hams (worldwide) on the air? I
know, in my area, there are dozens oflice nsed
hams. But you rarely hear more than three or
four on a regular basis (and that' s including
2-meter FM).

I make a point of encouraging all the hams
in my area to get on and give me a contact in
the contests. Most of them are devout non­
contesters but will get on to "give me a point."
I' ve even heard a few stick around and work
a few more people. I consider those "suc­
cesses." I think we need to spend more time
trying to keep the hams we have on the air.

"The Hams We Have"
I think Dan has hit on a very imp ortant

point. If you look at the U.S. licensing
statistics for 1998, the first yea r in more
than two decades that the total number of
licensees has gone down, you 'll see
increases among Technici an and Extra
class licensees, but decreases in the num­
ber of Advanced , General, Tech-Plus,
and Novice cla ss hams. The increase in
the ranks of Extras (+9 17) wa s hardly
enough to offset the drops in the number
of Advanced (-2, 142), General (-2,742)
and Tech Plu s (-1,508) class hams. And
that' s to say nothing of the 6,447 Novices
who disappeared from the license rolls
during 199 8. Fortunately, the re were
10,832 new Techn icians licensed during
the year, so the overall net decrease was
only 1,090, or 2/10 of 1%.

As Dan points out, it seems our biggest
problem right now is not bringing new
people into ham radio (although we could
be doing a lot better at that; there were
20 ,000 new Techs in 1997 versus 11,000
in '98) , but in keeping the people we
already have. Even afte r factoring out the
upgrades to Extra, we had nearly 12,000
hams in 1998 who let thei r licenses
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expire. Wh y are all these "hams we have"
letting their licenses expire witho ut
renewin g them? Wh y aren't they on the
air? How have they lost the spark of inter­
est and excitement? And, mo st impor­
tantly, what can the rest of us do to bring
them back, and to stanch the flow of inac­
tive hams into "license-lapsedom"?

Ed Bruns, W3EKT, offered one possi­
ble explanation:

Over the last 15 years, I have seen an
increase in the number of new hams who are
around 40...they spend whatever it takes for
instant gratification, 20-, 30-, 50-thousand
dollars. Every time they upgraded they got a
new set of call letters. They go from Novice
to Extra in five years, get tired of it, sellout
and buy a boat, or plane, or whatever road­
ster catches their fancy. Midlife crisis? I
don't know."

Ed said he couldn 't offer any solutions
to the problem, but, once again, we have
some good ideas from the other side of
the Florida Strait s-Arnie Coro,
C02KK, offered the following sugges­
tion s from Havan a:

I think that VHF/UHF and microwaves are
going to play a very important role in the
future of the hobby, especially if we all are
able to promote the use of the spectrum seg­
ments assigned to our hobby. What' s hap­
pening on 50 MHz is a good example of what
can be achieved when people are motivated
and try to learn more about propagation....

Now, how do you motivate people? Well,
here is how I have done it many times: send
a piece of equipment to an amateur that you
know may use it. Let's say I send a 50-MHz
receiving converter to a station in C06 land
(one of Cuba's central provinces).Two weeks
later, he comes back to me on 40 meters, say­
ing that he has heard nothing. Then it is time
to explain to him a lot of things about 6-meter
DX. Maybe a week or a month later, he will
be looking for me on the national traffic net,
asking for a circuit diagram for a transvert­
er...he heard Argentina, Brazil, Mexico,
Belize, and Canada on 6 meters! Then phase
three...you do have to use a lot of time and
patience to "Elmer" your "student" in proper
VHF construction practices and techniques.

What's missing, Rich? In my humble opin­
ion, I think that what is missing is devoting
more time to share with other amateurs both
your operating and technical know how (if
you happen to be a "techie"). More activity
does the job--more promotion, as Oscar said
in his posting (now this month's "Op-Ed'l-r­
ed.), more relating to the local communi­
ty...all those things will not only bring in more
amateurs, but will also make those who
already have a license more active!

Let' s see what happens when the new gen­
eration of amateur satellites is really active!
Or what about the International Space

"1 think the biggest problem
we have right now is not
necessarily low numbers, but
the hams we have are inactive.
We need to put more focus on
keeping people involved and
active."-Dan Evans, N9RLA

-
Station? Once a large crew is on board, we
mayseesome nice QSOsgoingon all the time.
But...don't forget that everything starts when
you sit down at your station, flip the switch,
and start operating.

Arnie' s ideas are exce llent and well ­
stated, but hardly new . This is not the first
time we 've called on hams in the se
pages to put more time and effort into
"Elmering"-sharing our knowledge­
and less into complaining and criticizing.
In his "Beg inner ' s Comer" column thi s
month, Pete O 'Dell, WB 2D , says we
need to do a better job of "selling" ham
radio (a me ssage very similar to
KU4QD 's above), and C020J says in his
"Op-Ed" piece that our recruitment prob­
lem s would be solved if every ham was
to bring just one new person into the
hobby every five years. Arnie ups the
ante: we not only have to bring in new
hams, but help them get active and get the
mo st out of ham rad io. Otherwise, when
the ir licenses expire 10 years down the
road , they 'll be among tho se "non-renew­
al" statistics.

Oscar talks about our collective re­
sponsibi lity for the welfare of ham radio.
But, as Arnie points out by example,
there ' s also a matter of individual respon­
sibility. It 's too easy to let someone else
do it, or let the ARRL do it. The real cha l­
lenge-and best chance for success­
comes in doing it ourselves, and taking a
share of that coll ective responsibility to
keep ham radio healthy as we travel down
the road into the 2 1st century . •

Help Wanted
If you're involved with a project or activ­

ity that youthink wouldbe of interest to your
fellow CQ VHF readers, we'd like to hear
from you. Article submissions are welcome,
as are "Op-Ed" opinion pieces if you have a
point of view you'd like to share about a
VHF-related topic. You can contact us by
mail at 25 Newbridge Rd., Hicksville, NY
11801 (send an SASE for writers' guide­
lines), by e-mail to<cq-vhf@cq-vhf.com>.
or via our World Wide Web page, <http://
www.cq-vhf.com>. We look forward to
hearing from you.

Ham Radio Above 50 MHz



FCC Crackdown Continues
The FCC' s newfound fervor in citing

alleged rules violations by amateurs
appears to be more than a flash in the pan,
as reports of FCC "pink slips" continue
to crop up all over the country. For years,
the ARRL and other ham organizations
have been complaining about lack of FCC
enforcement in the amateur bands. It now
seems that two key actions late last year
have turned things around: the transfer of
amateur enforcement responsibilities
from the Wireless Telecommunications
Bureau (WTB) to the Compli ance and
Information Bureau (CIB) and the
appointment of Riley Hollingsworth ,
K4ZDH, to coordinate amateur enforce­
ment efforts.

The crackdown also appears to be part
of a wider enforcement effort by the FCC,
including actions against pirate radio sta­
tions and warnings to commercial tower
owners that marking and lighting rules
must be strictly observed. That last item
may affect hams. "Newsline" reports that
the FCC has re-emphasized the fact that
all users of a commercial radio tower are
responsible for its proper maintenance.
So if your repeater antenna is on a com­
mercial tower that' s not properly marked
or lit, the tower owner plus all users could
face FCC fines.

SUNSAT May Be in Orbit
By the time you read this, if all has gone

according to plan, South Africa 's SUN­
SAT satellite will be in orbit. Launch was
scheduled for January 14, just after this
issue 's deadline, from Vandenberg Air
Force Base in California, on a Delta II
booster. SUNSAT was to share a ride into
space with the U.S. Air Force ' s ARGOS
(Advanced Research and Global Obser­
vation Satellite) and Denmark 's Orsted
satellite, which will be studying the
Earth ' s magnetic and electrical fields.

SUNSAT was built by students at the
University of Stellenbosch in South
Africa, working closely with AMSAT­
ZS. Its amateur payload includes a 2­
meter FM "parrot" repeater on 145.825
MHz, which will record uplinked signals
and retransmit them on the same fre­
quency , a 1200-baud standard packet
mailbox, and a 9600-baud packet mail-

box. Watch for details and updates on
the CQ VHF Web site at <http://www.
cq-vhf.com>.

SEDSAT/PANSAT Get
OSCAR Numbers

Two amateur satellites launched late
last year are now official members of the
"OSCAR" family.SEDSAT,built by stu­
dents at the Universi ty of Alabama at
Huntsville , has been named SEDSAT­
OSCAR-33 (SO-33), and the Naval
Postgraduate School 's PANSAT satellite
is now PANSAT-OSCAR-34 (PO-34).
SO-33 is still having significant power
problems and is not yet available for ama­
teur use. PO-34 is continuing to be pre­
pared for general use.

Software Glitches Plague
Several Satellites

Three amateur satellites have been hav­
ing unexplained software problems re­
cently, according to the "SpaceNews"
newsletter. On December 21, the operat­
ing software on UO-22 crashed after
about a year and a half of flawless oper­
ation and had to be shut down until new
software could be uploaded. Then, the
transmitter on KO-23 "tripped" for
unknown reasons, shutting down that
satellite until controllerscould get it reset.
Finally, software uploads and other com­
mand communications to the T O-31
satellite have been slowed down by user
traffic, prompting control operator Chris
Jackson, G7UPN, to warn that it might be
necessary to close down the satellite's
BBS during software loading and other
command activities.

Space Station(s')
Ham Stations

Gear for the initial ham station aboard
the International Space Station was due
to be delivered to the Kennedy Space
Center in Florida on January 20, where it
will be integrated into the overall equip­
ment package slated for launch into orbit
later this year or early next year.
According to the ARRL Letter , the "Phase
1" ham station consists of two FM hand­
helds-one each for 2 meters and 70 cen-

timeters-set up for voice and packet
operation, plus power supplies, cables,
and accessories. This will serve as a tem­
porary ham station until equipment for a
perm anent and more complex setup is
launched in three or four years.

Meanwhile, cosmonauts aboard the
Russian Mir space station are continuing
to send and receive slow-scan TV (SSTV)
signals, and it appears that they're plan­
ning to keep the SSTV station' on 2
meters, instead of shifting to the 70-cen­
timeter frequency coordinated for SSTV
by the International Amateur Radio
Union. The original announcement indi­
cated that the cosmonauts would QSY to
70 centimeters after a few days of testing
on 2 meters. Now, "SpaceNews" and
"Newsline" report that the crew will oper­
ate SSTV on weekends on 145.985 MHz,
while maintaining normal packet opera­
tions on that frequency during the week.

ARRL Merges Field
Services. Education
Departments

The ARRL has consolidated its Field
Services Department and its Educational
Activities Department into a single de­
partment of Field and Educational
Services . The Field Services Department
had provided headquarters support for
ARRL volunteers around the country
(the Field Organization), while Educa­
tional Activities worked with ham
instru ctors and professional educators,
was the main contact point for prospec­
tive hams, and coordinated ARRL
involvement in the SAREX (Space
Amateur Radio EXperiment) and ARISS
(Amateur Radio on the International
Space Station) program s. According to
the League, Rosalie White, WA 1STO,
will oversee the day-to-day operation of
the combined department and will con­
tinue to be the primary staff contact on
space matters.

"Emma's Challenge"
Young hams in the United Kingdom

are responding to a challenge issued by
the UK 's 1998 Young Amateur of the
Year , Emma Constantine, 2E IBVJ.
"Emma's Challenge" involves building a

Compiled bythe CQ VHF Staff..._----_......._-- _........_-- ----- - - - - -----
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portable 3-watt, 6-meter FM transceiver
for less than £50 (roughly equivalent to
doing the same thing here for under
$100). Young hams have until the end of
1999 to submit their entries. A report in
"Newsline" says various sponsors have
come on board to support the challenge,
including the UK's Radiocommunica­
tions Agency (the British equivalent of
the FCC). For more information, write to
RadCom magazine, c/o the Radio Society
of Great Britain (RSGB), e-mail address:
<radcom@rsgb.org.uk>.

Hey, everybody! How about making
this an international challenge? Any tak­
ers among our under-IS hams?Any prize
sponsors in the industry? We' ll take on
the challenge ofsponsoring and promot­
ing the event here in the U.S. and assem­
bling a panel of judges to review the
entries. Let's see if our young hams can
match wits, and soldering irons, with
their counterparts across the pond.
Watchfor more next month.--ed.

Nominate Young Hams
for Recognition

Nominations are open for the two
major awards recognizing the accom­
plishments of young hams in the U.S.
Newsline's "Young Ham of the Year"
award (co-sponsored by CQ magazine) is
accepting nominations until May 31 to
recognize hams under age 18 who have
provided outstanding service to the
nation, their communities, or the state of
the art in communications through their
ham radio activities. Official nominating
forms may be requested by mail with an
SASE (self-addressed stamped enve­
lope) to: 1999 Young Ham of the Year
Award, c/o Newsline, 28197 Robin Ave.,
Santa Clarita, CA 91350; or may be
downloaded from the Newsline Web site
at <http://www.arnewsline.org>.

The ARRL's Hiram Percy Maxim
award goes to a ham under age 21
"whose accomplishments and contribu­
tions are of the most exemplary nature
within the framework of amateur radio
activities." Nominations must be sent to
your ARRL Section Manager, who must
have them in time to forward them to
ARRL Headquarters by March 31.

Scholarships Available
While we're on the topic of young

hams, both the Dayton Amateur Radio
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Association (DARA) and the Foundation
for Amateur Radio (FAR) are offering a
variety of scholarships for the 1999-2000
academic year. DARA' s scholarships­
up to $2,000 each-are open to any ham
graduating high school in 1999 and plan­
ning to attend an accredited post-sec­
ondary school. For details and an appli­
cation, send an SASE to DARA
Scholarships , 45 Cinnamon Court,
Springboro, OH 45066. Applicati on
deadline is June 15.

FAR administers 66 separate scholar­
ships ranging from $500 to $2,500.
Applications are open to any hams plan­
ning to pursue a full-time course of post­
secondary study and who have been
accepted by, or are enrolled in, an accred­
ited univer sity, college , or technical
school. For more information and an
application, write to FAR Scholarships,
PO Box 831, Riverdale, MD 20738 .
Requests must be postmarked before
April 30.

Follow That Football!
In a reprise of the very first demon­

stration of APRS (Automatic Position
Reporting System) nearly a decade ago,
ham radio and APRS once again accom­
panied the football for the annual Army­
Navy game on its trip from the U.S.Naval
Academy in Annapolis, Maryland, to the
stadium in Philadelphia, Pennsylvania.

This time, however, "Newsline" re­
ports, the system included a linked GPS
(Global Positioning System) receiver for
exact location data and a Kenwood VC­
HI SSTV camera, mounted in the foot­
ball van, which provided live shots of the
runners who accompanied the ball on its
journey. Both the tracking data and the
pictures were viewable on the World
Wide Web, which didn ' t exist when
APRS first tracked the Navy football
from Annapolis to Philly.

VYO New Prefix for
Nunavut

Canada's new territory of Nunavut is
getting its own ham radio prefix. Accord­
ing to the Radio Amateurs of Canada,
hams in Nunavut will have a VYOprefix,
effective April 1, 1999. Nunavut used to
be part of the Northwest Territories, the
remainder of which will continue to use
the VE8 prefix. So when the aurora comes
rolling in and you hear a VYO callsign,
you' ll know it's from Nunavut!
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Three great days
to explore
everything

ham radio has
to offer!

May 14, 15, 16, 1999

Dayton
Hamoention" is
something that
all hams should

experience!

Aftermuch thought, wewondered why our
visitors return to the Dayton Harnvention"
year afteryear. Sowe asked them. Here's
what theytoldus.
Meet friends! TheDayton Hamvention is
the annual event for theham radio operator.
There is a certain "chemistry' with so many
hams that just doesn't exist anywhere else.
The latest equipment! Major
manufacturers introduce newproducts at
Hamvention. Try outtheequipment. Talk to
the reps!
Shop at the
World's largest
Ham radio,
electronics and
computer flea
market! OurFlea
Market is so largeit
is hard to imagine
unless youhave
been here. With 2,638 outdoor spaces you

canfindnewand
used ham
equipment,
electrical parts,
computers, tools,
antique radios,
microscopes and
some really
strange stuffthatyoudidn'teven know you
needed.

Listen to the Forum Speakers! Wehave
freeForums onvirtually every topic, from
VHF/UHF to OX, SSTV/ATV, Packet,
AMSAT/SAREX, antennas, contesting and
much much more. Since ourvisitors have
diverse interests, wetry to have something
foreveryone.

Visit the exhibits! Withover500indoor
exhibitbooths youcanfindanything from
antennasand books to computers, electrical
parts, meters, software, tools, wire and
weather instruments. You name it and

someone probably hasit forsaleat the
\ Dayton Harnvention",

A family event!. At Harnvention", you are
among friends, other hams just like youthat
have come to Dayton to enjoy theshow.
Enjoy the Alternate Activities. Wehave
planned activitiesforthose who justwant to
do something different. Bustoursof the
area, progressive lunches andmore. In
addition, manyclubs have Unofficial
Activitiesat local Qotels andrestaurants.

All information, including howto '
become an.exhibitor, flea market

vendor, forum speaker, and howto
obtain an ADA parkingspace is

availableon our web siteat
www.hamvention.org

Need a brochure? Send use-mail at
info@hamvention.org or FAX usat
937-274-8369.

=$--
= $ - -

Quantity
_ _ @$ 16.00·
_ _ @$40.00"

Adm iss ion (valid all 3 days)
Grand Banquet
Alternate Act iv it ies
Dine-a-Hound, Friday __@$ 17.00 = $ _
City Tour, Friday _ _ @$7.00 = $ _
Shop-A-Round, Saturday _ _ @ $5.00 =$ ·
Cooking Class, Saturday __@ $20.00 = $ _
Make It and Take It, Saturday _ _ @ $5.00 = $ _
Gardening Class, Saturday __@ $3.00 = $
Mary Kay Make-Over, Saturday _ _ @ $5.00 = $~

Credit Card Handling Charge _ _ @ $1.25/ticket = $ _

• $20.00 at door "$45.00 at door, if available Total $ _

REGISTRATION

General Chairman Dick Mille r, NBCBU • Asst. General Chairman Jim Graver, KBBPSO • WEB & Internet Access Comp liments of EriNet

Sponsored by the Day ton Amateur Radio Association , Inc. CIRCLE 133 ON READER SERVICE CARD
~ _-----------_ ------------- .

CQVHF 2

FOR CHECK OR CREDIT CARD ORDERS:
Make checks payable to: Dayton HAMVENTION
Enclose the amount indicated in U.S. dollars. For credit card orders, please
add $1.25/ticket handling charge.
A $25 servicecharge willbeassessed on all returned checks.

Mail to: DaytonHamvention Box 1446
Dayton, OH • 45401-1446
or
Fax to: (937) 454-5655

Please type or print your name and address clearly!

ADVANCE

Event Dates: May 14, 15,16,1999 . III
o

IZJ
o

Expiration Date:
Month Year

Evening Phone

Name

Address

C ity

Daytime Phone

State Zip

C all

E-mail Address

PLEASE PRINT! THIS IS YOUR RETURN LABEL.



etters

CQ VHF welcomes comments and
suggestions f rom readers. We' ll print a
representative sampling each month ,
and we reserve the right to edit letters
f or length or style. All letters must be
signed and show a return mailing ad­
dress or valid e-mail address. Writers'
names will be withheldfrom publication
upon request.Address letters to:Letters,
CQ VHF, 25 Newbridge Rd., Hicksville,
NY11801,. or via e-mail to <letters@cq­
vhf. com>. Please specify that it is a let­
ter for CQ VHF magazine.

"1 Carry a Badge.. ."

Dear CQ VHF:
I just finished reading Peter O'Dell' s

article "Ooooops..." in the January issue
of CQ VHF magazine! Outstanding arti­
cle! We sure have our share of Ham Radio
Police in San Diego, California! Brings
back some fine memories ofjuvenile con­
duct , messing with the self-appointed
police of the radio waves by really push­
ing Part 97! But we stayed within the
rules, and they went crazy! This is sup­
posed to be ahobby, and some people take
things too seriously! 73,

Alex Groza, WB6DTR
Santee, California

Lost in the Ozone

The following was sent to CQ VHF
author David Dunham, WA1CUH:

David-I read your article on ozone
layer propagation in the January 1999
issue of CQ VHF and have some com­
ments on the mechanism you propose.An
electromagnetic wave traveling in a
medium will be attenuated exponentially
if its frequency corresponds to a resonant
frequency of the medium , such as the
electron plasma frequency or a molecu­
lar energy level transition. The energy
will not be reradiated coherently (thus not
acting like a repeater) but randomly and
isotropically. I also find it unlikely that
there are any energy levels in ozone cor­
responding to a frequency in the 144­
MHz range; molecular spectra in general
occur in the infrared and above.

8 . CQ VHF. March 1999

You might find Chapter 7 of Jackson 's
Classica l Electrodynamics a useful ref­
erence. I would be happy to discuss these
ideas further.

Sincerely,
Paul Schoessow, KB9SAT

Downers Grove, Illinois

Paul-David wanted to take a look at
the book to which you ref erred him before
responding directly, so I' IIanswer with a
couple ofquestions of my own .Assuming
that what you say is true, then how do we
account for any sort of radio signal
refrac tion? If I understand my physics
correctly (and l' m certainly no expert in
physics), then ifsome sort ofenergy-say
electromagnetic energy at radio fr e­
quencies-excites a molecule to a high­
er energy state, then when that molecule
reverts to its normal energy state, it
releases any additional energy it had
absorbed, either as heat or electromag­
netic radia tion . This must happen be­
cause energy can neither be created nor
destroyed, only altered inform. In other
words, if signals at HF and VHF fr e­
quencies can be reflected coherently off
ofthe E- and F- layers ofthe ionosphere ,
then why shouldn't the same process per­
mit them to be refracted coherently f rom
the ozone layer?

Anchors Aweigh!

Dear CQ VHF:
I keep hearing how expensive amateur

radio is. Readers interested in a fun and
economical projec t should consider 6­
meter AM. "boatanchors" ('60s and '70s
vintage radios) can be found costing any­
where from nothing to $100. Get a cou­
ple friends, search out some equipment,
hang a dipole or build a vertical and have
a ball! See you on 50.400 MHz AM.

Mike Wagner, K8SWL

Where Have All the Eimers Gone?

Dear CQ VHF:
I would like to thank and congratulate

you on your commitment to the
"Beginner 's Comer," and the "Basics"

Your Spot to Speak Out

column. As a long time newsstand pur­
chaser of both CQ and CQ VHF, and a
ham wannabe, these columns give me
hope that I will one day build the confi­
dence to "go it alone," since there 's no
such thing as an "Elmer" anymore. The
OMs ' condescension rains hard on the
newcomer, and I've been a newcomer for
25 years. How much code proficiency
was required to come up with the wire­
less mic, the pager, or the cellular phone?
(We all know where they were invented.)
How much code profic iency was re­
quired to come up with e-mail? (We know
where packet was invented.) What's so
sacred about HF phone? Presumably, a
novice could create untold amount s of
inter ference at propagation distan ces.
How much code proficiency dose it take
to interfere with your neighbor 's TV on
VHF or UHF?

Where have all the EImers gone?
As a lover of off-shore boats, a ham

radio license is essential, but Morse code
is no longer required on the high seas.
"Public service, Communication, Inves­
tigation, and Technical Education?" All
I can do is keep buying your magazine.
What' s a newcomer-Cham wann abe)
to do?

Stewart G. White
(via e-mail)

Stewart- It sounds like you've had an
unpleasant encounter with one or two of
our closed-minded brethren. But we' re
not all like that . Is there more than one
radio club where you live?More than one
repeater?More than one group ofpeople
giving license courses and exams? If so,
perhaps you' d do well to check out some
ofthe alternatives-you mightfind a new
group of friends . Mea nwhi le, you've
pointed out a host ofgood reasons to get
your Technician license: the communi­
cations advances you describe indeed got
their start on the VHF ham bands. And
no, there' s nothing sacred about HF
phon e. So what's stopping you f rom get­
ting your Tech license and beginning to
enjoy all that Ham Radio Above 50 MHz
has to offe r? Gof or it! That's what a ham
wannabe can do!

Ham Radio Above 50 MHz



MFJ vox
Spea ker/Microphone

For mobile hams and emergency oper­
ators or anyone who wants hands-free
operation, the MFJ-2981 speaker/mic fea­
tures an electronic adjustable VOX con­
trol and is compatible with most ICOM,
Yaesu, RadioShack, Alinco, and ADI
handheld transceivers with two prong
plug-ins. In the VOX position, you just
talk and the MFJ-2981automatically keys
your HT; a "TRANSMIT" red LED lights
up while your VOX is enabled . The VOX
mic picks up your voice, but not back­
ground sound . Two condenser micro­
phones are installed for feedback pre­
vention. Sensitivity is adjustable by
rotating the trimmer .switch which
accommodates loud or soft voices. With
the VOX speaker/microphone in the
appropriate position (attached to your
front pocket or lapel) the sensitive micro­
phone easily picks up your normal speak­
ing voice. The VOX has an ON/OFF
switch. Transmission is voice activated in

-." the ON position; in the OFF position, you
can use the MFJ-2981 as a regular speak­
er/microphone and transmission is acti­
vated only by pushing the PTT switch. It
uses two "AA" batteries for VOX opera­
tions; batteries are saved when the VOX
is in the OFF position.

A durable plastic speaker mic fits com­
fortably in the palm of your hand and it
includes a free external earphone which
can be connected to the earphone jack for
total hands-free operation or for moni­
toring the frequency. The MFJ-2981 fea-

Ham Radio Above 50 MHz

tures a 360 degree rotating lapel clip; 54
inches of stretchable, retractable cord
from speaker to plug; heavy duty mold­
ed plastic at the bend points to protect
your speaker/microphone for years of
dependable use.

The MFJ VOX Speaker/Microphone
costs $39.95 and comes with MFJ's No
Matter WhaFM one-year limited warranty.

To order or for your nearest dealer, call
(800) 647-1800; Fax: (601) 323-6551;
E-mail: <mfj@mfjenterprises.com>; or
check out dealer/ordering information at:
<httpi//www.mfjenterprises.corn>.

Circle 100 on reader service card

ADI's "Virtual
Valuemobile"

Owners of PC-programmable ADI
AT-600 dual-band transceivers , and
PROG-600 PC programming kits can
now take their radios "on tour," by down­
loading custom radio data files for cities
all across the U.S. directly from ADI's
Web page. Not only will you be able to
painlessl y program your handheld with
all of the local repeaters, but whenever
you travel, you'll be able to load files for
your destination as well as any stops
along the way.

To use these files , you must have an
AD! AT-600 dual-band handheld and
the PROG-600 programming software
for Windows. Each file contains a list of
local repeaters and popular out-of-band
receive-only frequencies for an individ­
ual area. These files were compiled from
input from ADI users and dealers and are
not intended to be a comprehensive list of
all of the repeaters in a given area. Instead,
they are meant as a starting point for find­
ing activity on 2 meters and 70 centime­
ters.Each file contains amix of high-level
and local FM repeaters.

Data files are available for a host of
cities in the U.S., including Anchorage,
Atlanta, Austin, Boston, Buffalo,
Chicago, Dayton, Denver, Detroit,
Fresno, Hartford, Honolulu, Houston,
Huntsville, Kansas City, Las Vegas, Los
Angeles, Miami, Milwaukee, New York,
Oklahoma City, Portland, Richmond,
San Francisco, Seattle, Tampa, and
Tempe. More cities are'planned, so if your
favorite area doesn't appear on the list,
just drop a note to AD! at: <premier@

adi-radio.com> with the city/cities you 'd
like to see added.

To download these data files at no
charge, visit the Premier/AD! Web page
at <http://www.adi-radio.com/radios/
software/rdfs/index.html>.

Circle 101 on reader service card

I

Orion NEC4WIN95 v2.0
Orion Microsystems of Montreal has

released version 2.0 of its NEC4WIN95
antenna simulation software. The pro­
gram runs on Windows 95, 98, or NT.
Antennas are defined in either spread­
sheet format or ASCII files, and both
antennas and patterns are displayed in 3D
and can be freely rotated using only the
mouse . The program includes a long list
of additional useful features.

A 30-day evaluation version is avail­
able and may be downloaded from Orion's
Web sites, at <http://www.orionmicro .
com> and <http.//www.cam.org/r­
mboukri>. NEC4WIN95 is $60 U.S.
when ordered directly ; $70 for Internet
credit card orders. For more information,
contact Madjid Boukri, VE2GMI, at
Orion Microsystems, 197 Joncaire, Ile
Bizard, QC H9C 2P7 CANADA; Phone :
(514) 626-5002; E-mail: <mboukri@
orionmicro.com>.

Circle 102 on reader service card

Hi-Res Weather
Satellite Software

HRPT for Windows 95/98/NT­
produced in England by Timestep and
sold in North America by Spectrum
International-is a powerful new system
for resolving the high-resolution (1.1 ~

km) digital images from the NOAA 12,
14, and 15 weather satellites. As its name
suggests, it is completely Windows 95,
98, and NT compatible.

The HRPT package provides auto­
mated operation for unattended recep­
tion of images from the three satellites.
The software includes all ofthe features
in the now-discontinued DOS version,
including routines for processing, dis­
playing, and storing the data, plus new
features that take advantage of the
Windows 95 operating system. Element
updates are easily available by automat­
ic Internet connection.
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HRPT (High Resolution Picture Trans­
mission) is a digital data format trans­
mitted by the NOAA polar orbiting satel­
lites in the 1700-MHz weather satellite
band . Since the signals are relatively
weak, a high-gain dish antenna is need­
ed. Because high gain result s in a narrow
beamwidth, the antenna must track the
satellite, in real time, as it crosse s the sky.
This is done with a classic Az/El (azimuth
and elevation) tracking system similar to
that used for tracking amateur satellites.

Timestep also produces hardware and
software for receiving stand ard analog
APT (Automatic Picture Transmission)
signals from all polar orbiting satellites,
and from Meteosat, GOES and other geo­
stationary satellites .Spectrum sells entire
systems for receiving weather satellites
(expect to spend between $3,500 and
$4,000 to start from scratch) , including
the Timestep software.

For additional information, contact
Timestep at P.O. Box 2001 , Newmarket,
CB8 8XB, ENGLAND; Phone: +44 (0)
1440820040; Fax: +44 (0) 1440820181,
Internet: <http://www .Time-step.com>;
E-mail : <sales@ Time-step.com> . In
North or South America or the Far East ,
contact Spectrum International , Inc. ,
P.O. Box 1804, Concord, MA 01742
USA; Phone: (978 ) 263-2145; Fax:
(978) 263-7008; E-mail: <spectrum@
ma.ultranet. com>.

Circle 103 on reader service card

That Warm Glow Is Back
Easton, Pennsylvania-based Triton

Services is manufacturing 3-500Z and 4-
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400A/C tubes to original Eimac specifi­
cations, marking the return ofRF ampli­
fier tube manufacturing to the U.S.
According to the ARRL Letter, Triton
purchased Eimac ' s Glass Tube Division
a few years ago, including the original
manufacturing equipment and technolo­
gy, and has now gotten the tubes back
into production.

The new Triton tubes are availabl e
exclusively throu gh D&C Electronics,
3089 Deltona Blvd., Spring Hill , FL
34606; Phone: (800) 881-2374; Fax:
(352) 683-9595 ; E-mail : <tube@gate.
net>; World Wide Web: <http://ww w.
dandcelectroni cs.com>.

Circle 104 on reader service card

Four New Books
(and One CD)
from Prompt Publications

Prompt Publi cations , an imprint of
Howard W. Sams, has introduced sever­
al new publications of interest to hams.

Simpl ifying Digital Signal Processing,
by Rajesh J. Shah, breaks down the
process of digit al communications into
its simplest forms , building in a logical
progression from the basic mathemati­
cal theories to practical concepts, with
plenty of charts, figures , and tables to
ensure the subject is fully understood .
Included in the discussions are signals,
tran sforms, digital-to-analog and ana­
log-to -digital converters , system com­
ponents, signal processing , systems, fil­
ters, and DSP applications. This book
will occupy a prominent position on the

reference shelf of anyone interested in
digital processing or who wants to fully
understand the subject from the ground
up. List price is $29.95.

The Components Identifier & Source
Book,Second Edition, by Victor Meeldijk,
is a vital tool for anyone who wants to
make the process of identifying and locat­
ing components eas ier and faster. Ac­
cording to the publisher, no other book
on the market lists as many manufactur­
ers of such diverse electronic compo­
nents. The source book was written to
assist technicians and system designers
in identifying components from prefixes
and logos; find sources for various types
of microcircuits and other components;
aid in cross reference of component types
to manufacturers; provide cros s refer­
ence of trade names, abbreviations, and
part number prefixes to the manufactur­
er; provide list ings of the world wide
manufacturing and sales office address­
es; and list manufacturers who provide
replacement devices and vendors who
specia lize in stocking and locating dis­
continued devices. The Components
Identifier & SourceBoo k, Second Edition
sells for $34.95.

Newly revised and updated, Semicon­
ductor Cross Reference CD-ROM is a
comprehensive guide to replac ement
data for engineer s, technicians, students,
and those who work with semiconduc­
tors. With more than 490,000 part num­
bers, type numbers, and other identifying
numbers listed , technicians will have no
problem locating the replacement or sub­
stitution information. The Semiconduc­
tor Cross Reference CD-ROM covers all
major types of semiconductors, includ­
ing bipolar transistors, FETs, diodes , rec­
tifiers, ICs, thermal devices, SCRs,LEDs,
and modules. It also features replace­
ments for NTE, ECG, RadioShack, and
TCE, making this CD-ROM four cross­
references in one. This reference includes
an up-to-date listing of all original equip­
ment manufacturers, making it easy to
find all necessary parts.

Designed to be simple to use and
understand , the CD-ROM gives users
the advantage of a very speedy search .
It also features a cross-reference of sim­
ilar type numbers that have the same
semiconductor replacements, something
the paper version does not contain. The
CD-ROM will run on PC platform s using
Windows'[ 95, 98, or Window s NT. List
price is $29.95.

Electronic Circuit Guidebook, Volume
5: Digital Circuits, by Joseph J. Carr,
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ADI Sponsors New Ham Radio
Testing Web Site

A Web site designed to help you pass your ham radio theory exams has been set
up by Premier Communications, maker of ADI and Pryme amateur gear and acces­
sories. Called "HamTest.com," the new Web site lets you study entire question
pools and even take live, simulated exams online so you' ll know when you' re ready
for the real thing. And when you are, a simple mouse click will connect you to the
ARRL site that lists upcoming exam sessions all over the U.S. In addition , the site
provides an interactive user forum and an ,"Elmer 's Chat Room," where you can
look for help from experienced hams if you're having trouble understanding some­
thing. A Java-capabl e browser (such as Netscape 4.0 or Internet Explorer 4.0) is
required for some functions, such as the live testing and the chat rooms. Study mate­
rial can be accessed by any Web browser.

"We believe that the Internet represents a very valuable tool in the recruitment
and training of new amateur radio operators," says Premier/ADI 's Ken Collier,
K0 6UX. "And we are very pleased to be able to further the cause of ham radio in
this way."

The ham test Web site is at <http://www.hamtest.com>. Questions may be
e-mailed to<elmer@hamtest.com>. .

K4IPV, is about the basics of digital elec­
tronics and the fundamental circuits that
make up not only computers, but all dig­
ital products. It joins other titles in the
Electronic Circuit Guidebook series in
providing you with encapsulated practi­
cal information about specific areas of
electronics technology. The Guidebook
looks at logic gates, digital codes,
clocked and unclocked flip-flops, practi­
cal and arithmetic circuits, number sys­
tems, display and decoder devices, data
converters, microcontrollers, regis ters,
and counters. List price is $29.95.

Telephone Projects for Electronics
Experimenters, by Carl J. Bergquist, will
furnish you with the fundamental s and
basic history of telephone technology
and some hands-on projects for your
enjoyment. Telephony is a remark able
technology that has grown to be an indis­
pensable part of our culture. The tele­
phone lines represent _an "e lectronic
interstate" system that allows communi­
cation in a variety of ways. Since dereg­
ulation of the industry, the market has
been flooded with an assortment of
devices, supplying hobbyists with a
fresh arena for ideas. Some of the pro­
jects and topics include 16-channel

DTMF controller, hands-free headset
telephone , a build-it-yourself telephone
lab, electronic bell , 300-baud modem ,
testing telephone equipment, automatic
tape controller switch, long-distance call
restr ictor, designing your own special
devices. List price is $29.95.

For more information on these books,
or to request a catalog, contact Prompt
Publications, 2647 Waterfront Parkway
East Drive, Indianapolis, IN 462 14­
2041; Phone: (800) 428-7267 or (317)
298-5400; Fax: (317) 298-5604; E-mail:
<rwhite@hwsams.com>.

The most complete selection of cups
in the industry

Also available
for 2 and 6

stations

W&W has the LARGEST
selection of Ni-Cd and
NiMH Batteries in the

world to date for both the
Ham and Communication

market alike.

Charges Ni-Cd &
Nickel Metal Hydride

Batteries

NVS residents add 8.5% sales ta x.
Ad d $5.00 fo r shipp ing .

W & W MANUFAClURING CO. :~~~~£
100 South Broadway, Hicksville, NY,11101-S017 cat~~eg&

E-Mail: w-wassoc@ix.netcom.com Web Site: wwassoclates.com price lis t

IN U.S. & IN CANADA CALL TOLL FREE 800-221-0732' In N.V.S. 516-942-0011 • FAX: 516-942-1944
MADE IN U.SA Prices & Spec ifications subject to change without notice.

CIRCLE 76 ON REA DER SERVICE CARD
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The USA Takes on the World
Foxhunting Championships

Ham radio and world-class athletics ! You might think they have
noth ing in common-unless you have exper ienced ARDF­
Ama teur Radio Direct ion Finding.

By Joe Moell, K00V*
(homingin@aol.com)

Photo A . Team USA lines up behi nd its national placa rd, ready to ma rch through the
streets . Left to right are Gyuri Nagy, HA3P A ; Mar vin Johnston. KE6HTS; Dennis
Schw endtner, WB60BB; Dale Hunt,WB6BYU,and Jack Loflin ,KC7CGK.(Photo by Barbara

Johnston, KE60TF)

Why wou ld nearly 250 people
from all walks of life come
from 32 countries to an eastern

European forest ? Why would they run
and walk through the countryside with
strange-looking antennas and beeping
receivers? Answer: To find wily radio
"foxes" and win medals doing it!

Most hams have heard of the sport of
hidden-transmitter hunting, which goes
by such nickname s as f oxhunting and T­
hunting. In North America , foxhunts usu­
ally involve a drive throu gh town and
country in a vehicle full of radio direc­
tion finding (RDF) gear. But elsewhere
in the world, especially in Eastern
Europe, Scandin avia, and the Far East,
there are no cars in a foxhunt. It 's an ath­
letic event in a big park or forest. Some­
times it's called radio-orienteering
because the participants use a map and
compass along with RDF gear to search
for five "controls" (foxes) and mark their
cards with an "orienteering punch" at
each fox. Other names for this on-foot
sport arefox -teering.foxtail ing,andAma­
teur Radio Direction Finding (ARDF).

Here in the U.S., rules for mobile trans­
mitter hunts depend on local preferences.
Some boundaries are large, others are
small. Some are scored by time, others by

*Joe Moe ll, K(l)OV, is a professional
engineer with over 30 years of experi­
ence designing RF circuits and systems
for broadcast, communications, and
radar . He has hunted hidden transmit­
ters f or over 20 years and has written
over 120 articles on RDF .Joe is also the
ARRL National ARDF Coordinator.
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mileage , and so on. On the other hand,
radio-orienteerin g rules have been stan­
dardized by the Internationa l Amateur
Radio Union (IARU), which makes it
possible to hold championships at the
national , regional, and world levels.
ARDF Working Groups of the IARU
have put on such events since 1980.
Participating countries hold national
championships every year, when possi­
ble. IARU Region 1 (Europe/Africa) and
Region 3 (Asia/Oceania) championships
usually take place in odd-numbered

years, and there' s a World Championship
meet in even-numbered years.

The USA Joins the Fun
Unlike the other two IARU regions,

Region 2 (North and South America)
does not yet have an ARDF Working
Group. Prior to 1998, North American
hams had observed the ARDF World
Championships, but had never entered
the fray. Interest in the sport has been
growing here , though, and there were
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Table I . In the 2-meter competition on September 3, there were 64 Seniors (OMs), 45 Juniors
(JRs), 47 Women (YLs) , 60 Old Timers (OTs) and 28 Veterans (VTs) . These were the winning

countries , listed (A) individually and (B) by team.

Table 1.

A. Individual Medals
OM JR YL OT VT

Gold Czech Hungary Ukraine Hungary Russia
Silver Russia Czech Ukraine Ukraine Ukraine
Bronze Ukraine Czech Hungary Russia Russia

B. Team Meda ls
OM JR YL OT VT

Gold Czech Czech Ukraine Russia Russia
Silver Russia Russia Russia Hungary Germany
Bronze Ukraine Ukraine Czech Ukraine Ukraine

Photo B. At the opening ceremonies, there was marching, music,folk dancing, speeches fro m
dignitaries, and plenty ofsecurity . (KE60 TF Photo)

KE6HTS, KE60TF, and WB60BB all
live in Santa Barbara, California. Marvin
is an avid transmitter hunter, both mobile
and on foot. He has participated in two
formal ARDF competitions in the Los
Angeles area, winning first place in his
division at one of them. His wife, Barb,
accompanied him as observer and pho­
tographer. Dennis is a piano tuner who
has been on mobile transmitter hunting
teams for many years. He would like to
compete in the World Championship s
when and if the IARU rules are changed
to accommodate disabled participants (he
is blind). Meanwhile, he served as the
official USA Team Trainer.

HA3PA is a native of Hungary who has
won medals in prior ARDF World
Championships. Because of his Resident
Alien status in the U.S., he was able to
compete on our team. Gyuri generously
provided additional 80-meter ARDF
receiver/antenna sets for use during the
Championships. This was welcome, as
our equipm ent-bu ilding efforts have so
far been primarily for 2 meters .

Team USA's first problem was getting
to Hungary. Because there is no formal
ARDF organization in the U.S. to raise
funds, each person had to arrange and pay
for transportation and entry fees. Thanks
to some behind-the-scenes work by
ARRL Executive Vice President David
Sumner, KlZZ, and others, a grant was
obtained from the Colvin Foundation to
help defray these costs.

Welcome to Hungary!
What ' s it like to attend a World

Championship foxhunt? Well, it's much

event, he finished first among all entrants
from North America.

Other members of the U.S. delegation
were : Jack Loflin , KC7CGK; Marvin
Johnston, KE6HTS; Barbara Johnston,
KE60TF; Dennis Schwendtner,
WB60 BB; and Gyuri Nagy , HA3PA .

Jack, KC7CGK , who is 17 years old
and lives seven miles from WB6BYU,
had attended the 1997 Friendship Radio­
sport Game s ARDF competition in
Japan, where he won the gold medal in
his division. His other direction finding
activities include tracking aircraft Emer ­
gency Locator Transmitters with the
Civil Air Patrol.

radio-orienteer ing competitions at
Cal ifornia hamfests durin g 1995 and
1996. The Friendship Amateur Rad io
Society (FARS) had put on ARDF
events in Oregon (1991 ) and British
Columbia (1993) with hams from
Russia, Japan, Canada, and the U.S . on
the course. And, in 1996, Kevin Kelly,
N6QA B, traveled to To wnsvill e,
Austra lia, to represent the U.S. in the
IARU Region 3 Championships.

This growth in foxtailing interest, plus
some gentle prodding by IARU ARDF
leaders in Europe and Asia , is finally
beginnin g to be recognized by the nation­
al societies of Region 2. In 1997, Radio
Amateurs of Canada appointed Perry
Creighton, VE7WWP, as national ARDF
Coord inato r, the first in the Americas.
Perry is no stranger to the sport, having
put on the 1993 Friendship Radiosport
Games foxhunt in his home city of
Victoria, British Columbia.

The ARRL followed suit in February,
1998, by appointing me as the USA's first
national ARDF Coordinator. One of my
first goals was to have the U.S. compete
in the ARDF World Championships for
the first time. The 1998 event would be
in Hungary, and I would be unable to go
because of other commitments. Fortun­
ately, Dale Hunt, WB6BYU, of Yamhill,
Oregon, stepped forward and agreed to
lead the team. Dale' s first foray into the
world of ARDF occurred a year earlier,
when he went to Japan for the ]997
Friendship Radiosport Games . At that
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Photo C. Team Captain Dale Hunt, WB6BYU, sprints down the fin ish corridor at the end of
the 2-meter event. (KE60TF Photo)

like the Olympics, with world-class ath­
letes doing their best, individuals and
national teams vying for medals, lots of
pomp and ceremony, and a bit of haggling
over rules and procedures. The site was
in Nyiregyhaza, a major city on the east­
ern side of Hungary, about 150 miles
from Budapes t. Housing was provided
at dormito ries of Bessenyei Gyorgy
Teachers Institute.

"The dorm was pretty nice, though the
bathrooms were on the ' iffy' side,"
reported KC7CGK. "There were pairs of
double rooms, split in the middle with a
bathroom. Since there was only one per­
son occupying each half, there was plen­
ty of room. There also was a gym, swim­
ming pool, and tennis courts."

"The city was like any other European
city," Jack cont inued, "It seemed like
anything you wanted was available. But
if you went out of town a little ways, you
could find horse-drawn carts and houses
with mud floors and walls."

Americans visiting Hungary is unusu­
al enough, but Americans at a Hungarian
radiosport s event was unpre cedented.
KC7CGK observed, " It was interesting
going from a country where foxhunting
is merely a weekend hobby for just a few
hams, to a country where it is viewed as
we regard soccer. I was impres sed."

The Championships opened in grand
style with a ceremony in the town plaza .
Thousands watched as athletes marched
through the streets and the mayor and
City Parliament memb ers welc omed
them. Then there was folk dancing, baton
twirling, and other entertainment.

"We found some young girls with signs
identifying the count ries," KE6HTS said.
"We figured USA would be near the end
of the line, but instead we were first since
our sign read'Amerikai. ' Each team car­
ried its national flag on a staff. At the last
minute , we found we did not have a staff
for the Stars and Stripes, so we used
Dennis ' white cane! It was quite an expe­
rience , walking at the front of such a pro­
cess ion and being observed and pho­
tographed by all the townspeople."

"The State Department had been giv­
ing warnings about traveling and making
it known that you' re an American,"
WB6BYU recalled. "And we ended up
marching through the stree ts with big
flags on our chests ! But wefelt safe.They
had doubled or tripled their security just
because we were going to be there."

Jack said it was difficult to find people
out on the streets who spoke English.
However, the ceremonial speeches were
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all translated into English and it was the
official language of the Championships.
Dale reported that most of the attendees
at the Team Leader meetings were able
to speak English well.

Ham Versus Ham
"The words 'Ninth ARDF World

Championships' really began to take on
some meaning when we saw the various
teams assembling for the competition,"
said KE6HTS. " It was rather impressive
knowing we were in the company of the
best ARDF people in the world. It was
also quite a humblin g experience."

ARDF champion ships have two com­
petitions, held two days apart. One has 2­
meter transmitters, the other is on the 80­
meter band. At 0700 on the day after
opening, buses began to take competitors
to the 2-meter site. Marvin, KE6HTS,
recounts the experience:

At this point, none of us knew where the
competitio n would take place. An hour later,
we arrived . The whole area was roped in, and
once inside, no competitor was allowed to
leave. Our RDF equipment was put into a spe­
cial area on racks, and could only be retrieved
when we were called to the starting box.

Ten minutes before assigned start time,
competito rs received an orienteering map .
There was a small triangle marked for the start
and small concentric circles at the finish line.
Additionally, they received the card to punch
at each transmitter. Five minutes before
assigned start time, competitors were called
into the start area where they checked equip­
ment, studied maps, and made ready to begin.

There were two starting corridors, one to the
left for Women and Seniors and one straight
ahead for Juniors, Old Timers, and Veterans.

Almost everyone started out at a run, or at
least all those who stood a chance of winning!
Since start times were five minutes apart and
only one competitor from each division could
start at one time, it would be about five hours
befo re everyone had begun. The assigned
starting times were drawn from a hat during
one of the many meetings that the Tea m
Captains attended. The time limit for this heat
was 130 minute s.

At my assigned starting time, I jogged out
of the starting corridor , turned on my equip­
ment, and started taking bearings. As I went
along, my bearing to fox # 1 was almost due
east, fox#2 was northeast, #3 was pretty much
north , and #4 was west-northwest. Judging
from signal strengths, #4 seemed to be the one
to find first, so I headed along the road and
turned east at the first junction. Shortly there­
after, I lost where I was on the map. I was pret­
ty sure that the proper order to find the trans­
mitters was 4,3,2, 1 and finish. Since I didn 't
know where I was, I just started following the
bear ings. Fox #4 turned out to be just on the
other side of some brush along a trail. My
elapsed time at this point was 40 minutes.

The terrain was relatively flat, with areas
ranging from open fields to fairly dense brush,
difficult to run through quickly. There were
both harvested and unharvested cornfields,
areas where trees had been planted in rows,
and some places with freshly plowed dirt that
was very difficult for runn ing. The orienteer­
ing map showed the detail s on most of this­
for those who could read and understand it! I
headed directly towards #3. This caused slow
progress since I didn't know how I could go
around difficult terrain. After crossing rela-
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Photo E. Competitors' clock times at each fox were relayed by ju ry members at the fax es to
the fini sh area , where they were posted f or all to see. (Photo by Marvin Johnston, KE6HTS)

Table 2.

A. Individual M eda ls
OM JR YL OT VT

Gold Czech Czech Belarus Russia Ukraine
Silver Germany Ru ssia Ukraine Russia Hungary
Bronze Ukraine Romania Czech Lithuania Czech

B. Tea m Medals
OM JR YL OT VT

Gold Russia Czech Ukraine Rus sia Ru ssia
Silver Czech Russia Hun gary Ukraine Ukraine
Bronze Ukraine Slovakia Slovakia Hun gary Germany

Table 2. In the 80-meter competition on September 5, there were 59 Seniors, 43 Juniors, 47
Women, 65 Old Timers, and 28 Veterans. These were the winning countries, listed (A) indi­

vidually and (B) by team.

tively clear areas to some denser forest and
traveling another 400 meters or so, I found #3
with an elapsed time of a little over an hour.

With #2 now having a bearing of east­
southeast, I headed in that direction. I found
myself traversing a freshly-tilled grove of
trees that made walking, let alone running,
very tiring. As I then crossed a clear field, I
kept thinking the transmitter was only 100
meters or so away. About 300 meters later, I
finally got to it with an elapsed time of just
over an hour and a half.

At this point, I was getting pretty tired from
fighting the terrain. I had a clear bearing to # 1
as well as to the finish, but time was getting
tight. I knew I could find #1,but I wasn't sure
if I could then make it back to the finish in
time, given how tired I was becoming. So I
decided to make sure I got to the finish with­
out being disqualified. It turned out to be a
good choice.Even if I had found#1and made
it in time, it would only have made a differ­
ence of one place in the standings.

Photo D. Marvin Johnston , KE6HTS, got the
judge at 80-meter fox #4 to snap a photo of
him punching his card. Note the prominent
orange and white orienteeringfla g that helps

hunters spot the foxes .

Meanwhile , officials were keeping a
clo se watch on all the competitors. "At
each transmitter , there were two refer­
ees linked to the finish area with 440­
MHz radios," KC7CGK reported . " As
you got to each transmitter, the y took
down your number and checked who
wa s just before you and just after you.
If, for example, I had come injust behind
competitor number 34 at all 4 foxes, the y
would be susp icious . At the fini sh, there
wa s a board with ever yone ' s name and
the time they found eac h fox, updated in
near real tim e."

Winning times on the 2-meter course
for the five divi sions ranged from 45 to
75 minutes. Gyuri did it in just under 70
minutes. All Team USA members got
back with at least nine minutes to spare,
and, except for the one Marvin missed,
all Team USA members found all foxes .
As Dale crossed the finish line , he spread
his arm s out and yelled with excitement,
just as a photographer snapped him . That
photo showed up the next day on the
sports page of the local newspap er.

Competitora.
But Eimers Too

Despite the fac t that this gathering
would determine who were trul y the
world's best radio-orienteers, the conte s­
tants were willing and eager to share their
knowledge of this sport and their trick s of
the trad e, as Marvin soon discovered .
"After dinner, Jack and I were invited by
Tcherman Gouli ev, UA3BL, to his room ,
where he explained the best use of equip­
ment, strategy, and how to train for ARDF
events. Tcherman is the Russian team
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Rules, Rules, Rules

Championship foxhunting is governed by a 12-page IARU document titled,
"Rules for Championships in Amateur Rad io Directi on Finding." Though it is
explicit and specific, there still were details to be worked out, which kept Team
Captain WB6BYU busy attending man y meetings.

On a championship course, there are five low-power (0.25 to 1.5 watt) foxes,
automatically transmitting in numerical order on the same frequency for exactly one
minute each. A homing fox at the finish line beac ons continuously on a separate
frequency to aid competitors who get lost. Two-meter foxes use AM with tone mod­
ulation; 80-meter foxes send keyed CWoThe goal is to find all required foxes and
get to the finish line before the others in your division. Staying on the cour se beyond
the maximum time results in disqua lification.

Each target transmitter has a distinctive identification, sent continuously through­
out its transmission . Fox #1 sends "MOE" plus call sign. Fox #2 sends "MOl," fox
#3 sends "MOS" and so forth. Even without knowing Morse Code, it ' s easy to dis­
tinguish the indiv idual foxe s by counting dits.

Foxhunt organizers have learned that starting all the hunters at once would result
in a big "follow the leader" game . Instead, they are started at regular intervals of
one to five minutes, depending on the number of hunters at the event. Each is indi­
vidually clocked by a team of timekeepers. Start time is marked on the hunter ' s
scoring card and compared to time of arrival at the finish line.

Eac h country entering a championship match may field one or more team s of
three to five contestants each. Team score is a functi on of the best three individual
scores. Team members are not allowed to help one another, and course marshals
are alert for violations. Gold, silver, and bronze medals are awarded to both top
team and top indiv idual entrants.

Under IARU rules, all competitors use the same venue and track the same trans­
mitters, but there are separate divisions for Seniors (males ages 18 to 39), Juniors
(boys under 18), Wo men (any age-nobody asks !), Old Timers (males 40 to 54),
and Veterans (males 55 and over). Only Seniors are required to find all five foxes.
Others need find only four of them; the designated four are different for each divi­
sion. Transmitters must be at least 400 meters apart, with a total course distance of
about 8 kilometers . All must be at least 750 meters from the start, at least 500 meters
from the finish, and at least 500 meters from other foxes .

the tracks on the ground. When #4 went on
(each of the "foxes" took turns transmitting,
in one-minute bursts. See "Rules, Rules,
Rules," for details], I was only a few hundred
feet fromthelocationandfounditwithout dif­
ficulty. With anelapsed time of about 25 min­
utes, there was one down and three to go.

Heading back to the road, I had already
decided that the order I would get the other
transmitters would be 3, 2, and 1. So I head­
ed back west.When Ifounda trailin the direc­
tion of #3, I took it. It turned out to be the cor­
rect decision and I found the transmitter about
10 minutes later. Finding a road that seemed
to lead towards#2, I alternated betweenwalk­
ing and running. Transmitter 2 turned out to
be at the end of that road.

Withonlyabout70elapsedminutes,Ihead­
ed up to find #1. Although I had plotted its
direction from the start, the line I had drawn
was not dark enough on the map and I missed
it. The result was taking the wrong course to
#4, which ended up costing me about 15 min­
utes. After finding it, I was off to the finish
line about 1,200 meters north. Alternating
betweenrunning andwalking,I followedboth
the map and the DF bearings. It is not accept­
able to walk the corridors, so I huffed and
puffed along for several hundredmeters until
I passed the finish line.

Marvin 's and Dale 's ear ly start times
gave them the opportunity to track
Gyuri ' s pro gress throughout the course
and to watch many other competitors as
they finished. " It was interesting becau se
some teams had runners who carri ed
their national flag alongside team mem ­
ber s as they arrive d at the finish line,"
Marvin remarked.

leader and Chief of the Moscow Radio
Club. Since he had previously won six
gold med als, we were honored that he
would take tim e to share his experi­
ences." UA3BL and WB6BYU then
worked into the night real igning Dale 's
80-meter set to give it more sensitivity.

The next day was supposed to be for
rest before the 80-meter event, but it also
included a five-hour tour of a local muse­
um , followed by a program of folk danc­
ing and music. HA3PA and KE6HTS
decided to skip the afternoon part to get
some last-minute pract ice in 80-meter
foxtailing, using Gyuri 's transmitters and
receivers. "Gyuri was an excellent train­
er," Marvin recalled . "The three hours we
spent turned out to be very helpful."

The eO-Meter Hunt
The next morning, all competitors

boarded the buses to a different loca tion
for the 80-meter heat. "Dale turned out
to have a starting time of 0:00 (first
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group), while I had 0:40," said KE6HTS .
"Gyuri felt really happy that he received
a starting time of 3:05, since that would
put him almos t last out of the gate. Many
trai ls of previous comp etitors would be
visible, giving him hints about transmit­
ter locations."

Marvin 's practic e the day befo re paid
off, and he had a better time on 80 meters
than he did on two.

I started out of the corridor for the Old
Timers, heading north. As soon as I reached
the end of the corridor, I turned on my receiv­
er and got a bearing on fox #1 almost due
north. As I ran that way, I got bearings on #2
somewhat to the right, #3 about northwest,
and #4 about northeast, before I had to make
a decisionon the order in which I would seek
the transmitters. I had a pretty good idea that
#4 was closest and ran toward a road that
would take me in, that direction. Heading
downthe road, I knewI wasclose, by theboth
bearings and signal strength. When I saw
another good competitor entering the road
fromthe field, I headed that way andfollowed

Looking Back
Mos t ARDFers say that foxtailing on

80 meters is easier than on 2 meters.
Eighty-meter RDF equipment is smaller
and lighter, and there are fewer signal
reflections on 3.5 MHz to confuse the
hunters. Winning times for the various
divisions were two to 16 minutes better
than for the same division on 2 meters.
UA3BL , who had helped Dale optimize
his receiver, won the gold in his division.

All members of Team USA had a bet­
ter day and found every fox. Gyuri cut
almost 15 minutes off his 2-meter time
and finished 17th among the 65 Senior
divis ion competitors in this second heat.
Jack did over 20 minutes better. "He beat
the whole Japanese Juni or team," Dale
said proudly.

KC7CGK explained:

I was more organized. The course was in
the shape of an arrow pointing up, the start
point in the bottom left comer and the finish
at the tip top. I ran north about five minutes
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Resources

For more information about putting on mobile T-hunts and international-style
foxhunts, see the National Foxhunting Weekend announcement article in the April,
1998, issue of CQ VHF.

International-style foxtailin g was featured in the October, 1996, issue of CQ VHF.
See "World-Class Fox Hunting Comes to America" by K00V on page 16. This
article includes ideas for putting on such events in your town.

Elementary radio direction finding techn iques are discussed in the "Basics" sec­
tion of the January, 1998 , issue of CQ VHF, page 81.

Back issues of CQ VHF are available for $4 each (postage included) to U.S.
addresses. Contact CQ VHF magazine, 25 Newbridge Rd., Hicksville, NY 11801;
Phone: (516) 681-2922; Fax: (516) 681-2926; E-mail: <backissues@cq-vhf.com>;
Internet: <http ://www.cq-vhf.com>.

Technical information about VHF RDF methods is in the "Repeaters, Satellites,
EME and Direction Finding" chapter of The ARRL Handbook. The Handbook is
available in most ham radio stores or may be ordered directly from ARRL, 225
Main St., Newi ngton, CT 06111; Phone (orders only): (888) 277-5289 or (860) 594­
0355; Fax : (860) 594-0303; Internet: <http://www .arrl.org>.

The most comprehen sive book for hams on this subject is Transmitter Huntinr
Radio Direction Finding Simplified, by K0 0 V and WB6UZZ (TAB/McGraw -HilI
#2701) . It has 323 pages and 235 illustrations of RDF techniques, projects, and
equipment reviews. Check your local bookstore or contact Tab Books, Division of
McGraw-Hili , Inc., Blue Ridge Summit, PA 17294-0850; Phone: (717) 794-2191;
Fax: (717) 794-2103.

The first ARDF stop for Internet surfers should be the author's Web site:
<http://members.aol.com/homingin/> . (Don' t omit the forward slash at the end.)
At this URL, you' ll find 20 articles on hidden transmitter huntin g, a bibl iography
of 125 more articles, inform ation on 20 RDF equipment suppliers, and over 110
RDF-related Web links and local foxhunting e-mail contacts. On the "Championship
Foxhunting News" page, you' ll see announcements and invitations to upcoming
ARDF event s. Also check the "Equipment for ARDF" and "Fox hunting for Scouts"
pages at this site.

NEW! 220 MHz and
6 Meter handhelds!

PR-222 and PR-52

Transmit Range:
PR-52: 50-54 MHz
PR-222: 222-225 MHz

Receive Range:
PR-52: 40-54 MHz
PR-222 : 216-228 MHz

Features :
. 5-walls output with included NiCad battery
pack! • MARS and CAP capable (permits
are required) • built-in CTCSS encode and
decode . 40 memory channels store any
tone or offset • direct frequency entry using
16 button keypad • frequency or channel
display modes • PC programmable (with
optional software) or cable cloneable
• Palm-sized! World's Smallest 6-Meter and
1.35-Meter handhelds! Size: 4.25" (H) x 2"
(W) x 0.75" (D) excluding battery pack!

The Best Value in
Amateur RadioSM

personal thanks to all of them for eage r­
ly telling their stories for CQ VHF read­
ers. All of them are looking forward to
future ARDF competitions and they want
many more hams to join in. It ' s not diffi­
cult, but it requires a bit of skill that 's eas­
ily obtained with practice. It's a great way
for all ages to exercise, especially young
people. Why not get your local Scout
troops involved? Remember-hunters
use receivers only, so you don 't need a
ham license to be a foxhunter.

An ideal time to hold your club's first
ARDF event would be the second annu­
al CQ VHF National Foxhunting Week­
end on April 17-1 8, 1999. Then get a
team together to compete at the fir st
IARU Region 2 ARDF Championships,
to be held in conjun ction with the 1999
Friends hip Radiosport Games thi s
August. Watch for announcements on the
Web and here in CQ VHF magazine.
Happy hunting! •

When 15 The Next One?

until the road ended and by that time I knew
that there was a transmitter to the west, one
straight ahead, and the other two were to the
right. I went to the left one first, and then head­
ed east and got the two on the right, then came
back to the center, got the last one, and head­
ed to the finish. I don 't think I did better RDF,
it's just that I kept running a little longer. I
didn 't know what to expect the first day and
I think I let myself slack off. The second time
I really pushed myself.

"This was a great ham even t!" That 's
how Team Capta in WB6BYU summa­
rized the championships. "The people
were quite friendly, and were glad final­
ly to have representatives from Region 2.
For a relatively inexperienced team, we
did well." Marvin added, "They said that,
for the first time, it was truly a world
championship."

Congratulations to Team USA mem­
bers for their fine performances, and my
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Announclng

CQ VHF 5prine Activity Weekends
March 19-21, April 23-25,

May 21-23, 1999
It's springt ime...and it 's t ime t o ta ke adva ntage of some of t he
wonderful VHF-plus propagation that comes our way along wit h the
warmer weather.

By Gordon Beattie, W2TTT*
(w2ttt@woridnet.att.net)

Sample Log Entry Summary

Grids
10
5

15

Grids
16
8

24

Grids
6
3
9

Band
144
432

Total

Band
144
432

Total 4

Band
144
432

Tota l 1

CQ VHF Spring 1999 Weak Signal Weekend-Period 4
Callsign: W2TT T

Call District or DXCC Country: W2
Grid: FN30

Contacts Points
8 8
7 14
15 22

Period Total (22x9) == 198 points

CQ VHF Spring 1999 Weak Signal Weekend-Period 1
Callsign: W2TTT

Call District or DXCC Country : W2
Grid: FN30

Contacts Points
10 10
5 10

15 20
Period Total (20x I5) == 300 points

CQ VHF Spring 1999 Weak Signal Weekend- Overall Score
Callsign: W2TTT

Call District or DXCC Country: W2
Grid:·FN30

Contacts Points
18 18
12 24
29 42

Final Score (42x24) == 1008 points

*Gordon Beattie, W2TIT, is active in
many areas of VHF and will be sifting
through the logs for the upcoming CQ
VHF activity weekends.

E
ach year, many of us think about
operating those great summ er
openings and contests while relax­

ing at home, hilltopping, or roving in
parks and in the countryside. But first we
all need to check out our gear, shake out
the winter cobwebs, and get our skills
back up to snuff! We also need to intro­
duce new operators to the fun of VHF
contesting-and even use the fun and
excitement of a contest to generate inter­
est among prospective hams.

CQ VHF Activity
Weekends

To meet the se objectives, CQ VHF
magazine is pleased to announ ce a series
of operating activities called the "CQ
VHF Activity Weekends." Initially, we
have scheduled a spring activity week­
end series . If there 's sufficient interest
and activity, additional events at differ­
ent time s of year may be announced in
the future.

To encour age activity throughout each
weekend, each activity has been sliced
into six-hour periods , starting at 6:00
p.m. (local time) Friday, and running
until midnight local time on Sunday.
Period 1 runs from 6:00 p.m. to midnight
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Entry Categories
There are five station categories:

Single Operator QRP-Fixed Station,
lOW or less

Single Operator QRO-Fixed Station,
above lOW

Multi-Operator QRP- Fixed Station,
l OW or less

Multi-Operator QRO-Fixed Station,
above lOW

Rover Stations-Travel to different
operating locations

air and make contacts on any VHF-plus
band between 6 p.m. local time on Friday,
May 21, 1999, and 12:00 midnight local
time on Sunday, May 23, 1999. Repeat­
ers, packet networks, or translators may
be used for logged contacts in this event.
However, all contacts must be with live
operators, not with automated equip­
ment, and all must be made in "real time"
(an exchange of BBS messages does not
count). Crossband contacts are permitted.

Exchange and Contact
Logging " ,

Each logged contact will consist of an
exchange of callsigns and grid squares.

<SF
H IT

"ATOMIC TIME-
Time Pieces Synchronized to the USAtomic Clock

Accurate to ten billionth ofa Second!

You can now have the world's most accurate time 24 hours a day. These smart clocks
tune into the radio signal emitted by th e US Atomic Clock in Colorado, which deviates
less th en 1 second over a million yea r period. They synchronize themselves
automatically to the precise time and adjust for daylight savings. These precision ZEIT
timepieces are engineered in Germany and are easy to use using
the latest in radio-controlled technology. Just set the time
zone and the built-in microchip does the rest.
"ZEIT Atomic Time " Precise, Reliable, Convenient

for FM simplex may be used during the
activity. Use of frequencies adjacent to
repeater inputs or outputs that causes
interference to a repeater is not permit­
ted. Crossband contacts are prohibited,
except for satellite contacts.

ZEIT Atomic Dual Alarm 8- ZEIT Atomic PC
Sleek European design with large 2 line LCD display
with exad time in hours, minutes, seconds, month and date, or
any two USand world times. At 80z. ideal for travel; incl. dual
alarm with nightt ime illumination, time zones and lith ium battery
backup. Super sensitive built-in receiver. 2AA. incl. Black or Silver arch SALE $69.95
design at 5"x4"x2 1/2 " Sale! $69.95• Buy any two Clocks a get 20% off 2nd.
ZEIT PCwith serial cable and software for WIN. Alsoshows UTC Time in 24 hrs mode. Sa le! $99.95

ZEIT Atomic Wall Clock ZEIT Atomic Watches are the world 's most
...............With regular or Roman accurate watches. Shock-resistant polymer case

numerals. For horne with built-in receiver, hardened
or office. One AA mineral lens, water resistant.
Battery. Large 12" Black or white dial a leather
On ly $79.95 band. Only $149.95

($99.95 in wood) NEWZEIT Digital Atomic
Sportswatch with UTC etc.
Just $99.95

Call for full line of atomic clocks 8- watches
. THE FUTURE IN TIME KEE PING

Credit Card Orders call tollfree 800-339-5901 24hrs
send checks / money ordersfor the total amount incl . 5 & H 57.00 to: ATOMIC TIME, INC,

10526 W. Cermark Suite 300 West Chester, Il60154 - Please mention promotional Code 8484 when ordering
Fax. 703.23 «1.1205 iatip:l/_.at@midime.com

The Weak Signal Weekend,
April 23-25

"The Weak Signal Weekend" is for
operators of SSB, CW, and other digital
mode equipment using no more band­
width than is used by an SSB signal. This
event encourages operators to get on the
air and make contacts on any VHF-plus
band between 6 p.m. local time on
Friday, April 23, 1999, and 12:00 mid­
night local time on Sunday, April 25,
1999. No repeaters or translators may be
used for logged contacts. Crossband con­
tacts are prohibited.

The Specialty Modes
Weekend, May 21-23

"The Specialty Modes Weekend" is for
operators of video, RTTY , AMTOR,
Packet, and other digital equipment. This
event encourages operators to get on the

"To encourage activity
throughout each weekend, each
activity has been sliced into
six-hour periods, starting at
6:00 p.m. (local time) Friday,
and running until midnight
local time on Sunday."

Friday; Period 2 runs from midnight to
6:00 a.m. Saturday; and so on until the
end of Period 9 at midnight Sunday. You
may work any or all of these periods, but
you' ll be competing only with stations
operating a like number of periods dur­
ing each contest. This lets you have a life
and still be a contender.

All amateur bands above 30 MHz may
be used. A station may be worked once
per band during each period for a total of
up to nine times per band each weekend.
Rovers may re-work stations during the
same six-hour period if they 've moved to
a new grid square. Scoring for each six­
hour period is the same as is used in the
ARRL VHF Sweepstakes and QSO Par­
ties (this will make it easier for those using
computer logging programs that auto­
matically calcul ate your score; simply
start a new log for each six-hour period).

Scoring is simple. Just add up the con­
tact points f rom each period and multi­
plyby the sum of the gridsf rom eachperi­
od (see scoring example), for your period
total. Your final score is determined by
multiplying the total number of contact
points from each period by the total num­
ber of grids worked in each period (the
example will make this make sense). So
if you're short of time and want some of
the fun, you can get into the activity for
one or more periods and expect to find
hungry folks ready to work you! Here are
the specifics:

The FM Activity Weekend,
March 19-21

"The FM Activ ity Weekend" is for
operators of FM equipment. This event
encourages both new and experienced
operators to get on the air and make con­
tacts on any VHF+ band between 6 p.m.
local time on Friday,March 19, 1999, and
12:00 midnight local time on Sunday,
March 21, 1999. Repeaters and 146.52
MHz simplex may not be used for logged
contacts, except that satellite contacts
(e.g., OSCAR-27) are permitted. Only
frequencies commonly used in a locality

Ham Radio Above 50 MHz
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www.roch est erhamfest.or g
300 White Spruce Blvd
Rochester, NY 14623

716·424·7184

"Each logged contact will
consist ofan exchange of
callsigns and grid squares."

INTERNET ™

@@~ 0[i)OU[i)@ ~U~W

(S® \9GQ[1 Q;}G)[jG)2UiIl(:3
0[i) 0@O[;)wug

DELPHI
0'

Give It a Try!
Give one or more of these weekends a

try and have some fun. Don' t forget to get
some other operators or prospective oper­
ators involved in this wonderful aspect of
our hobby. There's nothing like a grind­
ing operating activity to test out your
gear , sharpen your general operating
skills, and better prepare you for emer­
gency and public service communica­
tions operations. One last thought: have
some fun! •

Scores for each weekend will be orga­
nized by U.S';Canadian call district and
DXCC country and will be listed by sta­
tion category and number of periods
worked. If there is significant intere st,
high scores for single bands and/or sin­
gle six-hour period may also be listed.

Presentation of plaques, certificates ,
etc., will be at the discretion of CQ VHF
and will be determined on the basis of
participation. Initial plans are to award a
plaque to the top overall scorer in each
station category for each activity week­
end . Plaque sponsorships are solicited.
Deci sions of CQ VHF and the contest
admini strator are final.

Log Submissions
Logs may be submitted electronically

(recommended) or on paper, along with
photos and/or soapbox comments. Con­
structive suggestions for improving and/
or expanding this event are welcome.
Electronic logs may be e-mailed to
weekend@cq-vhf.com; or may be
mailed on 3-1j2-inch IBM-formatted
diskette, along with a paper copy. Paper
logs and diskettes may be mailed to CQ
VHF Activity Weekends, 25 Newbridge
Rd., Hicksville, NY 11801. Logs must be
postmarked no later than 30 days after the
final day ofthe activity for which they are
submitted (FM: April 21; Weak-Signal:
May 25; Specialty: June 23) . CQ VHF is
not responsible for logs lost in the mail
or in e-mail, or whose late delivery makes
it impossible to include them in the over­
all scoring.

Disqualification
If you lie, cheat , and/or steal, and we

catch you, you're disqualified and sub­
ject to the non-publi cation of your entries
for the next year. Remember: this is for
fun , not profit!

Participant Recognition
Each weekend is a separate operating

activity and the results of each will be list­
ed separately in CQ VHF.

Miscellaneous Rules
Single operator and Rover stations are

encouraged to stimulate activity on the
bands by any reasonable means, includ ­
ing the use of repeaters, packet clusters,
the Internet, e-mail, telephones, and
smoke signals to coordinate contacts.

All stations, including single operator
statio ns, are encouraged to stimulate
interest in amateurradio by allowing non­
amateurs to part icipat e as operators
and/or loggers (provided a licensed con­
trol operator is present at all times).

QRP stations may not have more than
10 watts of power going from the trans­
mitter into the feedline.

Rovers must start their six-hour periods
using the local time of their starting loca­
tion, and must operate from a minimum of
two locations during each weekend.
Scoring for Rovers is the same as for other
categories,except thatRovers may rework
stations during the same six-hour period
if they have moved to a new grid square.

Note: This mirrors the standard val­
ues used for ARRL VHF Sweepstakes
and QSO Parti es and is automatically
logged with these scores by all popular
logging programs.

In the case of permitted cros s-band
contacts, base your contact points on the
band on which you are transmitting (so
an ATV contact on a repeater with a
1270-MHz input and a 421-MHz output
would count for three points).

Next, list the number of grids worked
on each band during that period and add
them up. If you work 10 grids on 144
MHz and 5 grids on 432 MHz during one
period, you' ll have a total of 15 grids for
that period . Multipl y the number of con­
tact points time s the number of grids
worked in each period to arrive at your
total score for that period.

After the contest, add togethe r the total
number of contact points from each six­
hour period, and add up the total number
of grids worked in each period. Now mul­
tiply the grand total of contact points by
the grand total of grids to arrive at your
overall final score . Each log submitted
must include separate logs and sum­
maries for each six-hour period as well
as an overall score summary sheet.June 4-6, 1999

Atlantic Divn
Convention

Ra:hester
HAMFEST

TO!
1·BOO·"o~·'f036

with your computer & modem, and
enter ELEdfRONIC at the sign-up
password prompt! You can find

CQ VHF Magazine .
in the Radio & Electronics Forum

(GOHOB RADIO).
http://www.delphi.com/electronic

Scoring
Each six-hour period is scored sepa­

rately. Within each period, score each
contact as follows :

1 point for each contact below 200 MHz
2 points for each contact between 200 and

500 MHz
3 points for each contact between 500 and

1300 MHz
4 point s for each contact above 1300

MHz

Each log entry will include the UTC
date, UTC time, band, mode , callsign,
and grid square. (Note: Even though the
activity period is based on local time, the
logging will be UTe.) You must start a
new logfor every six-hour period, begin­
ning at 6 p.m . Friday.

CIRCLE 77 ON READER SERVI CE CARD
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One Reader's Opinion

A Ham Radio Growth Formula­
From Cuba

The number of licensed hams in the U.S. dropped last year for the
first time in over two decades. But not too far away, in Cuba, ham
radio is growing at a healthy pace. And C020J thinks he knows why.
Perhaps we can learn from their success.

000 _

The opinions expressed in this column are those of the author and do not necessarily refl ect
the views ofCQ VHF or its publ isher, CQ Communications, Inc.

Ifyou have an opinion on this issue or another matter ofimportance to the VHF ham com­
munity , we'd like to hear f rom you . Well -reasoned, well-written commentaries will be con­
sideredfor our Op-Ed page. If we publi sh your Op-Ed article, we' ll give you a complimenta­
ry one-year subscription (or extension ofyour current subscription) to CQ VHF. Submissions
not accepted fo r the Op-Ed page may also be considered for Letters to the Editor . CQ VHF
reserves the right to edit all submissions fo r length and style.

H
am radio is dying, according to
lots of articles in different maga­
zines, and even the lARD (Inter­

national Amateur Radio Union) and most
of the national federations are very con­
cerned. The subject was discussed at the
lARD Region II Meeting last October in
Venezuela, and it is a fact that in most of
the countries represented, the number of
licensed hams drops from year to year.

But in Cuba, we have almost doubled
the number of licensed hams in less than
10 years and we continue growing. For
example, durin g recent national exams
for ham licenses held in Habana City
(with a licen sed ham population of 600),
more than 50 newcomers took and passed
the exams !

In some provinces, the growth has been
so great that the government has run out
of two-letter suffixes for the individuals'
callsigns, and the Radio Administration
recently modified the ham radio rules to
allow three-letter suffix call sign s to be
assig ned to individual stations.

So why is ham radio growing in Cuba
when it' s shrinking in other parts? In my
opinion, there are three main reasons:
information (marketing the hobby), par­
ticipation (fighting for a place in the life
of the community), and collecti ve respon­
sibility (every ham has to feel that this is
also his task).

In recent years , we have worked hard
with young people, organizing activities
in the schools and we have a radio club

*Oscar Morales, Jr. , C02OJ, is a very
active and well-known Cuban VHFer.
This article was originally posted on the
Internet VHF refl ector.

in almost all the universities in the coun­
try. I agree that computers are capturing
most of the young people 's attention, but
we try to show them how they can put
together the radio and the computer in real
life. Most of our newcomers are young
people connected in some way with com­
puters. I remember that Bill Gates said
that now the name of the game was not
computation, it was communication!

Next, we have increased the partici ­
pation of hams in the life of the commu­
nity . We try not only to be useful during
the hurri cane emergencies, but also dur­
ing elections, sporting events, and any
other activity that allows people to get to
know us.

Appliance Operators
Need Not Apply

Some might say that, in Cuba, we don't
hav e as many cellular telephones and
other communication facilities as in other
countries and that' s why so many people
here want to be ham radio operators. And
that may be true. But it is also true that all
those ne wcom ers cannot go to
RadioShack and buy a radio-they have
to build their own rig or mod ify some
comm ercial equipment if they really want
to be on the bands, and that is supposed
to be a very discouraging fact. Not here.

I know that cellular phones, the
Internet, and man y other commercial
communication systems may have cost
ham radio all those people who, in the
past, entered to the hobby just to use a
handheld as a personal telephone with
their wives. But... you kno w, in the end,
maybe that' s hot so bad.

But beyond them , in the schools, on the
farm s, and in the cities, there are a lot of
peopl e who would love to behams, if only
we can get to know them and touch their
hearts. Nothing, not cellular phones, not
the Internet, will ever be better than chat­
ting with somebody in China, makin g a
meteor scatter contact, or being the cen­
ter of a pile up. You may be sure that there
are many other "crazy persons" out there;
we only have to find them.

Whose Problem Is It?
All this could be seen as only the prob­

lem of each country 's national ham fed­
eration, and, to a certain extent, that is cor­
rect. But it ' s also our problem. We are the
ones who will suffer if ham radio goes
away. But we are also the key to solving
the problem. We are more than a million
ham s all over the world, and if each one
of us finds and wins a newcomer for the
hobb y at least once every five years, that
number may grow very large indeed! •

les, Jr., C020J* (infocom.etecsa.cu)
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Update

New CQ VHF Web 5ite,
E-Mail Addresses

Come visit us at our new home on t he World Wide Web, sign our
Guestbook, order online, and make a note of our new, easier-to­
remember e-mail add resses...@cq-vhf.com .

By Rich Moseson, W2VU*
(w2vu@cq-vhf.com)

Please use the following e-mail addresses to contact us and members of our staff:

'Table 1. Who's Who @cq"vhf.comWell, folks, we 've fina lly done
it...made that giant virtual leap
deeper into cyberspace with our

own domain name and a brand new Web
site maintained by someone who actual­
ly knows what he 's doing! Once every ­
thing is operational (we're hoping it will
be by the time you read this), you' ll not
only be able to check out the latest issue
of CQ VHF before it hits the newsstands ,
or check in on the latest VHF news, but
you' ll also be able to place orders, enter
new subscriptions or renewals, directly
online through a secure server to protect
your privacy. Our new domain name is
cq-vhf.com, and our new Web address
(URL) is <http://www.cq-vhf.com>.

A Pace-Lift;
The first thing our new Webmaster,

Doug Bailey (AB0IE at this writing, but
eagerly awaiting the arrival of a vanity
callsign), did was give our site a facelift,
with prettier graphics, nicer design, and
much faster page-loading. Then he added
a guestbook (please sign in and say hi)
and a search engine to let you find the
keyword of your choice on any file with­
in the site. We've also posted our 1998
annual index, so finding articles in back
issues should be easier than ever. We'll
be working on greatly expanded links,
both to our advertisers and our readers,
as well as VHF-related organizations all
over the world. If you have a VHF-relat­
ed link you 'd like to see on our site-and

Departments:
General inquiries
Letters to the editor
Q&A
Reader Feedback
Op-Ed
Product Update
VHF Hamlink
Subscription questions
Back issue requests
Change of address

Staff & Columnists
Dick Ross, K2MGA, Publisher
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Gordon West, WB6NOA, Sr. Contrib. Ed.
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Table 1. New e-mail addresse s ofCQ VHF departments , staff members , and columnists .
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you' d like to put a link to us on your site­
please drop Doug a line at <webmaster@
cq-vhf.com>.

Table 2. CQ Communications
Magazine Web Sit es

Table 2. New Internet doma in names f or all CQ Communications, Inc. magazines . To access
our Web sites , type <httpzll> (without the brackets),followed by the address below (startin g
with www) . Not all ofthese sites are online yet , but we 'r e working on them . Those with a ,,*"

are online at press time in mid-January).

onl ine). See Table 2 for the Web sites of
our sister magazines.

*CQ Amateur Radio
CQ Contest

*CQ VHF
Communications Quarterly
Electronic Servicing and Technology

*Popular Communications

New E-M ail Addresses
One of the coo l things about having

your own domain name is that you can
make up your own e-mail addresses­
and in our case, it means that everyone
connec ted with the magazine can have
similar, easy -to -remember e-mail ad­
dresses. So, if you wantto send me a note,
for example, you can just address it to
<w2v u@cq-vhf.com>, or even to <ed i­
tor@cq-vhf.com>, and it' ll get to me. See
Table 1 for a complete list of who 's who
(so far) @cq-vhf.com.

Online Ordering
We've had ongo ing requests for online

ordering, but haven 't been able to pro­
vide you with a secure environment for
doing so...until now . Our new Web site
includes a secure server for online order­
ing, and Doug will soon be building us

an "online store," where you ' ll be able to
shop with confidence for all sort s of CQ
products, including books, videos, cal­
endars, and, of course, our magazines.
And speaking of magazines in the plur­
al, we've set up dom ains for each ofCQ' s
six magazines, and you' ll be seeing their
Web sites online soon as well (CQ and
Popular Comm unications are alrea dy

www .cq-amateur-radio.com
www .cq-contest.co m
www.cq-vhf.com
www .comm-quarterly.c om
www.e lectronic-servicing.com ­
www.popcomm.com

Come and Visit
So get out your "boogie board" and surf

on over to our new Web site, <http://
www .cq-vhf.co m>, look around, sign the
guest book, and give us your ideas on how
to make it even better. •

<,

Six Club Announces 1999 Contests
If you like 6 meters and you're looking for action on the band, you
might want to check out these three new contests from the Six Club.

The Six Club, an organization focus­
ing on promoting 6-meter activity,
is sponsoring three contes ts this

year : two short-durat ion "sprint" events
and one full-weekend activity. Addition­
al contest information is available online
at the Six Club's Web site, <http ://6mt.
com/contest.htm>, or by mail from: Six
Club, P.O . Box 307, Hatfield, AR 71945.
These are also the addresses for submit­
ting logs. Here are the details:

1st sprint, April 24-25
The 1st sprint will be held on the fourth

Saturday of April, for five hours, from
2300 UTC on Saturday until 0400 UTC
on Sunday.

Each QSO with your own country is
wort h one point, and two point s are scored

Ham Radio Above 50 MHz

for every contact made outside of your
country . Hawaii and Alaska are consid­
ered separate countr ies. Multip ly tota l
QSO points by the total number of grids
worked. All entries must be received by
May 22, 1999, either by e-m ail or "snail
mail," to the addresses above.

Awards will be given out to 1st, 2nd,
3rd, and 4th place winners in each coun­
try . Six Club members and nonm embers
are equa lly eligible for awards.

Full Weekend, May 21-24
This is the Six Club's major 6-meter

contest, held on the four th weekend in
May. The contest begins at 2300 UTC
Friday night and ends at 0300 UTC
Monday. Scoring rules are the same as for
the April sprint. All entries must be

received by June 21, 1999, either by e­
mail or snail mail to the addresses above .

Awards will be given out to the top three
winners in each country and each ARR L
section. Six Club members and non­
memb ers are equally eligible for awards .

2nd Sprint, July 17-18
The secon d Six Club spr int wi11 be held

on the third Saturday in July , for five
hours, beginning at 2300 UTC Saturday
and ending at 0400 UTC Sunday. Scori ng
rules are the same as for the April sprint.
All entries must be received by August
21, 1999, either by e-mail or snail mail to
the addresses above.

Awards will be given out to the top four
winners in each country. Six Club mem­
bers and nonmembers are equally eligi­
ble for awards. •
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We'd like to know more about you...about who you are and where you live, about the kind(s)
of work you do, and about your ham radio interests and activities. Why? To help us serve
you better. . .

Each month, we'll ask a f ew different questions, and ask you to indicate your answers by
circling certain numbers on the Reader Service Card and returning it to us (we've already
paid the postage). .

And, as a bit ofan incentive, we' ll pick one respondent every month and give th~t person
a complim entary one-year subscription (or subscription extension) to CQ VHF. This month ,
we'd like to ask about your education, your job, and your baSICVHF interests:

l...~

What You've Told Us...

/'

Responses to our December survey
about non-radio hobbies show that, as
a group, you're active and involved in
a variety of activities, many of which
could and do make use of ham radio.
In fact, 81% of you say that you're
involved in one or more hobbies in
which ham radio could playa role.

Tops among the hobbies we listed
were camping (45%) and hiking
(4 1%) . Next was "other" at 39%­
please tell us about some of those
"other" hobbies in which ham radio
can playa role. Others with participa­
tion above 25% included bicycling
(36 %), boating and computer experi­
mentation (28% each), and hunting
(26%). The 10-25% range was occu­
pied by (alphabetically) amateur
astronomy, amateur radio astronomy ,
flying, motorcycling, radio/control
modeling, and RVing.

Nearly three-quarters of you (74%)
use or have used ham radio in connec­
tion with one or more of these hobbies
and another 14% might in the future.
And 16% of you said you became a
ham because of amateur radio ' s use­
fulness to a different hobby, while
another 30% of you know someone
else who did.

Link that 44% figure with a whop­
ping 78% of you who feel ham radio
could be better-promoted to these other
hobbies , and we have a golden oppor­
tunity for highly effective recruiting.
Specific ideas are invited.

This month' s winner of a free one­
year subscription is John Frasso of
Havana, FL. As always, thank you for
your responses.

1
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Service #
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Reader Survey-March, 1999

A. Tell us about yourself:
1. Please ind icate the nature of you r employment:
If you have or are a (choose one only, please)...

Full-time job
Part-time job
Full-time parent/homem aker
Full-time student
Part-time student
Disabled, not working
Unemployed
Retired

B. Tell us about your ham radio interests/activities:
1. Ha ve you upgraded your ham license in the past two years?
If you r answer is...

Yes
No
Licensed less than 2 years
Extra class more than 2 years
Not currently licensed

2. Please indicate VHF modes you operate:
If you have ever operated...

Amateur TV (ATV)
Contests (VHF)
FM simplex
Fox-hunting (hidden transmit ter hunts)
Packet (including APRS)
Repeaters
Satellites
SSB/CW (weak-signal)
Other
None of the above

3. Please indicate what groups you belong to :
Circl e all that apply...

AMSAT (Amateur Satellite Corporation)
ARES (Amateur Radio Emergency Service)
ARRL (American Radio Relay League)
CAP (Civil Air Patrol)
Local Radio Club
MARS (Military Affiliate Radio System)
NTS (National Traffic System)
Packet club
RACES (Radio Amateur Civil Emergenc y Service)
Skywam
Weak-Signal Club

Thank you for your responses. We 'll have more questions for you next month.
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Questions and Answers About Ham Radio Above 50 MHz

The f ollowing question was dir ect ed to author Blake
Kilburn, KI6US :

Q: I have a question concerning your "Build a 2-Meter Quagi "
article in Nov ember's CQ VI-IF. How far is it from the out side
end of the "H" sec tion of PVC-tubing to the "DR 1" director­
rod? I am having troubl e judging where to drill my first ho le,
based on the diagram on pg. 68 , Figure 1.

Also, I would like to know if I could use brass-rod in place
of the copper-coated stee l rod . I have done other projects with
the copper-coated steel rod s in the past and had rusting prob ­
lems. If you think the brass-rod will throw the project off, I
could paint the thing with non-conductive spray-paint. Other
than that , I ju st wanted to say thanks for the grea t project info.
Can 't wait to try the thing out. I have had some fun building a
"Stacked Co-Linear IJ2-Wave J-Po le," but wish to experiment
with this interesting looking beam. 73,

Steve Merrill, KB !DIG
Dover, New Hampshire

A: Blake has been in the hospital and hasn' t been able to
respond directly . I can' t give you an answer about any effects
that brass might have ifused instead ofthe copper-coated steel
rods, although my guess would be that , as long as they're the
same diameter , there shouldn' t be too great a difference.

As for the distancefro m the driven element to the first direc­
tor , you can' t figure it out from the diagram because it' s not
provided. Sorry about that, it slipped past us. You and another
reader were the fir st to catch it. He and I talked about it on the
phone and , extrapo lating from the table in the ARRL Antenna
Bookfor 147 MHz, we determined that the most likely distance
is 15 1/2 inches . The other "missing" number is the distance
from DR4 to the end ofthe PVC pipe . The overall length ofpvc
tube "H" is 72 inches (taken from the Table). The distance to
the endfro m DR4 is whatever 's left after you've measured and
drilled the holes for all the elements. Hope this is helpful. I did
mail your note to Blake , and hopefully he'll be able to respond
directly to you soon .

The fo llowing question was sent to "Antennas etc." colum ­
nist Kent Britain, WA5VIB :

Q: Ken t, I have a question about the dr iven element in your
designs that have been given so far. I have all the past issues

and have not foun d an answer anywhere . On the J driven ele­
ment, you give the length of the long side but not the short side.
I have looked at the tab les and have not seen anything abo ut
this. Could you send the lengths for the short side to me so that
I can build some of these? Thanks for any help.

Raymond Hartley , KE4TSY
Winston-Salem, North Carolina

WA5VIB replies:

A : There is no long side or short side. If I show the driven
element as 12 inches long, tip to tip, then your finished Yag i
will have the center of the driven element in the center of the
boom. Allowing for the wood, you have 5 3/4 inches of driven
element sticking out of eac h side .

W2VU adds: Kent,I think Raymond is asking about the length
oftheI -stub.Ifso ,Raymond,the basic formula is that the"long"
side of a l-pole is 1/2 wavelength long, and the stub, or short
side, is 1/4-wavelength . If you look at the diagrams in all of
Kent' s "Cheap Yagi" articles so far, you' ll see either an over­
all dimension for the driven element (in which case, you sub­
tract the width of the boom , then divide by two and add back
the boom width ), or a breakout of element-length/boom­
width /element-length (in which case you take one element
length plus the boomwidth) .

To keep you from having to go digging back to each issue
since last August, see the Table for a rundown of the l-stub
lengths, by resona nt f requency.

Do YOU have a question about any aspect of "H(iID Radio
Above 50 MHz"? We' ll do our best to give you a clear, con­
cise answer-or if it's not a question that has just one easy
answer, we'll invite readers to offer their solutions. Send your
questions to: "Q & A," CQ VHF magazine, 25 Newbridge
Rd., Hicksville, NY 11801; via e-mai l to<q&a@cq-vhf.com>
or via our Web page at <http://www.cq-v hf.com>. Be sure to
specify tha t it ' s a questi on for "Q & A." ;

Table.

Frequency (MHz) 144 222 421 432/435 446 902/903 1296
Element Length 19" 12" 6.25" 6.25" 5.75" 2.6" 1.75"
Boom Width .75" .75" .5" .5" .5" .5" .5"
Total stub Lengt h 19.75" 12.75" 6.75 " 6.75" 6.25" 3. 1" 2.25"

Ham Radio Above 50 MHz March 1999 • CQ VHF . 27



Lasers to the Limit Part 1
Wheat's What in "Laeerland'

If you thought "DC-t o-light" was only an expression, think again . The
author and some fellow hams are cha llenging the frontiers of laeer
communication, moving beyond the "common" red wavelengths t o
green and even blue, using Argon ion lasers.

By Eric Stroud. KB2rCQ*
Uoe@mou5ehole.com )

(see Photo A). I' ve purchased a number
of surplus lasers to do serious free.spa~~ ,

work with the group; and we've concen­
trated on frequencies above 550 THz. As
a group, we've amassed anurnber of laser ..
units, including a dye l aser, argon lasers, ','
a CO2 laser, and colored HeNe lasers.
Many of these were purchased over the
Intern et, while a few good finds were
made at local hamfests. We've also
home-bre wed some units and we' ll

Photo A. The author in his basement laser lab. Note his special laser goggles and the warning
lights in thef oreground .Safety must alway s be your prim e considerat ion in working with lasers.
Depending on where you live , there may also be legal requirements for p ermits , etc.

(Photos courtesy of the author)

Visible Laser Activity
'" There's certainly activity in the 441- to ,
474-THz region , largely due to the avail­
ability of laser pointers, HeNe (helium­
neon) tubes, and laser diodes, all of which
operate in the visible red region (632 to
680 nanometers, or nm; see Table for a
comparison offrequencies, wavelengths,
and colors in the light spectrum), Quite a
bit of amateur radio experimentation has
been conducted in this re gion, and

. " .:htitnerou's 'artiCles"'have ;been ' written '
about construction, modulation, and
receiver design using visible red lasers. quencies, into the range of green and blue

' . : " A . ,;T hilt 's M'hy I decided.to.move .away.from .; light, above .550 THz.
visible red and toward even higher fre- " Recently, some friends and I formed a

small group to push the frequency enve­
lope for free space communications (free

, space refers toa signal in the atmosphere,
as opposed to a fiber optic cable or some­
thing similar). The group is based in
northern New Jersey and currently con­
sists of five arnateurs/la serists, A lot of
design work is done at my own laser lab

L·' a'se~ communication i'~ a fron tier
more hams should explore, partly
because of the wide variety of sur-

. pluslaser equipmentthat can be found for
nearly every budget. And amateur radio
operators are given a lot of freedom to
safely experiment with lasers, as there are
currently no frequency limitations. Part 1
of this article will take a look at what 's
available in laser communication today,
and, in Part 2, we ' ll focus on Argon Ion
lasers for activity above 550 THz (that's
Terahertz;.1 THz = 1,000,000 MHz!). '

~ . - : f *EricStroiid ,.KE2TCQ;'·'ha; bee~~~-ham
fo r f our years and enjoys contesting and
weak-signal work on VHF , UHF ,
microwave, and laser f requencies. He
lives with his wife , Jean , in Oak Ridge,
New Jersey.
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Laser Basics

It wasn 't too long ago that lasers were the stuff of science fiction, portrayed prin­
cipally as light-beam weapons . Today, lasers have become part of our everyday
lives-from CD players to supermarket checkout scanners-and "weapons" of mod­
ern medicine. But as familiar as they may be to us in use, many of us really don 't
understand exactly what they are or how they work.

The word "laser" is actually an acronym for Light Amplification by Stimulated
Emission of Radiation. And the full name really helps explain what it does and how
it does it. Power applied to the lasing medium-which can be a gas, a liquid, a
semiconductor or a solid- inside something called an optical resonator stimulates
the atoms and moves them to a higher energy level . If you read WAl CUH's basic
explanation of quantum mechanics in our January issue ("Ozone Layer
Propagation-Pondering the Possibilities," page 32), you 'll remember that, when
atoms move to a higher energy level, they release energy. These atoms release
energy at light frequencies.

But what makes a laser different from a light bulb is that all of the light produced
by each element in the lasing medium is at exactly the same frequency (color) , and
that the beam of light is coherent; that is, all of the light waves are moving in uni­
son, rather than being of varying frequencies and phases. This coherent light beam
can be very powerful and may be used for anything from communications to surgery
to missile guidance.

Photo B. The business end of an argon laser. This is an Ameri can 60-X 150 milliwatt laser
head (transmitter), one of the more popular argon lasers availab le on the surplus market.

color. This is useful because you 're actu­
ally "transmitting" many different coher­
ent THz signals all at once!

Small-fra me argon ion lasers (20 mW
to 1 W) are usually air cooled and can run
off of 110 VAC, but they need around 5
amps of current. A popular model in this
category is the American 60X argon ion
laser head, or transmitt er (Photo B),
which is rated for 150 mW. Surplus units
will put out between 75 and 100 mW,
which will give you a visible beam at
night. Along with your laser, be sure to
get the proper power supply , as it' s very
difficult to construct one from scratch . A
very popular and 'Compatible power sup­
ply for the American 60X head is the
Omnichrome 150 (see Photo C) . The
combination of 110-VAC operation and
small size makes this package a great
portable setup for about $1,100.

Mid and large frame argon lasers,
ranging from 1 watt up to around 20
watts, need water cooling and, usually,

"As a group, we've amassed a
number of laser units, including
a dye laser, argon lasers, a CO2

laser, and colored HeNe lasers.
Many of these were purchased
over the Internet, while a fe w
goodfinds were made at local
hamfests."

range in power from 20 milliwatts to 20
watts , and are typically easy to find on
the surplus market. They produce a num­
ber of distinct emission lines between 334
nm (nanometers) and 1090 nm, depend­
ing on plasma current (plasma, in this
case, refers to a gas that's been ionized to
the point that it can conduct electricity.
Plasma current is the flow of electrons
within the plasma), with 488 and 514 .5
nm being the most prominent. These two
lines give the beam its bright green-blue

Argon Ion Lasers for
563 to 655 THz

Equipment for 550 THz
and Above

attempt to constru ct an excimer (see
below) laser this year. Fun stuff!

The group has already broken into the
petohertz region (l PHz = 1000 THz), in
the ultraviolet range, and we'replanning
on exploring this part of the spectrum
sometime in 1999.

If you'v e experimented with laser
pointers and red HeNe lasers, and you're
looking for more , you probably want
something that can produce frequencies
above 550 THz. How do you get there?

Five types of lasers offer the means of
producing wavelengths in the 550-THz
and above region: helium-cadmium
(HeCd), diode -pumped solid state
(DPSS), argon (Ar), excimer, and dye.
Without going too deeply into the design
and chemistry of these lasers, a brief
overview follows.

Argon ion lasers produce a bright blue­
green emission. These are probably what
you think of when a laser comes to mind
and are what I'd recommend for getting
started in 550-plus THz laser communi­
cation. The ir applications include light
shows, medical research and treatment s,
and manufacturing. Argon ion lasers can
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Table.

Laser Type Emission
Line (nm )

Frequency
(TUz)

Observed
Color

UV-C (Ultraviolet)
UV-C
UV-C
UV-B
UV-B
UV-A
UV-A

Violet (Threshold of Purple
Visibility)

Blue
Blue
Green
Green
Green
Green
Green
Yellow
Yellow
Yellow
Orange
Red
Red
Red
Red (Threshold of Red

Visibility)

476 630.25
488 614.75
510 588.24
514 583.66
528 568.18
532 563.9 1
543 552.49
568 528.17
570 526.32
594 505.05
610 49 1.80
627 478.47
633 473.93
647 463.68
694 432.28

Krypton (Kr)
Argon (Ar)
Copper (Cu) Vapor
Argon
Krypton
Frequency Doubled Nd:YAG
Helium Neon (HeNe)
Krypton
Copper (Cu) Vapor
Helium Neon (HeNe)
Helium Neon (HeNe)
Gold (Au) Vapor
Helium Neon (HeNe)
Krypton
Ruby (CrAI03)

Krypton Chloride (KrCl) Excimer 122 2459.02
Argon Fluoride (ArF) Excimer 193 1554.40
Krypton Fluoride (KrF) Excimer 248 1209.68
Xenon Chloride (XeCl) Excimer 308 974.03
Helium Cadmium (HeCd) 325 923.08
Nitrogen (N2) 337 890.21

. Xenon Fluoride (XeF) Excimer 351 854.70
---------Border of visible region---------

Helium Cadmium (HeCd) 441 680.27

840
1064
1150
1330
1504
2700
3390
9600
10600

Table. Comparative chart ofvarious types oflasers, their characteristic emission lines (wavelengths) in nanometers (nm),frequencies in tera­
hertz (THz), and observed color (in the visible region).

three-phase 220 VAC. For portability, if
running water is not available, an addi­
tional chiller unit will be needed, and this
adds to cost, space, and weight. These
lasers are considerably larger than the air­
cooled argons, and will require, at mini­
mum, 20 amps at single-phase 220 VAC.
These are typically Class IV lasers and
present considerable danger. (Lasers are
classified according to their power out­
put; from Class I, the weakest, to Class
IV, the most powerful. Part 2 of this arti-

cle will include a more detailed descrip­
tion of each class oflasers.) These beams
are visible in air and you should have a
CDRH (Center for Devices and Radio­
logical Health) variance for free-space
work (see "Resources") . .

A nice model to get is the Lexel 88 3­
watt argon ion laser. It uses 25 amps at
single phase 220 YAC (it can plug into a
household clothes dryer outlet) and is
water cooled, but does not take up a huge
amount of space. Surplus units will pro-

duce 1.5 to 2.0 watts. The power supply
and head together weigh about 140
pounds. Surplus Lexel 88s can be found
for around $2,500 (a Lexel 88 and its
power supply are visible in Photo C) .

Helium-Cadmium (HeCd)
Lasers

These ion lasers can produce two dis­
tinct emission lines: 325 nm (UV-B) and
442 nm (Violet). This will put you on 923
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Keep in Mind ...

Here are some things to keep in mind when shopping for lasers:
I) Any visible wavelength laser's beam will be visible to the human eye when there's enough scattering material in the air,

such as water droplets, dust, etc.
2) Visible wavelength Class IIlB laser beams (more on laser classifications in Part 2; Class III and IV are the most power­

ful) become "more" visible to the eye, to the point that the beam remains fairly visible when viewed 90 degrees from the nor­
mal. Again, the more scattering material, the more pronounced the beam is.

3) Visible Class IV wavelength lasers are definitely visible from any viewing angle, which is why they're used for indoor
and outdoor light shows .

4) Gas lasers possess much better beam characteristics than do diode lasers. The more tightly focused the beam, the farther
it will travel in coherent form. This characteristic is called divergence and is measured in milliradians, or mRad. One millira­
dian (l mRad) is equal to 0.0572958 degrees. For DX work, you want to look for a laser with a divergence as close as possi­
ble to I mRad, so that your beam reaches the receiver with minimal "spreading" (in RF terms, think ofa Yagi with a narrow
beamwidth--ed.). You can test your laser's divergence by observing the beam's diameter at a target within one foot, andthen
at a target at around 25 feet, and then at 50 feet. The beam diameter should be a little larger at 25 and 50 feet.

5) The wattage rating for a laser should not be compared to a wattage rating of a household light bulb , because they're cal­
culated in completely different ways. Also remember that a laser concentrate s its output into a very small area, while a light
bulb is intended to illuminate as large an area as possible. \

6) Class IV lasers burn! They bum the skin, and can cut paper , wood, plastic, and even metal. These lasers require the high­
est levels of safety. Never use your hands or body to block a Class IV laser beam.

THz and 678 THz, respectively. HeCd
lasers in the surplus market are rare and
generally have power outputs below 30
mW. Like the argon lasers, they use their
own special power supplies, so be sure to
purchase the curren t power supply for
your laser head. Their moderate size
makes them suitable for portable opera­
tion. They' re considerably higher in price
than a helium neon laser system, and you
can expect to pay about $700 or more for
a surplus 5-milliwatt HeCd system. Good

surplus HeCd systems to look for are the
Omnichrome 456 or Omnichrome 439-5,
with power supplies.

Diode-Pumped Solid
State (DPSS) Lasers

These ultra compact solid state lasers
represent the most current technology
and operate at 564 THz. Within them, a
high power 1064-nm infrared laser beam
is frequency-doubled to 532 nm by a

"Class IV lasers burn! They
burn the skin, and can cut
paper, wood, plastic, and even
metal. These lasers require the
highest levels ofsafety. Never
use your hands or body to block
a Class IV laser beam."

Photo C. Two lasers and their associated pow er supplies . At the front left"is the American 60X
laser seen close up in Photo B.lts power supply is in thefront center. At thefar right is the 220­
volt power supply for the Lexel Model 88 3-watt argon i~n laser , seen at the rear of the table.

Ham Radio Above 50 MHz

potassium-titanyl-phosphate (KTP) crys­
tal. The result is a very bright green emis­
sion, close to the wavelength to which the
human eye is most sensitive (the eye is
essentially a high-gain antenna for light.
Just as a radio antenna has a resonant fre­
quency at which it works best, the eye has
the grea test "gain" at about 532 nm).
These units represe nt the most compact
and portable laser systems for use above
550 THz, and the technology is already
in use in laser pointer pens. But they are
costly. DPSS pens are in the areaof$300,
and 10- to 20-mW units cost around
$1,000 . Because it' s a semiconductor
laser, the beam is not as tightly collimat­
ed (focused) as a gas laser, and this
becomes very noticeable within the first
two miles of free space.

There are kits sold for constructing
your own DPSS, but they require great
skill. High-power IR laser diodes are
extremely static sensitive, and extreme
precision isneeded for aligning the diode,
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Photo D.A different sort oflaser. This is a Spectraphysics 370 dye laser head . Unlike gas lasers,
which produce beams at one or more specific fr equencies, this one uses a different laser beam
or other powerful light source to excite special laser dye, which produces a beam of colored

light. This unit can be tuned to produce an emission f or many different f requencies.

KTP crystal, couplers, and other crystals
to get a quality beam.And you won't even
save a whole lot of money, as kits are still
in the $1,000 price range.

and UV wavelengths. Some dye lasers
are tunable, such as the Spectraphysics
370 (Photo D). This unit will allow you
to tune the frequency of the light. Most

of the dyes are toxic and costly, but one
gram of laser dye will last you for years.
You' ll also need a small circ ulating
pump (little cost).You can find some dye
laser heads with optics starting around
$300 . Surplus Spectraphysics 370s are
around $400. Laser dyes range from $50/
gram and up.

Next Up: On the Air
That about covers the marketplace for

affordable lasers. So start shopping (see
"Keep in Mind ..." for some tips on what
to look for), and we' ll get you on the air
in Part 2. When we return, we 'll talk
about the stations that our laser group in
New Jersey has put together, the places
from which we' ve operated, and the sur­
prisi ng distances we've been able to
cover. Will you be able to beat our dis­
tance records?

A closing word ofcaution: Lasers can
be very dangerous. We want you to have
fun and learn--but not cause injury or
other damage. Unless you' re working
with someone who has laser experience,
do not use a ny of the equipment we've
described here until you read Part 2' s
discussions of laser safety. •

Excimer Lasers
Excimer lasers produce high intensity

ultraviolet beams in the frequency range
of 854 THz to 2.5 PHz. Excimer lasers
are very rare on the "affordable" surplus
market. When they do surface , partially
functional units will command $1,000.
And they require you to handle danger­
ous halogen gases, such as fluor ine or
chlorine. In my mind, it ' s not rea lly
worth the trouble of pursuing the laser,
gases , and parts, because the money is
better spent on the other lasers men­
tioned . (On the other hand, as noted ear­
lier, building an exci mer laser is our
group 's next project!)

Dye Lasers
A dye laser uses a powerful beam from

a nitrogen laser, an argon laser , or a pow­
erful flashlamp to excite a laser dye,
which then emits a powerful beam of col­
ored light. In this case, the laser dye is the
lasing medium. This is really an option
for those experimenters who already
have nitrogen or argon lasers, or are
familiar with strobe lamps. One can
experiment with dozens of different laser
dyes to produce many differen t visible
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Resou rces

For more information ...

One of the most comprehensive online sources for laser info is Sam 's laser FAQ
Page: <http://www.intermarket.net/- don/!asersam.html>.

The Center for Devices and Radiological Health (CDRH) is a branch of the U.S.
Food and Drug Administration. CDRH permits are required for certain outdoor laser
activi ty. More information can be found at their Web site, <http://www .
fda.gov/cdrh>. Or you may write to Center for Devices and Radiological Health,
Rockville , MD 20850.

Equipment
Unless you find some rare gems at hamfests, the Internet is the place to do your

shoppi ng for laser equip ment. See what these vendors have to offer or request
their catalogs:

Anderson Lasers, 2883 W. Royalton Rd ., Broadview Heights, OH 44141 ;
Phone: (440) 237-6629; E-m ail : ande rr@ netcom.com; Web: <http://www.
andersonlasers .com/>.

Laser Resale, 54 Balcom Rd., Sudbury, MA 01776; Phone: (978) 443-8484;
Fax: (978) 443-7620; E~mail: LaseResale@aol.com; We b: <http://www.
laserresale.com>.

Laser Surplus Sales, 6110 E. Mockingbird Ln., Suite 102-774, Dallas, TX 752 14;
Phone/Fax: (214) 824-LASER (5273); E-mai l: info@l asersurplus.com; Web:
<http://www.lasersurplus:com>.

Laser Surplus, Inc., 759 Laurel Rd., Clinton, TN 37716-5454 ; Phone: (423) 457­
5082; E-mail: lasersur@ix.netcom.com; Web: <http://www.lasersur.com>.

Midwest Laser Products, P.O. Box 262, Frankfort , IL 60423 ; Phone : (815) 464­
0085; Fax: (815) 464-0767; E-mai l: mlp@midwest-Iaser.co m; Web: <http://www.
midwes t-laser.corn>.
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CQYHF Review

Handhelde You've Never Heard of...
Until Now

The brand names may be new to you, but the companies behind them
are well known in the ham market. And if you're interested in operating
beyond 2 meters and 440, this will be a good place to look.

By Gordon West, WB6NOA*
(WB6NOA@cq-vhf.com)

no new brand names have appeared
on the VHF/UHF handh eld market
in recent mont hs, but they 're not

really as new as you might think. Pryme
(pronounced PRIME, not PREMEE or
PRY ME !) is anew line of ham HTs from
ADI/premier, already an established
name in the VHF-FM marketplace (thei r
best-seller to date is the ADI AT-600
dual-band handheld). And Rexon is the
brand name of HTs marketed by Maha
Communications, best known for its line
of nickel metal hydride (NiMH) batterie s
and charger s and power amplifiers .
We're going to take a look at each com­
pany' s newest offerings, starting (alpha­
betically) with ADI, urn, Pryme.

Pryme PR-52 (6 Meters)
and PR-222 (222 MHz)
ADI's newest handhelds are definitely

not from the same mold as their present
line, such as the AT-600, either in design
or frequency coverage. The PR-52 cov­
ers the 6-meter band ,and the PR-222 cov­
ers the 1.25-meter (222-MHz) band­
and each handheld has 40 channels of
memory and 5 watts output on a nickel
cadmium (NiCd) battery.

The new style ADI Pryme HT (see
Photo A) reminds me of the popular
Alinco DJ-Fl series . It ' s short and stocky
with a perfectly flat bottom , allowing it
to stand up easily on a table top without
tipping ove r (Photo B) . The battery cov­
ers the entire back part of the handheld,

*Gordon West,WB6NOA , is Senior Con­
tributing Editor ofCQ VHF.
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so the belt clip actually goes on the back
of the battery itself.

Both the Pryme 6-meter and 222-MHz
HTs are heavyweights and have a nice
feel. They' re identical except for fre­
quen cy coverage, so everything here
applies to both units. When you tum the
equipment on, you can' t help noticing the
relat ively small LCD display with a very
white background and very black num­
bers (Photo C). Not green on yellow, not
light gray and dark gray, but jet black
numbers on an almost pure white LCD
background. But it' s a small LCD dis­
play, so it ' s time to drag out those mag­
nifiers when you need to try to figure out
what the outside border of icons is tellin g
you. The LCD back-light can be turned
on constantly for nighttime use, or in
momentary mode.

Amazing Audio
Audio output was am azing-loud

enough to easily hear a call when wear­
ing the equipment on your belt. On the
top of the unit is a dual-color LED that
glow s green with channel activity, and
turns red on transmit. There 's no squelch
knob, but rather an automatic squelch cir­
cuit with squelch override on the bottom
of the PTT (push-to-talk) membrane pad.
A single knob on the top controls volume
and turns the power on and off. The top
also has plugs for a speaker-microphone
and for trickle-charging the battery pack
while it' s still attached to the radio. ADI
supplies the small charger, too. The bat­
tery can also be fast-charged by contacts
on the rear, as well as a fast-charge recep­
tacle on the pack.

Photo A. The Pryme PR-222 handheld from
ADIIPremier is one of thefew 222-MHz HTs
on the market today , and its twin, the PR-52.
is likewise among a very small number of6-

meter HTs. (Photos by the author)

The antenna jack is a BNC connecto r,
so it's a snap to get the adapter to run this
equipment mobil e. But if you do run it
mobil e, don't get long-winded on high
power. The supplied batt ery pack puts
out 600 mill iamp-hours at 12 volts, and
the unit begins to get warm after a solid
minute of transmitting. Power output
should be adjusted from 5 watts down to
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Photo B. The PR-222 (and the PR-52)f eature
fla t bottoms so you can stand them on a table
withoutfear that they' IIfall over. The battery
pack takes up the entire back of the radio .

I or 2 watts for prolonged transmit times.
There 's an LCD bar that will show you
your power level.

Frequency Coverage
The Pryme PR-52 covers the 6-meter

band, on FM only, with transmit capa­
bilities from 50 to 54 MHz (avoid the SSB
and AM areas below 50.500 MHz). On
receive, the little PR-52 goes all the way
down to 40 MHz, letting you listen to
low-band state police and highway
patrol, low-band fire, baby monitors and
the like at 46 MHz and 49 MHz, and even
the Red Cross channel at 42 MHz.

The PR-222 transmits from 222 to 225
MHz, with reception capa bilities from
216 to 228 MHz. With modification, you
could even use this equipment to work
our data band allocat ions from 219to 220
MHz (operations in this band segment
must be coordinated through the ARRL
to pre vent interference to other services).
Remember, 220 to 222 MHz is now off
limits to hams-we lost these 2 MHz to
the land-mobile industry because there
wasn't enough documented use of the
lower portion of our "220" band.

Study That Manual
Both units come with a 20-page in­

struction manual, along with a one-page,
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ADI-written, "get-on-the-air-quickly"
instruction sheet. Both the sheet and the
manual are detailed enough to get you on
the air.in the VFO mode, but you 'll need
to do some rereading when it' s time to
program in repeaters with CTCSS and
then store them in any one of the 40 mem­
ory channels. While the programming is
straight-forward, the method is unique to
Pryme and is not the way you may have
learned from programm ing ICOM,
Kenwood, Yaesu, or Alinco equipment.

For instance, CTCSS comes on as soon
as you dial in any tone other than "000."
You need to access the Function button
(above the PTT membrane), get into the
select mode, and move around to under­
stand that there ' s both CTCSS encode
and decode.

To change the duplex shift of a re­
peater, you press the CHG key, and then
try to make out a microscopic plus or
minus sign showing in the top of the dis­
play. But for CTCSS encode, the only
time the "T" might appear is when you 're
actually transmitting, so you can' t tell
that you've got it properly programmed
just by looking at the display on receive!

When it's time to go to memory write,
you first enter the memory mode by press­
ing the MR key. Next select the memory
channel you would like to edit (using the
up and down keys), and then press
Function and MR. Now enter the chan­
nel data again, and then press Function
and MR (again) to save it to memory.

Both the 6-meter and 222-MHz Pryme
single-band handhelds program identi-

Photo C. The LCD display on the Pryme HTs
is fri endly to the eye, with flat black numbers

. on a nearly pure white background.

cally, down to the last keystroke, other
than the specific frequency you are
punching in. Once you get the hang of
multipl e select key pushes-up to eight
times to cycle through the menu-pro­
gramming by the book will get you
through all 40 channels. It 's a little awk­
ward, but after a couple of hours, you 'll
end up with 40 channels of simplex,
repeater duplex, full repeater decode,
paging, scanning, DTMF paging, bat­
tery save, and even the capabilities of
hiding your frequencies by changing
over the channel display to only a chan­
nel numb er.

The memories could then be cloned to
another Pryme set using an optional
cloning cable; or, if you're into comput­
er lists of frequencies, there' s even a PC
programming mode, with the purchase of
the optional PC software/cable kit.

On the Air
Once the equipment is up and running

with your stored 40 channels, you'll
enjoy crystal-clear contacts with a hand­
held that won't fall over when you put it
back down on the table, and that feels
hefty enough to give old-timers that "real
radio" feel. I would strongly recommend
taller aftermarket rubber duck antennas
and, when operating mobile, running the
equipment on medium power in case you
get long-winded and don 't have your
hand on the handheld to see how warm
it 's getting. That' s one precaution with
any external speaker/microphone. Since
the radio is now sitting on the front seat,
you don't get a chance to ensure that it's
not getting overheated on high power.

I made plenty of contacts on several
Southern Californ ia 222-MHz linked
systems and everyone liked the sound of
the PR-222's audio. On 6 meters, the lit­
tle rubber duck won't cut it for much
repeater operation unless you are within
a coupl e of miles of the machine . An
external antenna does the trick nicely.
Also, real tall aftermarket 6-meter anten­
nas will help, too. Pricing is in the mid­
$200s for each handheld.

Maha'e Rexon HTs

Chances are you ' ll recognize the name
Maha from the small white and green
boxes at ham stores and conventions that
hold their NiMH battery packs. While
there is still a big debate in the ham com­
munity about NiCd versus NiMH, if you
follow the entire battery scene in land-
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A few years ago, one of the biggest complaints about full-featured, dual-band
handhelds was their comple xity.The word "intuitive" creeps into the picture, mean­
ing that programming a memory channel should be a natural progression of what
is on the screen and what goes into that memory channel. But not so with the
REXON 501---e ven after several read-throughs of the book, it takes some addi­
tional keystrokes to program an entire repeater "package," in layers, into a mem­
ory channel.

This full-featured REXON from Maha requires those granny glasses to see the
micro-little icons showing plus and minus and tone. And , if you 're not looking
carefull y, when you try to pump everything into one repeater channel with a sin­
gle keystroke, something goes away and you don't even know it until the repeater
just won' t. Very frustrating!

This points out the import ance of a dealerreally wanting to get behind this equip ­
ment, having chip sets already pre-programmed for repeaters in the area, and sav­
ing the newcomer from the frustration of trying to get everything into the memo­
ry for the first time correctly.

CAT-300 Controller Board $299.00 Wired and Tested

Ph oto D .Maha-the battery fo lks-is import­
ing Rexon han dheldsfor the ham market. Thi s
sing le-band RL-11 2 is f or 2 meters , and
there' s a matching versio n , the RL-412 ,for

70 centime ters .

I CAT-300 Repeater Controller I

Computer A utomation Technology, Inc.
4631 N.w. 31st Avenue, Suite 142
Fort Lauderdale, Florida 33309

Phone: (954) 978-6171 - Fax: (561) 488-2894
http://www.catauto.com

Features Inclu de:
Y Voice Synthesizer
Y (412) Word Vocabulary
Y Twelve Voice Messages
Y Two Voice Identifiers
Y CW Identifier
Y Full Feature Autopatch
Y User Speed Dials
Y Emergency Speed Dials
Y Reverse Autopatch
Y DTMF Key Pad Test
Y DTMF Repeater Access
Y DTMF Repeater Muting
Y (56) Control Functions
Y Remote Control Switches Y Female Voice & Sound Effects
Y Hardware Logic Inputs Y Programmable Courtesy Tones
Y DVR' Controller Ready Y Programmable Codes and Timers

Write or Call for brochure describing the CAT-300 Controller,
including schematic, voice word list, and control functions.

Attention Repeater Owners
Finally a repeater controller with a TI voice synthesizer andfull
f eature autopatch incredibly priced at $299.00.

does something unique with the squelch :
it gives you a small squelch knob that' s
recessed below the two big knobs so it
won' t get accidentally shifted, and, like
all other handhelds, it has a squelch over­
ride with a monitor button.

On the top is a small LED that glows
green with channel activity, and red on
transmit. Maha does include CTCSS
decode, which allows you to mute the

Dealers: List en Up!

mobil e handheld radios , it looks like
NiMH is indeed here to stay.

Now, Maha has entered the handheld
world as well, begging the question: Does
the world need another? Regardless,
Maha now offers four VHF and UHF
handheld transceiv ers: two for 2 meters,
one for 440, and one dual-bander. They
carry the "sub-name" of Rexon, and one
of the units reminds me of what I used to
see a year or so ago from Midland.

Rexon RL-112/412
The RL-1l2 is a 2-meter VHF hand­

held and the RL-412 is a matching UHF
version (see Photo D). Each has 20 mem­
ory channels that can take simplex,
repeater duplex, or "odd split" transmit
for each channel. There is also one pro­
grammable call channel.

I tested both and found the equipment
worked well as advertised. But on the
112/412 transce ivers, don 't plan to start
running them out of the box without por­
ing over the small-print, 58-page instruc­
tion manual. Actuall y, I think the instruc­
tion manual was purpo sely print ed
extremely small in order to train your
eyes to be able to see the extra- small indi­
cators that you can almost make out on
the LCD display. Important indicators
like +/- repeater shift, tone, and the flash­
ing memo ry icon are barely visible to
the middle- aged eye. If you' re over 50
(which I am), you will definitely need
cheaters (glasses) to read both the instruc­
tion book and the actual LCD display on
both the VHF and UHF models.

But the equipment does work beauti­
fully. The keypad lights up, as well as the
display, and the top two knobs control
volume and chan nel-changing. Rexon

Ham Radio Above 50 MHz
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The Rexon RL-115 was seen selling
for around $175, and this puts it right in
there with the least expensive, full- fea­
tured, mega-memory 2-meter handhelds.

Rexon Dual-Band RL-501
.This. is .a -tradi tional dual-band, full­

function handheld (Photo F) with twin
displays of both the 2-meter and 440
bands, simultaneous reception on both

" bands, and· simultaneous transm it on
one/receive on the other (enabling this
HT to work as a cross-band repeater).

Maha Communications is the exclu­
sive U.S. dis tributor for the Rexon
Technology Corporatio n handhelds and
brings the dual-band RL-501 into our
country with the optio nal RMY 100Z
memory chip already installed. This chip
provides 100 memory channels for VHF
and 100 additional memory channels for
UHF . This chip is factory installed and
may be transferred to another unit by dis-

. assembling the battery.receiver rails and
getting to the chip that slides in and out
of a little socket deep inside the bottom
of the transceiver.

,I could see an enterpris ing ham radio
dealer initiallysetting up a master unit
with 200 channel s of local memory, then
cloning a second unit 's empty chip with

Photo E. The Rexon RL-115 is a single-band
2-meter HT with what appears to be newer
technology.than theRL-112 (and the LCD '

display is definitely easier' t~' read).

speaker so only those signals that carry
the exact tone of your choice blast
through. But if the channel is occupied,
you' ll see the silent LED glowing green.

"There are three levels of transmitter
output, and I was able to get 5 watts out
when using a 9.6-volt battery pack," com-

This appears to be a newer-technolo- ments Julian Frost , N3JF, one of several
gy single-band handheld , because the hams who tried out the radio. "But at 5
LCD display is nice and bigand y_ou can _ watts ," he. no~es , ." the unit gets ,v~ry' hot
read all the little subcharacters relative- after just a few minutes of transmitting."
Iy well (Photo E). The l IS also has that Once I figured out how to get into the
new-technology handheld "feel": wide function mode, the l IS was a lot easier
and flat ,bigger;back-l it, ovalkeys.a big: ·.,than;the .112 t o run-without. reading the,. .
ger speaker, and a battery system that book. I liked the automatic repeater shift,
slips up and inside the bottom of the HT. but found a glitch in how to get the shift
I liked the "feel" of the 115 much better to turn on. I would first enter a frequen­
than the I ll. cy via the keypad, but then needed to turn

The lIS offers 72 memory channels the dial up or down one click in order to
which can hold independent TX/RX kick the shift into automatic. But since I
(transmit/receive) frequencies, oddball was going to load everything into mem­
shifts, two pairs of programm able sub- ory, no big deal.
band limits for scanning, selectable scan . The 115~qs all of.the bells ,apd whis­
skip, scan resume,' priority monitoring;' .: tlesyou.could ever-want:: IYfMF ' auto:' · ·~ ·
and instant recall of the call channel. dial memories, paging and code squelch,
CTCSS encode and decod e are included, priority monito ring, memory' skip scan­
but ittook a fewminutestofig ure outhow:'" ning;!!laslcing m~ri1¢ri~s, :simflle·I.J.1¢1ll0~ :-, ·

to dial up the exact tone frequency. To ry storage, and all of the advanced fea­
get to the sub-functions, you don't hold tures you' d expect from a modern
a function button.but rather push the !<.ey- : . :han9h~Idr i~~~~.~iI}g .~al1t<?mat,i <;: . b<l.tt~ry " , . ;
pad "D" button once, andthen th'e#2 " saver, automatic power off, sevenSvdigit - ,
"test" key to get to CTCSS tone select. code memories for storing ID codes- Photo F. Rexon' s RL-501 is a f ull-featured
I' m not sure why that' s considered "test," you name it. If you enjoy playing radio, dual-band handheldfor 2 meters and 70 cen­
but that' s how the sub-functions work on I'd recommend this one over the less- timeters,at a price belowwhatyou'dpay "the
this radio . expensive 112. big boys" for similar "bells and whistles."

Rexon RL-115

Audio output was relatively-loud: I 'mv
happy to see this because it means you
can wear this equipment on your belt and
still be able to hear any calls thatsh ould
come through. . '

Both the VHF RL-112 and the UHF
RL-412 provide everything as adver­
tised, and, as long as you spend some time
getting the 20 channels programmed into
memory, you' ll be all set for easy opera­
tion without the book. But 20 channels
isn' t much , so if you live in an area that
has a ton of repeaters, you may wish to
consider their step-up model, the RL-115
(see below). You get what you pay for
with theRL-112 and RL-412 from Maha.

When calling around to the local ham
stores, I found the RL-11 2 selling' for
around $135, and one store had them on
a special at around $99. But keep in mind
that this is the smaller; low-power, bat- ,
tery pack, so add about $20 if you want
to go with the 5-watt, 12-volt Maha bat­
tery system .

Turn It On
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these channels, and then repeating the
process until the dealer has a box full of
pre-programmed chips to insert in any
new or used Rexon RL-501. About 10
years ago, Standard Radio Products had
this same removable-chip memory fea­
ture, but found that everyone wanted the
most memory possible, and didn 't want
to go to the expense or trouble of taking
the unit apart, pulling out a 40-channel
memory chip and installing one with
three or four times the capability. So
Maha now includes it in the base price.

Maha also includes the CTCSS decode
board. It' s already installed, and it not
only does tone decode, but also offers all
of those trick paging features found in
most high-end HTs.

Everything But t he
Kitchen Sink

"W ith our 50 1, we include every­
thing," comment s William Chueh,
KF6PXU, son ofMaha Communications
President Charles Chueh, KF6PXW.
"We wanted everything in this unit to
play straight out of the box, so this is why
our Maha dual-band handheld offers all
of the normally optional accessories as
included features."

And the Maha, urn, Rexon dual-bander
has plenty of features, after you figure out
how to tum it on. The on/off button is a
little dimple on the top right comer of the
radio. If you don 't read the manual to fig­
ure out where to push, the unit won' t tum
on. The on/off button is located next to
the twin volume and squelch controls and
right beside the channel-changing knob.

"It would be nice if the knobs had a
rubber coating on them, rather than just
the plastic," commented reviewer Julian
Frost, N3JF. "It would be a small refine­
ment that would give the operation of the
rotating controls a smoother feeling."

Watch Those Typos !
The instruction manual is written fair­

ly well, but typos here and there and the
extra small print detract from all of the
great information that the manual con­
tains in infin ite detail. I really liked the
"advice" paragraphs after many of the
procedures and notes- it's sort of a
review of what was just said, and, in prin­
ciple, how to make this particular proce­
dure work for someone just getting start­
ed with ham radio.

The instruction manual talks about
switching the receiver from FM to AM.

I was hoping that this would then tune in
AM air frequencies, but I couldn' t get the
receiver to tune belo w 130.000 MHz.
Most of the good AM air traffic is below
130 MHz, so there may be some addi­
tional inside mod to enable lower fre­
quency reception. The highest the VHF
side goes is 174.990 MHz-plenty high.

On UHF, I was surprised to find recep­
tion from 400 MHz all the way through
469.990 MHz. The VCO was a little
shaky down at the bottom end, but I was
able to hear a very low signal from a 406­
MHz simulator test set.

Running with the
Big Boys?

When it comes to menu items and fea­
tures, the RL-50l is right up there with
the "big boys"-but no alphanumerics
and the actual size of the LCD display is
nowhere near what we now get from
those big boys.

It's tough for anyone to really compete
with all of the excellent handheld prod­
ucts from Kenwood, Yaesu, and ICOM.
But competition continues to play an
important role as ham manufacturers try
to outdo each other, and this little

REXON dual-bander from Maha is cer­
tainly worthy of consideration if you
can't afford a dual-bander with similar
features from the big three. Chances are
you' ll probably see this equipment sell in
the $260 range,but it 's a dandy little dual­
band HT for the money.

Finally, if you get a chance to see Maha
at a ham show, spend some time talking
with William Chueh, Charles ' son. He 's
just a teenager, but he communicates as
if he ' s been at the corporate level for the
past 40 years . This young man is going
to go big time in the radio industry. •

Resources
For more information about Pryme

radio products from ADI, contact ADI
Premier Communications, 480 Apollo
St., #E, Brea, CA 92821; Phone : (714)
257-0300; Fax: (714)257-0600; Orders
only: (800) 666-2654; Web: <http://
www.ad i-radio.com>.

Rexon handhelds are available in the
U.S . from Mah a Communications &
Electronics , 284 1-B Saturn St., Brea,
CA 9282 1; Phone: (800) 376-9992;
Fax : (714) 985-9221; Web: <http://
www.maha-comm.com>.
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Mi66ionlf11po56ible?­
Getting Young People Intere6ted

, ' InHamRadlo '" -

Is it really as difficult as so many of us think it is to get young people
interested inham-radrb'?' KC7eC[;sa·ys~ho;'·:: ah (l offe rs ' some concrete
suggestions for introducing new people to our hobby.

By Neil Dabb, KC7GCL*
(neild@cc.usu.edu)

Photo A. Getting young people, such as the author's daughter, Hollie, on the air is an excel­
lent way to spark their interest in ham radio , Hollie is not licensed, but her sister Julie is

KC7RPP. (Photos by Melanie Dabb)

Genen:;JllySpeaking
We're talking teenagers here (Photo

A);but that doesn ' t mean that younger

Teenagers are interested in TV, food,
clothes, and loud music. Schoo l is
the place were they congregate to

discuss the injustices imposed on them by
the older generation, the newest fads in .
music and clothing , and the most recent
episode of their favorite TV show.
Teachers will attest to the fact that if they
show a spark of interest in anything, it
was either a mistake, or the child is ill and
should be sent home immediately.

Sound familiar? Chances are your par­
ents said the same things about you when
you were at that stage of life, and you
turned out fine (anyone who is a ham
radio operator must be OK) . So how does
that creature who empties the fridge in 30
seconds flat and has a phone growing out
of its head become a ham?

First, you need to realize that not every­
one wants to become an amate ur radio
operator (much as we would like to think
otherwise). If the only reason you
become a ham is because a parent or sig­
nificant other pushes you into it, chances
are you won' t remain active and will ham, once that spark of interes t is struck.
eventually let your license lapse. On the Anyone can get a license because there
other hand, there are 'many young (and ' are really very .few handicaps that will
even not so young) people out there who prevent a person from becoming a ham.
would jump at the chance to become a So how do you get a teenager interest -

ed in something besides TV , pizza, and
*Neil Dabb , KC7GCL, lives irzLogan;", members 'oi'th'e opposite sex?
Utah, with his wife andfive children. He
is an industrial trainer and a f reelance
writer . Originally licensed while in high
school, Neil let his Novice license lapse,
then returned to ham radio in 1995.
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children won't be interested, and they
generally have a lot fewer dis trac tions
than the teenagers do . Most of the ideas
we' ll cover here will also be goo d for
younger children, and for girls as well as
boys. While the numb er of girls getting
into the hobby has grown over the past
few years , it is far from 50-50.

The keys to getting and keeping young
(and even not so young) people interes t­
ed- in just about anything-are to make
it fun, and to let them get their hands on
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Photo B. Camping and scouting are both good ways to get young people interested in ham
radio. The author's son , Kelly, seen here, is studying f or his ham license.

Photo C. Cedar Ridge Middle School in Utah, where Travis Roberts, KK70 V, was in charge
ofa club to introduce students to the hobby.

anxious to get young people interested in
our hobby , we should be out beating the
bushes for both Boy Scout and Girl Scout
group s that would like to participate in
this worldwide event.

The Boy Scouts ' radio merit badge has
been around for many years, and it 's one
of the harder merit badges to get. The Girl
Scouts are in the process of introdu cing
a badge for radio. JOTA is an excellent
opportunity for hams to help these scouts
get their badge s, as well as for getting
them hooked on ham radio.

Camping provides another good op­
portunity, not only to get young people
involved but also to try out your emer­
gency gear and see if you could get on the
air in a pinch. If a scout leader is also a
ham (or is it, if a ham is also a scout
leader"), he or she can generate a lot of
interest just by bringing along the radio
when the scouts are out on a hiking or
campin g trip (not to mention that it' s a
good safety net if someone needs help).
I learned how effective this can be in get­
ting people interested when I went on a
fath er and son campout and saw how
interested one-of the leaders was in what
I was doing with· the radio. In addition,
my son is now working on getting his
license (see Photo B).

There are many other activities, such
as bike races and hikes, which can pro­
vide common ground for both youth
group s and amateur radio operators. An
example here in Utah is a yearly activity
called "Peak to Peak" in which scouts go

radio and make friends around the world.
JOTA is held on the third weekend in
October, each year, starting at 12:01 a.m.
Saturday (local time) and ending at 11:59
p.m. Sunday.

Once scouts realize that they can par­
ticipate in an activi ty with other scouts
around the world, without leaving their
immediate area, they'll approach local
ham operators and clubs for assistance in
this area, right? Maybe, but there are no
guarantees. In any event, this should not
be the case! As amateur radio operators

Scouting and Camps
Scouting offers a great many opportu­

nities for getting young people involved
with ham radio. Probably the biggest , or
at least the best known, is the Jamboree
on the Air, or JOTA. The first Jamboree
on the Air was held back in 1958, and has
been an annual event since, giving Boy
Scouts, Girl Scouts, and their leaders the
opportunity to learn more about amateur

the equipment. My current assignment is
taking a hands-on science program
(Junior Engineering State , through Utah
State University) to elementary school s
throughout the intermountain states. The
students are excited because they're hav­
ing fun, and they get to do the experi­
ments them selves-they get to play with
the toys. (Unfortunately, we haven 't yet
been able to work ham radio into the pro­
gram , but I haven't given up.) One of the
new people in our office was shocked at
how excited my partner and I were when
a box of toys for our program came in.
I 've seen very few hams who weren' t
ju st as exc ited about getting and using a
new rig.

I got my novice license in high school
becau se my electronics teacher (Arol
Maughn, WA7FMW) had the "toys" for
us to play with. My license lapsed be­
cause, after I graduated, the toys to play
with were no longer available. But I came
back. If you get someone having fun and
get them playing with the toys, they 're
hooked for life.
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Photo D. The Bridger/and Amateur Radio Club (BARC) sponsored a booth at Logan, Utah's
"night out against crime." There are many opportunities such as this that allow ham clubs to

get some good publ icity and introduce ham radio to the public.

to the tops of the mountain peak s and try
to signal each other using mirrors. You
can imagine how much easier this is when
the hams are there to help . Aga in, find out
who is in charge ofyour local scout group
(or other youth group) and offer to help .

In add ition , there are some summer
camps that have amateur radio clubs as
part of their curri cula. A good example is
the Shohola Amateur Radio Club. Camp
Shohola is a traditional boys camp locat­
ed in the mountain s of Northeastern
Penn sylvania (see "Resources" for the
Camp Shohola Web page and other
examples) . There are also many radi o
clubs that hold special event expeditions
to famous places or hard-to-get grid
squares. If you' re in a publi c place, be
sure to brin g along someone who can
explain ham radio in plain English.
Contacting these special stations is also
a fun activity. A quick search of the
ARRL We b page , <http://www.arr I.
org> , under special events, will give you
a good start.

CB and Science Fairs
An edito rial by Rich Moseson in last

June's CQ VHF ("Battling Band Big­
otry") reminded me about some of the
things that got me interested in electron­
ics, and eventu ally in ham radio. My
father was a TV repairman for a while,
and, during that time, I learned that those
funny wires on the roof were antennas
and that the littl e transistor radio I saved
my allowance for had an antenn a as well .
I soon learned that if I placed the radio
ju st right, and listened after the sun went
down, I could hear music from a long
way away.

It was seve ral more years before I took
the electronics class I spoke of earlier,
but the spark of interest and experimen­
tation had to start somewhere. It ' s a lot
eas ier to get someone whos already
interested in radio to get their ham tick­
et than trying to start cold. So talk to your
friends who spend their tim e on 11
meters (CB) , and w ith those scanner and
shortwave enthusiasts-especially the
young ones. Let them get the ir hands on
some ham equipment (with your super­
vision, of course) and discover what
they 're missing.

Another area that can show case radio­
related subjects to young people is sci­
ence fair s. The subjects can be widely
varied, whet her it' s a radio telescope
(likethe project done by my daughter,
Juli e, KC7RPP) or a remote-c ontrol
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(read that as radio-control) car or plane.
The lure of 10 to 20 new channels to use
for R/C proje cts may be irresistible. Even
something as simple as find ing a better
antenna for a favorite music station can
be the spark that ignites a teen ager 's
interest in ham radio.

School Radio Clubs
Of course, there are also schoo l radio

clubs at many leve ls. Many have ham
shacks, nets, and a even Web sites (see
"Reso urces" for some examples). Some
are run by teachers who are hams, while
others are run by local hams as a means
of introducing students to radio and get­
ting them interested in the hobby.

Travis Rob ert s, KK70V, told me
about the Cedar Ridge Middle School
club (Photo C) with which he worked this
past year. He and the kids spent six weeks
talking about ham radio, includi ng HF,
packet, the Internet, and Morse code soft­
ware .The general premi se was to take the
time to get students interested .

Since school clubs are usuall y spon­
sored either by faculty members or the
local PTA, those are the people to con­
tact. Chances are that if there is a faculty
member who is a ham, he or she will
already have something set 'up (shame on
them if they don 't ). If there 's no one on
the faculty who's interested (talk partic­
ularly with the science teach ers), contact
your local PTA president and ask for the
name of the person on their board who

can help you get the club set up. With
their help, it shouldn 't be too hard to orga­
nize a club at your local elementary, mid­
dle, or high school.

NAS A is also involved in getting
youn g people involved in amateur radio,
through its SAREX program. SAREX
stands for Space Amateur Radio EXperi­
ment and is' a cooperative effort between
NASA,AMS AT , and the ARRL in which
ham radio opera tors work with students
to set up live question-and-answer ses­
sions with astronauts in orbit. More than
200 schools have participated in this pro­
gram to date (see the SAREX Web site
in "Resources" for more information and
application forms for your local school).
Unfortunately the number of SAREX ­
flights in the near future will be limited
due to construction of the Intern ational
Space Station, but , on the other hand ,
once the space station is compl ete,
there 'll be a permanent ham station in
space for amateurs to contact.

On-Air Activities
There are several ham activiti es that

lead naturally to getting youn g people
(and the not so young) interested in ama­
teur radio. Field Day is a prime example.
The ARRL gives bonus point s for setting
up in a public area and sharing the radio
art. It ' s been my observation that young
people are fascinated with the equipment.
Then, if they can make a contact or two,
they're hooked-and since young people
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Handheld

Resources

Here are just a few exampl es of Web sites that can give you ideas or informati on
for introducing young people to amateur radio. Searching the World Wide Web will
yield more than enough information to get you started.

CIA-HF TM
400kHz-54MHz

Complex
Impedance
Analyzer
Graphical
display of'

• Impedance
• Reactance
• Resistance
• Phase angle (Vector)
• SWR and Return Loss

Also shows:
• L&C/conjugate match
· 2:1 BW & Q factor

, • Cable distance to first
short or open

• Factory direct $359.95
add $7.50 S&H

AEA
Div. Tempo Research Corp.

1221 Liberty Way
Vista, CA 92083

Tel : 1-800-25 8-7805
FAX: 1-760-598-5634
www.aea-wireless .com

Please call, write or see
our web page

www.downeastmicrowave.com
for Catalog, detailed Product

descriptions and interfacing details.

Transverters & Down Converters,
Linear power amplifiers, Low Noise
Preamps , Loop Vagi and other antennas ,
Power dividers, coaxial components,
Hybrid Power modules, relays,GaAsFET,
PHEMT's & FET's, MMIC's, Mixers, chip
components, and other hard to find items
for small signal and low noise applications.

We can interface our
transverters with most radios

his own license. When we got back to my
home, I showed him some books and he
spent the rest of the afternoon reading. He
moved to Californi a recentl y, and is still
excited about getting his license so he and
my son can stay in contact with each other
(and now his father is interested as well).

Advertising, such as hats, shirts, and
license plates, can let people know we 're
hams and get them asking questions. As
long as we' re willing to answer them, the
spark of interest may be ignited, and they
may become hams. No, family and peer
pressure to get a license don 't alwa ys
work. But thatdoesn ' t mean we shouldn' t
keep trying.

Everyone keeps complaining that the
hobby of amateur radio is dying and that
we must get the young people involved
or the hobby will fade into oblivion.
However , the sunspot cycle is turning our
way and the fascination factor in radio is
still there making the time right for this
project. It ' s up to each of us to make the
most of it.

This is your mission, should you decide
to accept it, and the opportunity will be
gone before you know it. Good luck! •

<http://www.bambi.net/sara.html>

<http://www.hayden.edu/r-harn/>

<http://www.yale.edu/wl yu/index.html>

<http://www. watonka.com/hmepage.htm>

<http ://www.shohola.com/hamradio.html>

<http://www.startext.net/homes/jspencer/racc.htm>

<http://www.gsfc.na sa.gov/sarex>

<http://www.mtn.org/handiham/index.html>

<http://www.bsa.scouting.org/internati onal/jota.html>

<http://www.calgary.shaw.wave.cai.:..dpushie/marc/>

<http://www.mikeadams.c1ara.net/page3.htm>

SAREX

Handi-Hams

Jamb oree on the Air

Motorcycling Amateur
Radio Club

John Hanson School
Radio Club

Carl Hayden HS

Yale ARC

Camp Watonka ARC

Camp Shohola ARC

Radio Active Camping
and Contesting Club

Society of Amateur
Radio Astronomers

"Advertising, such as hats, shirts , and license plates, can let people
know we're hams and get them asking questions. As long as we're
willing to answer them, the spark of interest may be ignited, and
they may become hams."

are often attracted to any public event ,
chances are you 'll have many opportuni­
ties to show off the hobby.

In addition ,whenever we provide com­
munications for public events, such as
races, parades, and neighborhood watch­
es, we ' re giving the public a taste of what
ham radio is all about. Demonstrations
for local groups can also get others inter­
ested. Another activity that anyone can
participate in is hidden-tran smitter hunts,
or foxhunting (see K00V' s articl es,
elsewhere in this issue and in the April ,
1998, CQ VHF). Aga in, offer the activi­
ty to local scout and youth groups and see
what happens.

Keep On Keepin' On
The biggest thing is to keep doing what

we are already doing. My son 's best
friend was riding with me while I was tak­
ing a load of equipment up to a girls'
camp. I was in regular communication
with my daughter, who was in another
vehicle, and before long my son's friend
was asking questions. I answered them
and told him what he needed to do to get
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SATERN-
The Radio Club with a Difference

When disaster strikes, The Salvation Army is often among the first
responders, and ham radio-through SATERN, the Salvation Army
Team Emergency Radio Network-is an important part of the Army's
emergency response.

By Ann S. Shave r, WH2E*
(ashaver@hawaiiancondos.com)

Imagine yourse lf-and your trusty
HT- in the crowd of people greeting
the President of the United States when

he climbs out of Air Force One to inspect
flood damage. Imagine that because of
your radio skills, you are among a select
group of volunteers helpin g Midwes t­
erners rebuild their lives after tornadoes
have ripped through their community .
Picture yourself, chosen because of your
techni cal aptitude, flying to Japan to
drive a mini-field kitchen through the
narrow streets of Kobe to help feed peo­
ple following an earthquake .

These are some of the actual exper i­
ences SATERN volunteers John Stiles,
W00SP, Terry Thurn , KC0SVW, and
Bill Shillington, W9ZCL (Photo A) can
tell you about.

No, It's 'Not a Planet
SATERN, the Salvation Army Team

Emerge ncy Radio Network , was formal­
ly organized about 10 years ago by Sal­
vation Army Major Patrick McPherson,
WW9E, Art Evans, KA9KLZ, and a few
others who recognized the valuable con­
tribution amateur radio operators could
and did make in supporting The Salvation
Army's emergency disaster responses.

*AnnS. Shaver, WH2E ,wasf irst licensed
in 1990. She is active in many aspects of
amateur radio, including VE testing and
public-service events. She enjoys partic­
ipating in Spec ial Event Stations, either
as an operator or as part of the crowd.
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Photo A. Bill Shillington, W9ZCL, tells a
SATERN seminar about his fli ght to Kobe ,
Japan, to help The Salvation Army deliver a
canteen (mobile response unit) to an earth­
quake-stricken area. (Photo courtesy WW9E)

Over the past decade, SATERN members
have responded to a variety of natural and
manmade disasters throughout North
America and the Caribbean .With 20- and
40-meter HF nets, local VHF nets, pack­
et nets, plus extensi ve use of the Internet
and e-mail, SATERN now has an inter­
national presence as well.

According to SATERN officials, the
group combines all the best features of a
service-oriented radio club and realizes
all the potential of amateur radio. This
grandiose statement was more than
amply demonstrated at the fourth annual
SATERN Emergency Disaster Services
Seminar last October at Camp Wonder­
land, in Kenosha, Wisconsin. Then, it
was put into action in the various weath­
er disasters which quickly followed the
close of the seminar.

"These weekends are so great, " Rich
Jurgaitis, KA9GQF (Photo B), pointed
out. "They are an opportunity to see old
friends from all over, meet new people,
share our expe riences and sharpen our
operating skills." He neglected to men­
tion that the wooded setting is particular­
ly magnificent in autumn and that the
food at Camp Wonderland is always deli­
cious and plentiful. Last year, there were
about 190 registered participants from
Canada, New York, Oregon , California,
Hawaii, and points in between.

"It Was 50 Horrible..."
The seminar featured first-hand reports

of responses to actual disasters. Kevin
Philipps, Director of the Cook County
(Illinois) Sheriff 's Department Emer ­
gency Management Agency and Edmund
Donoghue, M.D., Chief Medical Exam­
iner for Cook County, shocked the audi­
ence with their accounts of the devastat­
ing, deadly heat wave that eventually
claimed more than 700 lives in Chicago
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850 Sligo Avenue, Suite 600
Silver Spring, Mary land 20910

301-589-6062 , M-F, 10-6 Eastern
Web Site : " WWW.AMSAT.ORG"

The Radio Amateur Satellite Corpo ration

Try something NEW with your HT!

There's LO TS OF FUN wa iting
for you RIGHT NOW on the

AMATEUR RADIO SA TELL/TES!

CIRCLE 75 ON READER SERVICE CARD

TIRED OF WORKING
THE LOCAL REPEATER?

Members rece ive the bi-mon thly,
32 page AMSAT Journal and substantial
discounts on computer tracking software .

For a limited time, new members
will receive the 115 page book
"Mode S - The Book" by K9EK.

FIND OUT HOW...
JOIN AMSAT® TODAY!

" TOO COMPLICATED" you say???
NOT SO! Some sate llites now in orbit

requ ire little more than your HT to work
or a shortwave receiver to hear.

SSC is proud to announce PC HF Fax 8.0 for
Windows 95 & 98. Now you can receive weather
Fax, FEC, RTIV, Morse Code, Navtex, Amtor and
Sitor while working with other software. The
package comes with our new Windows FSK
demodulator, software, manual and database. Just
plug it in, connect your receiver, and you are
copying the world! Call or write for our FREE
Products Catalog.

Visa and MasterCard Welcome

For more information call or wri te :

administrative assistant. "We'd go into a
room, give a person some cool water.
Everything would seem OK. Then we'd
go back minutes later and that person was
dead. It really was unbelievable."

Tornadoes were the subject of another
session. William Coleman, Disaster Ser­
vices Director of The Salvation Army 's
Northern Division, and ham Terry Thurn,
KC0SVW, discussed an actual response
to the numerous tornadoes that cut a path
of devastation in central Minnesota last
May.The farming community ofSt. Peter
was essentially wiped off the map and,
within hours, The Salvation Army and its
volunteers were on the scene to provide
food, shelter , and emotiona l support for
the victims. Following their vivid talk ,
Tom Meffe rd, Director of the DuPage
County (Illinois) Office of Emergency
Manageme nt, discussed the meteorolog­
ical phenomena producing these deadly
windstorms, as well as recent technolog­
ical advances in emergency weather pre­
paredness . Ironically, moments after he
mentioned radio and paging systems to
alert peop le of impending dangerous
weather conditions , dozens of beepers
sounded throughout the audience-the
National Weather Service had just issued
a bulletin for southeastern Wisconsin!

Over the weeke nd, works hops ad­
dressed various aspects of amateur radio

The Role of Ham Radio

welcDme to

CY L:DmmUnU:I1TUJnSWDAHS

Photo B. Rich Jurgaiti s, KA9GQF, speaks at
last fall's SATERN Emergency Disaster
Services Semi nar in Kenosha , Wisconsin .

(Photo courtesy of the author)

in the summer of 1995. SATERN mem­
bers not only provided typical communi­
cation services for responders , but also
actually went room to room, checking on
the welfare of vulnerable elderly people.

" It was so horrible," remembered Della
Garcia Bracey, SATERN's dedicated

Photo C. Mike Duce, N91WZ (left) , and Pat Duce, WZ9H (right), conduct an emergency com­
munications workshop at last fall' s SATERN Emergency Disaster Services Seminar. (Photo

courtesy of the author)
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SATERN and The Salvation Army

SATERN is a non-denomin ational organization of hams who are ready to assist
The Salvation Army in times of need. The official SATERN Statement of Purpose
explains that "The Salvation Army has by inclination and traditi on strived to pro­
vide service at the point of greatest need in time of disaster." The Salvation Army,
founded in 1865, is an international religi ous and charitable movement organized
and operated on a quasi-military pattern and is a branch of the Christian church. On
the other hand, SATERN members represent a variety of fai ths and creeds; they are
united in a desire to "mitigate the trauma and impede the potenti al of widespread
tragedy that is implicit in disaster," as the SATERN Statement continues.

SATERN units vary greatly from location to location . The Chicago group, for
example hold s regular nets on area VHF repeaters. Some Chicago SATER N mem­
bers are assigned to specific Canteens (Salvation Army mobile unit s that respond
to disaster sites) . In addition to responding to natural disasters , the Canteen may
also respond to fires, flooded streets, and the like to provide sustenance and sup­
port to firefighters and other emergency personnel. The SATERN unit in Minot,
North Dakota, works very closely with the county's RACES (Radio Amateur Civil
Emergency Service) organization. In Oklahoma City, on the other hand, there is no
RACES organization, but SATERN works smoothly and efficiently with ARES (the
ARRL's Amateur Radio Emergency Service).

Mos t SATERN groups are closely associ ated with a Salv ation Army Corps
(church). In Southern California, the Banning Corps asked a group of ham s to set
up an emergency amateur radio net work for Riverside and San Bern ardino
Counties. The group init ially concentrated on establishing a radio network among
four area Corps.

SATERN stalwart Quent Nel son , WA4BZY , is just one of the many who are
expanding traditional SATERN operations to include the Intern et. In the shaping
the respon se to Hurricane Mitch, Nelson , McPherson, and a few other key volun­
teers agreed that the HF nets would deal only with informational, tactical, and logis­
tical information. Health-and-welfare inqui ries, on the other hand , would be rout­
ed to the Internet and answered by e-mail or local phone calls.

If you have an amateur radio license and a desire to help people in need , you are
qualified to join SATERN. There are no requirements regard ing religious affilia­
tion, license class, or equipment. Although SATERN coordinators are, of course,
interested in the operating capabilities of new members, they are also interes ted in
knowing what other talents and abilities volunteers have to offer. As menti oned in
the accompanying article, SATERN members typically do a variety of things in
addition to assisti ng in communicatio ns.

as it relates to emergency operation s. Bill
Downi e, N9JRB, discussed maintenance,
operation, and certification of emerge ncy
generators. Bill Davidson, KA9SWW,
and Rich Jurgaitis , KA9GQF, demon­
strated ways to get emergency power and
tricks for constructing mobile antennas.
Bill Shillington gave such a success ful
introduction to amateur radio theory that
Mort Williams and Dick Anderson
passed their Novice written exams at the
VE testing session that followed! Mike
Duce , N9IWZ, SATERN VHF Net Man­
ager , and Pat Duce , WZ9H (Photo C),
conducted an emergency communica­
tions exercise based largely on their expe­
riences in actual emergency responses .

Other workshops dealt with subjects
somewhat tang ential to amateur radio
operators, but central to a typical
SATERN operation. Dee Shillington,
WB9WVY, a food-services profession­
al, discussed safe food -handling tech­
niques. Robert Myers, Jr., N3YDL, Dis­
aster Services Director for The Salvation
Army 's Western Pennsylvania Division,
explained the Incident Command System
and how it is useful in actual emergen­
cies. (The Incident Command System,
or ICS, is becoming a major cornerstone
of emergency response nationwide. To
learn more about it, see this month's "In
the Public Interest" column.--ed.)

Beyond t he Workshop
The learning-and the fello wship­

continued past the formal close of the
seminar. Before takin g Jerry Jennison,
N50KQ, to the airport for his flight back
to San Angelo, Tex as, Harry Gilling,
W9IB , made a detour to his shack to
demonstrate APRS (Automatic Positi on
Reporting System) and a means of access­
ing VHF repeaters throu gh the Internet.

Harry selected a repeater in Houston,
thinking Jerry would enjoy hearing some
Texas talk. Did he ever! The subject on
the repeater was the local club 's response
to the latest round of flooding to hit south­
ern Texas. This was of particular interest
to Jerry, who is a past president of Tex as
VOAD (Volunteer Organizations Assis t­
ing in Disaster s). No t surprising ly,
through the many facets of amateur radio
and SATERN , Jerry was being drawn
into emergency response on what should
have been a quiet Sunday afternoon!

As it happen ed, Jerry had addressed the
seminar just a few hours earlier regard­
ing the recent flooding in Del Rio, Texas.
He illustrated the different groups in-

volved in disaster respon se by literally
donning some of the different hats he had
worn: amateur radio club , VOAD , coun­
ty official, Skywarn weather spo tter,
even American Red Cross.

Communications
and More

This is not so unusu al for SATERN
members. In fact, to alleviate human mis­
ery, SATERN volunteers expect to do a
range of things that are not strictly relat­
ed to their stated role as communicators.
Typically, SATERN members work
closely with a canteen (a Salvation Army
mobile unit that can provide anything
from snacks to full meals at disaster sites).
The SATERN volunte ers help equip the

vehicle for communications-UHF/
VHF, cellular phone or business-band
radio, perhaps even CB or HF. Because
of their familiarity with emergency
power, SATERN volunteers often assist
the canteen crew with generator opera­
tions. In an actual response , SATERN
volunteers, trained in safe food -handlin g
procedures, may also help with preparing
sandwiches, distributing coffee and
donuts, or whatever else needs to be done
during slack communication periods.

Similarly, SATERN volunteers are
often assigned to "shadow" principal
officials responding to disasters. Some­
times the principal and the shadow com­
municator know each other from previ­
ous contacts, but even if they have never
met, The Salvation Army representa-

"
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all the SATERN volunteers for the full
range of talent they bring as volunteers.

Making a Positive
Difference

SATERN is clearly a way that amateur
radio operators can make a positive dif­
ference. What' s more , SATERN clearly
makes a positive difference in the lives
of its members. If you'd like to be part of
this exciting effort, check with your local

i
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We mixed up our ones and zeros in January ' s "Digital Data Link" column on
TCP/IP , and alert reader Bill Wageman, K5MAT, brought the error to our attention:

"The binary equivalent of 44.64.220.8 should be 00101100 0100000011011100
00001000 . The first decimal digit is the equivalent of 26, the second is 32 and the
third is 110. The 26 is not just a shift of the binary digits, but the second and third
are shifted right by one."

Now, Bill , do we get a O? Or a I? Or just an old-fashioned "F"?

Oops ...

Grand Forks Air Force Base was an asset.
As it turned out, their two personalities
complemented each other,and John often
manipulated situations to put the nor­
mally low-profile Major Dalberg and The
Salvation Army literall y out front.
Thanks to John's savvy aggressiveness,
the Major was in the official receiving
line to welcome President Clinton-and
John was right behind ! Throu ghout his
talk, Major Dalberg repeated how much
he had come to appreciate the support of

A BrutaI Test
In a particularl y dramati c response to

a major catastrophe-the Oklahoma City
bombing-SATERN memb ers faced a
brutal test of their preparedness. Exten­
sively drilled and trained by Frank
McCollom, N5FM, the SATER N coor­
dinator for the division, members were
ready and able to provide backup VHF
and UHF communications for a wide
range of rescue workers. Cellular systems
were so overloaded as to be totally use­
less for several critical days. The train­
ing paid off. as SATERN volunteers
exploited their kno wledge of alternative
means of communication and served as
efficient, effective shadows for Salva­
tion Army officers and other principal s
on the scene .

Indeed , Major David Dalberg, Nation­
al Disaster Services Coordinator for The
Salvation Army, emphasized the value of
a trained cadre of volunteers. He tells of
his experiences in North Dakota follow­
ing massive floods (of a magnitude said
to occur jus t twice in a millennium) when
he was less than delighted that amateur
John Stiles, W00SP, was assigned to be
his shadow. He quickly realized, howev­
er, that John's familiarity with some of
the other responders headquartered at the

tive usuall y has immediate confidence in
the volunteer. He or she kno ws that
SATERN members are both personally
committed to the goals of the Army and
have sharpened their technical and oper­
ating skills through drill s and simulations
and seminars. Although Pat Duce,
SATERN National Training Officer,
emphasizes that the SATERN shadow
does not make command decisions for the
disaster-services professional, the work­
ing relationship generally goes far
beyond simply relaying messages.

"Alumni of our previou s seminars
have provided great assistance to The
Salvation Army in a number of major dis­
asters over the last few years," explained
Major McPherson. "These learning
weekend s give us the opportunity to plan ,
review, [and] prepare...in a way that cer­
tainly positively impacts our mission and
commitment to those affected by disas­
ters. Additionally, the conference gives
us the opportunity to review the dynam­
ic of Salvation Army assistance in recent
catastroph es and to provid e information
that each of us can take back and use in
our home environm ents to enhance the
work that God has called us to do."
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SATERN's Hams in Action

The Salvation Army Team Emergency Radio Network provides communications and other services during disasters, emer­
gencies, and public service events. Here are a few photos of SATERN's hams in action, courtesy of Salvation Army Major
Patrick McPherson, WW9E:

Bill Feist, WB8BZH (background), runs the SATERN emergency net­
work coordinating Salvation Army response vehicles during flo ods in

Grand Forks, North Dakota.

SATERN National Training Officer Mike Duce, N9IWZ, operates the
SATERN Net Control Station during a Multiple Sclerosis walk in

Highland Park, Illinois.

Salvation Army Major Pat McPherson, WW9E , at the scene ofa
26-day fir e in East Chicago, Indiana. SATERN hams used 2­
meter voice and packet to provide communications support f or

Salvation Army operations and shelters.

Pat Duce, WZ9H, handles the Net Control position during the
General' s Congress in Merrillville , Indiana. SATERN volun­
teers prov ided crowd control and safety assistance for some

4,000 participants.

-.

amateur radio club or Salvat ion Army
Corps to see if there 's a SATERN group
in your community. There are over 25
already estab lished throughout the U.S.
and Canada.

If there isn ' t a funct ioning SATERN
group near you, contact Majo r Pat
McPherson, WW9E, at 5040 North
Pulaski Road, Chicago, Illinois 60630­
2788 or send an e-mail to <wwge@
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aol.com>. You 'll receive more informa­
tion on SATERN in general, any infor­
mation specifically relevant to your area,
and an application.

If you have HF equipment, listen for
the 20-meter net, Monday through
Friday, 1500 Z, 1 ~.265 MHz. As long as
the net is not actively involved in a dis­
aster response, feel free to ask Net
Director Harry Gilling or any of the daily

net-control or relay stations for further
information on becoming part of this out­
standing organi zation. (At this writing,
the net was just preparing to resume to
normal operations after a 19-day stint of
running as long as 12 hours at a time to
pass critical traffic dealing with the after­
math of Hurric ane Mitch.) Join the team
- see what a difference you and your
radio can make! •
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Training...in the FublicIrrtereet;
; - " r - ': . " . - , -

Making yourself available to help in an emergency i:s,p~ ,I~{h.a,!f the
formula for public service success. Knowing what to dois the
other half.

Where Do I Start?

Y
OU walk into the local emergency
management office and say, "Here
I am. I'm a ham radio operator and

I'll provide emergency communic ations
for you." You might get a variety of re­
sponses, but the one request you' ll prob­
ably get is to describe your background in
emergency response. Just how well do
you understand disaster operations?

No one expects you to know everything
there is to know when you make that ini­
tial contact, but you' ll be off to a good
start if you can say that your group,
whether it's ARES/RACES or some
other public service communications
unit, has a well-defined training program
that its members go through to participate
in disaster communications.

This month, we ' ll introduce you to
some common training programs that
will enhance your response to an emer­
gency. Many of these are presented in
modules,which permit flexibility in orga­
nization and scheduling.

Training Modules
Training modules can be set up accord­

ing to the information covered, where the
training takes place, the skill level
desired or achieved, or the organization
presenting the training. For example, the
American Red Cross offers an abundance
of courses addressing its work, as do the
Federal Emergency Management Agen­
cy (FEMA), Search and Rescue (SAR)
organizations, and the National Weather
Service (NWS), among others.

Training can take place within the com­
fort of your home, by reading a book and
taking an open-book exam, or you can
learn on the air, or attend a more formal
class at an agency or through your club.
The key point with any training program
is an understanding of the services you're
going to provide and the expectations of

Will you be prepared to assist when a disaster hits your community? No place is immune, and
ham radio can be a valuable resource only ifamateurs are ready----and trained--to help . (Photo

courtesy NationaIWeatherService ,-Mt .Holly , NJ)

the customers or served agencies with This is a three-hour course, focused on
which you are working. ': ,.fundamental information about disasters,

community response, and the role of the
Red Cross Disaster Services.

In addition, the American Radio Relay
There is a mixed discussion as to what League (ARRL) offers a videotape enti­

material to cover first with the ham tled, At Any Moment. This video is pri­
who's a newcomer to emergency com- marily directed at non-hams, but can also
munications. Some would say to start out 'serve as an introductory tape to public ser­
by introducing who 's in charge, who vice communications.
activates the hams, and what type of If you want to study on your own,
information they 'll be asked to send." , FEMA'sEmergency Management lnsti­
Others suggest that you first need to tute (EM!) offers a series of home study
know what constitutes a disaster, and the courses. The EMI Independent Study
difference between a disaster and a COJJ1~ ': ' -program' consists-of-self-paced courses
munications emergency . designed for both the general public and

If we take the second approach, a good for people who have emergency man­
start would be to attend the American Red ' ,age!J1ent .responsibilities. There are no
Cross course, Introduction to Disasters, ' prere'quisites or enrollment fees for these

By Bob J05uweit, WA,:?PZO (wa3pzo@cq-vhf.com)
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ARES, Skywarn, and RACES are among the most pop ular organizations for hams interested in emergency and disaste r commu nications, and
all provide excellent training programs for their members. See text for detai ls.

courses. The general public courses are
available on EMI's Web site (see
"Reso urces" for all Web site informa­
tion). Each independent study course
includes lessons with practice exercises
and a final examination. Those who score
75 percent or better are issued a certifi­
cate of completion by EM!. The average
course completion time is 10-12 hours.
It ' s possible to earn academic credit and
military points for completion of these
courses . Here are some of their offer ings:

Emergency Program Manager : An
Orientation to the Position (IS-1)­
This independent study course provides
an introduction to Comprehensive
Emergency Management (CEM) and the
Integrated Emerg ency Manage ment
System (IEMS). It includes an in-depth
look at the four phases of comprehensive
emergency man agem ent: mitigation,
preparedness, response, and recovery .
The text is accompanied by illustrations,
diagrams. and figures. In most units,
there are worksheets, exe rcises, and
tasks to complete.

Emerg ency Pre paredness, USA
(IS -2)- This course contains inform a-

cc•••you'll be off to a good start
ifyou can say that your group,
whether it's ARES/RACES or
some other public service
communications unit, has a
well-defined training program
that its members go through
to participate in disaster
communications."
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tion about natural and technological haz­
ards. Participants are led through the
development of personal emergency pre­
paredn ess plans and are encouraged to
beco me involved in the local emergency
prep aredness network. The text is
accompanied by illu strations, maps,
charts, and diagrams.

Basic Incident Comma nd System
(IS-19S)- The Incident Command
System (rCS) is recognized as an effec­
tive system for managing emergencies.
Several states have adopted ICS as their
standard for emergency management and
others are considering adopting it. As ICS
gains wider use, there 's a need to provide
training for those who aren' t first respon­
ders (i.e., law enforce ment, fire, or emer­
gency medical services personnel), but
who may be called upon to function in an
ICS environment; for example, hams .
Thi s Basic ICS course begins to meet that
need. The course has been developed as
self-instruction but can also be delivered
in a classroom by an instructor. The
course includes a large number of sce­
nario s, examples, and opportuniti es for
students to apply what they 've learned.

What Can Your
Group Offer'?

It ' s always important to know what
services your group is capable of offer­
ing. It may be voice communications,
digital modes such as packet, ATV (ama­
teur television), or satellite operations.
The key is not to overex tend your group
or its capabilities.

Training in activation and call-up pro­
cedures is extremely import ant. You have

to know who 's requesting communica­
tion support and then how to respond.
Here's a great spot to review the ICS (see
above). During the activation, you' ll
want to know what reports are wanted
and any record-keeping that 's required.
Some grouI?s respond with at least two
different nets . One handles staffing
assignments an d the other handles the
actual emergency. '

For many pre-planned responses , you
can determine ahead of time what type of
communications will be required. From
some spots, you may be able to operate
from your car. Others may require a base
station setup and still others will use an
HT only. By knowing what equipment
will be needed , you can alloca te your
resources more efficie ntly.

Another important training area is the
proper operation of equipment. If you
have a club station, or use equipment at
the Emergency Operations Center, each
operator should be trained on the use of
the equipment. Instead of leaving the
instruction book by the radio, you may
want to write some specific procedures
for operating the radios or other equip­
ment (a real emergency isn 't the time to
start learning how the radio works!).

Finally, you' ll want to cover operating
procedures, whether you' ll be using tac­
tical communications or formal message
traffic. The ARRL offers basic training
in forma l message-h andlin g, and the
Washington State Net (WSN) provides a
detailed Web page with everything you'd
want to know about traffic handl ing. Don
Felgenh auer, K7BFL , has compiled an
extensive list of traffic train ing tools,
including basic procedures, forms, lists,
and other operating aids. The WSN is a
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National Weather Service Forecast
Office in Memphis, Tennessee.

Training Government
Officials . .

course entitled Radiological rEmer- :
gency Management (IS 3). This inde­
pendent study course contains informa­
tion on a variety of radiological topics,
including Fundamental Principles of
Radiation ; Nuclear Threat and Protective
Measures; Nuclear Power Plants; Radio­
logical Transportation Accidents; and
Other Radiological Hazards. This course
is available in computer-based training;
textbook format , or online.

Skywarn Training ...
Many hams are interested in providing

severe weather informat ion to their local
National Weather Service office. If you'd
like to have a meteorologist come out to
your group, contact your local weather
foreca sting office. A training seminar
using either slides or videotape will teach
you how to ident ify severe weather and
then report it to the local forecasters. You
also have the option to 'study on' y our '
own, using an online severe weather
spotter guide provided by the National
Weat her ,Service ,on -its .Web site.cIf. .
you're not sure of the definition ofa wall HAMSURE
cloud or other cloud formation check out
A C hensi Glo .F W h . . l=.Mail: l.!amsure@ameritech.net

ompre enstve . ssary .oj eat ~r.'T ,'. ~ i:~:ww..v :amerlteC?h ;neUi!se~s/hamsu rel
Terms fo r Storm Spotte rs. Fina lly, to ' hamsure.html
learn how a Skywarn Program is put 800-988-7702
together, you can review the Mid-South Available only in 48 contiguous US
SKYWARN Emergency Network Oper- Discount tor AARA members
ations Manual posted online by the

CW net and they also discuss the use of
CW on VHF. The information and links
provided are good for the newcomer as
well as the experienced traffic handler.

Here are some additional specialized
courses which should be of interest:

The American Red Cross offers two
courses which will help you understand
the work they do at a disaster site. Taking
these courses will make it easier to inter­
face with them. Damage Assessm ent
prepares people to obtain and report dam­
age assessment informa tion on homes
and provide operational support on dis­
aster operations. Shelter Operations
Workshop instructs students in each crit­
ical phase of a shelter' s operation and in
how to manage shelter operat ions as a
team in order to meet the needs of peo­
ple displaced by a disaster.

For those who live near a nuclear
power plant, FEMA offers a home study

Having af ully trained and read y-to­
- respond'group of hamswon't do anyone
any good if the local government officials
in charge of emergency management

.don't krJQW whoyou are orwhat you can
do. And this brings us back to the begin­
ning of this month 's column, in which
you walk in the door of your local Office
of Emergenc y Management and say, "Hi ,
I'm a ham. I' m here to help."

Even ifthe hams in your group already
have a well-established training program,
you may still need to introduce amateur
radio to government officials .The ARRL
video tape, At Any Moment (mentioned
earlier), is one possibility. Another, sug-

Not all storms are as powerful as Hurricane Mitch, but they can require communications gested by the .Cali~ornia Office of
support, Effective response requires effective training. (NOAA satellite image) . .. ' . .Emergency-Services, IS a FEM:'\ course .

which begins to do the work for you. This
is a pre-designed, professionally assem-

. bled course with materials that allow you
' to' introduce-amateur-radio to-thegov­
ernmental agencies you serve. Best of all,
it ' s free.

The Amateur Radio Resources
course is part of FEMA's Workshop in

Other Specialized
Courses

"Even if the hams in your group
already have a well-established
training program, you may still
need to introduce amateur radio
to government officials."

CIRCLE 70 ON READER SERVICE CARD

Ham Radio Above 50 MHz March 1999 • CQ VHF. 49



Resources
For more information on ARES, the Amateur Radio Emergency Service, contact

the American Radio Relay League (ARRL) Field Services Dept. at 225 Main St.,
Newington, CT 06111 ; Phone (860) 594-0200; Fax: (860) 594-0259; Internet:
<http://ww w.arrI.org>.

FEMA Home Study courses are available on the World Wide Web at:
<http://www.fema.gov/EMI/ishome.htm>.

To order FEMA' s Amateur Radio Resources course, call FEMA Publications
at (800) 480-2520 (voice) or (301) 497-6378 (fax) or write: FEMA Publications,
P.O. Box 20 12, Jessup , MD 20794-6378. Materials includ e: Amateur Radio
Resource Instructor Guide IG 250.6; Student Manual SM 250.6 ; "Ready to
Respond" videotape VT 250.6; and Amateur Rad io Resource 35-mm Slides
TS 250.6 .

The Mesa (Arizona) Emergency Group 's training program can be found online
at <http://www .primenet.com!-keithr/meg.html>.

i

To contact your local forecast office of the National Weather Service, look in the
phone book under federal government listings; you may find listings under any one
or more of the following: U.S. Department of Commerce, National Oceanic and
Atmospheric Administration (NOAA), or National Weather Service (NWS). In
addition, a severe weather spotter guide is provided online by NWS at
<http://www.nssl.noaa.gov/- nws/spotterguide.html>.

A Comprehensive Glossary of Weather Terms f or Storm Spotters may be found
at <http://www.nssI.noaa.gov/- nws/branick2.html>.

And the Mid-South SKYWARN Emergency Network Operations Manual is on
the Web at <http://www .srh.noaa.gov/ftproot/meg!htm!/skywarn_manuaI.html>.

Pike' s Peak ARES Group training materials are available at: <http://www.
qsl.net/n7Iv/di stI4.htm>.

The Washington State Net's training program can be found at <http ://www.
iea .com/r-donf/tfctools.htrnl>.

If you can 't find what you are looking for at these sites, check out the Amateur
Radio Education Alliance site at <http://www.area-ham.org>. There are many links
to training topics of interest to amateurs.

Emergency Management series. It was
designed in 1994 to educate state and
local governm ent emergency manage­
ment offici als about amateur radio
resources in provide emergency commu­
nicati ons. Specifically, the workshop
provides informat ion and guidance on the
Radio Amateur Civil Emergency Service
(RAC ES) programs, since RACES is
admini stered by FEMA.

The course objectives are to provide:
1. A familiarity with the various ama­

teur radio resources that are available to
help provide emergency communica­
tions and understand their similarities
and differences.

2. An understanding of the types of
emergency communications that can be
provided by the various amateur radio
resources.

3. An understanding of what RACES
is and what its benefits are. Become moti­
vated to use amateur radio resources and
establish a RACES organization.

4. A knowledge of how to establish and
fund a RACES organization and how to
develop RACES plans.

5. An understandin g of the various
types of communications (equipment,
technologies, and modes) used by ama­
teur radio resources.

6. A knowledge of legal and regulato­
ry issues.

The model course is presented in six
units over four to five hours. An instruc­
tor guide, including course outline, in­
structor notes, and overhead transparen­
cy masters, can be obtained along with a
student manual, which includes detailed
course information along with a copy of
Part 97 of the FCC Rules and a model
RACES plan . Also available is a five­
minute video titled , "Ready to Respond,"
and a 35-millimeter slide series. See
"Resources" for ordering information.

Roll Your Own!
Another idea is to design your own

train ing materi als. With the advent of
digital cameras and scanners, what better
way of showing off your own group than
to create a PowerPoint, Freelance, or
other presentation and carry it with you
to a meeting with the EMA director?

In Arizona, the Mesa Emergency
Group, known as MEG, is a group of
amateur radio operators which works
closely with city official s in Mesa, a sub­
urb of Phoenix. MEG has put together a
15-level training program for its mem­
bers, starting with basic on-air operating

experience and moving up through sev­
eral levels of emergency communica­
tions simulations and leadership exercis­
es. A full rundown of their program is
available on the MEG Web site.

The Pikes Peak Amateur Radio Emer­
gency Service (ARES) group in Colorado
offers a training session to its members
and has made it available to the world on
the group 's Web site. The material
includes handouts on frequencies used,
the group' s mission statement, leaders,
traffic forms , a personal equipment check
list, and standardized maps. In addition,
there are discussions on the overall pur­
pose of ARES and how the local coun­
ty/district fits into the state plan. Infor­
mation is also provided on which
agencies the local ARES group serves.

The Payoff
Joe MacPherson, VE1CH, commented

on respondin g to the Swiss Air crash (see

"In the Public Interest," December, 1998,
CQ VHF) that

...it quickly became evident that the exten­
sive training program implemented just over
a year ago paid big dividends . People knew
what they had to do, where they had to go, and
what they needed to bring.The emergency net
was activated without fuss, and voice proce­
dures were crisp and professional. Many very
favorable reports were received from senior
officials, both at the scene and elsewhere.

The time to start training is now.
A final thought: This is at best an

overview of inform ation available to
begin training for the world of amateur
radio emergency communications. As
trained communicators we have a lot to
offer to our community. Do you have a
successful training program in place?

\ Let 's hear about it. Is the current training
information meeting your needs? We'd
like to hear about your participation in
public service and emergency events.
Send them to wa3pzo@cq-vhf.com. •
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Keeping Track of the Space Shuttle

You can monitor the Space Shuttle's orbita l progress on your
computer if you have current Keplerian data. This article gives you
various ways you can ensure your Keplerian elements are up to date.

The Space Shuttle is unique among
satellites since its orbit can change
frequently during missions. If you

don't keep up with the orbital changes,
you' ll get errors in your tracking predic­
tions. Accurate predictions can mean the
difference between success and failure in
attempting a Space Amateur Radio Ex­
periment (SAREX) contact.

This article gives you easy ways to
keep your Shuttle Kep lerian elements
current, ensuring that your tracking pro­
gram will give accurate posi tions.
Keplerian elements, if you' re not famil­
iar with them, are a set of numbers which
mathematically describe a sate llite's
orbit, allowing tracking programs to cal­
culate a satellite 's position, velocity , and
direction of travel at any specified time,
and to predict when a certain satellite will
be "in view" from your location.

Why the Shuttle's
Orbit Changes

Unlike most satellites, the Space
Shuttle changes its orbit many times over
the course of a mission. While most satel­
lites rarely, if ever, fire thrusters tochange
their orbit, the Space Shuttle may do this
daily-or even more frequent ly during
the rendezvous phase of an International
Space Station (ISS) construction mission.
The Shuttle's orbi t also changes from

satellite deployments, wastewater dumps,
and other "energy transfers."

When these sudden orbital changes
occur, the Keplerian elements computed
before the velocity shift no longer accu­
rately represent the Shuttle's orbit. The
ability of these Kepleria n elements to
accurately predict the Shuttle's position
will degrade with time; larger velocity
shifts will result in quicke r prediction
degradation than will smaller velocity
shifts. If you want to accurately track the
Shuttle, you need a new set of Keplerian
elements that represe nt the orbit after the
velocity shift occurred.

NASA Orbital Data
Mos t of the orbital data we use for

tracking satellites is computed by the
Nor th American Aerospace Defense
Command (NORAD) and released pub­
licly by NASA's Goddard Space Flight
Center (GSFC). NORAD updates
Keplerian elements from radar and other
track ing data in a comp uter progra m
called a least-squares differential cor­
rection (DC). To update the Keplerian
elements, NORAD needs at least 45 min­
utes of tracking data.

NASA tracks the Shuttle's orbit very
accurately over the course of a mission.
The NASA Miss ion Opera tions Com­
puter (MOC) maintain s the mathematical

description of the Shuttle' s orbit by con­
tinuously updat ing the position and
velocity vectors. The MOC's orbital
upd ate program, called an extende d
Kalman Fi lte r, works similarly to
NORAD's DC program. The advantage
of the Kalman Filter is that it operates
continuously and immediately incorpo­
rates the Shuttle's velocity shifts. The dis­
advantage is that-most satellite tracking
software expects the Keplerian elements
(that NORAD computes), rather than
position and velocity vecto rs (that the
MOC computes). An easy- to-use con­
version program was needed.

NORAD Orbital Format
The Keplerian Two-Line E lements

(TLEs) are the orbita l format produced by
NORAD and released by NASA GSFC
Orbital Information Grou p (OIG); see
"Resources" for their Web page infor­
mation. The TLEs are a crypt ic-looking
format containing two lines of informa­
tion (and the satellite 's name added above
by NASA). The TLE was developed as a
compact way to send orbital data during
the early Cold War when information was
sent to radar sites over very slow Teletype
circuits. Figure I is an examp le of a TLE
set for the ISS.

Sate llite tracking software readily con­
verts the NORAD TLEs to position and

I S S
1 2554 4U 9 8067A
2 25544 51. 5953

9834 0. 466 168 06
86.0 440 00090 22

. 000 106 19 00000-0 136 62-3 0
26 4 .3730 95.6280 15.59633823

866
2546

Figure 1. Sample "TLE," or Two-Line Element, set ofKeplerian elements (orbital data)for the International Space Station. The numbers make
little sense to the casual viewer, but are understood by most satellite tracking programs .
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enough that some NASA agencies use it
in place of expensive custom tracking
programs. Ironically, this created a need
within NASA for accurate Keplerian
TLEs (since the state vectors aren't use­
ful to STSPLUS). NASA found that
VEC2TLE pro duced the accura te re­
sults needed to make STSPLUS a useful
tool to them.

Since the same position and velocity
state vector produces a uniqu e set of
Keplerian elements, it follows logically
that we can save a lot of people consid­
erable effort if a small group were to per­
form this task and make the Keplerian
data available to those who are interest­
ed. NASA Marshall Space Flight Center
also realized this and agreed to sponsor
the Space Transportation System Two­
Line Element (STSTLE) Internet mailing
list. By subscribing to the STSTLE list,
NASA agencies (and anybody else who
is interested) automatically get e-mail
messages with orbital updates.

Keplerian Elements

VEC2TI.E supports a variety of Coordinate Frames and several units ofmeasure.Atmospheric Drag modeling is an
empirical estimate at thispoint-- the interested user may feelfree to substitute bett er values ifthey are available,

Data Sources­
WWW and E-mai l

Amateur satellite tracking software
such as STS PLUS is sophis tica ted

Ifthe AMSAT anonymousFTP site is busy you can alsoget the orbital data at the Orbitessera Web site.

velocity vectors. You should therefore be
able to reverse the process and convert
NASA's Shuttle position and velocity
vectors to Keplerian elements. This was
the reason for creating my Vector to Two­
Lin e Elements (VEC2 TLE) software.
Using VEC2TLE, you can compute a
Keplerian TLE (and/or the more-descrip­
tive AMSA T Keplerian elements) from a
Space Shuttle position and velocity vec­
tor (i.e., state vector). What this means is
that , following a Shuttle orbit change,
you can update your Kepleri an elements
as soon as you can get an updated NASA
state vector. With a one-time setup, you
can have VEC2TLE do this rather auto­
matically-it really doesn't take a "rock­
et scientist."

The Keplenan Elements computed by VEC2TLEfrom the above vector are available inboth the commonAMSAT
format or inTwo-Line Element (I'LE) format

• •
Figure 2. AMSATs Shuttle Orbital Data Web page. It' s regularly updated during shutt le mis­

sions and offers several choices of how to format current orbital data.

Ham Radio
Above 50 MHz

Looking Ahead
in

Plus...

• "Hollywood Ham Watch," by Bill
Tracy, KE6EJQ

• "Build Your Own Battery Pack," by
Dennis Wilkison , KE6UZQ

• CQ VHF Reviews:
M2 "HO" Loop Antennas, by
Gordon West, WB6NOA
ICOM IC-746, by Rich Moseson,
W2VU

If you 'd like to write for CQ VHF,
you may download our writers' guide­
lines from the CQ VHF World Wide
Web site at <http://www.cq-vhf.com>
or FTP to <ftp://members .aol.com/
cqvhf/General> and look for the file,
"writguid.txt." Or , you may send a
written request along with an SAS E
(self-addressed stamped envelope) to
CQ VHF Writers ' Guid elines, 25
Newbridge Rd., Hicksville, NY 11801.

Here are some of the articles that
we' re working on for upcoming issues
_of CQ VHF :

• "La sers to the Limit- Part 2" by
Eric Stroud, KB2TCQ

• "Make Your HT Talk Forever ," by
Ken Collier, K06UX

• "Understanding the Computer in
Your Ham Shack ," by Lew Ozimek,
N20 Z

52 • CQ VHF . March 1999 Ham Radio Above 50 MHz



GET
· T HE
ATV
BUG!

CIRCLE 72 ON READER SERV ICE CARD

RADIO DEPOT
does

1~1 !\~!!y£g KENWOOD
IISTANDARD·I

?COM YAESU
AD! ASTRON BENCHER

CUSHCRAFf HElL JPS
KANTRONICS LARSEN MAHA

MALDOL MIRAGE MFJ
AND MORE

1-800-291-9067
(360)377-9067 Local/Info

Competitive prices · Friendly service
Prompt shipping at reasonable cost

2135 Sheridan Rd A .
Bremerton, WA 983 10

~ Open Mon.-Sat.
III 1O:00am-6:00pm Pacific /iii

CIRCLE 74 ON READER SERVICE CAR D

~f you're plann ing a move in the near future, don't risk missing an
Issue of CQ VHFMagazi ne Please g ive us6-8 weeks notic e ifyo u're
planning on changing yo ur ad dress. Just write your new address
and mail it, WITH YOURSUBSCRIPnON MAILING LABEl, to :

CQ VHF Magazine
25 Newbridge Road, Hicksville, NY 11801

• OMNIDIRECTIONAL
• SMALL SIZE
• PRE-TUNED

• HORIZONTAL POLARIZATION
• ALUMINUM CONSTRUCT ION

• MOBILE or BASE OPERATION...
tn response to your demands

NEW 10 METER ANTENNA $99.00 plus $20 s/h

6M-$95.00 ppd; 2M, 222 or 432 Mhz - $50 ppd...
Stacking harness for 2 antennas - $40.00 ppd

Need custom masting ? CALL

Any Tech or higher ham can transmit live action co lor and
sound video from their camcorder, just like broadcast. to other
hams. It's fun, lowcost. and easy! Uses any TV set to receive,
add our TC70·10 ten watt 420-450 MHz-_Transceiver.--and
antenna - no other radios. See ARRL Handbook page 12.46.

HAMS: A sk for our free10 pg A T V Catalog.
We have it aft, cownconvette rs, transmitters , antennas,
am s. etc. for the 70. 33. 23 an'; 3cm ATV ham bands.

~ C oo,
~_. 1...-

The following Web pages offer more
information on satellite tracking and
Keplerian elements :

AMSAT Shuttle Orbital Data:
<http://www.amsat.org!amsat/sarex/

orbit.html>;
NASA GSFC OIG Web Page:

<http://oigl .gsfc.nasa.gov/>;
David Cottle's Web Page:
<http://www.oze-mail.com.au/

- dcottle/» ;
Dave Ransom's Web Page:
<http://www.dransom.com/>;

Orbitessera Web Page:
<http://www.mindspring.com/

- n2wwd>

Articles about the VEC2TLE pro­
gram include:

"Vec tor to Two-Line Elements
(VEC2TLE) Orbit Computation Soft­
ware," Ken Ernandes N2WWD, The
AMSA T Journal , Volume 17, No. 2,
March/April 1994;

"VEC2TLE Version 9648-New and
Improved," Ken Ernandes N2WWD
The AMSATJournal , Volume 20 No.5:
September/October 1997.

Back issues of The AMSAT Journal
are available from AMSAT, P.O. Box
27, Washington, DC 20044 ; Phone:
(301) 589-6062; Fax: (301) 608-3410;
Internet: <http://www.amsat.org>.

Resources

file(s). The VEC2TLE user instructions
have detailed procedures on setting
VEC2TLE for automatic updates as well
as information on how to actually make
the update when you get new orbital data.

Summary
The Space Shuttle 's orbi t changes

often over the course of a mission. If you
want to accurately track the Shuttle,
whether for a SAREX contact or just for
enjoyment, you need to update your
Keplerian elements as the orbit changes.
You can keep your Keplerian elements
current by subscribing to the STSTLE e­
mail list or by downloading orbital
updates as needed from the AMSAT or
other Web pages. You can then either
manually copy and paste the Keplerian
data into your tracking program or have
VEC2TLE automatically update your
Keplerian elements. Either way, the re­
sources are available for you to keep track
of the Shuttle during a mission. •

To ensure that the Keplerian data is
accurate enough at all times, my col­
leagues David Cottle, STSPLUS author
Dave Ransom, and I typically produce
four orbital updates per day to the STS­
TLE mailing list. These updates are more
frequent than is desired by the average
amateur, but we need to satisfy the needs
of the NASA sponsors. We therefore also
post the same orbital updates to the
AMSAT Web page and to our personal
Web pages (again, see "Resources" for
Web page access information). The Web
pages let you choose when and how often
to get orbital updates. Figure 2 is a screen
capture of the AMSAT Shuttle Orbital
Data Web page.

Subscribing t o STSTLE
You can subscribe to the STSTLE list

by sending ane-mail message to: listproc
@spacelink.nasa.gov. The text in the
e-mail message should be: subscr ibe
STSTLE (followed by your first and last
names). The orbital updates will be sent
to the e-mail address from which you sent
the request message. The NASA mailing
list manager requires your name for ref­
erence purposes and to ensure that the
STSTLE messages are not automatically
re-mailed to another list.

The STSTLE messages and the Web
sites have the Shuttle orbital information
in three formats: Keplerian TLEs,
AMSAT Keplerian elements, and the
underlying NASA state vector formatted
for direct read by VEC2TLE. You can
choose whether to manually copy the
Keplerian data into a text file on your
computer or have VEC2TLE do it for you.

When manually copying the data, you
need to be able to recognize the appro­
priate format in the STSTLE messages.
(The AMSAT Shuttle Orbital Data Web
page has the three formats already sepa­
rated for you.) Once you've copied the
Keplerian data in the desired format , you
need to paste it into the text file used by
your satellite tracking software. You
need to be familiar with how your track­
ing software updates Keplerian elements
in order to do this.

VEC2TLE allows you to automatical­
ly replace the old Keplerian elements
with the new ones. You can do this with
a one-time setup telling VEC2TLE which
file(s) to update with the new TLEs
and/or AMSAT Keplerian elements.
VEC2TLE will search through the STS­
TLE message, find the NASA state vec­
tor, and update your Keplerian element

Ham Radio Above 50 MHz
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ventures on 6 Meters\IlteJiP..s~, c~[
The War Against Silence

Activity on the Magic Band is either feast or famine, says
WB2AMU-and that needs to change if we're going to protect
6 meters for amateur radio.

Whether or not Magic Band oper­
ators know it, there's a war of
sorts taking place on 6 meters .

The conflict is basically whether hams are
able to genera te consistent activity on a
band that's normally quie t for great
lengths of time. When a major opening
takes place, the whole spectrum appears
to be jammed; when there 's no propaga­
tion, it' s dead quiet...to the point where
one wonders if the receiver 's working . It
almost seems as if there is no middle
ground, just the two extremes: bedlam or
complete silence. There's no such thing
as moderation on the Magic Band.

This battle is being waged throughout
the U.S. and Canada. One of the weapons
against silence during periods of no prop-

This is net control for
the Wednesday night
Six Meter Net....

50.250

o 0 000

Six-meter nets are one of the weapons against the pervasive silence of the band .."When a major opening takes
place, the whole spectrum
appears to be jammed; when
there's no propagation, [six] is
dead quiet...to the point where
one wonders if the receiver is
working."

agation is the use of 6-meter nets .
Through regular nets and activity nights,
the band maintains some activity even
during "quiet" times. A short list of some
of these nets that I've bumped into are
listed in the Tab le. I ' ll dedicate a future
column to listing more nets if enough

peop le write back to me with additional
net information.

"Weather Nets"
I remember when I first got on six in

the early 1990s, when every thing was

Table.

Net Name & Location Day(s) Time (Local) Freq. (MHz) Net Control

Southern California Six-Meter Net Tu 8:00p.m. PT 50.150 AA6DD
Johnson County (Kansas) Six-Meter Net W 8:0D p.m. CT 50.175 K0LLS
Memphis (Tennessee) Six-Meter Net Su 7:30p.m. CT 50.135 Various
Yankee SSB Six-Meter Net (New England) Su 9:30 a.m. ET 50.275 KIMUC
Wisconsin Six-Meter Net Su,M, 9':00 p.m. CT 50.160 W9MUP/

Tu, Th WB9JWT

Table . Selected 6-meter nets . Please update us on activity in your part of the world. Send updates via e-mail toWB2AMU@cq-vhf.com. or
by regular mail c/o CQ VHF.
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new and different to me. I used to hear
this local ham on Long Island about 15
miles away who ran a net every Saturday
morning called the Six-Meter Weather
Net. He would go down a list of about 20
callsigns of hams located around the
Northeast who would check in and report
the weather in their area. After a year or
so, it got to the point of where only one
or two hams would check in and, even­
tually, I didn't hear the net control oper­
ator anymore. Thus ended the net.
However, he had the right idea by mak­
ing noise on the band and it's good to
encourage hams to get on the band at least
once a week, particularly during the dol­
drums, such as the late winter months.

Activity Bounces
It appears that after a major contest,

such as Field Day or one of the regular
ARRL VHF contests , the band gets a bit
of bounce with some activity continuing
for a few more days . It seems that once
people are exposed to the potential of the
Magic Band, they get more interested.
We need more mobile stations to use the
Magic Band on a regular basis, perhaps
on the drive home from work or during
lunchtime. It 's criminal that there are
long periods of silence on the Magic
Band, considering that many of us know
the great things about this band, both in
terms of skip activity and line-of-sight
capabilities. We should all make an
attempt to keep the band active during
the non-skip times. Think about having
a regular sked on the Magic Band one
day a week with a friend or two to make
some noise!

Perhaps there will be no danger of los­
ing the 6-meter band because of non-use
by hams the way the l l-meter band was
lost to the Citizen Band service , or the
way 220 to 222 MHz was lost to com­
mercial land-mobile services. The real
danger is that as a band sees less use,
myths develop about why it isn 't "a good
band." This situation should be avoided
on 6 meters because it's a unique band
with a lot of value to ham radio . So get
on, get active, and make noise-talk to
people even if they're not far away.
Besides, what better way is there to spot
a band opening than to suddenly hear a
QSO from far away? •

Do you have a 6-meter adventure to
share? If so, we'd love to hear about it.
Just contact us by mail or e-mail.

Ham Radio Above 50 MHz

From a ':Propagation Practitioner"
The following letter was sent to CQ VHF author Lew Ozimek,

N20Z, regarding his two-part article, "The Magic of Radio Wave
Propagation," in the November and December, 1998, issues:

Dear Lew:
As an avid 6-meter operator since 1977, I found your article a won­

derful complement to my own "on-air" experiences over the last few
solar cycles. During the last two decades, I have read many technical
and non-technical aJ!icles on VHF propagation that have been both
informative and interesting (and incidentally, I have used much ofthis
gleaned information in speeches at various local radio conferences).
I found your two-part article one of the most comprehensive and clear
essays that described all,of the :~HF~associated phenomena.

Now that I have sufficientlyinflated your ego, I'd like to add a few
points that-I believe were either understated or only partially correct.
I hesitated to write to you but then felt that since you had written such
a clear and informative article, I thought that you would be receptive
to some information based upon my "on-air" experience of thousands
and thousands of hours listening and contacting people on 6 meters.

In the December part of article, page 29, paragraph 4: The
Sporadic-E season does include August, since over the last five-to­
eight years, I have participated not only in ordinary single-hop open­
ings, but also in strong "double-hop" openings to the West Coast and
to Europe as late as the third week of August. Secondly ,-this past
mid-August, I had over a dozen QSOs with California and
Washington stations as late as 1:00 in the morning here in Maine.
The signals were weak and often times "right in the noise," but at
other times they were fairly loud-but only the high power stations
seemed to be getting through (and these were not auroraopenings as
the K index was 1 or 2 at the time).

Page 29, paragraph 6 & 7: Regarding FAI (Field Aligned
Irregularities), my recollection is that these signals are not that weak.
And after a gigantic double-hop "E" event, no fluttery signals are
heard , but only signals that are hollow and off direct path (sounds
like some form of back-scatter and not like aurora at all!).

Page 32, paragraph 1: On auroral-E, I notice that I can very often
hear stations at distances of 1,200 miles but then I can also hear,
either at the same time or later on (sometimes minutes later), stations
at distances of 2,500 to 3,000 miles. It generally happens, with the
onset of auroral-E , that the stations at the mid-point of 1,200 miles
begin to fade away, to be later replaced by incredibly strong signals
from stations in the 2,500- to 3,000-mile range. These auroral-E sig­
nals have pure notes, excellent audio fidelity, and absolutely no
growl. This situation almost always occurs after the "growly" auro­
ra weakensto signals to my south (such as W3s and W4s).

I always monitor the northern latitude beacons such as VE3UBL/b
and especially VE4VHF/b, along with K0GUF/b,VE8WD/b,
VE8BY/b, VE6ARC/b, and VE6EMU/b, to find out if auroral-E is
present. There are times when I hear VE8BY/b, VE4VHF/b, and
K0GUV/b on auroral growl and then they quickly shift to pure notes
on auroral-E. When I hear theseauroral-E signals, they can either be
on direct path or some reflection on skewed angle. There have been
many instances over the last two years when I have heard VE4VHF/b
on aurora with my antenna directly to the Northwest, the beacon's
signal becomes pure auroral-E, without a trace of an auroral growl.

Hope these comments help in adding more information from the
point of view of a "practitioner." 73,

Lefty Clement , KlTOL
Lewiston, Maine
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All About Ham TV

Earth-ehaklng AT~ Plue...
Imagine looking over the shoulder of a scientist a's he or she watches
a seismograph recording an earthquake in progress. Hams in Houston
can do it right now-via amateur TV! Details and more in this month's
"I F "n ocus.

Photo A. Frank Cooper, W5VID (lef t), and John Coles, W5AUH, share their amateur seis­
mology hobby via ATV with Houston-area hams-letting those hams be among the fir st peo­

ple anywhere to know when an earthquake is taking place.

One unique aspect of ATV in com­
parison to other modes of amateur
radio communication is that it lets

us show other amateurs our interests, not
just tell them about them. And each
ATVer also brings his or her own inter­
ests and ideas to amateur video commu­
nication- one of the things that can make
ATV so fascinating.

We've seen ATV used for video cov­
erage of public service events. One of the
most famous of these is the Rose Bowl
Parade; another is the Houston Marathon
each January (look for a report in the next
column). But, in addition to these big
events, each of us has hobbies and inter­
ests outside of ATV and amateur radio.
I 'd like to feature one of these hobbies
this month , along with the ways that two
hams are using ATV in connection with
their "outside" hobby.

Shake, Rattle, and Roll
In Houston, there are two amateurs

who've used ATV as a means of sharing
their hobby with the rest of the ATV
community. They are Frank Cooper,
W5DID, and John Coles, W5AUH
(Photo A), and their hobby is amateur
seismology, the detection of earthqu akes
using homemade equipment. Their goal
is to identify the location and magnitude
of the earthqu ake, then put that informa­
tion on the Internet for others to observe
and verify.

W5DID (Photo B) was the first ATVer
to bring us into this world of low-fre ­
quency detector s and chart recorders.
Frank has often been among the first to
recognize and identify earthquakes from
all over the world. He frequently puts his
ATV station on the air to show an earth-

quak e in progress , lettin g ATVers in
Houston see these events as they are hap­
pening. It 's an awesome experience to see
a large earthquake in progress and know
that it' s happening as we watch, with only
other seismologists around the world
knowing about it (in addition, of course,
to any people in the affected area).

Frank has been working on his seis­
mological equipment since 1969 and has
built several different pieces of his equip­
ment , including detectors and recorders.
His introdu ction of seismology to the
local ATV community got another ama­
teur interested. After seeing Frank's work
on the air, John, W5AUH, built his own
seismograph, even improving on the
design (Photo C):" He, too, has televised
earthquakes over the W5PZP ATV

repeater in Houston, You can see infor­
mation about their work on Fran k
Cooper's Web page at <http://freeweb.
pdq.net/fxc/>.

Who Represent s ATV?
Every ham knows that amateur radio

doesn 't exist in a vacuum. We' re regu­
lated by the FCC; we abide by interna­
tional treaties; we share our bands with
each other, utilizing band plans and gen­
tlemen's agreements; and we've created
other organizations, known as frequen­
cy coordinators, to bring order from
potential chaos.

Organizations are a necessity, even in
amateur radio. ATV is no different. We
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Photo B. W5VID's combination amateur radio/amateu r seismology station. Note the seismo­
graph readings on the computer monitor.

dhtv>. I'll talk some more about the
DH TV list in a moment.

ATNA has also been represented at
several hamfests around the country by
officers and area representatives . They
are trying to prop erl y present the con­
cerns and issues of ATVers across the
country, inc luding the increasing pres­
sure on our spectrum, the encroachment
of linking sys tems and repeaters, and

. helping to get ATV rep rese nted ifi all
VHF contesting in a way tha t makes ATV
a feas ible con testing mode.

What ATNA needs to be an even more
effective force for ATVers in the U.S. is
participation, including representatives
from each call area to help promote ATV
interests. If your ca ll area is not listed on
the We b page at <http ://www.qsl.net/
atria>, please consider vol unteering and
send an e-mail to the names at the bottom
of the page. (I wou ld like to take thi s
opportunity to person ally thank John
Hayes, W3HMS, and the officers and vol­
un teers of ATNA for the work that they
have started in providing represen tat ion
for the en tire ATV community . I encour­

,age -you to support them .)

don'tknow that we occasi onally come -..
under attack from amateur organizations
that would attem pt to preven t ATV from
using thebands.available under current
FCC regulations. . -

One organization dedicated exclusive­
ly to the promotion and pro tect ion of
ATV is Amateur Television of North
America (ATNA). Th is organization was
founded at the 1998 Dayton Hamvention
and is trying to be the central foc us that
ties together all the sma ll ATV clubs and
operators in North America. The mission
'of ATNA is to: -

• Protect ATV interests and frequencies;
• Use video transmission me thods to "

support public service; - .
• Plan for the amateur radio adoption of

new technology;
• Adva nce the state of the art of video

and video transm iss ion methods;
• Work with Nationa l Frequency

Coordinators Co uncil (NFCC) as the
official coordinati ng body for Fast
Sca n ATV in North America; and

· ,Associate -in anequalrole-with other.
like -m inded societies.

Digital ATV Is Heating Up!
Since I las t wrote about som e possibil­

ities in Digital Ham TV (DHTV), sever­
al reports of experimentation have been
received. As long as there are efforts to
make digital ATV a reality , I' ll report on
.the work and keep you informed. One of
the best developments is the previously
mentioned e-ma il re-ma iler for DHTV.
Check out the Web address for informa-

..' tion about reading and posting messages
to this list.

For those of you who may not have yet
experienced an e-mail list.it is the
method of sharing information in the
information age . By "s ubscribing" to the
list, yo u become a recipient of any e-m ail
message that is sent to the list. Anytime
a message is e-ma iled to the list, it is re-

.rnailed.to every subscriber, all in a mat­
-tel' of minutes. It lets people share ideas
and information on a near real-time basis
wi th like- minded experimenters any ­

. , ATNkcaii··providea 'much-needed -where iii the worl d.
voice for the ATV comm unity at large in There are e-mail re-rnai lers (also called
the U.S. The major activities of ATNA "reflectors ") for virt ually any subject the

- during its firstyear ofioperationhaye been " "mind can conce ive of. Some have only a
to set up the organization, sponsor allthe handful of subscribers while others have
Dayton ATV act ivities , start a user mail - literally hundreds of thousa nds . There are
ing list at <http://w\Vw.qth.ne t/> and a several good e-mai l re-rnailer s for the
digital ATV (known as DHTV) mailing ATV commun ity. One place to find out
list at .<http://www.egroups .com/list/ abo ut them is at the Hou ston Ama teur

Photo C. W5AUH's home brew earthquake
monitoring station. Both he and W5VID have
transmitted charts of ground vibra tion via
ATVwhile an earthquake is inprogress some-

where in the world .

... exist only as long as we have frequenc ies
on which to practic e our specialty. We all
know that amateur rad io is cons tantly

-under attack f-rom outside commercial
interests tha t want our bands, but many
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Photo D. NASA 's shuttle-based "Sprint"
AERcam--a sphere containing two TV cam­
eras that float s in space outside the space
shuttle (with control from inside) during
spacewalks. It sends back video with a low­
power radio signal. Will you be the fir st to
successfully monitor these transmissions on

Earth? (Courtesy NASA)

Television Society's Web site located at
<http: //www.stevens.comIHATS/>.

Some work with DHTV this month
com es from Les Rayburn , KT40Z, and
Tom Askew , KB5IHI. They 've been
exp erim enting with video transmission
using IBM W ireless LAN PCMCIA
cards operating on 2.4 GHz. In their tests,
Les and Tom used two laptop computers
and wireless LAN (local area network)
cards, transmitting Real Media data
streams approx imately 800 feet and
resulting in actual ATV QSO s. Quoting
from their test report,

At 28.8 kbps encoding, it was...possibl e to
have two-way (full duplex) QSOs, but at 56
kbps encoding the stream broke often. The
Wireless LAN cards have a rated bandwidth
of 512kbps but much of this is taken up by the
protocol functions . One-way QSOs were pos­
sible at virtually any encoding speed, and high
qualit y video (P5) was exchanged out to our
maximum distance.

Not bad for a couple of laptops and a
pai r of $30 LAN cards. These LAN cards
use spread spec trum and are Part 15
devices (they don 't requi re a license
when used without mod ification). Since
Les and Tom plan to modify these cards
with the addition of amplifiers and exter­
nal antennas , they've decided to parti ci­
pate under the Special Temporary
Authorization (STA) of the Tusc on
Am ateur Packet Radi o organiza tion
(TAPR) that allows the use of the fre-
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quen cy-hopping method employed by
the wireless LAN cards in the amateur
band s. After having init ial success using
the Real Media streams, Les and Tom
have transmitted MPEG1 streams at dis­
tances of up to three miles usin g the
unm odified Part 15 devices . These
streams have included pictures, call signs,
and voice in each test.

So , DHTV experimentation is alive
and well in the U.S. Other amateurs are
participating in the experimentation and
discussion, including Clint Turner,
KA70EI, in Salt Lake City, Utah , and
Woody Winstead , KJ4S0, in Raleigh,
North Carol ina. If this interests you, sub­
scribe to the DHTV re-mailer and start
learning about the future of ATV.

I don 't want to leave you with the
imp ression that DHTV is something \
goin g on only in the U.S. Quite the con­
trary-digital ATV experimentation in
Europe is seve ral years ahead of us. As
early as 1996, the Austrian ATV orga ni­
zation had propo sed MPEG l-based dig­
ital ATV as the new standard for the 70­
centimeter band. This was to try to reduce
the constant pressure on spectrum-inten­
sive modes like ATV in countries where
the total 70-cen timeter band is con sider­
ably smaller than what we enjoy in most
of the U.S. If you would like to read this
proposal, you can find it on the Internet
at <http://www.amrad. org/D igitalTV.
html >. It's a very enlightening concept.

And Now for a Challenge!
I have to admit it. I'm a big fan of the

Space Shuttle program and the Inter­
national Space Station. I suspect most
ATVers are. I probably spend entirely too
much time surfing the manned space­
flight Web site (<http://s tation.nasa.g ov/
index-m.htrnl> maintained by NA SA.
But you can find such exc iting things if
you pay attention.

One of these find s is the Autonomous
Extra Vehicular Activity Robotic Camera,
or AERcam "Sprint" (Photo D). Devel­
oped by NAS A to provide additional sup­
port to EVAs (spacewalks) by astronauts,
it's a sphere, approximately-Zf inches in
diameter and looking very much like a
socce r ball. In it are housed two televi­
sion cameras, a wireless TV transmitter ,
a control receiver and a reaction control
flight system. The AERcam flies free
outside the orbiter and is maneu vered by
a control operator.inside the shuttle. It is
int end ed to accompany astronaut s as
they work outside , assembling compo-

nent s of the International Space Station,
providin g additional video images from
better vantage points than the cameras
mounted in the shuttle could provide.
Additionally, since it can be flown in var­
iou s attitudes, the Sprint pro vides an
exc ellent tool for doing inspe ct ions of
hard-to-see areas.

The video output of the AERcam is on
2250 MHz and is an FM signal. The sig­
nal is designed for a range of 100 feet and
runs a whopping 250 milliwatts . The
only wrinkle is that the two cameras
inside the AERcam are apparently wired
as a stereo image for better viewi ng over
the link. Thi s is one aspect of the arrange­
ment I haven 't yet been able to get better
information about. You can read more
about th e AERca m at <http ://
38.201.67.70/station/assembly/sprint/>.

Imagine being able to watch FM tele­
vision signals direct from orbit during the
years-long construc tion of the Inter­
national Space Station . It will take some
effort , to be sure. You' ll need a low noise
preamp and a decent dish antenna. I'll
leave the details to some of our more tech­
nically oriented read ers. You'll probably
want a computer to handle automated
antenna tracking, but satellite enthusiasts
have been doing thi s for over a decade.
And there are severa l possibilities for
receiving equipment. Con sider the
Wavecom' Jr. that has been so popular
with the 2.4-GHz ATV community.
The se devices can be moved in frequen­
cy by changin g the pre-programmed
microprocessor. If you' re interested in
thi s approac h, Brian Miles, WB7UBB,
has offered to make replacement PIC
microprocessors with different frequen­
cies than come with the standard
Wavecom. Contact Brian for more infor­
mation at 12015 N 34th St. , Phoenix, AZ
85028; or via e-mail to <w b7ubb@
home.net>.

So there you have it-QRP TV DX
from space. Who'll be the first to rece ive
video from the AERcam "Sprint" and
retransmit it on ATV ? You can bet that
I'll be working on something to recei ve
these tiny signals from orbit.

Let's Hear from You
Don 't forget-this column is a forum

for sharing your ATV activities with the
rest of the ATV community. Send your
ideas, experiments, and happenings to
atv@cq-vhf.com. And who know s? You
might even see your own name and call­
sign in print! •
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ow It Works Theory 'n Practice

Understanding Signal Levels,
Frequencies, and Modes Part 3

Now that we've explored the basics of amplitude (signal levels) and
frequency, we'll conc lude our series by showing you how these
concepts are applied in t he various types of modulation (modes) we
commonly use on the rad io.

Photo A. The Vectronics Crystal Radio Kit as received and ready f or assembly.

Our previou s two months' columns
highlighting amplitude , frequen ­
cy, and electron ic measurements

filled available space before we could in­
clude a related introduction to modes of
communication. Consequently that topic ,
an easy exper iment in comparing FM and
AM, plus a fun quick-brew crystal radio
project are in the limelight this month.The
overall result promises to be a winner.
Yes, indeed, as you surely will agree, it's
this endless variety of special studies and
pursuits that keeps amateur radio excit ­
ing year after year, generation after gen­
eration . Enjoy the ride...err ...experience!

CW, AM, and 556
5implified

Now, continuing on from last month,
let's firm up our ground floor studies in
amate ur radio basics with an easy-to­
understand explanation of such modem
communications modes as CW, AM ,
SSB and FM. In addition to setting the
stage for more advanced technical dis ­
cussion s in future columns, a group of
mode-related questions is included on all
classe s of license exams. Learning "how
it works" will thus prove beneficial in a
number of ways .

The oldest, most basic, and easies t to
understand mode in use today is Contin­
uous Wave, or CW (illustrat ed as "A " in
Figure 1). Here, a transmitter 's signal is
keyed on/off at a Morse code rate of
betwee n five and 40 or 50 words per
minute (wpm) and intelligence is con­
veyed in the form of dots and dashes.

Morse may be old, but it still "gets
through" and covers aparticularpath with
the least amount of power (compared to
analog voice modes). It also represents a
proud personal skill, ju st likeplaying a
musical instrument. When pursued with
a new and "just-right-for-you'Ipump key,
bug, or paddl e, CW can ,also prove
delightful to operate. Since a radio signal
is simply keyed on/off, the bandwidth of
a CW signal is quite narrow-typically
250 Hz. '-

Also easy to understand is Amplitude
Modulation , or AM ("B" in Figure 1).

Here, the outpu t level of a transmitter's
signal or key-down carrier is varied from
minimum (zero) to full power (100 %)
output, according to applied speech or
audio . This continuous fluctuation in out­
put power causes additional audio-relat­
ed signals called sidebands to appear
above and below the carr ier signal's fre­
quency. Differences between the carri­
er 's frequency and frequencies of energy
in the sidebands correspond to audio
tones within speech. AM amateur radio
transmitters are not crysta l filter- restrict­
ed in bandwidth as are SSB (single side-
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produced by swinging carrier
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± center resting frequency

Figure 1. Simplified outline ofpopular modes used for communication. Discussion of each in text .

Photo B. Vectronics kit fully assembled and ready for action. It' s a true "f ree play radio ," as
batteries or external power are not required for operation, and does a good job of pulling

in distant clear channel stations at night.

band) transmitters, so their on-the-air sig­
nals are usually 10 kHz wide and their
sound is rich and full.

An SSB signal is similar to an AM sig­
nal,except that its carrie r is nulled, or bal­
anced out and one sideband is filtered out
(Figure IC) . Since only one sideband is
transmitted, receiving stations use their
rig 's internal BFO (beatfrequency oscil­
lator ) to reinsert or synthesize a carrier to
heterodyne, or mix with, the single trans­
mitted sideband. If the receiver is set
slightly lower or higher than the original
carrier's frequency, either bassy or high­
pitched speech results (sound familiar?).
A transceiver's SSB filter is usually 2.5
or 2.7 kHz wide, so SSB occupies more
band room than a CW signal, but less than
an AM signal.

Frequency and Phaee
Modulation

FM, or frequency modulated, signals
are particul arly interesting as they're
produced by varying the f requency of a
transmitter ' s key-down or full-carrier
signal at an audio rate. As a result of
swinging the carrier above and below its
center restin g/unm odulated frequency,
dispersed energy produces a number of
instantaneously appearing sidebands
(Figure ID). The rate at which an FM sig­
nal swings above and below its center

frequency is determined by the modulat­
ing tone(s), and the level or amplitude of
the modulating tone(s ) determ ines the
amount of frequency swing.

Read that last sentence again. It con­
tains enough "invisible information" to
fill a separate month's column. Really!
Low-pitched tones produce slow fre­
quency swings. High pitched tones pro-

duce rapid frequency swings. Low vol­
ume sounds produce below average fre­
quency swings or deviation. Since a
receiver 's bandwidth is preset , what
would you say happens when deviation
does not swing over the full range? You
guessed it: the passband 's unused range
fills with band noise and you experience
noisy recept ion. On the other hand , what
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Figure 2. Circuit diagram ofthe Vectronics'
Crysta l Radio kit. Thanks to a well-docu­
mented instruction manual and inclusion of
all parts, item goes together very smoothly.

(Reprinted with permission)

quencies; thus it is the easiest mode to
demodulate. ' A simple crystal diode
serves this purpose in fine style. (Quick
review: in a superheterodyne receiver,
the received signal frequency is mixed,
or heterod yned , with a set frequency pro­
duced by the receiver 's IF, or intermedi­
ate frequency, oscillator. Additional sig­
nals are generated at two new frequen ­
cies: the sum and the difference of the
received signal's frequency and the IF.
One of these new signals is filtered out
and the other is amplifi ed and sent to the
audio section of the receiver and ulti­
mately to the speaker.)

AM versus FM- You Be the Judge

Photo C. The Crystal Set Society has a bimonthly newsletter, books galore , and is a gold mine
ofcircuits and inf ormation on crystal radios ofall types.

Commercial (wideband) FM has the ability to convey the full "Hi-Fi" range of
audio sounds from 20 to 20,000 Hz while commercial AM is limited to 5,000 Hz.
Can you actually hear that difference in audio quality? Try this quick 'n easy exper ­
iment in your own auto and decide for yourself.

First, if you can , select a local station simulcasting one or more programs of iden­
tical content on both the FM and AM broadcast bands . Adjust your car radio 's bal­
ance/fader control s so all sounds eman ate from only one speaker (thus eliminating
any misjudgments due to stereo effects) . Now, while listening to both music and
speech, punch the radio ' s AM/FM button to switch between stations and compare
audio quality. AM may seem to exhibit the same fidelit y as FM, but remember it
doesn't even contain tones above 5,000 Hz. So, assuming use of speech-only, what
are FM's main advantages over AM? First, it's much less susceptible to noise and
static (a whole column topic by itself; for now, just take my word for it). Second, a
hefty modulator circuit is not required for FM as it is for AM. In other words, FM
yields rich audio without rich expense . And that' s why it' s so commonly used today
for voice communication,even when the fidelity of a wideband signal is not required.

ie-frequency signal that's modulated in
some manner by intelligence (in this con­
text, intelligence means any message or
data that is to be transmitted, regardless
ofwhether it meets the more traditional
defin ition of the term-ed.). In order to
receive that signal, we must select its fre­
quency, demodulate its information, and
reproduce its intelligence. Selection and
reproduction will be illustrated further as
we proceed and discuss crystal sets. Right
now, let' s con sider detection require­
ments for each mode .

AM has its own carrier or reference sig­
nal for heterodyning with sideband fre-

2K or
higher1N34A

''---I' Audio
Signal reproduction

detection

•
Signal

selection

do you think happens if the signal overde­
viates, or swings beyond the limits of the
receiver 's bandwidth? That' s right. Parts
of the signal outside the passband will be
clipped off by the receiver and the signal
will sound choppy and distorted.

Generally speaking, there are two
widths of FM signals in common use
today: 200-kHz WBFM (wideband FM)
used in comm ercial FM broadcasting (88
to 108 MHz) and 10- to 15-kHz NBFM
(narrowband FM) used in amateur radio
and other communications services.
WBFM's audio range or width of 20 to
20,000 Hz is ideal for music , where as
NBFM 's audio range or width of 20 to
5,000 Hz is quite adequate for voice (see
"AM versus FM-You Be the Judge ").

A popular variation of FM is pha se
modulation, or PM. If you look careful­
ly at the specifications for your "FM"
transceiver, you may be surprised to see
that the method of modulation is actual­
ly listed as PM or phase modulation.
Basically, PM is produced by capaci­
tively or inducti vely shifting the phase of
a transmitter' s carrier ahead of or behind
its reference points (see Figure IE).
Regular FM detectors interpret the result s
of a shifting-in-phase signal as changing
in frequency, and so detect it as conven­
tional FM . Using PM allows manufa c­
turers to get the same basic results of true
FM modul ation with less complicated
(and therefore less expensive) circuitry.
Interesting, eh?

Pulling Voices
from the Air

Described in plain langu age, a radio
transmitter generates and emits a specif-

'i17
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more pages, but I promised this would be
a simplified discussion, so let' s move
ahead and bring on the fun!

CrystaI Sets:
Radio's Timeless Classics

Surely the most famous of all "simple­
ceivers," and the little tyke responsible
for originally inspiring many folks to
investigate amateur radio, is the classic
crys tal set. This has been produced in
hundreds of variet ies, ranging from open­
air and wood-framed types to novelty
versions like Philmore' s eternally popu­
lar "Rocket Radio" of the 1950s (where,
oh where have those heartth robs gone?) .
Home-assembled crystal sets have also
been stuffed into everythin g from Fire
Chief Matchboxes to Sucrets tins. In
addition to their appeal as good "confi­
dence-building first projects" for new
and prospecti ve amateurs , crystal sets
vividly demonstrate the basic require­
ments of any receiver: signal selection,
detection,and audio reproduction.These
steps are performed by a tuned circuit, a
galena rock or ger manium crystal detec­
tor, and earphone(s) .

Most crystal sets are built to cover the
AM broadcast band (550 to 1650 kHz),
but their coil(s) can be tapped or changed
in size to tune shortwave and even low
VHF ham bands like 6 and (maybe with
patient dinking) 2 meters. Copying local
airport traffic on the 120-MHz AM air
band, plus slope detecting (copying FM
with an AM detector tuned slightly off­
frequency) nearby stations and repeaters
on 6 meters are additional possibilities
worthy of pursuit.

So what' s stopping you from building
a crys tal set right now? Hesi tant to
assume the challenge of hunting parts?
Want "one-stop mail-order shopping"?
Read on!

The Vectronics Crystal
Quick-Kit

Crystal sets may not be as plentiful
today as they were in the past, but dili­
gent hunting can uncover some neat and
impressive kits. One of the newest, most
complete, and readily available kits today
is the Vectronics Crystal Radio Kit,
shown in Photos A (before assembly) and
B (after assembly); the set's circuit dia­
gram is shown in Figure 2.This kit comes
with all the kibbles and bits, includin g
wire for the coil and antenna and a high­
impedance crystal earphone. I would say

Since FM changes in frequency rather
than amplitude, some form ofjrequency­
discriminating arrangement must be used
to retrieve transmitted audio. Modem FM
detectors or demodul ators have become
rather fancy, but their general concept of
operation involves using dual tuned cir­
cuits, with one resonant above and one
resonant below a center-reference fre­
quency. Diodes in each circuit conduct
and pass small voltagescomparable to the
swing or modulating frequency . Phase­
modulated (PM) signals are detected in
the same way. I could continue several

500pF
500pF

Spacing between sp ider web coils is
variable for tuning.

r1000pF

Two spider web coil forms used in
receiver. Wire is woven between
smaller dowels.

1N34A

Photo D , The Crystal Set Society also carries several varieties ofcrystal radio kits like the set
shown here,plus hard- to-find components like miniature open-air tuning capacitors and high­

impedan ce crystal earphones, such as those iii the upper right of this photo .

A CW signal consis ts of little more
than a carr ier signal that is switched onl
off according to Morse code. Conse­
quently a secon d signal separated by
approximately 700 to 1000 Hz from the
desired signal's frequency must be het­
erodyned or "beat" with the CW signal to
reproduce an audible tone. This signal
may be generated internally by a receiv­
er's BFa or externally by a small tran­
sistor oscillator circuit. An SSB signal
consists of only one sideband, so a BFa
or extemal signal must also beat with it
to produce audio.

Figure 3, Circuit diagram of Spider Web coil-type crystal set discussed in a previous "Crystal
Set Society Newsletter ." Figure courtesy Rebecca A. Hewes and the Crystal Set Society,
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it. That's CQ. Read and enjoyed by over
90,000 people each month in 1 1 6
countries around the world.

It's more than just a magazine.
It·s an institution.

CQ also sponsors these fourteen
world-famous award programs and
contests: The CQ World-Wide DX
Phone and CW Contests, the CQ WAZ
Award, the CQ World-Wide WPX
Phone and CW Contests, the CQ
World-Wide VHF Contest, the CQ
USA-CA Award, the CQ WPX Award,
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Please start my CO subscription with
the next available issue .
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Resources
Vectronics Crystal Radio kits (Model

VEC-12IK) retail for $ 19.95 and are
available from amateur radio dealers
nationwide or may be ordered directly
from Vectronics, 1007 Highway 25
South , Starkville, MS 39759; Phone:
(800) 363-2922; Fax: (60 1) 323-655 1;
Web : <http://www.vectronics .com>.

The Crystal Set Society may be
reached at P.O. Box 3026, St. Louis,
MO 63 130; Phone: (800) 927-1771.
Membe rship/newsletter subsc riptio ns
are $ 10.95 a year, $ 12 Canadian, or $ 17
OX. Inqui ries should be addressed to
Rebecca A. Hewes at the above address .

Wrap Up
Once again we're down to the wire and

must sign off, but stay tuned for more hot
topic s in the months ahead. Next in the
spotlight is microphones, and we have
views and detail s of some real gems to
share with you. Still using a generic mic
with your rig? Check out next month 's
co lumn for guidance on customizing that
mic to fit your voice and improving your
on-the-air image. 73 and may the force of
goo d signals be with you!

- Dave, K4TWJ

The Crystal Set Society was started in
1991 by Phil Anderson, W0XI , president
of Kantronics. In the beginning, the
Society's new slett er was mostly theory.
But at the request of members, the
newsletter' s focu s changed to projects
like sets with Spider Web coils, foxhole
or " razor blad e" radio s, shortwave
receiv ers with Galena detectors, and even
sets with FM detectors similar to the clas­
sic Foster Sealey. Tod ay, the Crystal Set
Society is headed up by Phil ' s daughter ,
Rebecca A. Hewes. It has close to 1,000
members, a captivating bi-monthly
newsletter load ed with neat crystal set
ideas, a terrific bookstore with back
issues of the newsletter, crys tal radio
books, hard-to-find parts, and eve n crys­
tal set kits (photos C and D). Just look­
ing through the last two newsletters kin­
dles irresistible enthusias m for building
crys tal sets. They describe a loop anten ­
na receiver, details on winding Spider
Web coi ls, and much more . Some of the
circuit diagrams simply beg to be shared
(Figure 3). Want to add some extra fun
and enjoyment in your amateur radio
wor ld? Check out the Crystal Set Society.

typical assembly time is a cas ual after­
noon, allowing time to wind the coi l,
string up an antenna , and explain radio to
a curious assista nt or young relative .

Once the litt le gem is perk ing , you
might connect a jumper lead to its coil' s
top or bottom and use it to tap-se lect var­
ious windings for higher freq uency or
shortwave reception . Remember to
scrape off the enamel insulation from the
tum s at tap point s. Jumping or shorting
out all but eight or 10 coil tum s should
let you hit the 49- , 41 -, and 31-meter
shortwave broadcast band s, and the 40­
and 30-meter ham band s. You can use an
HF transceiver or communications re­
ce iver to determine the frequency range
of your crystal set (find the matchin g sig­
nals). Thi s process will be slow, but that
is half the fun.

Want more ideas? Use a signal gener­
ator or grid dip meter for a BFO, and the
set can tune in CW and/o r SSB signals.
Reduce coil turn s or substitute a small
coi l, like 10 or 12 turns of wire wound on
a Popsicle stick, and you may rece ive 6
meters or the 119-MH z aircraft band.
Gos h, this could tum into a big- time radio
adve nture ! (See "Reso urces" for order­
ing informat ion.)

"[Phase modulation] is
produced by capacitively or
inductively shifting the phase
ofa transmitter's carrier ahead
of or behind its reference
points....Regular FM detectors
interpret the results ofa
shifting-in-phase signal as
changing in frequency, and so
detect it as conventional FM."

The Crystal Set Society
Homebrewing crystal sets is akin to

eating potat o chips-it's diffi cult to stop
with just one. But why stop? Each affec­
tionately built crystal radio is a conver­
sation item and a piece of history you can
hold in your hand-agem you'll be proud
to own and display for many year s hence.
All you need to start bui lding an authen­
tic replica from yesteryear is a circuit
diagram, well-detailed description, and
maybe a photo-and the perfect source
of that guid ing information is the Crys tal
Set Society (again, see "Resources").
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he Final Frontier Ham Radio Above 1000 MHz

Microwave Propagation

If you think that the microwave bands are only good for line-of-s ight
communications, well, you haven't been reading this magazine
very closely...

"In regard to the limited range of prop­
agation of these microwaves, the last
word has not yet been said . It has
already been shown that they can travel
round a portion of the earth's curva­
ture, to distances greater than had been
expected."-Guglielmo Marconi , 1932

I
n 1932, during this same speec h inau­
gurating the Dover-to-Ca lais ITT
microwave link, Marconi reminded

the audience that, at the time of his 190 I
Transoceanic tests, mathematicians had
calculated the maximum range of elec tric
waves to be 165 miles.

Ask just about any of your friends on
75 meters or one of the repeaters, and
they 'll tell you that microwaves are line
of sight. "If you can't see them , you can 't
work them," they'll tell you with complete
confidence. Yet you keep hearing me talk
about 100-mile contacts any time of the
day or night , and even occasional 1,000­
mile QSOs, on microwaves. What gives ?

Inside Microwave
Propagation

There is a variety of factors that allow
microwaves to travel beyond the horizon.

The first factor is the density profile of
the atmos phere itself. The air is denser
near the gro und and gets thinn er as we go
higher. In my simplifie d drawing in
Figure I, you can see that the air itsel f is
like a prism , continuous ly bending radio
waves back towards the Earth. And a
pris m bends or refracts smaller waves
more than longer waves. So the atmos­
phere natura lly bends microwaves better
than UHF, and UHF bends better than
VHF, etc.

From a band openi ng point ofview , this
means 10 GHz ope ns first, then the open­
ing works its way down to UHF, and final­
ly to VHF. So when you hear that nice
tropo opening on 2 meters, the microwave
bands have already been open for some
time. This top-down opening has been
co nfirmed by many propagation studies
and by radar ope rators.

Density Altitude
If you've ever worked with the equa­

tions predicting repeater or telev ision
coverage, you've used the ,,4/3 Earth's
curvature " form ula. This formu la says
that if true line of sight is 15 miles, then
use 4/3 x 15 miles, or 20 miles, as your

normal range. This 4/3 form ula allows for
the natura l bending of the rad io waves in
the atmosphere (see Figure 2).

So is coverage better than 4/3 ever pos­
sible? Cer tainly! The density of the prism
is changing all the time . The denser the
prism, the better the atmosphere bends
radio waves, and the father your signa ls
go. For those of you who are pilots, this
is called your density altitude. So, those
coo l, damp mornings with a high baro­
metric pressure, when you can take off
with four passengers, luggage, and a full
load of fuel, are also the mornings when
the microwave bands are open.

So what are we looking for? Key fac­
tors are barometric pres sure much high­
er than normal and a high humidity. Th e
air' s densi ty increases when it is carry­
ing a lot of water, and the signals trave l
as far as the high pressure area extends.
With slow-moving high-pressure areas ,
microwave openings of tho usands of
miles (especially over water) are rela­
tive ly common.

Atmospheric Scatter
Scatter propagation take s advantage of

turbu lence in our atmosphere. Take a look

Figure 2.Refraction Effects of the Atmosphere. Without any atmospheric
enhancements , the radio horizon is normally considered to be 4/3 of the
visual horizon , so a I5-mile visual "lin e-of -sight" path provides a

20-mile radio path .

HF

VHF
UHF

Figure 1. Density Profile of the Atmosphere. The air is denser near
the ground and gets thinner as you go lip. The air itselfis like a prism ,
continuously bending radio waves back towards the Earth. Since a
prism bends smaller waves more than longer waves , it is most effi -

cient at microwa ve frequen cies.

By Kent Britain. WA5VJB (Wa5vjb@cq-vhf.com)
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Figure 3. Convex and Concave Optical Lenses. /fyou shine a light up onto either a convex or
concave optical lens that' s horizontal above you, some of the light will be scattered up and

some will be scattered down...and it doesn't really matter which shape the lens is.

at Figure 3, which shows you what hap­
pens to light when it passes through con­
vex and concave optical lenses . Note how
each different type of lens bends the light
waves differently, but, in each case, some
goes up and some goes down .

Less Dense

Transmitter

Now let's put these same types of lens­
es in the atmosphere (see Figure 4), where
they will be like a bubb le of air that is
either more or less dense than the sur­
rounding atmosphere. It doesn 't matter if
that bubble's density is greater or less

"With slow-moving high­
pressure areas, microwave
openings of thousands of miles
(especially over water) are
relatively common."

than what surrounds it, as long as it's dif­
ferent. In either case, a port ion of the
energy is deflected back toward the
ground. Clouds themselves do not reflect
radio waves, but cloud s are co mmo n
where there are density changes in the
atmosphere . Aga in, it doesn't make much
difference whether this bubbl e of air is
warmer than the surrounding air, or coo l­
er, or wetter, or drier. As long as it caus­
es a density change in the atmosphere, a
porti on of the radio waves hitting thi s
pocket will be directed back to the ground.

Rain Scatter
Another atmos pheric phenomenon

that refl ects microwave signals is water,
or , more specifically, raindrops. These
little dielectri c blobs are just about the
same size as half-wave dipoles on our
5.7-GHz and IO-GH z amateur bands.
Shooting a beam of microwaves into a
rainstorm is much like shining a spot­
light into a snowstorm. The signal
reflects everywhere! (see Figure 5). I
remember W5UGO de- scribing a 5.7­
GHz QSO with K5PJR on an Oklahoma
summer day with his three-foot dish
pointed straight up into a thunderstorm.

Signals Returned

Over The Horizon

Figure 4. Atmospheric Scattering. Think of a concave or convex lens at radio fr equencies. Any change in the density of the atmosph ere-it
doesn't matter if it's higher or lower-will result in scattering of signals at microwave fr equencies.
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Figure 5. Rain Scalier ofMicrowave Signals. Raindrops look like half-wave dipoles to a sig­
nal at 5.7 or 10 GHz. Transmitting into a rainstorm will result in significant scattering-s-and

much far ther than "line-of -sight" distan ces-s-at microwave fr equencies.

His signal went up several thou sand feet ,
sca ttered off the raindrops, and went all
over Okl ahoma.

My introduction to IO-GH z "rain scat­
ter" was from G3WDG/W5 . Charlie had
set up a small station 40 miles away , and
we had been playing with signals for a
day or so. When a Texas rainstorm hit (I
always loved his quote, " It doesn 't rain
like this in England!"), he called me up
and we went to 10 GH z. Normally, the
beamwidth of my 18-inch dish is only 5
or 6 degree s. If I turn the dish any more
than that , the signal goes away . But with
all the rain scattering the signal, his direct
signal was 2 S-units weaker. Only now I
could rotate the dish 30 degrees in either
direction and still hear his CW!

Doppler Shift
There is another effect to sending CW

signals throu gh a rainstorm. When 10­
GH z signals boun ce off of moving
objects, the signal now has a Doppler
shift (an apparent shift in frequency based
on your frequency, the speed of the mov­
ing objec t, and whether it' s movin g
toward you or away from you). So what' s
the Doppl er shift of billions of swirling
raind rops? Yeah, billions of different fre­
quencies. The net result of this is a CW
signal about 5 kHz wide that sounds a lot
like keying a compressed air hose . SSB
signals get spread out and you can bare­
ly hear your own ca ll come back, much
less understand a conversation. So rain
scatter is mainl y a CW mode.

Rain scatter has become a big sport in
Europe. After a rain front move s acro ss
England, and is over the North Sea and
the English Channel, British microwave
stations point their antenna s southeast.
Word gets out to the European stations
on the continent and hundreds of German
microwave stations point back to the
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Signals Scattered

Beyond the Horizon

Northwest. Result: 200-to-400-mile rain
scatter QSOs are quit e common between
England and Germany while it's rainin g
over Holland and Belgium .

Aircraft Scatter
I did a paper on aircraft scatter for the

1992 Central States VHF Society Pro ­
ceedings. Boun cing signals off of aircraft
is a far more complex subject than you
might first think, but , in general, you need
big antennas and lots of power.

As an example, for a 200-mile QSO on
10 GHz with a 747 halfw ay in betw een ,
you would need IO-watt stations, 18-inch
dishes, and GaA sFET front end s. In the
practical ham world , it' s just another of
the dozens of obje cts out there reflecting
a small part of your signal. Work 'em
first, figure it out later!

New North American
Records on 120 and
144 GHz

From out west , we have new s that
KF6KVG and W0EOM have been work­
ing with their millim eter gear again (these
amateur band s have a wavelength of 2
millimeters). Th ey both use Hughes
harmonic mixers and 9-inch dishes.
W0EOM uses two antennas and two
mixers , with one optimi zed for transmit
and the other optimized for receive.
KF6KVG uses one dish and mixer, but
changes the diode bias between transmit
and receive. On October 2, 1998, they had
a one-way QSO of 4.9 kilometers (just
under 3 miles) on 144 GHz, beyo nd the
current U.S. record, but were unab le to
complete a two-way QSO due to
KF6KVG 's lower power.

They modified their equipment for
120 GHz, and on November 16, Will and

"S hooting a beam of
microwaves into a rainstorm is
much like shining a spotlight
into a snowstorm. Th e signal
reflects everywhere!"

Bob completed a 5.3-kilometer (3 .18­
mile) QSO for a new U.S. record. Look
for them to be revi siting 144 GH z soon .

For those of you who may scoff at a
5.3-km record , I just challenge you to
see how far yo u can get with a few
microwatts of RF. Also, the atmosphere
itself absorbs the signals on these band s.
So QSOs are like trying to communicate
with searchlights in the fog. But as tech­
nology march es along, the potential for
our millimeter wavel ength bands is
tremendous. The band width to run hun­
dreds of TV channels, hundreds of thou ­
sands of repeater channels, thousand s of
T-I data lines, or most anything else we
may want , is a big resourc e. We should
encourage and support those ham s who
are experimenting there or , better yet ,
join in the activity.

Microwave Update 1999
The North Texas Microwave Society

will be hostin g this year's Microwave
Update Conference. AI Ward, W5LUA,
and I will be the hosts. Thi s annual con­
feren ce on amateur microwave opera­
tion , con struction, and techniques will be
held October 22 and 23 at the Harv ey
House hotel and conference fac ilities in
Plano , Texas. I will be organizing one of
our world-famous electronics surplus
tours on October 2 1st. I hope manyofyou
will be able to attend and I'll be passing
along more detail s as we get closer. •

Resources

For addition al information on 10­
GH z propagation in particular, see " I0
GHz-A Good Band for a Rainy Day,"
by Tom Williams, WA IMBA, in the
February, 1997, CQ VHF. Back issues
are $4 each to U.S. addresses, postage
included. Contact CQ VHF magazine ,
25 Newbridge Rd., Hicksville , NY
1180 I; Phone: (5 16) 681-2922; Fax:
(516) 681 -2926; E-mail : <backissues@
cq-vhf.corn >: Internet: <http://www.
cq-vhf.com >.
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Would You Buy a Used Hobby from
This Guy?

Ham radio needs a good image makeover, says WB2D, along with _
some good salesmen who know what the "cust omer" is looking for.

What got you thinking that you
might want to become a ham?
What sold you on ham radio?

How did you move from not knowing that
it existed as a hobby to join ing its ranks?
Simple questions?

Most of us can 't answer "simple" ques­
tions like these off the top of our heads.
We have to stop and let our minds drift
back in time (well, at least, I do). Then,
somehow, when you go back into that
memory and relive it, you can start to see
the steps you went through. For most peo­
ple, I suspect, the decision to become a
ham pretty much follows the decision­
making process (usually referred to as a
"strategy") used to make a majo r pur­
chase. Everybody 's individu al strategy is
different , to some extent. Some people
have better strategies and typically make
better decisions. But there ' s probably an
overall model into which most buying
decisions fall.

"Selling:' Ham Radio
Most sales models talk about a five­

step process: attention, interest, convic­
tion, desire , and decision, or words to that
effect. Most of the time, we move through
these stages or states of consciousness
without much awareness of what we' re
experiencing. We just know that we're
being drawn in a particular direction. It
just seems the "natural" thing to do. If it
doesn't seem "natural," we usually talk
about high-pressure sales tactics. After
the fact, we tend to invent all sorts of ratio­
nalizations of why we made the decision
that we did. In reality , though , a salesman,
or an advertising campaign , or the words

of a friend, or random circumstances
moved us through the stages of our deci­
sion-making process.

A good salesman is like a magician
who gets the audience to focus on the right
hand while the left moves things around
and makes the "magic" happen .The good
salesman is focused on doing things that
"naturally" move you through these
stages. There' s an old saw that it' s the

"For most people, I suspect, the
decision to become a ham pretty
much follows the decision­
making process (usually
referred to as a 'strategy') used
to make a majo~ purchase."

"sizzle that sells the steak." Logic is a
wonderful tool, but it's pretty much use­
less in the sales process, except in the con­
viction stage, and even there it' s of very
limited value. The decision to buy is
almost always made on an emotional
basis, and then "reasons" are accumulat­
ed to rationalize the purchase. By the way,
this is not rocket science: these laws of
selling have been pretty well recognized
and documented since the 1920s and'30s.

What We're Up Against
One of the first things I do in the morn­

ing is walk the dogs. A couple of days
ago, I went out with the dogs before 8 a.m.
and headed for the beach (it's a dirty job ,
but somebody has to do it).As I was walk­
ing along, I saw something that made me
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On the Cover

They're baaaaack!!! Ward Wheaton,
WB7VVD, and Harold Sibert,
KC7AED, who graced the cover of our
very first issue, are back again ...this
time working on the Phoenix Area
Microwave Associati on 's "Laser
Project. " Ward and Harold hold the red
(Helium-Neon , or HeNe) laser distance
record of 119.6 miles-using 5-milli­
watt HeNe lasers- and hope to stretch
it even farther when they can find the
right mountaintops. According to
Harold (who now holds the CQ VHF
record for number of times on the
cover, at three , including last July),
laser communication was a logical
next step up the frequency ladder.
"Ward got me interested," he told us.
"We started a contest group and were
playing around with microwaves and
wanted to get on all bands-and it just
sort of blossomed from there." You
can keep updated on the group's
efforts to set new laser distance
record s on Harold 's Web site at
<http://www.primenet.com/-hsibert>.

Now, red laser frequenc ies may
seem pretty high to most of us, but not
to Eric Stroud, KB2TCQ, and his
northern New Jersey laser group. For
them, red is boring. So they've climbed
even higher-above 550 THz (that' s
Terahertz, or 1 million MHz)-and are
using argon-ion lasers and a variety of
others to produce signals up into the
violet range (the highest frequencies of
visible light), and are working on ultra­
violet. To discover what they're up to,
read Part 1 of Eric 's article, "Lasers to
the Limit," elsewhere in this issue.

And keep in mind that there 's no
limit to the fun and variety that' s
available to every licensed ham on
50 MHz and above...even ifit's waaay
above. (Cover photo by Larry
Mulvehill, WB2ZPI)
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"The decision to buy is almost
always made on an emotional
basis, and then 'reasons' are
accumulated to rationalize the
purchase."

realize why ham radio is declinin g. There
was a middle-aged guy out in his front
yard talking to someone on his cellphone.
Let 's just say that he was not particular­
ly fit, and it didn't sound like he was the
most sophisticated guy in the world. But,
he certainly seemed to be enjoying his
conversation.After the dogs and I assured
ourselves that the ocean was functionin g
normally and that the day could proceed
without interruption, we headed back .
The guy was still on the phone . No won­
der ham radio is declining.

When I got back to the house, I sat
down to breakfa st and was reading the
newspaper. An article written by a moth­
er caught my attention. It seems that this
lady's son is a computer whiz and spends
a lot of time on the Internet. Part of it is
for research, but a lot of his time is spent
in various on-line chat rooms. So, the
mother, wanting to know just what her
son was up to, began hanging out in the
chat rooms. One of the first things she
noticed was a style of communication that
mixed a nearly incomprehensible slang
with goofy spellings and upper and lower
case letters mIxeD toGeTheR iN a
ranDOm FaSHion .

She started asking the various partici­
pants why they were doing this. Some of
them ignored her, and some of them
insulted her, but a few answered. Why?
It is "creative" and cool. It is fun to com­
municate in a way that excludes people
who are out of your circle . In other words,
this was a way to lock out adults. Not
because the kids wanted to do something
illegal or immoral or fattening. No, just
to have an identity of their own. There
was an excitement to it.

Then , I thought back to those ancient
days when I was in high school. A bunch
of us used Morse code to communicate
during really boring classes. If I recall
correctly, it was a visual process with the
dits and dahs formed by how long the
index finger touched the desktop. It was
fun, it was exciting, and we had found a
way to exclude the teachers-cxcept for
Mr. Holt. We didn't know he had been a
radio man in the Navy and could run cir­
cles around all of us with Morse code. I

had no idea what was up when he asked
four of us to stay after class one day. After
all the other students left, he gave us some
pointers on how to send insults and curs­
es using Morse. I sure was surprised to
find out that the United States Navy had
abbreviations for all those words!

What Sold Me
I thought back to how I became inter­

ested in ham radio. It all started with a
few comments that the science teacher
made about communi cations and elec­
tronics. That was the first time I' d ever
heard of the hobby. One of my friends
who was active in the Boy Scouts started
talkin g about getting a Radio Merit
Badge. And then one of us discovered
Popular Electronics magazine. Each
month , there was another fascinating col­
lection of news about electronic equip­
ment, advances in technology, and pre­
dictions about what the future held. And
there were these great stories about two
high school kids who did all these neat
thing s with electronics and ham radio.
When the new issue arrived each month ,
the rest of the world dissolved and dis­
appeared until the whole magazine was
completely devoured.

Somewhere very early on, I began to
fanta size that I, too, was doing all of these
neat things 'with electronics and ham
radio . Each month , the fantasies became
stronger and more vivid. Maybe it was
something I could do when I grew up, but
I felt that there was no way that I could
ever get to be a ham in the little rural town
where I lived.

Next, my dad bought me a three-tube
shortwave radio kit. I put it together , and
it worked! (I should say it worked in spite
of the fact that I put it together!) Suddenly,
I was a world traveler. Tum the dial and
listen to time signals from CHU or WWV.
Tum the dial and hear some exotic lan­
guage. Move on to the next frequency and
find a woman speaking English with a
very slight, but very distinct accent. Radio
Moscow! Ooooh. I wonder if I am break­
ing the law just listening to her? Well ,
even if I'm not breaking the law, it most
be immoral or unpatriotic or something.
And the next day you go to class and talk
to your friends in hushed tones. Shallow
breathing and dilated pupils. The internal
camera zooms in rapidly. It was all very
exciting, clandestine-fitting for a James
Bond movie (we 'd have to wait a few
years for "Dr. No").

Then , one day someone came to out
school with the news that the local recre-
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"Then, one day someone came to school with the news that the
local recreation department was sponsoring a Novice ham radio
class ...fantasy hadjust crossed that thin red line into reality. I
signed the sales contract right next to the big, black X."

ation dep artment was sponsoring a
Novice ham radio class . I didn 't even
know there were any hams who lived in
town. Heck, a ham must be a special per­
son, and I was sure that there was no one
that special in our town. But fantasy had
just crossed that thin red line into reality.
I signed the sales contract right next to
the big, black X.

A New Generation
Later on, I watch ed a whole new gen­

eration of hams come in out of the cold.
It was 2-meter FM that brought them in
the door. There was something so cool
about walking around with a portable
radi o that you could use to call your
friends . If an autopatch was avail able,
you could even mak e phone call s-as
long as you didn 't violate the FCC rules
about not ordering a pizz a. Apparently,
the FDA had determined that a pizza
ordered over an autopatch was toxic , so
the FCC outlawed the practice. The exact
details escape me now, but it was some­
thing like that. But you could call your
wife and tell her you were going to be late
for dinner. And she might casually men­
tion that a pizza would be good. And you
might agree that it would be good and that
you expected to drive right past the pizza
parlor at about 7:30. Somehow, when you
stopped at the pizza parlor at 7:30, there
was a pie waiting with your name on it­
one guaranteed not to be toxic in any form
since it had not been contaminated by the
autopatch syndrome . (By the way, it is
now legal to order a pizza byautopatch,
as long as you don' t own the pizza shop
or work there.----ed.)

Once the ham was hooked, something
strange happened. A frequent topic of
conversation on the repea ter was some
rare DX worked that morning or the night
before. And the process started anew.

"It was no longer enough to
listen to Radio Moscow. Now,
it was time to talk to Vlad and
Igor and exchange QSLs with
them. Another signature by the
big X: another closed sale."

Ham Radio Above 50 MHz

Attracted by the 2-meter FM handheld,
the new ham got caught up in DX fever.
Then came the inevi table upgrades, rigs,
amplifie rs, towers, and beam antennas . It
was no longer enough to listen to Radio
Moscow. Now, it was time to talk to Vlad
and Igor and exchange QSLs with them .
Another signature by the big X: another
closed sale.

Where Has All the
Sizzle Gone?

What about today? Just walk into any
store and count the number ofpeople who
have cellphon es strapped to a belt, stick­
ing out of a purse or glued to their ear.
Compare the number who do to the ones
that don 't. Around here, it is about one to
one, but that may not be accurate becau se
some of the phones may be out of sight.
Why are they suddenly so popular? Well,
there ' s no getting around the conve­
nience. And with the digital PCS revolu ­
tion under way, competition in the indu s­
try has forced the rates so low that
virtually anyone with a full-time job can
afford a phone and a few hours usage each
month. That pretty well shoots down the
2-meter FM sizzle.

What about DX? Log onto Yahoo or
one of the other search engines, enter a
topic, and you 'll probably get somewhere
between 35 and 500 ,000 hits . Flip
throu gh the listings , and you will find a
foreign page or two in a matter of sec­
onds . Click on the URL, and you' ll be
connected with a computer in Sydne y or
Moscow or Bora Bora. Guess what? The
page probably has an e-mail add ress
attached to it, so you can communicate
one on one with someone on the other
side of the world. Let' s see, a computer
and a phone line versus a transceiver,
amplifier, tower, and beam, not to men­
tion the ongoing battle s with zoning com­
mitte es, landlords, and condo comman­
dos. Th at pretty well takes care of the DX
sizzle, as I see it.

Let' s not forget the chat rooms on the
AOL, CornpirServe; and the Internet in
general. And then there are the forums,
specia l intere st groups, news groups, and
so on. So much for camaraderi e. How do

you keep in touch with friends half-way
around the world ? E-mail is hard to beat.

Where Are We Going?
It all sounds pretty pessimistic, doesn 't

it? I don ' t think so. I just think that the
"Powers Th at Be" in this hob by have
been asking the wrong questions . Mostly,
the questions have to do with admi ssion
standards. "Oh.dear. Would little Johnny
get a ham license if it weren' t so hard?"

Rig ht now, we ' re in the midst of a
major effort to lower the admission stan­
dards. I think it' s pointless to do so. Don't
get me wrong, the standards may need
changing . But lowering them or even
eliminating them, I believe, will have
almost no effect on the growth of this
hobby. In the long run , it may even have
an opposite effect ; that is, it may hasten
its shrinkage. People like a challenge.

I don 't think that the problem lies in
admission standards tha t are too rigid or
too rough or too out of date. When I was
a teenager , we would have walked
halfway acro ss Texas to get a ham license
because we were excited about it. There
was something magical about it. The re
was something mysterious about it. There
was something exotic about it. It caught
our imaginations. Later on, a whole new
crew came aboard when the 2-meter FM
craze caught their imagination. Once the
imagination is ignit ed, a prospecti ve ham
will walk over hot coals to get a ticket.
Without the ima gination, he won 't walk
across the street.

I don 't have an answer, becau se the
magic of 40 years ago is gone. Unfortu­
nately, it' s the magic that I understand,
and it's the magic that the "Powers That
Be" understand . But that magic is gone
and won' t come back.

Ho wever , there are new people out
there coming into the hobb y everyday.
You are the ones who have the answer to
this problem, because something moved
you to become a ham. What turned you
on? What ignited your imagination?

Please figure it out and let us old fogies
know what it is. We don 't need lower
standards-we need a salesman who
knows what the heck is going on in his
prospec t' s mind . •

Note: The opinions expressed in this
column are those of the author and do
not necessarily represent those of CQ
VHF magazine or its publisher , CQ
Communications, Inc.
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The follo wing ham fests are scheduled for March, 1999:

M a r ch 5- 6, Hamfest ' 99, Jackson County Fairgrounds,
Pascagoula, MS. Talk-in: 144.510/145.10. For more infor­
mat ion , contact Charles "Kim" Kimmerly, N5XGI , at (228)
826-5811. (exams)

March 6, 199 9 Ker bela Hamfest , Kerbela Temple,
Knoxville, TN . Talk-in 144.83/145.43 or 146.52 simplex. For
more information , contact Kerbela Amateur Radi o Service,
Kerbela Temple A.A.O.N.M.S ., 315 Mimosa, S.E., Knoxville,
Tennessee 37901.

Marc h 6-7, 3rd An nua l Hamfest Under The Sun, Fred K.
Marchman Technic al Educational Center, New Port Ric hie ,
FL. Talk-in: 146.670 or 145.330. For more information, contact
Rick , KF4G XS, at (813) 842-2127, e-mail <richar@gte.net>.

March 7, SEWFARS Swapfest , Waukesha County Expo
Center, Waukesha, WI. Talk-in: 146.82 PL 127.3. For more
inform ation, contact (414) 835-7035 . (exams)

March 7,MTARA Hamfest & Flea Mar ket, Westfield South
Middle School, Westfield, MA . For more information, contact
Jim Allen, NI RUT, at (413) 536-5182 , e-mail: <jim.allen@the­
spa.com> or Web site: <www. mtara.org>. (exams)

Ma rch 13, Annual Hamfest & Swapfes t, Red River Valley
Fairgrounds, We st Fargo, ND.Talk-in: 14676-. For more infor­
mation, call Mark Kerkvliet at (701) 282-47 16. (exams)

Mar ch 13, Hamcom '99,Englewood ,Florida,Tringali Com­
munity Center, Englewood, F L. Talk-i n: 146.700. For more
information , contact George, KA4JK Y, 13591 Marth a Ave.,
Port Charlotte , FL 3398 1, (94 1) 697-3445 or <gs hreve@
ewol.com>.

March 13, 18th Annual M ike and Key ARC El ectr onic
Show & Flea r mar ket, Pavilion Exhibiti on Hall , Western
Washington Fairgrounds, Puyallup, WA. Talk-in : 146.82/22
(pi 103.5). For more information, call (253) 631-3756 (eves and
weekends) ; e-mai l: <mwdink@eskimo.com>. (exams)

March 13, Ha mfest, West Orange High School, West
Orange, NJ . Talk-in: 146.15+1.0 85.4T , 224.480-1.6 No Tone,
447.875-5.0 156.7T, 146.520 Simplex. For more information ,
call Jim Howe, N2TDI, and Liz Howe, N2WGH (973) 402­
6066. (exams)

March 13, Hamfest , Cave City Convention Center, Cave
City, KY. Talk-in: 146.94. For more information , contact Larry
Brumett, KN4IV, 108 Withers Dr., Glasgow, KY 42141, (502)
651-2363, or e-mail: <Ibrumett@glasgow-ky.com>.

M arch 13, Swapmeet, American Legion Post, Li nda, CA.
For more information, contact Clara , KC6JPP, at (530) 742­
2674, or Ron, W6KJ, at (530) 674-8533.

M a rch 13, Hamfest , Sc ottsdale Community College ,
Scottsdale , AZ. Talk-in: 147.18, 440.00. For more informa­
tion , contact Roger Cahoon , KB7ZWI, 8501 E. Edward,
Scottsdale,AZ 85250, (602) 948-1824 ,or (602) 943-3548 (fax).

March 14, 39th Annual Hamfest, Sterlin g High School
Field-house , Sterling, IL. Talk-in: 146.25/14 6.85 W9MEP
repeate r. For more inform ation , contact LIyod Sherman,_
KB9APW, Sterling Rock Fall s Amateur Radio Society, P.O.'­
Box 521 , Sterling , IL 61081-0521, call (815) 336-2434, or send
e-mail to<lsherman@es sexl.com>.
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March 14, Hamfest & Compute r Show, Indiana State Fair­
grounds, East Pavilion Building, Indianapolis, IN . For more
information, Send SASE to Indiana Ham fest, P.O. Box 1,
Monrovia, IN 4615 7 or contact Dennis Bauerfiend , WB9ZNZ,
at (317) 996-3782 ; e-mail <dbauerfiend@cleveland.dfas.mil>.

March 20, 23r d Free Hamfest, Martin County Fairgrounds ,
Stuart, FL. For more information, contact MCARA, P.O. Box
1901, Stuart, FL 34995.

March 20, 38th Annual M ichigan Crossroa ds Hamfest,
Marshall High School, Mars hall , MI. Talk-in : 146.66 or
146.52.For more information, send SASE to SMARS, P.O. Box
934, Battle Creek, MI 49016, or call Wes Chaney, N8BDM
(616) 979-3433. .

March 20-21, S1.Patrick's Day Hamfest, Midland County
Exhibit Building, Midland, TX. For more inform ation , contact
Midland Amateur Radio Club, P.O. Box 4401 , Midland, TX
79704,or call Larry Nix, N5TQU,bye-mail: <oilman@lx.net>;
hamfest flyer and registration form at <http://www.lx.net/
edge> . (exams)

Ma rch 21, Annual Winter "WECAFEST," Yonkers Race­
way , Yonkers, NY. Talk-in: WECA repeater 147.66/06 with a
PL of 114.8(Za). For more information, contact Tom Raffaelli ,
WB2NHC, (914) 74 1-6606 or the WECA Web site at: <www.
weca.org>. (exam s) ,

Ma rch 21, Flemar ket/Hamfest, Southington High School,
Southington, CT. For information , send SASE to SARA
Ham fest , c/o Chet Bacon KAILH, 138 1/2 Summit St. ,
Plantsville , CT 064 79 -11 25, (86 0) 62 8-9 346; E-mail :
<hcbacon@ connix.com>; We b: <http ://ww.connix .co m/
- hcbacon/sara.html>, (exams)

Operating Notes
For Late February, March, and April, 1999:

February
28 Very Good EME conditions

March
6-7 IARU Region 1 (Europe/Africa) VHF Contest
6-7 DUBUS (European) EME Contest, 144/1296 MHz
19- 21 CQ VHF Spr ing Activity Weekend (FM)

(see "Announcements" this issue)
28 Good EME Conditions

April
17-18 CQ VHF Nationa l Foxhunting Weekend

(rules in next month's issue)
23- 25 CQ VHF Spring Activity Weekend (SSB/CW)

(see "Announcements" this issue)
25 Good EME Conditions

Note: The ARRL Spring Sprints have been cancelled.

EME data courtesy W5LUU.More contest info is available on the CQ VHF
Web page at: <http:/www.cq-vhf.com/navhfcon.htm>.
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March 21, Hamfest & Computer Show, Charleston Civic
Center, Charleston, West Virg inia . Talk-in: W8CHF 145.35.
For more inform ation, contact Char leston Area Hamfest ,
P.O. Box 916, St. Albans, WV 25177, or call Jimmie Hewlett,
WD8MKS, at (304) 768-1142, or e-mail: <crwhamfes t
@juno.com>.

March 21, Hamfest, Jefferson County Fairgrounds Activity
Center, Jefferson, Wisconsin. Talk-in: 145.49. For more infor­
mation, send SASE to TCARC, W9MQB, 711 East Street, Ft.
Atkinson, WI 53538; or call (920) 563-6502 (eves); E-mail:
<tricountyarc@globaldialog.com>. (exams)

March 21, 44th Annual Hamfest/Computer Fair, Lucas
County Recrea tion Center, Maumee, OH . For more informa­
tion, send SASE to Paul Hanslik, N8XDB , TMRA, P.O. Box
273, Toledo, OH 43697, (419) 243-3836.

March 21, Hamcomp '99, Tall Cedars of Lebanon Picnic
Grove, Hamilton Twp, NJ. Talk-in: 146.67(-). For more infor­
mation, call (609) 882-2240, or <www.slac.com/w2zq>;
Hamcomp '99, DVRA, P.O. Box 7024, West Trenton, NJ 08628.

March 27, 16th Annual Hamfest, Bartho lomew County 4H
Fairgrounds, Comm unity Building, Columb us, OH. Talk-in:
146.790/146.190. For more information, contact Marion
Winterberg, WD9HT N, 11941 W. Sawmill Rd., Columbus, IN
47201-8000;or call (812) 342-4670;<winterbe@hsonIine.net>.

March 27, Fleamarket, Pomfret Community School,
Pomfret, CT . Talk-in: 147.225, PL 156.7 (KI MUJ). For more
information, contac t Paul Rollinson, KBICNW, 182 Wright' s
Crossing Rd., Pomfet, CT 06259, call (860) 928-2456; e-mail :
<paulroIIinson@worldnet. att.net>.

March 27, Annua l Michigan City Hamfest & Computer
F leamarket, Michigan City High School, Michigan City, IN .
For more information, contact Ron Stahoviak, N9TPC, 5802
N. 400 W., Michigan City, IN 46360, or call (219) 325-9089.

March 27, Ham Radio Auction, Waterford Senior Center,
Waterford, CT. Talk-in: 146.730(-). For more information,
contact Tony, AA IJN, at (860) 859-0162 or see the Rason Web
page: <www.ims.uconn.edu/r-radon>.

March 28, 21st Annual Hamfest, Madison High School,
Madison, OH . Talk-in: LCARA 147.21 repea ter. For more
information, call Roxanne at (440) 256-0320 . (exams)

March 28, Free Tailgate, LARA Clubhouse, Leesburg, FL.
Talk-in: 147.255+. For more information, contact Paul Branch,
K3NON (352) 343-8729; e-mail: <w8hfk@aoI.com>.

Update

"Origins of VHF FM and Repeaters" (February, 1999, CQ
VHF) author Van Field, W20QI, informs us that he has a siz­
able collection of early commercia l FM radios, such as those
seen in his article, and would like to hear from any collectors
interested in adding to their own collections . His radios include
those made by Motorola, GE, RCA, and Link. If you're inter­
ested, you may contact Van bye-mail at <wreck_and_rescue
@juno.com> or by phone at (516) 878-1591.

This information-packed book is your most reliable, unbiased source for detailed information
on practically every piece of Amateur Radio equipment and every accessory item currently
offered for sale in the United States. From the biggest HF transceiver to Ham computer soft­
ware, it's in the CO Amateur Radio Equipment Buyer's Guide, complete with specs and
prices. There are over 2100 product listings (3100 including transceiver accessories!).

Product listings cover : HF Transceivers, VHF/UHF Multi-Mode Transceive rs, VHF/UHF
Base/Mobile Transce ivers, Handheld Transceivers, Receivers and Scanners, HF Linear
Amplifiers , VHF/UHF Power Amplifiers, Transce iver Accessories, Repeaters , Packet
and RTTY Equipment, Amateur Television, HF Antennas , VHF/UHF Anten nas,
Accessories for Antennas, Antenna Rotators, Towers and Masts, Antenna Tuners,
Measurement and Test Equipment, Ham Software , Training Tapes, Publications, and
Miscellaneous Accessor ies. Thousands of products are described; many are illustrated.

The CO Amateur Radio Equipment Buyer's Guide also includes the most comprehensive
directory anywhere of Ham product manufacturers and dealers in the USA, complete with phone numbers , FAX numbers, Web sites ,
and e-mail addresses. Dealer and Manufacturer listings include major products manufactured or sold, and service and repair poli­
cies, where applicable, with 475 dealers and manufacturers listed. These listings alone are worth their weight in gold.

The CO Amateur Radio Equipment Buyer's Guide is jam-packed with solid informat ion and great reading. In addition to being an
incredible source of insight into the current state of Ham Radio technology, it will continue to be a reliable Ham equipment reference
source for many years to come.

FDr Fastest Service caJl1-800-853-9797 or FAX 516-681-2fl26 a ~~~
CQ Communicetions, Inc.,2S Nel,wbrid,ge Road, Hirpks\viUe" NY '1'180 '1
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Reports from All Over
It's been pretty quiet on the bands (except in Australia) , but here'e
a look at what people were ab le to work in late December and early
January, courtesy of WB2AMU, the Internet VHF reflector, and
other contributors.

The month of December usually sees
a minor peak in sporadic-E (Es)
activity on 6 meters in the northern

hemisphere, centered around the winter
solstice. This year , it seemed, there
wasn't as much action as usual, or maybe
it was just back to normal after a few real­
ly hot winters! Here are some reports:

From Ken Neubeck, WB2AMU :
Some 6-meter activity was observed near

the end of December with a brief opening
between the Northeast and Florida during the
evening of December 29th. A strong opening
that lasted over two hours was observed on the
next day on the 30th between the Northeast
and the Midwest, beginning at around 2100 Z.
Stations worked by WB2AMU (FN30)
included K9CUN (EM69), KB0PE (EM48),
N9Nl (EM69), KB91FH (EM59), K4Bl
(EM 74), N9BJG (EM57) , KC0AMK
(EM39), and K41QJ(EM72). Many of the sta­
tions commented that this opening was the
strongest that they had heard during the win­
ter season, as the band had been pretty quiet
for the past two months.

Fuz Tanner, W410, also did well on the
evening of December 30th with contacts made
as far north as VE3YK (FN04) and VE3AJY
(FN03) and sev eral others in upstate New
York and in New England. The band also
opened into the Midwest for him later in the
evening, with South Dakota and Colorado
coming in. Like many others this year, Fuz
was able to work PY5CC (GG54) via TEP
[Trans Equatorial Propagation] on December
22 at 0030 Z.

Ed, WP40, report s working some very
interesting DX from Puert o Rico in Grid
FK65. On 12/31 at 2332 Z, he finished work­
ing LU3EMK via TEP when PY0FF (Grid
HI36) called him. When Ed swung his beam
towards him, signals were very good. Based
on the time, this appears possibly to be a dou­
ble-hop Es opening . With 6 meters, it appears
that anything can happen at any time via any
mode, so it pays to make some noise!

On January 3, there was major meteor
shower activity during the Quadrantids, with
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"With 6 meters, it appears that
anything can happen at any
time via any mode, so it pays to
make some noise!"
- Ken Neubeck, WB2AMU

many stations heard or worked on 6 meters
throughout the day in the Eastern U.S. and
Canada. The MS [meteor scatter] activity was
so strong that stations, such as WB20TK
(EM84) in South Carolina,were heard for over
15 minutes at 1700 Z, almost resembling a
weak Es opening. VE9AA (FN65), N8WMU
(EN63), KJ91(EN53), W4MRl (EM86) were
some of the many stations that were heard
from this location (FN30) . Much of the activ­
ity was around 50. 125 with some stations
going to 50.130 and 50.150.

From Mick, WUJM , FN41 :
Worked PY5CC at 2330 Z on 12/30/98.

Sigs were 5x5 with TE Dutter. (Clearly , this
is an example of the "mix ' n match" propa­
gation described last month by WB2AMU;
mo st likely a combination of sporadic-E
and TEP.---ed.)

From Terry Glass, N0YXE, Leawood ,
Kansas (EM28):

Six meters opened up on 12/30/98 at 2140
UTC when 1 worked KA3SDP in Pittsburgh,
Pennsylvania . Altogether, I made 13 QSOs in
six east coast states, as follows:

12130: 2140 KA3SDP PA; 2142 KB2ZUP
NY;2 148 W6XR NY;2153KITEO CT;2156
N3XJX PA; 2203 N2MCl ·NY; 22 15
KC2DLD NJ; 2237 KINK NJ; 2255 W3EKT
MD; 2331 N3QCM MD.

12/31 (UTC): 0003 K4WWA VA; 0005
WD4NES VA; 0008 K4AU VA.

From Peter Heins, N6ZE:
N6ZE/mobile easi ly worked WILP/MM

(DL27) fromdeep in Malibu Canyon (DM04) ,
400 feet above sea ': Ievel (ASL) and LAX
Airport (DM03) (100 feet ASL), approx. 0400
Z 31 DEC 98; running TM-255 barefoot with
one KB6KQ mini loop. Summer-like tropo

condition s have once again occurred during
\ the La Nina winter.

From LaITy Hogue, W60MF:
12/31: Nice signals into CM98 from DN26,

W7HAH, Shep; and DN70, K0GU.
From Dave Batcho, N5JHV DM62:
Last evening (Jan 2 Z), I managed to work

three VK2s (Australia) between 0155 Z and
0210 Z. This occurred after a prolonged
(four+ hours), intense, opening to the west
coas t of XE (Mexico). I'm not sure whether
the E-cloud spread enough to catch the Pacifi c
TE, or the TE finally got good enough to hit
the E-cloud .

Signals from VK were quite weak; VK2DN
on CW, and VK2FLI and VK2ZHE on SSB.
I don't know grids, working condx, etc. about
these stations. 1 understand that WD5K also
worked VK2DN , but I've heard no other
reports . About 10 minutes prior to the first
contact, the 46.240 VK video just popped up
outta nowhere. 1 believe this xmtr is located
in QF35, right in the heart of VK2-land .
46.172 up in QG53 (VK4-land) was not heard.
All sigs were on the direct path.

As pointed out by VE9AA, the most incred­
ible thing about this opening is that it took
place almost precisely 365 days later from a
very similar opening, on Jan 2, 1998, between
0030 Z and 0130 Z. In that opening, the prop­
agation did not quite get to me, but several
south Texas stations worked ZL and VK.
Similarly, that opening took place right
after/durin g a strong opening to the XE west
coast (1have a print-out of the OH2BUA spots
from that period).

Interesting stuff, and , once again , this a
prime time of the year to be looking for E­
TEP hookups.

Better Luck Down South
Dave' s report leads us down to the

southern hemisphere, where it' s sum­
mertime, so it' s their major Es season on
six. WB2AMU passed along the follow­

.ing report of activity Down Under, put
together by Jack Haden, VK2GJH, and
posted on the UK Six Metre Group
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"Last evening (Jan 2 Z), I managed to work three VK2s (Australia)
between 0155 Z and 0210 Z....I'm not sure whether the E-cloud
spread enough to catch the Pacific TE, or the TE finally got good
enough to hit the E-cloud."-Dave Batcho, N5JHV

(UKSMG) Web site's announcements
page. It was relayed to Ken by Dave
Ripton, K2SIX. Tnx to all.

Six Meters...Alive & Kicking
By Jack Haden, VK2GJH

The weekend of Saturday the 12th and
Sunday the 13th of December was a 6-meter
DXers paradise as the band came really alive.
Many (Australian) east coast DXers worked
KH6 , FK8, ZL, and VK9N for new ones,
while the lucky ZLs

(New Zealand) had a path to Mexico and
Costa Rica, which was envied by excited VKs.

From the VK2GJH log: Sat 12th Dec
1998: At 2230 Z NZ TV video on 45 .240/
250/260 MHz was rising rap idly with the
peak at 0000 Z with signals well in to the red
on the S meter. ZL3SIX beacon observed
strength five at 0013 Z, I worked ZUNW
minutes later with a 5X5 exchanged. ZLs
repor ted contac ts with TI5KD in Costa Rica
and hearing the Mex ico beacon around 0 120
Z plus an HR6 was also heard.

0209 Z VK7RST beacon on 52 MHz 559
repor t, 0226 Z ZL4L V worke d with 5X7
exchanged. VK4ABW heard at 0228 Z 5X6
calling CQDX. It was also reported that the
ZLs had a solid path to JA (Japan) for a peri­
od of time but the JAs were not heard at all in
Sydney. A feeding frenzy commenced at 0325
Z when the KH6HI and KH6HME beacons
started to come through from Hawaii. The
frustrations were answered at 0337 Z when
Ted, NH6YK, was worked by VKl, VK2,
VK3, VK4, VK7, and VK9N. Ted took the
pileup to 50.120 MHz, where he stayed for
nearly two hours working VK. One resident
6-meter aficionado in Sydney, who likes
telling others what to do and when to do it,
was chastised by a few for trying to pump the
contact dry with Ted whilst others were wait­
ing to work him. Practice what you preach?

Ted was later joined by Ken, KH7R, and
KH6WU, who both enjoyed solid attention
from DX-starved VKs, for many of whom
Hawaii was a new one. Prominent Sydney
DXer Bob Lear, VK2DN, commented it had
been a number of years since Hawaii was so
strong in Sydney on six.

Jim. VK9NS stirred a hornet ' s nest at 0355
Z with a 5X9 signal on 50.110 MHz SSB from
Norfolk Island. As a small pileup started, Jim
beamed to Hawaii and proceeded to work
KH6 to the dismay of some VKs who needed
him for a new one on six! Such is life. I tried
to ring 3D2CM , T20 AA, and C21RK to alert
them, but no answer at any of the three resi­
dences. What a pity.

New Caledonia attracted many with
FK8CA pounding away on CW on 50.095
MHz with a solid 599 signal at times. Again,
many worked him for a new country or new
mode. The band switched around at 0435 Z,
with the VK4BRG beacon rumbling through
like a steam train on 50.077 MHz, followed
by a good strength five from beacon
VK7RST . At 0447 Z, Brian, VK7RR, was
five-nine plus in Sydney on 50.130 MHz,
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working a VK4. By 0500 Z, the KH6 beacons
has disappeared but the VK4s were still com­
ing in. Around this time , VK7 bowed out
gracefu lly too. Loca l DX was about with
VK2APG in Kiama, worked 5X9 both ways,
ZL TV on 45 MHz still powering in but start­
ing to wobble with fade just around the cor­
ner. UHF DX was great with WIN and PRIME
TV in Wollongong being viewed clearly on
the indoor antenna in Sydney for the first time
in many years! The 45-MHz ZL TV was still
coming through around the strengthnine mark \
at 1245z when I switched off the IC-736 and
went to bed. Let's hope we have a repeat of
this tomorrow....

Sun 13th December: ZL TV on 45 MHz
was peaki ng 10 dB over all morning,
VK7RAE beacon was a 559 report at 0116 Z
indicated things were on the move, and they
were, but sadly not to be a repeat of yester­
day's star performance. VK7RST beacon on
52 MHz broke through at 0137 Z, heralding a
rising MUF to the delight of many. A quick
CQ on 50.110 MHz was rewarded with a
strong signal from VK5AYD, clearly indicat­
ing the path was indeed different from yes­
terday, as no VK5s had been worked in
Sydney. Brian, VK7RR, came through at
0145 Z with a good 5X9 from Hobart. A quick
check of 52 MHz found VK5VF beacon
pounding through 579 report on 52.450 MHz
at 0152 Z. Back to 50 MHz and a good solid
contact with John, VK5PO, on 50.150 MHz.
John was after the Pacific so I kept the con­
tact very short for him.

Both VK7 beacons were 599 at 0208 Z and
a quick contact was made with Joe, VK7RG,
on 50.125 MHz who was 5X9 plus at the time.
ZL TV on 45 MHz had all but gone by 02 15
Z making it very clear the band was changing
direction, unlike yesterday's solid ZL path. A
quick CQ netted Paul, VK2YVG, in Broken
Hill who was 5X5. Paul was after the Pacific
like everyone else. The VK7RAE beacon was
plus plus on the meter at 0225 Z.

A frenzy broke out at 0249 Z with VK7JG
and VK7GUN working Ted, NH6YK, in
Hawaii, but the reports exchanged were poor
compared to yesterday. Ted was barely audi­
ble in Sydney as he worked the two Tasmanian
stations, much to the dismay of many who
missed out Saturday and were on today just
to work the KH6 gang.

At 0325 Z Jim, VK9NS, powered in to
Sydney 5X9 and was soon chastised by a VK1
to move off the call frequency for the DX!Jim
responded that he "was the DX" Again, a few
VKs worked Jim for a new one, which was
appreciated as usual. Despite the failure of the
KH6 opening, Jim filled a void and made the

afternoon worthwhile for many sweating at
the radio in the summer heat.

Queensland made an appearance at 0342 Z
with VK4KK pounding away on CW with a
4 19 report. At 0345 Z, VK7AB nudged the
meter to 5X6, peaking nine, whilst talking to
VK2BGLinSydney. By04 10Z, the VK7 bea­
cons had all but disappeared and the void was
replaced by the appearance of the VK8RAS
beacon in Alice Springs on 50.046 MHz, 529
report. No VK8s were heard or worked by me,
many called them, though, due to the beacon
coming through, VK7JG heralded the last of
the VK7s with a 5X8 signal whilst working
VK IMPon 50.120 MHz at 0423 Z. By05 15z,
it was all over bar the shouting, so to speak,
and 50 MHz returned to its usual quiet self!

Many new voices are being heard on 6
meters, attributed to the likes of the HF plus
6-meter rigs being sold today. Quite a num­
ber of those Iworked were running the new
Yaesu FT-847 or FT-920, with many others
running ICOM,Kenwood, or Alinco HFNHF
combination rigs. These new transceivers are
definitely drawing new blood to six meters
and, with propagation on the up and up, I am
sure their owners will not be disappointed
with 6 meters and the exotic DX on offer.

73's and see you on six! de Jack VK2GJH.
Jack VK2GJH-Wednesday, December 16,
1998 at 17:08:50 (GMT) From the UKSMG
Web Page Announcements.

Keep Thos e
Reports Coming

Thank s to all for posting, gathering,
and relaying these exciting activity
reports. Until Tim is back with us on a
regular basis, please post your reports to
<cq-vhf@cq-vhf.com>, in addition to
Tim and your other regular posting
addresses. And if you can pass along col­
lected reports, as we had this month from
WB2AMU and YK2GJH, we' ll be dou­
bly appreciative.

Don 't forget the new CQ VHF Activity
Weekends (see announ cement in this
issue). We particularly encourage expe­
rienced contesters to operate in this
month ' s FM Activity Weekend, to help
set the tone for those who may be unfa­
miliar with conte sting procedures. In
addition, you might pick up some new
operators among those participants who
are new to contesting and "catch the bug"
during this FM-only event.

73 and good DX. •
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Higher Speeds, Tidbits from
Here and There

Want to get your packet messages moving faster than a snail? You 'll
have to broaden your horizons first...and look at what's available in
Europe. Plus, we'll update you on the big APRS frequency switch and
some goings-on at TAPR (and we'll even tell you what those stand for,
if you don't al ready know).
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I
hear a lot of complaints that the pack­
et network "isn' t fast enough." My
usual response is, "fast enough for

what?" For DX spots or regular BBS
work, 1200 baud is plenty. For stuff like
what we fea tured in last month 's col­
umn~Web pages served up over the net­
work-even 9600 baud seems a little
slow.Packet needs to get an order of mag­
nitude faster if we expect to do anything
cool with it. Think about it: How much
more fun would packet be if it were actu­
ally f aster than what the phone company
offers? Not all that far-fetched, either.

Figure 1. Block diagram ofDClSCR 's EPP Modemfor 76,800 (76k8) baud. Packet modems
for computers load the proc essor significantly with InputlOuiput timing. This innovative (and
fast) design reduces proc essor load by using a large RAM buffer, allowing more fl exible tim-

ing; and an FPCA (see text) to decode packets .

High"5peed Modems
The first part of a faster RF data link is

the modem. As I've written before, the
standard G3RUH FSK modem we all
know and love (especially if we love
9600-baud, either on the ground or by
satellite) will easily scale up to 64 kB, fit­
ting quite easily within a 200-kHz chan­
nel. There are several variants currently
available commercially, generally at
prices under $100. After my article a few
months ago on this modem, I learned that
the text of the original paper by James R.
Miller, G3RUH, describing his FSK
mode m design, can be found on the
AMSAT Web site at <http://www.amsat.
org/amsa t/article s/g3ruh/g3ruh-index.
html>. Worth a visit.

One interesting variant is the Enhanced
Parallel Port (EPP) version. Parallel port
modems, in which most ofthe TNC func­
tions are done in software, are nothing

new. BayCom has sold a few variants for
some years now, but they' re limited to
9600 baud. In an article in a German club
publication (ADACOM), Juergen Hasch,
DGISCR, describes a new implementa­
tion using an FPGA (Field Program ­
mable Gate Array) chip. This modem will
easily run at 76k8 (another way of writ­
ing 76,800 bits per second), and, because
the TNC is in software (a PC/FlexNet dri­
ver already exists), it's not at all expen­
sive . Complete construction details are
included in the article, and I' m in the
process of getting permission to reprint a
translated version.

Figure 1 shows a 'simplified block dia­
gram of the modem, with only the D/A

(digital-to-analog) converter , level slicer ,
and static RAM not implemented within
the single FPGA. The important feature
is the RAM buffer and large (8 kilobyte)
static RAM . The major load on the host
computer is Input/Output-it takes a lot
of time to keep up with a real-time data
stream. To reduce this load, the static
RAM chip is used to store all the incom­
ing and outgoing data until the PC orradio
channel can handle it. For receiving, the
FPGA chip handles all the decoding,
feeding only complete error-free frames
to the Pc. For transmitting, the RAM
allows the PC to feed in data at its own
pace , without havin g to deal with the
radio channel conditions.

By Don Rotolo, N21RZ (n2irz@cq-vhf.com)
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The TAPR Spread Spectrum Radio
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- N2IRZ

verter to scale the output frequency to the
desired band, and that means you need
power amplifiers, sequencers, and all that
other stuff. You also need a little bit of
technical know-how , and a larger bit of
money- all that hardware doesn't come
cheap.But, there is an advantage here: the
wideband radio is included.

Radios for
High-Speed Packet

Until recently, wideband radios , for
data rates above 38k4, were hard to find,
and they were really expensive when a
source was discovered . There are a very
few commercial offerin gs (there isn 't
much wideband commerc ial spec trum
below 1 GHz), but they cost thousands
of dollars and are tuned to commercial
segments where amateur radio is not
welcome. In the past few years, some
(unlicensed) Part 15 spread spec trum
radios, claiming RF data rates in excess
of 200 kB, became available for under
$1,000. The problem here, however, is
that the type of spread spectrum used in
these radios is not allowed under Part 97
rules, so hams must operate them under
Part 15, with its low power limits and
poor antennas.

Tucson Amateur Packet Radio (TAPR) has announced that a team led by Bob
Stricklin, N5BRG, Bill Reed, WD0ETZ, and Tom McDermott , N5EG, is devel­
oping the TAPR Frequency Hopping Spread Spectrum radio . At last report, the pro­
totype radio was transmitting, although not yet hopping. The group spent about
$15,000 on the project last year-on things like pc board prototypes, development
software, parts, and other odds and ends that a project of this magnitude requires­
and anticipate spending another $15,000 to $30,000 on it in 1999. Thus far, though,
TAPR has received a little less than $2,000 toward its overall goal.

TAPR will be sending out a fund raising letter in the next few months to help
fund all or part of the costs of this development project. Members are being asked
to donate to this worthy cause, and I'm asking the readership of CQ VHF to also
consider supporting this valuable project. Please take a serious moment to consid­
er this request and help bring this unique project closer to completion. If you have
contact with a local or regional packet organization, contact them about supporting
this project as well.

Donations above $25 will receive a handsome certificate acknowledging their
contribution to the TAPR FHSS Project , while those donating $250 or more will
receive a plaque to let everyone know of their efforts on behalf of this project. All
donations are needed and welcome, no matter how large or small. Even if you sim­
ply become a member of TAPR- well worth the $20-you can be sure it 's appre­
ciated and helpful. Thank you for your consideration.

Contact TAPR at 8987-309 E Tanque Verde Rd #337, Tucson AZ 85749-9399;
Phone: (940) 383-0000;Fax: (940) 566-2544. Internet: <http://www. tapr.org>. Visa
and MasterCard are accepted.

If you don 't read German, have a look
at the Proceedings of the 17th ARRL/
TAPR Digital Communications Confer­
ence (1998) . Here, Thomas Sailer,
HB9JNX/AE4WA, and Johannes Kniep,
DG3RBU , describe a different imple­
mentation of essentially the same
modem, but where the HDLC (High­
level Data Link Control) decoding and
other functions are performed in software
instead of hardware. The CPU loading is
considerably higher-up to 25% of the
processor time on a P-l OO-but the
reduced cost ·of the modem is a valid
tradeoff,especially considering that com­
puters are much more powerful today.
(Personally, I use an old 8088-based com­
puter to run FlexNet, which forces me to
use an external TNC).

A similar development , on which
Juergen' s EPP modem above is based, is
the YAM (Yet Another 9k6 Modem) from
Nico Palermo, IV3NWV. This modem,
which has become quite popular, also
uses the parallel port and an FPGA, but
it' s limited to lk2 and 9k6 operation.

Domestically, the WA4DSY/GRAPES
56-kB modem has been around for quite
some time. I have little experience with
it, since it' s a true RF modem, offering a
30-MHz RF output. You must use a trans-
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Figure 2. This map shows the reported APRSf requencies in the continental U.S. as ofJanua ry 1,1 999. Nearly the entire country is on 144.390,
effectively eliminating the potential QRM to manned space operations on 145.800. Southwestern Texas is on 145.01, to leverage the local
packet network fo r APRS use; a small part ofMichigan's upper peninsula is on 145.09,for the same reason; and a small part of the Florida
panhandle returned to 145.79 due to some technical issues. This map, and the data collection behind it, are the fr uits of the labors of Jeff

Brenton, KA9VNV, and it is reproduced here with permission.

Tucson Amateur Packet Radio
(TAPR) has been granted a Special
Temporary Authority (STA) by the FCC
to experiment on the air with spread spec­
trum. Visit the TAPR Web site (see
"Resources") for details on what they' ve
learned about operating these Part 15 SS
radios under Part 97, It appears that the
FCC rules will be changed in the near
future , opening these devices up to ama­
teur use. Unfortunately, the average user
will still find these radios expensive, dif­
ficult to use, low-powered, and somewhat
limited in certain terrain.

That doesn 't mean spread spectrum is
a bad idea- I believe that it' s an integral
part of the fu ture of data communica­
tions-it's just that a more conventional
radio would be more useful. (By the way,
see "The TAPR Spread Spectrum Radio"
for information about helping TAPR with
their spread spectrum project).

Once again, I found something in the
German literature which is extremely
interesting: A fully developed 76k8 trans­
ceiver for the 70-centimeter band. It offers
2 watts output, the possibility of altering
the frequency (it's PLL-tun ed), and is
available as a kit. I saw a prototype of the
radio in 1997, and, in the meantime, it's
been improved and updated. Designed by
Alexander Kurpiers, DL8AAU, and
Martin Liebeck, DL2ZBN, it seems to be
the alternative that everyone has been
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waiting for. I have already begun saving
up some money to buy two of the kits (what
good is only one?), and I hope to get them
on the air this summer.

Lookine Across the Pond
Just a brief pause here to consider that

much of what I end up writ ing about ,
especiall y the new and exc iting stuff,
comes from Germany. I wonder what it
would take to get American college stu­
dents so interested in radio? I fully under­
stand that things available in Germany are
still difficult to get in North America­
take that radio kit above, for example.
Even if you buy one (or two), suffer the
exchange rate, pay for the transportat ion
and customs duty, you still have only a
kit, and the instructions are in German!

Still , we Americans tend to have a
rather isolationist view of things, amateur
radio included . We should try to look to
other places and see what they've done to
leverage our resources. When 'is the last
time you read a ham magazine or book
from England? (They are in English, you
know). Try the Web , almost all hams
speak, or at least write,English.The recent
cooperation between TAPR and PRUG
(the Packet Radio Users Group of Japan)
is an excellent step in this direction.

But back to the subject at hand. I would
love to publish the information about the

76k8 radio, but I 'm afraid that nobody
would build it. The few dozen with
enough experience to build it don't have
the interest, and the other dozen brave
enough to try building it might never get
it to work. But , being a glutton for pun­
ishment, I probably will, in some form or
another. I suppose the ideal situation for
us would be for someone to offer it wired
and tested, but FCC approvals are expen­
sive, so this is unlikely.

So, what do we do in the meantime? As
always, the RF side is the limiting factor
in packet. Modems are a dime a dozen,
but radios that can exceed 19k2 are rare.
TAPR's spread spectrum radio project
might be one of the answer s, but that alone
won ' t fix everything. I think that the only
thin g that even has a chance of fixing
everything is for you, dear reader, to get
involved, and make something happen.
Yes, you can, unless you never try.

APR5 Q5Y Update
I often cruise the Web , looking for col­

umn material. (l also cruise the packet
network , for the same reason, but , for
some reason, there isn 't as much there).
Recently I saw a link to the Web page of
Jeff Brenton, KA9VNV , with his detailed
information collected on the APRS QSY,
and it seems that, as of this writing, near­
ly all of North America has switched over
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Resources
Detailed information on the APRS QSY, including recent maps of the current

situation, is available on the Web page of Jeff Brenton, KA9VNV : <http://www.
dididahdahdidit.com/APRSFreq.htm>. Also have a look at the TAPR Web page
(see below)

For details on the YAM, visit the Web page of Nico Palermo, IV3NWV, at
<http://www.microlet.com/yam>

To view the DCC paper by Thomas Sailer, HB9JNX and Johannes Kniep,
DG3RBU, which appears in the 17th ARRLjTAPR DCC Proceedings (available
from TAPR), visit <http://www.ife.ee.ethz.ch/-sailer!ham/epp_dcc98/epp.html>.

Updated information on TAPR's spread spectrum experiments and its under­
development frequency-hopping spread spectrum radio, are available on the TAPR
Web site at <http:// www.tapr.org>.

to the new APRS frequency of 144.390
MHz. The few isolated holdouts are on
other frequencies due to local or techni­
cal issues, and the very few who must
operate on 145.79 willprobably not cause
much QRM to space operations. Have a
look at Figure 2, or visit Jeff' s Web site
for the latest version.

It's interesting to note that, despite the
controversy I inadvertentl y caused by
announcing the QSY as a virtually "done
deal" (before it was), the whole process
took only about a year. It' s somewhat
amusing to note that even the most vehe­
ment of objectors, whose flames I endured
after that article, are now on 144.39.
Honestly, I still have a hard time seeing
the logic of not changing frequency, but
that's a problem I'll have to work upon.

Goings-on at TAPR
As I mentioned above, TAPR is in the

middle of designing a Frequency Hop­
ping Spread Spectrum (FHSS) radio. The
group is expending quite a bit of effort on
the design, with some of the finest talent
in the industry, and the result will most
certainly be of the highest commercial
quality standards. I'm looking forward to
being able to buy a pair of these radios,
which will make network links at better­
than-ISDN rates a trivial matter.

Tom McDermott, N5EG, presented a
status report on the project at the 1998
Digit al Communications Conference
(DCC). If you want to hear the presenta­
tion (as a RealAudio file), as well as view
the overhead slides, visit <http://www .
tapr.org/dcc>. It seems that they have
most of the CPU and operating system
work done, and are well on their way with
the RF board.

TAPR's newest book is the Spread
Spectrum Update, a collection of articles
on spread spectrum. The book, with an
introduction by N5EG, covers a range of
issues including introductory info, regu­
latory, TAPR related, technical, and the­
ory. I haven 't read it yet, but if it' s any­
thing like Tom 's last book for TAPR ,
Wireless Digital Communications,you' ll
get a lot out of it.

Tidbits
I' ve continued to play with my laser

data project, but I've been busy at my real
job, so there hasn't been much progress.
Did you know that an ordinary LED can
be used as a photodetector , ifthe light fre­
quency (color) is fairly close? That' s
where I'm headed at this point. As

expected, simple on-off keying of the
transmitting laser tends to let a lot of noise
into the system . The laser pointer I'm
using cannot be modulated above about
11kHz, so modulating the data atop a fre­
quency carrier doesn't appear possible, at
least at 9k6. I understand that other visi­
ble lasers have a much higher frequency
response , which I'm looking into, but I
think I'll approach the noise issue with
better optical filtering.

Given the effort so far, I could have dug
a trench for wires out to the shed, but
that's no fun (jar details on Dan 's laser­
to-the-shed project, see his December,
1998, column-ed.) .

Now that there 's equipment out there,
I have to start taking care of it. Next
month, we 'll take a closer look at the
details of setting up a remote site. Little
things like temperature control, lighting ,
and power distribution are in store for
you. Perhaps we can revisit FlexNet
briefly, to discuss computers, weather,
and emergency power for those times
when computers and weather are at odds
with each other. Can you really convert
your computer to run off 12 volts DC?
We 'll see . Until then, spring is just
around the comer, so now is the time for
you to design or build something and get
it onto the network . •



Packet Radio

(** You may need to wire together the ground or
shield terminalsfo r the PIT line and the Audio In line
on the mic connector.)

Data In <==> Audio Out or
Speaker Jack

Switching <==> Push-to-Talk (PTT)

145.07, and 145.09 MHz. Adjust your receive vol­
ume until you begin to see packets (bits of messages)
appear on your screen.

Each packet starts with a string of callsigns. The
call of the sending station is first, then any relay sta­
tions, and, finally, the destination station. The call­
sign with a star (*) next to it is the one you' re actu­
ally hearing and is probably close enough for a direct
contact. If it's a callsign with a dash and a number
after it, or if it' s an ID that doesn 't look like a call­
sign, then it's probably a network relay station (also
called a "node") and not a real person at a keyboard.

On the Air
Contacting someone on packet is called "connect­

ing." YbUcan connect with people either directly or
through a network of relay stations. To make a direct
connection, just type C, a space, the call of the per­
son you want to contact, and then press <ENTER>.
If the link is made, your TNC will print "* ** CON­
NECTED TO <CALLSIGN>" on your screen. At
that point, your TNC automatically switches from the
"command" mode to the "co nverse" mode, and
everything you type will be sent directly to that per­
son until you disconnect.To disconnect when you' re
done, return to the Command mode (see your TNC
manual for details) and type D <ENTER>. You will
soon get a "* **DISCONNECTED" message.

Connecting through a network requires extra steps,
but this is where the real fun of packet begins. The
most popular type of packet network is called
"TheNet." You enter by connecting to a local "node."
Sometimes, nodes have "aliases" in addition to call­
signs. For example, the WA2JVM-2 node in West
Orange, New Jersey, is also known as "WORANG."
You'd connect by typing C WORAN G <ENTER>
and waiting for a connected message. You can then
connect to anyone else logged onto the node (by
repeating the connect sequence) or you can connect
to another node (if you type NODES <ENTER>, the
node will send you a list of places it can connect you
to), or to several nodes, and so on from there.

Once you' re connected to WORANG, you can con­
nect to a New York City node with direct satellite links
to London and Los Angeles! (Who says you can' t talk
far on packet?) When you get to the node you want,
you can connect to another station or tell the node to
call CQ for you. When you're done, type B (for "bye")
alone on a line and press <ENTER>. You may have
to repeat that for each node in the chain you've built,
until you get a ***DISCO NNEC TED message from
your starting node.

There' s a whole different set of commands once f.
you log into a packet bulletin board (PBBS) or a DX
"Cluster." Ifyou get confused, you can often get help
by typing /h <ENTER> or !? <ENTER> Once you
get the basics down, you' ll be able to discover all of
the fun that packet offers. •

RIG
<==> Audio In

<==> Ground or shield **Ground

Equipment Needs
• A personal computer or data terminal (sometimes

called a "dumb" terminal).
• A ham transceiver, generally a 2-meter (144

MHz) or 70-centimeter (440 MHz) FM rig, mobile
or handheld, and an antenna.

• A Terminal Node Controller (TNC). This is the
translation and housekeeping device that wraps up
your information "packets" to be sent on the radio
and unwraps the packets your radio receives. The
TNC is connected to your computer's RS-232 (seri­
al) port and to your radio 's mic and speaker jacks.

• Cables to connect the equipment together. A
standard serial cable will usually work for the com­
puter-to-TNC connec tion (make sure the cable
matches the connectors on both unit s). But you may
have to make your own TNC-to-radio cable, since
mic conn ectors vary greatly.from rig to rig. Check
the manu als for both the radio and the TNC, then
match up the follow ing:

Getting Ready
Once everything is wired up, you're ready to get

started. Your TNC will turn on in the "command"
mode. This means that anything you type in will be
read as an instruction to the TNC and won't be sent
out on the air. The first command you should type jn
is MY (spa ce) <your callsign» , then press
<ENTER>. This assures that your callsign is attached
to every packet you send out. Next, type MR PT ON
and press <ENTER> . This command means "moni­
tor repeater" and will allow youto see (on your screen)
the callsigns of not only the sending and receiving sta­
tions, but also of any relaying stations.

Now, begin by listening. Tune around for the dis­
tinctive "BRAAAP" sound of packet signals. You 're
most likely to find some on 145.01, 145.03, 145.05,

P
utting your computer on the air with "packet
radio" is easy and fun. Here are the basics of
what you' ll need and how to make contacts.

Watch for other articles in CQ VHF with more
detailed information.

TNC
Data Out
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CTCSS Tone Frequencies

The following is a listing of the 42 standard CTCSS (Continuous Tone-Coded Squelch System) tone
freque ncies, along with the Motorola PL® designators often used to describe them. Many repeaters
require that you transmit a CTCSS tone along with your signal in order to have your signal retrans ­

mitted by the repeater. CTCSS is usually used to minimize interference to and from other repeaters , not to
restrict access.

Frequency "P/L" 131.8 38
(Hz ) Des ignator 136.5 4Z

141.3 4A
67.0 XZ 146.2 48
69.3 WZ 151.4 5Z
71.9 XA 156.7 5A
74.4 WA 162.2 58
77.0 X8 167.9 6Z
79.7 W8 173.8 6A
82.5 YZ 179.9 68
85.4 YA 186.2 7Z
88.5 Y8 192.8 7A
91.5 ZZ 203 .5 M1
94 .8 ZA 206 .5 8Z
97.4 Z8 210.7 M2

100.0 1Z 218.1 M3
103.5 1A 225.7 M4
107.2 18 229.1 9Z
110.9 2Z 233.6 M5
114.8 2A 241 .8 M6

"118.8 28 250 .3 M7
123.0 3Z 254 .1 elZ

,

127.3 3A

Ham Radio
Horizons-Step­
by-step instructions
for the prospective
ham on how to get
involved.

_ _ Getting Started in Contesting
Ham Radio Horizons
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Getting Started in
DXing- Top OXers
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equipment, antennas,
op skills and QSLing.

Name _

Address _
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Getting Started in
VHF-Intro to VHF.
Repeaterusage, packet,
satellites and more exotic
VHF op modes.

Also available In PAL format.
U.S. and possessions - add $4 shipping /h andling. "FREE S/H on orders $50 and over .
Foreign - shlpping/hondling charges are calculated by order weight & destina/ion. "A $4 credit will be applied for Foreig n orders over $50.
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Getting Started in
Ham Radio-
How to select equipment,
antennas, bands, use
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L...:::= ======-' grounding, basic soldering.
Getting Started in
Amateur Satellites­
How ops set up
stations. Locate and
track ham satellites.

CO Communications, Inc., 25 Newbridge Rd., Hicksville, NY 11801/516-681-2922; Fax 516-681-2926



CQ VHF "Hamlink" offers f ree listings of clubs, licensing classes, and exam sessions! Plus, for
$ I/month or $lO/year, we also offer listings of ham-related personal Web sites (commercial ham­
relat ed Web listings are $5/month or $50/year).

Web site listings must be accompanied by payment in full in check or money order in U.S. dollars
and mailed to CQ VHF "Web/ink," Attn: Bernadette Schimmel, 25 Newbridge Road, Hicksville, NY
11801. Credit card orders are accepted by mail, phone (516) 681-2922 , or fax (516) 681-2926. Club,
class, and exam listings may be submitted to CQ VHF "Clublink,' or bye-mail to <CQVHF@aol.
com>. Be sure to say what it is in the subject line (e.g., Club Listing).

Club Listings
CA, EI Cajon, Amateur Rad io Club: Meets 2nd
Thursday of each month at 7 p.m. La Mesa Church
of Christ, 5150 Jackson Dr., La Mesa, CA. Visitors
welcome. Repeater: 147.420 (output) 146.475
(input) 107.2 PL. Nets:WAMO/YL/Young persons
« 16); E-mail : <KF6ILA@hotmail.com>; Web:
<http://www.eylar.com/arcec/>.

CA, Fort una , Redwood Amateur Radio Club:
Meets 1st Tuesday of every month at 7 p.m., CDF
building, 118 Fortuna Blvd., Fortuna, CA. Repeater
at 147.090+.6. Info e-mail: <KE6JQW@aol.com>.

CA, Fuller ton Rad io Club Inc: Meets 3rd
Wednes day of every month at Fullerton Senior
Center at 340 W. Commonwealth Ave., Fullerton,
CA at 7:30 p.m. PST. Tuesday night net repeater
147.975,8 p.m. PST. Visitors welcome. For more
information visit Web site at: <http://ourworld.
compuserve.com/homepages!kc6yhm>, or call
Mike Cramer, KC6YHM, (714) 996-4510.

CA, Santa Barbara Ama teur Radi o Club: Meets
3rd Friday of month September-May at 7:30 p.m.,
County Schools Auditorium, 4400 Cathedral
Oaks Rd., Santa Barbara. For more informa tion
about SBARC, see club Web site: <http://www.
sbarc.org>; or call (805) 569-5700.

CA, South Orange Amateur Radio Association
(SOARA) : Meets 3rd Monday,Monthly,7:30 p.m.,
Norman P. Murray Community Center, Mission
Viejo, CA. Visitors welcome. Primary Repeater:
147.645(-). For information write: SOARA at P.O.
Box 2545, MissionViejo, CA 92690,call (949) 249­
1373, or e-mail: <soara@cahaba.com>.

CA, Ventura County Amateur Radio Club:
Meets 2nd Friday of each month at 7:30 p.m.,
Oxnard Public Library, 251 S. "A" Street, Oxnard.
For more informati on about VCARC, see club
Web site: <http://www.fishnet.net/-k6mep>. or
call (805) 642-5770.

CO, Bicycle Mob ile Ham s of America: National
non-profit club of bicyclists who use VHF radios
for emergencies, lost riders, route information,chat­
ting, etc. 450 members in 46 states, 6 countries.
Annual Forum at HamVention. Net: 14.253, 1st &
3rd Sundays, 2000 UTC. E-mail: <hartleyal@aol.
com>. For info, sample newsletter, send SASE to
BMHA, Box 4009-CV, Boulder, CO 80306-4009.

FL, Clearwater Amateur Radio Society : Meets
7:30 p.m. 2nd Tuesday of each month, Clearwater
Red Cross, 624 Court St. Linked repeaters: 146.97
(103.5),224.9 4,444 .15 (103.5) and 444.575 (131.8)
Club net: Wednesday at 8 p.m. Web: <www.fgcarc.
erg/cars>; E-mail: <k2sec@amsat.org>. Paul E.
Knupke, Jr., KR4YL <pk@ij.net>.
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FL , Englewood Ama teur Radi o Society : Meets
3rd Friday of each month at 7:30 p.m., Room 400
of Englewood United Methodist Church, 700 East
Dearborn St., Englewood. Two-meter net at 7:30
p.m. all other Fridays (146.700). For more infor­
mation about EARS, visit Web site at: <http://
www.flnet.com/r-crosby/ears>, or call Jack, W4JS,
at (941) 475-1929.

FL, Hig hlands County Ama teur Radio Club :
Meetings held 3rd Monday of each month, 7 p.m.
Agri-Civic Center Conference Room 3, South US
27, Sebring, FL. Visitors are welcome. Repeaters at
147.045 +.6, 442.350 +5.0, with packet on 144.970.
Web page: <http://www.strato.net/- hamradio>;
E-mail: <hamradio@strato.net>.

FL , Maj or Ar mst rong FM Association: Meetings
held 2nd Saturday of each month, 12 noon, Pizza
Hut of Lantana, 6170 South Congress Ave.,
Lantana, FL. Visitors welcome. Info e-mail:
<WA4AW@juno .com>.

KY,Mammoth Cave Amateur Ra dio Club: Meet­
ings held 3rd Tuesday of each month, 7 p.m. at "Doc
Cady Memorial Club Room" in the lower level of
th Glasgow City Hall, East Public Square,Glasgow,
KY. Visitors always welcome. ARRL exams given
at 9 a.m. on 2nd Saturday of each "even" month
(e.g., Feb, Apr, Jun). Club repeaters are 146.940­
and 444.925+. A net is held every night at 8 p.m,
local time on 146.940. Contact Bill Wilkinson,
KE4KRN Publicity Committee at: <bwilkinson@
glasgow-ky.com> for information. Visit our Web
site: <http://www.scrtc.blue.net/mcarc/>.

M B, Canada, W innipeg Amateur Radio
Eme rg ency Serv ice Inc. (WA RES): Callsigns
VE4YWG (Public Service Communications),
VE4EOC (City Emergency Operations Centre).
Meetings 3rd Tuesday of month, 1930h Sir Wm
Stephen son Library, 765 Keewatin St. Member­
ship open to all licensed amateurs at least 18 years
of age living in or near Winnipeg and interested in
emergency amateur communications. E-mail Jeff
Dovyak, VE4MBQ , Emergency Coordinator at:
<ve4mbq@ve4umr.ampr.org>; Web site: <http://
www.geocities.com/CapeCanaveral/Hanger/1632/
wares.html>. .

MO, Morely: Tri-County Amateur Radio Club,
(TRICO): Callsign KB0ZAW. Meetings 2nd
Tuesday of every month at 7 p.m. at Scott County
Emergency Management Agency in Morely,
Missouri. Membership open to all licensed hams
and their family members . Visitors are encouraged
and welcome. ARRI.,. exams given with prior re­
quests. The club repeater, 146.730-. Net held every
Thursday at 8p.m.local time,on 146.730-, and every
Sunday at 9 a.m. on 3.905. Contact Clay Adams at
<Kc5pin@ldd.net> for info. Web site: <http://www.
geocities.com/capecanaveral/hall /2819>.

NC, Char lotte: 2-meter SSB net, 144.220 USB,
Wednesday nites @ 9:30 p.m. est/edt. Net control
stations are Wilton/WB4PCS & Bill/W4GRW both
are in Charlotte area of EM95. This net is now 5
weeks old & we have been averaging 20 check-ins
each week (purpose is to increase activity on 2-meter
SSB & promote fellowship).

NY, Bingha mton Amateur Radi o Associa tion,
Inc. (BARA): Meetings 3rd Wednesday of each
month 7:30 p.m., Unitarian Universalist Church, 183
Riverside Drive, Binghamton. Visitors welcome.
Club Station with HFNHF operating positions, Club
Repeater W20 W 147.390 MHz output/147.990
MHz input, PL 100 Hz, Autopatch. See our Web site
at: <http://binghamton.edu/bara> or write BARA,
P.O. Box 853, Binghamton, NY 13902.

NY, Brooklyn, Kin gs County Repeat er Associa­
tion (KCRA): Meets 3rd Tuesday of the month
(except July & August), 7:30 p.m. at Fort Hamilton
Army Base, Building 213, Brooklyn, NY. Visitors
welcome. Call Don, W2DON, at (718) 248-0752
for more information. Club repeater (WA2ZWP)
146.430, up 1 MHz, PL 136.5. Web: <http://www.
qsl.net/kcra>, VE exam sessions 4th Tuesday of the
month (except July, Aug. & Dec.), 7 p.m. Pre-reg­
istration a must. Call Harvey, KB2EA, at (718) 948­
2290 to register.

OH, Cleveland Area, Cuyahoga Amateur Radio
Society : Meets 3rd Wednesday of every month
except December at 8 p.m. at Busch Funeral Home
community room, 7501 Ridge Rd., Parma, Ohio.
June, July, and August, "Picnic Meetings" are held
at the Cuyahoga' County Metropolitan Park.
Repeaters are on 146.82(-),443.825 & 444.75 (+),
53.83 & 53.01 (+), plus digipeater at 145.07, and
club simplex frequency of 146.475 MHz. For more
info, contact club president, Tom Wayne, WB8N,
at (440) 232-~ 193 or at <wb8n@en.com>.

OH, Lawrence County, Amateur Rad io Emer ­
gency Serv ice: Meets 3rd Monday of every month
at 7 p.m.,EMA/911building,515 ParkAve., Ironton,
OH. Net every Thursday night 9:30 p.m. local time
onrepeater 146.715.Info e-mail:<wn8f@wwd.net>.
or visit web site at: <http://www.wwd.net/user/
syrinix/ares.html>.

OK, Tulsa : America n Air lines Amate ur Radio
Club. Repeaters 145.345, 147.000+, 147.000-,
449.875, autopatches on 147.00 and 145.345. Club
meetings held last Saturday of the month at 9 a.m.
local time at Lil Abners Restaurant, Catoosa, OK.
W5YI VE testing for all amateur radio classes held
immediately following meeting. For more info on
VE testing, club activities, and map on how to find
Lil Abners Restaurant, see club Web page: <http://
www.webzone.net/n5jk/aaarc.htm>.

PA , Foothills Ama teur Radio Club (FARC),
Greensburg: Meetings 2nd Tuesday of month at
Red Cross Building, Plymouth Ave., South
Greensburg, at 7:00 p.m. EST. Two-meter repeater
on 147.18 (+600, PL 131.8). Contact N3SRJ, 907
Arlington Ave., Jeannette, PA 15644, e-mail:
<n3srj@ bellatlantic.net>; Web: <http://www .
geocities.com/Heartland/Acres/7896>.

PA, Lambda Amateur Radio Club (LARC),
Philadelphia : Since 1975, the only open and visi­
ble public service-oriented ham club for gay and les­
bian hams. Monthly newsletter, HF skeds, Internet
listserv and IRC, hamfest meetings, chapters,
DXpeditions. Lambda Amateur Radio Club
(ALRC), P.O. Box 56069, Philadelphia, PA 19130­
6069; E-mail: <Iambda-arc@geocities.com>.

Ham Radio Above 50 MHz
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PA, Monessen Amateur Radio Club: Meetings
3rd Monday of month at Mon Valley Community
Health Center, Monessen, PA,4th floor at 7:30 p.m.
Everyone welcome. Repeaters on 147.27+,443.8+,
224.58+. Net on Tuesday at 8 p.m. on 147.27+. For
more info, contact Allan, N3UML, P.O. Box 26,
Sycamore, PA 15364, (724) 852-6449 evenings.

PA, Ph iladelp hia : The Holmesburg ARC meets
last Thursday of each month at the NE Philadelphia
Naval ASO at 8 p.m. Repeater - 146.685. General
interest, classes. For more info: <www.harcnet.
org>; <WA3PZO@harcnet.org>.

PA, Skyview Radio Society, New Kensington:
Business meeting 1st Tuesday, social meeting 3rd
Tuesday of month at SRS clubhouse, 2335 Turkey
Ridge Road, Upper Burrell Twp. at 8:00 EST; 2­
meter repeater 146.64 MHz (-600, PL 131.8). UHF
repeater 444.3 (+5 MHz). Net Thursday at 9:00 on
146.64. Contact N3WAV, 116 Arizona Dr., Lower
Burrell, PA 15068. E-mail: <n3wav@aol.com>.

UT, Rocky Mountain Radio Association
(RMRA): Offers Utah, Wasatch Front , unique
UHF to 6, UHF to 2, and UHF to HF remote
gateways. Net Thursday at 9 p.m. on 447.900 PL
114.8 UHF/6-meter gateway open 24 hours on
448.700 PL 114.8. Visit the RMRA Web site:
<www.inconnect.com/r-rmra>; or e-mail: <rmra
@inconnec t.com> for more information.

WV (Bluefield) East River Amateur Radio Club
(ERARC) : Meets 1st Monday of every month at
Ryan's Steakhouse, 7 p.m., in the Bluefield, VA,
WalMart shopping plaza. See our Web page at
<www.inetone .net/erarc/> for information on VE
EXAMS, weekly breakfast meeting, club info, and
weekly ARES net. Info: <w4vt@sera.org> or call
KD4ZUA at (540) 326-3419.

WV, Char leston, Kanawha Amateur Radio
Club (KARC): Meetings held first Friday of each
month at 7 p.m. at the South Charleston City Hall
Annex, 4th Avenue and D street in South
Charleston. Weekly Sunday net at 8:30 p.m. on
145.35 W8GK Club repeater. Mail to: KARC, P.O.
Box 1694, Charleston, WV 25326. For information,
contact Jim Damron, N8TMW, Publicty Director,
at: <103347.610@compuserve.com>.

WV, Plateau Amateur Ra dio Association, Inc.
(PARA), Oak Hill, WV: Meetings held the first
Tuesday of every month, 7:30 p.m. in the basement
of the New River Pawn Shop, 328 Main Street, Oak
Hill, WV. Mailing address is PARA, P.O. Box 96,
Fayetteville, WV 25840. Repeaters are 146.790-;
147.075- and443.300+. For more information, con­
tact Juddie Burgess, KC8CON, Secretary, at
<kc8con@usa.net>.

Exam Sessions

CA, Cypress: ARRL amateur radio license test ses­
sions start at 9 a.m., every 2nd Saturday of odd
months. We test all levels, Novice through Extra,
reservat ions not required . The address is 10824
Hope St., Cypress, CA (nearest cross streets are
Katella and Valley View). For information, contact
Harrision Spain, AC6TI, via e-mail: <spain@
ugsolutions.com>; Phone: (714) 952-6114; Web:
<http://www.serve.com/n6ehm/testing.html>.

FL, Clearwater : Examinations held 2nd Monday
of each month, (except December) at 7 p.m. at the
Salvation Army at 1625 North Belcher Rd.For more
information, contact John Townsley, AE4GB, at
(727) 376-6705,e-mail:<ae4gb@gte.net>.o r Mike

Ham Radio Above 50 MHz

Branda, K4HN, e-mail: <k4hn@amsat.org>. Paul
E. Knupke, Jr., KR4YL <pk@ij .net>.

FL, Englewood: ARRL exams held 3rd Saturday
of each month, 9:30 a.m., Englewood Chamber of
Commerce building, 601 South Indiana Ave.,
Englewood. Two-day advance reservation re­
quired. For info and reservations, call Jack, W4JS,
at (941) 475-1929.

FL, Highlands Cou nty: Examination s held 4th
Monday of each month, 7 p.m. Agri-Civic Center
Conference Room 1, South US 27, Sebring,
FL. Walk-ins are welcome. Web page: <http://
www.strato.net/r-hamradio»; E-mail : <hamradio
@strato.net>.

FL, West Palm Beach: Exams held 1st Saturday
of each month, 9 a.m. VA Medical Center, 7305
North Military Trail, West Palm Beach. Walk-ins
welcome. For info, contact Steve, W2QX, at (561)
585-8504; or e-mail: <WA4AW@juno.com>.

NC, Wilmington: Azalea Coast Amateur Radio
Club will hold a VE testing session the 2nd Saturday
of even numbered months at UNCW Morton Hall at
10 a.m. Allpersons wishing totake the amateur radio
tests, please arrive before 10 a.m. Test candidates
only. For further information call (910) 791-1566.

OH, Cincinnati: OH-KY-IN Amateur Radio Soci­
ety will offer ham radio classes in the Cincinnati,
OH area, scheduled to begin on Thursday evening,
February 25th at 7 p.m. Ham radio classes are now
being formed for all levels of licenses, Novice
through Extra, including No-Code. Classes will be
held every Thursday evening for 10 weeks at the
Salem Presbyterian Church located at the corner of
Mozart and Higbee in Wester Hills (behind the
White Castle Restaurant at Harrison and Boudinot).
At conclusion of the lO-week course, participants
will be given an FCC license examination on
Saturday, May 8th, at the same location. All morse
code classes are free! The course is open to persons
of any age, and no prior experience is necessary.
For more information, contact Carol Hugentober,
K8DHK, at (513) 661-5323 or Bruce Vanselow,
N8FWA, at (513) 251-1555. E-mail inquiries to:
<n8fwa@juno.com>.

OH, Cleveland Area: Cuyahoga Amateur Radio
Club holds exam sessions on 2nd Sunday of each
odd-numbered month (except May), at the Olde
Independence Town Hall , 6652 Brecksville Rd.
(Rte 21), Independence,OH.Sessions start at 9 a.m.
Fee is $6.95 and a valid ill and copy of your FCC
license is required (if you are already licensed). For
more info,contact Gary Dewey, NI8Z, at (216)642­
1399 or at <gdewey@en.com>.

PA, Monessen Amateur Radio Club: Test session
Ist Sat. of even months (Feb, Apr, Jun, etc.) 10a.m.
at New Eagle Boro Bldg. Main St., New Eagle, PA.
Walk-ins welcome but pre-registration preferred.
For more info contact Allan, N3UML, (724) 852­
6449, P.O. Box 26, Sycamore, PA 15364.

PA, Parkway Philadelphia: The Philmont Mobile
Radio Club sponsors exams on 1st non-holida y
Thursday of each month at Franklin Institute, 20th
and Ben Franklin Pkwy, Philadelphia, PA. Walk­
ins welcome. Exams start at 6:30 p.m, For more info
contact, Dusty Rhoades, ND3Q, at (215) 879-0505.

Personal Web Site List ings

Jlm Bridge, KQ6BS, URL: <http://www.qsl.net/
kq6bs>. Specialty: weak signal.

"The Radio Pic ture Arc hive," URL: <http://
www.e-etc.com/rpa» (corrected) . Speciality col­
lection of pictures of radios.

Commercial Web Site Listings

Byers Chassis Kits : Aluminum chassis and cabi­
nets kits, VHF & UHF antennas and parts. Catalog:
Callbook address. E-mail: <k3iwk@herd.net>;
<http://herd.netfbyerschassiskits>.

CC 'f®, Inc.: Antennas-High Efficiency Unique
Designs HF to UHF. Computer Systems, Sub­
Systems, CPU & Motherboard Upgrades, Compo­
nents. High Voltage Capacitors,Parts. CCT®Radio:
<http://www.cctnetwork.com>.

Communications Specia lists, Inc.: Manufactur­
ers of Tone Signaling Equipment including CTCSS
encoders and decoders, Morse Station IDers, Re­
peater Tone Panels and much more. Please see our
ad in this issue; <http://www.com-spec.com>.

MS-Windows Software:RAC CallbookCD-ROM,
Ultimeter Weather Stations and more, info
<n2ckh@cybercomm.net>; Web: <www.QTH.
com/n'Zckh.bytewi se.org>

Teletec: Manufactures 6, 2, 1 1/4 meter and 70 ern
Linear Amplifiers as well as Receive Preampli­
fiers; <http://www.Teletec-usa.com>.

Woodho use Com munication: Antennas and pub­
lications for weather satellite imaging: <www.
view2earth.com>. '
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Fifteen month calenda rs ­
January 1999 through

March 2000

CQ Award Pins
If you've earnedany of
CO's Awards, you can
also display the corre­

spondingCO Awardpin. Available for
WAZ, 5 Band WAZ, 160 Meter WAZ,
CO DX, CO OX Honor Roll, WPX,
WPX Honor Roll, and USA-CA
awards. ONLY $5.00 EACH.

Playing Cards
Top quality, plastic

coated playing
cards.

ONLY $9.95
per deck '--------"-'

Please specify Amateu r Radio or Classic
Radio Calendar

Order No. KEYS

Keys, Keys, Keys
by Dave Ingram, K4TWJ

You'll enjoy
nostalgia with
this visual
celebration
of amateur

radio's favorite
accessory. This

book is full of pic­
tures and histori­
cal insight.

The Vertical Antenna
Handbook
by Paul Lee, N6PL

Learn basic
theory and
practice of the
vertical antenna.
Discover easy-to­
build construction
projects,

Only $19.95 each
Buy more and save!
Buy 2 or 3 for $17.95; Buy4 to 6 for $15.95
Buy all 7 for your Club for only $99.95

Amateur Radio Equipment " Building and Using
Buyer 's Guide Baluns and Ununs

This 144-page book is your single by Jerry Sevick, W2FMI
source for detailed information on This volume is the source for
practically every the latest information and designs
piece of Amateur on transmission
Radio equipment line transformer
and accessory theory. Discover
item currently new applications
offered for sale in for dipoles, yagis,
the USA complete log periodics,
with specs and beverages,
prices. Also antenna tuners,
includes the most and countless
comprehensive directory of Ham other examples.
product manufacturers and dealers 0 d N BALUN $19 95
In the USA. r er o. . . . •

Order No. EBG......$15.95

McCoy on Antennas
by Lew McCoy , W11CP

Unlike many
technical
publications,
Lew presents his
invaluable anten­
na information in
a casual, non­
intimidating
way for anyone!

Order No. MCCOY....$15.95

Order No. QUAD

..................................$15.95

The Quad Antenna
by Bob Haviland, W4MB
Second Printing

An authoritative
book on the design,
construction,
characteristics and
applications of
quad antennas.

Getting Started Videos - "How-To," Tips, Techniques & More!
Ham Radio Horizons: The Video .. Order No. VHOR
Getting Started in VHF .. Order No. VVHF
Getting Started in Ham Radio .. Order No. VHR
Getting Started in DXing .. Order No. VOX
Getting Started in Packet Radio . . Orde r No. VPAC
Getting Started in Amateur Satellites .. Orde r No. VSAT
Getting Started in Contesting .. Order No. VCON

33 Simple Weekend
Projects
by Dave Ingram,
K4TWJ

Do-it-yourself
. electronics projects
. from the most basic to
the fairly sophisticat­
ed. You'll find: station I<-~~m~~
accessories for VJ-iF ~

FMing, working OSCAR satellites,
fun on HF, trying CW, building
simple antennas, even a complete
working HF station you can build
for$fOO. Also includes practical tips
and techniques on how to create

-. yo'li r own electronic projects.

.Order No. 33PROJ....$15.95

W6SAI HF Antenna
Handbook ,---./-;,-~ .-.--..-.--,
byBili Orr , W6SAI 1v~/ H~:nn.

Inexpensive, . --i.::f"
practical antenna ,"
projects that workl .
Guides you
through the
building of wire,
loop, Yagi and vertical antennas.

Order No. HFANT......$19.95

The NEW Shortwave
.', propagation Handbook

by W3ASK, N4XX & K6GKU
A comprehensive source of

HF propagation principles,
sunspots, ionos­
pheric predictions,
with photography,
charts and tables
galore!

Order No. SWP

........$19.95
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Strreet Address _

City State .Zip _

Qty Item # Description Price Total Price

U.S. and possessions - add $4 shipping /handling. 'FREE S/H on orders $50 and over. Foreign - shipping /handling charges are Shipping/Handling
calculated by order weight & desfinafion. "A $4 c red it will be applied for Foreign orders over $50. Total

~..'

o American Express

.~i:I.
2- Fax 516-681-2926d . Hicksville N

o Money Order 0 Visa 0 MasterCard 0 Discover
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TH-D7A DATA COMMUNICATOR 144/440MHz FM DuaLBander

ISO 9001
JQA-1205

Communications Equipment Division
Kenwood Corpo ration
1509001 ce rtification

Kenwood News & Products
http://www.kenwood.net
Kenwood Bulletins
ftp//ftp.kenwood.net

~NIEiN ET

FEATURES
• Built-in1200/9600bpsTNC(1packet,
1frame,256 bytes) compliant with
AX.25 protocol . Dual receive onsame
band(VHFonly) forbothvoiceand data
(twofrequencies simultaneously)
• Large(12digitsX3 lines) dot-matrix
LCD, multi-scroll key, menu mode&
other user-friendly features. 200
memory channelswith8-character
memorynameinput . 16 backlit keys
• Built-inCTCSS (38EIA-standard
subtonefrequencies) • 16-digit,
10-channelOTMF memory. MIL-STD
810C/D/E water resistance. High-gain
dual band antenna. High-speed
(9600bps) PC-based packetcommuni­
cationsfor chat, BBS, etc. • Kenwood
Skycommand System(KSS) II forremote
control of fixed HFtransceiver­
TS-570S/0(G) or TS-870S (requires
optional PG-4R) • Monitoring OXcluster,
TM-742A1TM-v?Aremote control
(OTMFremote), etc.

• Dual receivefor voice & image
transmissions(VHF only)

comments (up to 20characters), and
fixed messages (8patterns).

• Station list
StorereceivedAPRSdata in upto
40memory channels

• Grid square locator
• TXinterval (0.5/1/2/3/5/10/20/30 min.)
• Packet pathselectionforDig ipeat
• Weather station & PHG data

reception

KENWOOD COMMUNICATIONS CORPORAT ION
AMATEUR RADIO PRODUCTS GROUP
P.O. Box 22745, 2201 E. Dominguez St., Long Beach, CA 90801-5745 , U.S.A.
Customer SupporVBrochures (310) 639-5300
KENWOOD ELECTRONICS CANADA INC.
6070 K~strel Road, Mississauga, Ontario, Canada L5T 1S8

... .

APRS (Automatic PacketIPosition Reporting System)

• Position/directional data
HookuptoanNMEA-0183 com­
patible GPS receiverandyou can
transmityour exact position forauto­
maticcalculationof distance, current
speed and heading. Manual input of
latitude/longitudeisalso permitted.

• Versatilemessaging
Transmit your ownalpha messages
(up to45 characters),. bulletins,

• Text superimposefunct ion
Add your call sign, RSV reports,
comments, etc.

• VC-H1 shutter
Command aconnected VC-H1 to
initiatetransmission

• Fast FM
Send an imagein just 14 sees (approx),

• SSTVtransmission mode
selection(9 modes)

TheTH-D7A offers
exciting new adventures in
Ham radio with a widerange
of data communications
options- including simple
packet operation using the
AX.25protocol and the
Automatic Packet/Position
Reporting System (APRS) ,
which is rapidly gaining
popularity worldwide. Yo u
can also send and receive
SSTVimages using
Kenwood's VC-H1.

Amateur Radio Products Group
98ARD-1837

Meet Kenwood's new
TH-D7A, an FM dual-band
(144MHz/440MHz) handheld
transceiver equipped with
a TNC and all the features
needed for easy amateur
radio data communications
- and especially APRS.

KENWOOD
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