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GP-3 = Dual-band 146/446MHz Base Repeater Antenna
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Gain & Wave: 146MHz 4.5dBi 6/8 wave = 446MHz 7,2dBi 5/8 wave x 3
Max Pwr: 200W = Length: 5'11" « Weight: 2lbs. 90zs. *
Conn: Gold-plated S0-239 = Construction: Single-piece fiberglass
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GP-6 » Dual-band 146/446MHz Base Repeater Antenna

Gain & Wave: 146MHz 6.5dBi 5/8 wave x 2 = 446MHz 9.0dBi 5/8 wave x 5 »
Max Pwr: 200W = Length: 10'2" = Weight: 3Ibs. 8ozs. * Conn: Gold-plated S0-239
Construction: Fiberglass, 2 Sections

GP-9/GP-9N + Dual-band 146/446MHz Base Repeater Antenna * BEST SELLER!
Gain & Wave: 146MHz 8.5dBi 5/8 wave x 3 » 446MHz 11.9dBi 5/8 wave x 8 »
Max Pwr: 200W = Length; 17'8" = Weight: 5lbs. 110zs. = Conn: GP-9 Gold-plated
S0-239 « GP-9N Gald-plated N-type female » Construction: Fiberglass, 3 Sections
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CA-62DB - Mono-band 6 Meter Vertical

Gain & Wave: 52MHz 6.5dBi 5/8 wave x 2 = Max Pwr: 500W = Length: 21'8"
Weight: 5Ibs. 11 ozs. « Conn: S0-239 = 2MHz band-width after tuning (6M) =
Construction: Thick-wall aluminum, 5 sections

e

CX-333  Tri-band 146/220/446MHz Base Repeater Antenna

Gain & Wave: 146MHz 6.5dBi 5/8 wave x 2 » 220MHz 7.8dBi 5/8 wave x 3 »
446MHz 9.0dBi 5/8 wave x 5 » Max Pwr: 120W  Length: 10'2" « Weight: 3lbs. 10z.
Conn: Gold-plated S0-239 = Construction: Fiberglass, 2 Sections

GP-15 = Tri-band 52/146/446MHz Base Repeater Antenna

Gain & Wave: 52MHz 3.0dBi 5/8 wave » 146MHz 6.2dBi 5/8 wave x 2 » 446MHz 8.6dBi
5/8 wave x 4 = Max Pwr: 300W = Length: 7'11" « Weight: 3Ibs. 10z. » Conn: Gold-plated
$0-239 « 2MHz band-width after tuning (6M) « Construction: Single-piece fiberglass
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® Detachable faceplate

m SSB, CW, AM, FM and Digital modes
W Speech Processor, standard

® Narrow Filter, standard

H Auto Power Off

H Selectable RF Gain and AGC

® Scan Modes

B (CTCSS encode for 10M and 6M FM repeaters

B Wide range general coverage receiver
B Separate antenna terminals for HF and 6M
B DX-70T MSRP under $1,000

EDX-2 Auto Antenna Tuner

B Tunes 160-10 Meters ~
(40 foot wire % S
antenna required ® |
for 160M, 8.8 foot
minimum for others) *

B Fully integrated with
Alinco DX-70 radios

B Weather resistant housing, can be mounted
outdoors

B Comes with 16 feet of coax and control cable
(cables may be extended)

B Maximum input: 200 watts
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B Perfect for mobile, marine, home or portable use

B MSRP under $350



ine of Sight

An Editorial

Playing the Numbers

Statistics can tell you lots of interesting thinge—but they're not
always everything they seem to be.

umbers are very important to most
N of us in ham radio—the numbers

on our clocks (synchronized to the
second to WWYV), the numbers of the
bands we use (“I'm active on 6 through
1296”), the numbers of our repeaters
(**Call me on the nine-four machine”),the
number of points scored in a contest, the
number of grids we’ve worked, the num-
ber of parallel pieces of metal on our
antennas, and the number of feet above
the ground where those pieces of metal
reside. Numbers are pretty close to num-
ber one with us.

So, this month, I thought we’d take a
look at some interesting new numbers and
explore what they mean. These numbers
are the results of the American Radio Re-
lay League’s survey on keeping or elim-
inating the international Morse code
requirement for HF operation, plus some
other numbers that tell us interesting
things about ARRL members and CQ
VHF readers.

The ARRL Survey

In an effort to gauge the feelings of its
members, and of the general amateur
community, toward proposals to elimi-
nate the international rule that govern-
ments must require a knowledge of Morse
code to allow amateur HF operation, the
ARRL last summer conducted a survey
of 1,600 hams: 1,100 League members
and 500 non-members. (The survey, dis-
cussed in detail in the February, 1997,
issue of QS7, collected a variety of addi-
tional information—which we’ll discuss
later—but the biggest question clearly
was about the code.)

Predictably, 63% of ARRL members
favored keeping CW as an international
licensing requirement for HF access
(with 30% opposed and the rest not an-
swering). Butit was a bit surprising to see
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“Predictably, 63% of ARRL members favored keeping CW as an
international licensing requirement for HF access....”

that 54% of the non-members surveyed
also favored keeping the worldwide code
requirement. Overall, that translated to
57% of both League members and non-
members supporting the status quo.

How Valid Are
the Numbers?

But are these numbers truly represen-
tative of the opinions of ARRL members
and/or of hams in general? Well, yes and
no. They are certainly accurate with re-
spect to those people actually polled. The
reply rates were quite impressive. And I
have no question about the reliability of
the company that conducted the survey,
Readex, Inc. T worked with Readex just
two years ago on the survey that pointed
up the need for this magazine, and I was
quite impressed with their professional-
ism. But I also learned a bit about the art
of surveying in the process.

When we conducted our survey of
newly-licensed hams in 1995, we sent out
questionnaires to 650 of the 40,804 hams
who were licensed for the first time in
1994, This sample represented about
1.6% of the total group, and was consid-
ered statistically valid, even though we
considered it a compromise—balancing
our desire for accuracy against our bud-
get for the survey.

The ARRL is on a budget, too, and a
very tight one right now. And I'm sure
that’s why it had to severely limit its sam-
ple size. Yes, they surveyed more than
twice as many people as we did, but the
numbers represent a much smaller per-
centage of the larger groups involved.

They surveyed 1,100 of their 152,809
members (at the time), or 7/10 of 1% of
the total, plus 500 of 513,795 non-mem-
bers, only 1/10 of 1% of the total. And, as
a percentage of the total ham population,
the total sample of 1,600 represented
about 2/10 of 1%. But such small per-
centages of such large groups might make
one quesiion the statistical relevance of
the sample.

In addition, any suggestion that the
overall sample (members + non-mem-
bers) is representative of hams as a whole
isinvalid, since the sample was composed
of 69% ARRL members and 31% non-
members, while the “real world” of ham
radio in the U.S. consists of only 23%
League members and 77% non-members.
So you can throw out the 57% overall sup-
port figure for keeping the worldwide
code requirement. It is valid only among
the actual sample group.

Of course, none of this is likely to keep
the League from using these figures to
support a stand in favor of retaining the
code requirement in the international ra-
dio regulations. By the time you read this,
the ARRL Board of Directors will have
met and voted on a position on the mat-
ter. I will be very surprised if they don’t
vote to keep things as they are, especial-
ly in light of these numbers (flawed as
they may be). All in all, the numbers for
ARRL members are probably fairly accu-
rate, and as long as the directors use this
survey as only one source of input for
making their decisions, then the overall
ARRL membership will probably be
well-represented. Keep in mind that the
only people who vote for ARRL directors

By Rich Moseson, NW2L, Editor
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* 4.5 Watts of Power

e Transmit 140-150 MHz,
Receive 136-174 MHz

* Built-In Tone Squelch
with Pocket Beep and
Tone Scan

= PC Programmable *(options
CS-T2 & OPC-478 req.)

» IC-T2A Radio-to-Radio
Clonable (opt. OPC-474 req.)

= 8 Programmable Keys
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8-“AA” Size[TE]
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Use the included 120V wall plug
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batteries right in the IC-T2A!
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or other DC power sources up
to 13.6V, like a car cigarette lighter
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Planning a trip?
Why not plan your
ham communications
ahead of time, too?
With a PC and

ICOM’s new

knob is for on/off and volume — squelch '
is handled automatically for your convenience, but can always
be manually overridden. Forget how to update a function

2-meter IC-T2A", it’s easy!
Store sets of working frequencies, like those found in a re-
peater directory, right in your PC. Then download up to 40 of
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the IC-T2A. Have your
hobby all packed and
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uging the IC-T2A on the go is a
breeze. The front panel keys are large
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Die-Cast Rugged
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play guides you with an
“intuitive” help function.

The IC-T2A is designed to survive the rough journey. Its

one piece, die cast aluminum chassis and its super-
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IC-T2A

Lowest Priced ICOM 2M

aline Versatility!

= Auto Repeater Function

= “Intuitive” Help Function

= 2-Step Power Save Function

» Monitor Function

* 43 Memory Channels

= 5 DTMF Memories with up
to 32 digit Codes & Re-Dial
for Autopatching Repeaters

* Direct Keypad Frequency
Entry

= Backlighted LCD Display

tough polycarbonate casing allow you to toss it
right into a glove box or into a backpack!

Visit your ICOM dealer,
or call for a free brochure:

O 206-450-6083
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“CQ VHF readers, as a group,
tend to be younger than ARRL
members as a group. They are
also newer to ham radio and are
less likely to hold an upper-level
amateur license.”

are ARRL members, and that the direc-
tors are elected to represent those mem-
bers first. They represent ham radio in
general only by default.

Other Numbers

The League’s survey also asked a vari-
ety of questions beyond the code contro-
versy (may as well get their money’s
worth!), and some of the results are very
interesting, especially if we compare
them with responses by our readers to the
past year’s worth of surveys in CQ VHF.
(A quick note here: Our monthly reader
surveys are highly unscientific and prob-
ably have a margin of error approaching
150%! They are admittedly not statisti-
cally valid, but are accurate enough to
give us asnapshot of our readers and their
interests and concerns at any given time.)

CQ VHF readers, as a group, tend to be
younger than ARRL members as a group.
They are also newer to ham radio and are
less likely to hold an upper-level amateur
license. The largest single group of
ARRL members (29%) is age 65 or older,
while the largest single group of CQ VHF
readers (31%) is between ages 45 and 54,
Their #2 age group is 45 to 54 (26%),
while ours is 35 to 44 (29%).

Nearly /2 of the League’s members
(44%) have been licensed over 20 years.
And, while one in five CQ VHF readers
is licensed over 25 years, the majority
(60%) have been hams for five years or
less. The numbers are similar for license
class: while the majority of ARRL mem-
bers (51%) hold Advanced or Extra class
licenses, compared with 26% of CQ VHF
readers, the majority of this magazine’s
readers (65%) hold a Tech or Tech Plus
ticket, as opposed to 31% of ARRL mem-
bers with these licenses.

But does this mean that the League and
CQ VHF are talking to two entirely dif-
ferent groups of hams? Not at all.

A Lot in Common

First of all, over half of this magazine’s
readers (52%) are ARRL members, near-

ly double the percentage of hams nation-
wide (23%). Secondly, in the League’s
survey question on band usage, only 11%
of ARRL members said that they operate
exclusively on HE. Another 22% said
they operate VHF/UHF only, while the
majority (60%) use both HF and VHF/
UHEF (the remaining 6% are inactive).

The League has always considered its
“core membership” to be HF operators.
But these numbers seem to tell a differ-
ent story. While 71% of ARRL members
operate on HF, 82% are active on VHF/
UHF. Nearly 1/3 of League members
hold Tech and Tech Plus licenses, and
fully /3 of its members have been hams
less than six years. The ARRL'’s leader-
ship would be well-advised to look close-
ly at these numbers and start putting more
focus on making the organization more
relevant to VHF/UHF hams, rather than
focusing so much energy on persuading
them to migrate to the already-over-
crowded HF bands.

Wet Signal News
If any of you watched the news on TV
in early January, you probably saw pic-
tures of the water swirling through the
streets of Reno, Nevada. Well, that’s
where Weak Signal News Editor, Tim
Marek, NC7K, lives. And while Tim as-
sures us that his house was safely above
the high-water line, he was too occupied
with staying dry and keeping his anten-
nas rooted to the ground in 100 mph
winds to finish his column. It’ll be back
next month (weather-permitting) from
Tim’s “beachfront” home in Reno.
73 de NW2L

Help Wanted

If you're involved with a project or
activity that you think would be of inter-
est to your fellow CO 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 76 N.
Broadway, Hicksville, NY 11801 (send
an SASE for writers’ guidelines), by e-
mail to <CQ VHF@aol. com>, or via our
World Wide Web page, <http://mem-
bers.aol.com/cqvhi/>. We look forward to
hearing from you.
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Flooded West

Relies on Hams

It was ham radio to the rescue once
again in January when floods in the west-
ern U.S. knocked out power, telephones,
and even the Internet. In Josephine Coun-
" ty, Oregon, ham radio was the only means
of getting messages out for several days,
according to Newsline, including the
county’s official request to the governor
for a declaration of emergency. Both
Newsline and The ARRL Letter reported
several additional instances of ham radio
assistance in California, Nevada, Oregon,
and Washington.

ARRL Committee Says
“Keep the Code”

A key ARRL committee has voted to
support a continued international require-
ment for Morse code knowledge as a con-
dition for HF operating privileges. The
recommendation was based largely on
the results of a survey of both ARRL
members and non-members (see “Line of
Sight™), in which over 60% of League
members supported the status quo. The
full ARRL Board of Directors was ex-
pected to approve the committee’s rec-
ommendation at its meeting in January.

RF Exposure Rule Delayed

In a Christmas present to hams and
other radio users, the FCC on December
23 delayed by one year the effective date
of rules intended to assure compliance
with new, tougher RF emission stan-
dards. For the first time, many hams will
be required to assess their stations for
compliance. Amateur stations operating
with less than 50 watts or mobile stations
using push-to-talk (regardless of power)
will continue to be exempt. The rules now
take effect on January 1, 1998.

Phase 3D Launch Delay

Word from France is that AMSAT’s
Phase 3-D satellite is now scheduled for
launch in early July aboard the European
Space Agency’s Ariane flight 502.
AMSAT officials had previously expect-
ed a springtime launch. AMSAT-NA

Work continues at the P3D laboratory in

Orlando, Florida, on preparing AMSAT’s

Phase 3-D satellite for launch, now scheduled
Sfor July, 1997. (AMSAT photo)

President Bill Tynan, W3XO, put a good
face on the delay, telling the AMSAT
News Service “it gives us a definite goal
to shoot for in our preparations of the
Phase 3-D spacecraft.” Tynan also noted
that the downside of the delay is that
expenses will continue to mount until the
satellite is launched.

Hams to Share
B-centimeter Band with

Computer Networks

The FCCinearly January allocated 300
MHz of spectrum in the 5-GHz band to a
new, unlicensed, computer-communica-
tion service—including a 100-MHz
chunk that will be shared with hams. The
new Unlicensed National Information
Infrastructure (U-NII) devices will be
allowed to operate on 5.15 to 5.35 GHz
and 5.725 to 5.825 GHz. This latter band
segment is also part of the 5-centimeter
ham band (5.650 to 5.925 MHz). The
amateur allocation on this band is already
shared with, and secondary to, a variety
of other services. U-NII devices operat-
ingon5.725t05.825 GHz will be allowed
up to 4 watts EIRP output. (As noted last
yearwhen this service was first proposed,
the “cloud” of added sharing may have
a “silver lining” of producing a source
of affordable, accessible equipment for
ham use on this band. It could also be a
perfect site for the ham/mon-ham inter-

Ham Radio Above 50 MHz

action idea that Don Stoner proposes in
his “In Theory” column this month.—ed.)

Additional Microwave
Sharing Possible

The FCC has proposed a variety of
changes in the Experimental Radio Ser-
vice, according to a report in The ARRL
Letter. The proposed changes include
moving the current 2450 MHz experi-
mental band to 2402 to 2483.5 MHz and
adding new spectrum at 10.0to 10.5 GHz.
This includes part of the upper portion of
the 13-centimeter ham band (2390 to
2450 MHz) and all of the 3-centimeter
band, both of which are already shared
with other services. The Experimental
Radio Service is designed for students
wishing to conduct microwave-RF exper-
iments. Comments on the proposal were
due by February 10.

Packet Info out of

“Repeater Directory”

For years, the ARRL Repeater Direc-
tory has been a source of information not
only on voice repeaters but also on pack-
et radio digipeaters and bulletin boards.
No longer. The digital listings are being
dropped as of the 1997-98 edition of the
Directory and will be made available on-
line, courtesy of Tucson Amateur Packet
Radio (TAPR). The new North American
Digital System Directory will be updated
regularly and will be available on the
World Wide Web at <http://www.tapr.
org/directory>. In a news release, TAPR
President Greg Jones, WDS5IVD, says the
group is also hoping to make the infor-
mationavailable annually ona CD-ROM.

Mir Changes

Frequencies...Again

The 2-meter ham station aboard the
Russian Mir space station has changed
frequencies for the second time in three
months. The AMSAT News Service
quotes a message from Astronaut John
Blaha, KC5TZQ, aboard Mir at the time,
saying that as of January 1, both voice and
packet operations would be conducted on
a split frequency with a 145.200-MHz
uplink (where you'd transmit) and a

Compiled by the CQ YHF Staff
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145.800-MHz downlink (where you’d
listen). The earlier shift to these frequen-
cies from 145.550 simplex is still caus-
ing interference concerns. (See “Hams in
Space: A Guide to Working Mir” in this
issue for more information.—ed.)

Ham Crew Change on Mir

By the time you read this, astronaut
John Blaha, KC5TZQ, should be back on
Earth after a four-month stay aboard the
Mir space station, with his spot taken over
by another ham astronaut, Jerry Linenger,
KC5HBR. According to the AMSAT
News Service (ANS), the special third-
party agreement that allowed non-hams
to speak on the radio with Blaha—open-
ing the door for a variety of “MIREX”
contacts from schools—expired on his re-
turn. There was no word at press time as
to whether a similar arrangement would
be worked out for working Linenger.

A German astronaut, Dr. Reinhold
Ewald, who holds the callsign DL2MIR
from when he was a backup crew mem-
ber for a German Mir mission in 1992,
was scheduled to be aboard the space sta-
tion between February 4 and 24, accord-
ing to ANS. He was expected to use the
digital voice recorder on the 70-centime-
ter SAFEX station aboard Mir to update
interested hams on his activities in space.

New Russian Hamsat
Set for Launch

There may be anew RS satellite in orbit
by the time this issue reaches you.
AMSAT reports that RS-16 was sched-
uled for launch sometime between mid-
January and the end of February. Accord-
ing to preliminary and unofficial data, the
new satellite will have a 2-meter uplink
(145.915 to 145.948 MHz) and a 10-
meter downlink (29.415 to 29.448 MHz),
plus two beacons on 10 meters (29.408
and 29.451 MHz) and two beacons on 70
centimeters (435.504 and 435.548 MHz).
The presence of this second set of bea-
cons suggests that the new “bird” might
also be equipped with 70-centimeter
downlink capability.

28.8 Too Slow?

Try 115.2—on Packet!

Tucson Amateur Packet Radio (TAPR)
is in the process of making large-scale
group purchases of commercial high-
speed digital transceivers for 902 to 928
MHz, and making them available to

members at greatly reduced prices. The
first units will operate at speeds of up to
115.2 kilobits/second—four times the
speed of your typical 28.8 kb/s telephone
modem, and will sell to TAPR members
for about $400. TAPR's Dewayne Hen-
dricks says the group is purchasing cir-
cuit boards from commercial manufac-
turers and assembling them into specially
designed TAPR cases.

The radios are primarily for use in
TAPR’s spread-spectrum experiments
(under an FCC Special Temporary Au-
thority, or STA), but officials note that
the equipment will also be legal for unli-
censed Part 15 use if the STA doesn’t
result in a permanent change in amateur
rules. TAPR members may apply online
to participate in the STA experiment by
connecting to TAPR’s Web site at
<http://www.tapr.org/ss/tapr_sta.html>.

Digital Journal

Ceases Publication

The Digital Journal, a specialty publi-
cation for RTTY and packet enthusiasts,
announced plans to cease publication af-
ter printing its January, 1997, issue. The
magazine began 45 years ago as the RTTY
Journal. Editor Jim Mortenson, N2HOS,
said that the magazine’s publisher, the
International Digital Radio Association
(IDRA). couldn’t afford to continue. Not-
ing that the final issue was made possible
only by “a major gift,” Mortenson said
“there are simply no funds for future
issues.” (It’s always sad for those of us in
the ham radio publishing business to see
one of our fellow publications fail. Dig-
ital Journal filled a small but important
niche in the ham radio arena and it will
be missed.—ed.)

Schools Picked for First
1997 SAREX Mission

Students at 16 schools around the
world will have the opportunity to talk via
ham radio with astronauts aboard the
space shuttle Columbia during flight
STS-83, scheduled for launch in late
March for a 16-day mission. According
to the ARRL Letter, both voice and pack-
et contacts will be possible with any of
the three ham astronauts scheduled to fly
on the mission (Mission Commander
James Halsell, KC5RNI; Payload Com-
mander Janice Voss, KC5BTK: and Mis-
sion Specialist Donald Thomas,
KCS5FVF). The 16 schools selected for

scheduled contacts include 14 inthe U.S.,
one in Okinawa, and another in the Peo-
ple’s Republic of China.

Change in ARRL

Contest Rules

The ARRL has extended its ban on
using repeaters or repeater frequencies to
solicit contacts during League-sponsored
VHEF contests to all bands. According to
an ARRL news release, the rules previ-
ously banned the use of repeaters and re-
peater frequencies for contact solicitation
only on 2 meters, but the Contest Ad-
visory Committee and ARRL Awards
Committee felt it was time to make the
rule apply universally.

lce Takes Down
Broadcast/ Repeater

Tower

The 146.880 repeater in Baraboo, Wis-
consin, was literally knocked off the air
by an ice storm on New Year’s Eve. A
report on Newsline says the 660-foot tow-
er on which the repeater’s antenna was
installed collapsed after becoming over-
loaded with ice. There were no injuries.
The Baraboo repeater covers a large part
of southern Wisconsin, including the
interstate highway between Chicago and
Minneapolis, and serves as the hub for the
South Central Wisconsin Skywarn Net.
At press time, the Central Wisconsin
Repeater Association, which operates the
.88 machine, was not sure when the
repeater would be back on the air.

ARRL Help Wanted

The ARRL Letter reports a job opening
in the League’s Washington, DC, office.
ARRL is looking for an electronics engi-
neer (BSEE or equivalent experience)
with knowledge of or a desire to learn ra-
dio spectrum management. Duties would
include representing the interests of ama-
teur radio to U.S. government agencies,
the International Telecommunications
Union (ITU) and regional organizations.
Public-speaking experience, profession-
al-quality writing, and the ability to deal
with people on an international basis are
required. Spanish-language skills are a
plus. If you're interested and feel you're
qualified, send your resume and salary
expectations to R. Boucher, ARRL, 225
Main St, Newington, CT. 06111; Fax:
(860) 594-0298.
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The Ultimate Choice in Amateur Radio

| © 144 MHz / 440 MHz operation
e Dual receive on 2 bands
* Dot-Matrix LCD display
e 7 character alpha-numerics
© §2 memory channels
© Dperator's Guide function
* DTMF memory for autopatch
= Wireless cloning
* PC programmable
* MOS FET power module
 High performance antenna
* CTCSS encode/decode
* Remote control feature
¢ Airband receive

= 144 MHz operation

¢ 62 memory channels

= 6 character alpha-numerics
» DTMF memory for autopatch
= 50 watts output power

» Multi-scan capability

= Backlit microphone

» MIL-STD 810C and 810D

e Dual menu system
 Repeater reverse swiich

1

B =

“Great! My TH-79A(D)

» DTSS selective calling i = receives on 2 bands at

e Built-in CTCSS encoder [ the same time. Comes

= Wireless cloning in a 5SW version too.”
“Super! I can use f 'H-29 A

alphanumeric memories

to store names, call signs, oRGGander”
and repeaz,ers OXLTILY: .| *144 MHz operation
TM-261A. o User friendly operation “ A
; * 40 memory channels Outstanding!
= Compact rugged design Loud, clear audio

¢ DTMF memory for autopaich | and easy to use.”
e MOS FET power module

e Direct DC input

e Luminescent DTMF keypad
e Multiple scan modes

¢ Auto battery saver circuit

* Built-in CTCSS encoder

o Battery voltage indicator

* 3 or 5 watt versions

Kenwood is known worldwide for outstanding products. With over 50 years of
design, engineering and manufacturing experience, it is easy to see how
Kenwood sets itself apart from the competition. In the world of Amateur
Radio, Kenwood has a strong and rich heritage based on one
simple truth. We do our very best to build the best. Kenwood
Amateur Radios not only have the look of a well
designed and manufactured product with a

superior “quality feel”, but also have
|SO 9002 the same world famous Kenwood

' Now surprisingly Kenwood Bulletins
affordable! ftp://ftp.kenwood.net

= ' KENWOOD COMMUNICATIONS CORPORATION
e AMATEUR RADIO PRODUCTS GROUP

K W P.O. Box 22745, 2201 E. Dominguez St., Long Beach, CA 90801-5745, U.S.A
— Customer Support/Brochures (310) 639-5300

Amateur Radio Products Group KENWOOD ELECTRONICS CANADA INC.
96ARD-1573 6070 Kestrel Road, Mississauga, Ontario, Canada L5T 158



Editor's Note: The computer gremlins
have been at it again, and last month, they
snuck in several letters that had already
been published in previous issues. We
apologize for the error, and I guess we'll
have to start feeding the gremlins every
two days instead of every four!

Dear CQ VHF:

Here's a proposal in response to various
“keep-or-drop-the-code™ letters in various
magazines of late. One from WL7CKB on
page 82 of CQ VHF’s October issue comes
to mind.

Boiled down, most of the concern is not
so much for the code itself, but a means
instead for separating wheat from chaff,
thus keeping “undesirable” operators off
the air. Undesirable almost always means a
QRMer, and neither the code nor increased
technical testing will eliminate this.

In fact, there is evidence that instead of
makeing things better. increased technical
testing may make the QRMer problem even
worse. To be blunt, and especially among
the young, the highly ab- sorbed type of
individual who can pass extremely techni-
cal exams is too often the same type who
is “inward-turning” and lacks social devel-
opment. This is the type who sits behind
the safety of a mic and, as WL7CKB says,
“gets his jollies.” Old timers would call it
a failure to be well-rounded.

What is really needed is a psychological
screening test, but this would raise such a
howl and be so hard to defend legally that
it would never get done. Instead, I propose
for starters (and with exceptions for the
handicapped) what the Federal Aviation
Administration has already done in pilot
licensing: tie getting your ticket directly to
having and keeping (there is automatic fol-
low-up between agencies) a clean driving
record. No wants, warrants, convictions, or
history of accidents, you get your pilot’s
license. Bad record, no license for a period
of years set by law. Period. It has worked
and held up to Constitutional challenge due
to the close, clear, and obvious co-relation
between being a trouble-maker on the road
and being an idiot in other walks of life.

If the FAA can use driving reports to
keep lids out of the air, the FCC can use
them to keep lids off the air. Of course,
when it comes to lids, the FAA is active in
the enforcement arena whereas the FCC is
usually asleep, but that’s another article.

This proposal would help keep so much
enforcement from becoming necessary in
the first place.

In the opinion of this writer, the rapid
increase of unchallenged QRMing and
deliberate interference poses every bit as
much a threat to the future of hamming as
do Little Leos and the “Camel’s Nose.” (An
excellent story!) Something clearly needs
to be done in licensing and the above pro-
posal has a proven track record.

Dave Smith, K9UIM
Certified Flight Instructor,
No#. 356320207CFIA
Olney, Illinois

Dave—Yourideais interesting and there
certainly are many parallels that can be
drawn between hams and pilots. In fact,
I've used some of those parallels—and
some of the differences—as the basis for a
couple of club talks. Of course, there is a
direct parallel between safe driving and
safe flying, but the link to “safe hamming”
is less clear. We not only have hams with
disabilities that prevent them from getting
drivers’ licenses to begin with, but also
young hams who are below driving age,
elderly hams who may have given up their
driving licenses, and city-dwellers who
have never bothered getting a driver’s
license because they don’t own a car and
can get wherever they need to go by mass
transit. A rule with too many exceptions
would be unworkable and unenforceable.

The aspects of pilot licensing that I think
ought to be considered as part of the ama-
teur licensing process are the fact that no
one can become a pilot without an
“Elmer," flight instructor, and the require-
ment that—before you get your license —
you prove you can fly solo and follow the
rules...by actually doing it.

Is a No-Mount Mount Safe?

Dear CQO VHF:

Just thought I"d drop you a note regard-
ing “RF Safety Proposal Aired” (Oct. "96
“VHF News”) and “The No-Mount Mount™
(sidebar to “No More Holes Antenna
Mounts,” same issue). It appears to me like
we have a contradiction or maybe an oppos-
ing view or...on the matter of RF genera-
tion and its side-effects? [ am a new oper-
ator, yet have been around electronic
equipment enough to know that this instal-
lation should not be used, let alone recom-

Your Spot to Speak Out

mended. We've heard warnings about 5-

watt handhelds, and now people are trans-

mitting mobile on 2 meters with 160 or
more watts of power.

Claude Généreux, VE3YCG

(via e-mail)

Claude—First of all, there is significant
disagreement among even experts on the
possible health effects of low-level RF
exposure. Second, and perhaps I wasn't
clear on this in the article, the radio used
here was a 3-watt HT on 2 meters. Third,
since the roof of the van was fiberglass, tap-
ing the antenna to the roof would have
resulted in the same level of RF exposure
as putting it in the rear wheel well. Finally,
using N6NB's exposure calculation pro-
gram (which appeared in the January issie
of CQVHE), a 146-MHz signal with 2 watts
at the antenna, a gain of 2.2 dBi (0 dBd),
and a distance from the antenna of two feet,
results in an exposure level of .0711 milli-
watts per square centimeter (mw/cm?).
This is well below the maximum permissi-
ble level of .2 mw/cm? for uncontrolled
environments and 1 mw/cm? for controlled
environments. So it would meet the new
FCC standards. Note that this is only due
to the very low power involved. If I plugged
the HT into an amplifier and got 30 waits
into the antenna, then the exposure level
would be 1.06 mw/cm?, just over the max-
imum for controlled environments and sig-
nificantly above the uncontrolled maxi-
mum of .2 mw/em? (the inside of your car
is considered a controlled environment,
and reducing the power at the antenna to
28 watts would meet the FCC standards).

No Dummy Here...

Dear CQ VHF:

I eagerly read the article by James
Kaplan (“Op-Ed.” November, 1996), “The
‘Dumbing Down’ of Amateur Radio,” and
totally agree. I am a 16-year-old Tech-Plus
and have been licensed for a year and a half.
I would love to be able to build my own
equipment, but can’t find any info on how
to get started. Is anyone out there teaching
the new hams the art of homebrewing? Any
help would be great. Thanks and 73,

Brian Kettell, KB8ZXX
(via e-mail)

Brian—Some radio clubs have occa-
sional or regular “homebrewing nights,”
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in which members either bring in their own
projects to build, or the leader selects a
project, gathers the parts, etc., and every-
one works together on building whatever it
is with guidance from experienced
builders. If your club doesn’t do this, you
might suggest it. And, if the club leaders
don’twant to hear suggestions from “kids,”
show them this letter instead.

What can you build? All the major ham
magazines regularly feature homebrew
projects of varying levels of complexity.
We had a great starter project in our
January, 1997, issue—a simple matter of
wiring up a headset mic for different hand-
helds. And last December, we had plans
for an easy-to-build ATV repeater (!) and
apower supply for certain 9600-baud data
radios. Projects like these not only help
you learn homebrewing skills but, if done
as a club project, can help members set
out on new operating adventures as well.

Canadian Perspective

Dear CQ VHF:

I"ve enjoyed CQ VHF ever since your
first issue. I find it informative and very
entertaining. I've always said, there’s room
for a VHF and above magazine!

In the Novemberissue of CQ VHF, Iread
with great delight the news that Canada’s
amateur radio voice, RAC, has recom-
mended to Canada’s World Radiocom-
munication Conference (WRC) represen-
tatives to drop CW as a requirement for
amateurs wishing to operate on our HF
bands. I say delighted because this is the
first positive step I've seen in some time
towards the future of amateur radio. What
is even more important was their rationale
behind the recommendation.

We’ve all heard the arguments from both
sides. I agree with you that there is a lot of
emotion regarding this issue. But we can’t
allow emotion to dictate the future history
of the amateur service. If we do, then the
hobby and the public service it offers, will
not last much into the next century.

CW will not die. Rather it will become
yet another mode of operation in this great
hobby of ours. In fact, in alot of conditions,

the only mode for making successtul con-
tacts. As for new qualifications, as stated
in their report, RAC will recommend alter-
native testing that is more in keeping with
the times. They are morally bound, as
Canada’s national radio amateur organiza-
tion, to do so and T trust they will. As [ also
trust that the Canadian government will
agree to those recommendations as an
acceptable alternative.

RAC made the best decision and it did
so for all the right reasons. They have put
their cards on the table, for which I'm sure
they will pay some price. I hope, for the
sake of amateur radio, the ARRL will fol-
low RAC’s lead and make its recommen-
dation based on the board members’ heads
and not their hearts.

Keep up the good work.

73,

Ron Whaley, VE6RKW
Ardrossan, Alberta

for CQ VHF.

CQ VHEF welcomes comments and suggestions from readers. We’ll print a representa-
tive sampling each month, and we reserve the right to edit letters for length or style. All let-
ters must be signed and show a return mailing address or valid e-mail address. Writers’
names will be withheld from publication upon request. Address letters to: Letters, CQ VHF,
76 N. Broadway, Hicksville, NY 11801; or vig e-mail 1o <COQVHF@ agol.com>;
<CQ@genie.com> or <72127.745 @ compuserve.com>. Please specify that it is a letter
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FNB-2 10.8v @ 600 MAH
FNB-4 12v @ 750 MAH
FNB-4A 12v @ 1000 MAH
*FNB-10(S) 7.2v @ 1200 MAH
FNB-12(8) 12v @ 600 MAH
FNB-17 7.2v @ 600 MAH
FNB-25 7.2v@ 600MAH
FNB-26 7.2v @ 1200 MAH

“*FNB-26(S)
FNB27 12v @ 600 MAH

**FNB-27(S) 12v@ 800 MAH
**1/4" longer than FNB27
FNB-31 4B8v @ 600MAH
FNB-33(S) 4.8v @ 1500 MAH
FNB-35(8) 72v @ B00MAH

“FNB-35(S)(S) 7.2v @ 1500 MAH
FMNB-38 9.8v @ 600MAH
*11/3" longer than FNB38 case

BATTERY ELIMINATORS AVAILABLE

REPLACEMENT
BATTERIES

Look for April's Special of the Month
Menthly Discounts Applicable fo End-Users ONLY

BATTERIES

BUY DIRECT FROM US, THE MANUFACTURER!

FOR THE
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Powerpact-®

6 V for Camcorders & 12V for 2-way
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AA Antennas Ultra-Light

6-Meter Beam

AA Antennas by VE9AA is offering a
new ultra-light 6-meter beam antenna,
with three elements on a boom approxi-
mately 7 feet (2.2 meters) long. The dri-
ven element is two-piece aluminum and
the parasitic elements are made of wire.
An overhead/birds-eye-view of this an-
tenna is similar to a diamond shape. Gain
is on the order of 6 to 6.5 dBd, and front-
to-back ratio is in the 15 to 17 dBd range.

“I hope to fill a small niche in the mar-
ket for the hilltopper, rover, beacon build-
er, or limited space operator,” says Mike,
VE9AA. “Hams with small rotors will
have no problem with this antenna as the
boom is also light and non-conductive!™

Price is $62.95 U.S. + S/H, payable by
cash, money order, or certified check. For
more information, contact AA Antennas,
Mike Smith, 271 Smith Rd., Waterville,
Sunbury Co., Canada NB E2V 3Vé6;
Phone: (506) 357-1900; e-mail: <wynder
@brunswick micro.nb.ca>.

Circle 100 on reader service card

“Ferromagnetic-Core
Design and Application
Handbook” by WIFB

Ferromagnetic-Core Design and Ap-
plication Handbook, by Doug DeMaw,
WI1EB, is the newest book from MFI]
Publishing. It will be a quick and handy
reference or good study manual for ama-
teur radio operators and sells for $19.95.

Amateurs who use inductors and trans-
formers with magnetic cores will find the
Handbook especially useful; according to
the publisher, it’s the only book that em-
phasizes the practical aspect of magnetic
core materials from low frequencies
through UHF.

DeMaw provides an in-depth look at
basic theory and gives many practical cir-
cuit examples that use toroids, rods, and
pot cores made of ferrite and powdered
iron. All circuits were proven in the lab
by the author.

For more information or your nearest
dealer, contact MF] Enterprises, Inc., 300
Industrial Park Road; Phone: (800) 647-
1800, orders only, (601) 323-5869; Fax:
(601) 323-6551; World Wide Web:
<http://mfjenterprises.com>.

Circle 101 on reader service card

New Book from TAPR

Tucson Amateur Packet Radio (TAPR)
has published what is likely to become a
standard reference on the bookshelves of
ham radio digital networkers, Wireless
Digital Communications: Design and
Theory, by Tom McDermott, NSEG.

In the book’s preface, author McDer-
mott explains that “the wealth and quali-
ty of literature in the professional world
in (this) subject area is astounding, but
much of it may not be readily accessible
to the radio amateur, whether for reasons
of advanced mathematics or simple lack
of availability.” McDermott says his aim
in Wireless Digital Communications was
to publish a single reference covering “a
broad spectrum of amateur synchronous
digital communications subjects,” to pre-
sent the information in a clear and

straight-forward manner with aminimum
of “rigorous mathematical theory” and
“the maximum use of graphical and com-
puter-assisted aids.”

Wireless Digital Communications:
Design and Theory includes a 3.5-inch
diskette containing the programs used in
the book and is available directly from
TAPR for $39.99. For more information,
connect to TAPR’s World Wide Web site
at <http://www.tapr.org/tapr/html/pub.
wdcdat.html>; or write to Tucson Ama-
teur Packet Radio, 8987-309 E. Tanque
Verde Rd., #337, Tucson, AZ 85749-
9399; e-mail <TAPR@TAPR.ORG>;
Phone (817) 383-0000.

Circle 102 on reader service card

“Radio Monitoring” Guide
Published

A new resource for the scanner moni-
tor/shortwave listener is available from
Index Publishing. Radio Monitoring: The
How-To Guide, by T.. “Skip” Arey,
WB2GHA, contains more than 300 pages
of detailed information on mediumwave,
shortwave and VHF/UHF listening. This
is not another frequency guide, but rather
a “how-to” manual on equipment, prop-
agation, and receiving techniques. If your
radio interests extend beyond the ham
bands, this might be a worthwhile addi-
tion to your bookshelf.

Radio Monitoring: The How-To Guide
retails for $19.95 and is available in book-
stores or directly from Index Publishing
Group, Inc., 3368 Governor Drive, Suite
273, San Diego, CA 92122; Phone: (619)
455-6100, Order line: (800) 546-6707;
Fax: (619) 552-9050; Internet: <http://
www.electriciti.com\~ipgbooks>.

Circle 103 on reader service card
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Tum your mobzle, base or handheld into 1 60 Wdtt powerhouses and'talk further |
longer, clearer . . . All modes: FM, SSB, CW . . . Superb GaAsFET preamp . . .
Overdrive, high SWR, Over-temperature protection . . . Remote controllable . . .

B-5016-G
s2

Suggested Retail
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[Power Curve -- typical B-5016-G output power

Watts Out | 130 | 135 |140 | 145 | 150 | 155 (160 | 165
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Power Curve -- typical B-310-G output power
Watts Out| 25 | 50 | 75| 95 |100 | 100+|100+
Watts In | s | 42 1 2 4 6 8

e 100 Watts out with all handhelds up to 8 watfs
e All modes: FM, SSB, CW

e Great for ICOM IC-706

° 15 dB low noise GaAsFET preamp

® Reverse polarity protection/SWR Protection

e FREE mobile bracket  * Auto T/R switch

® FREE handheld BNC to B-310-G cable

¢ Ultra-compact 4%oc13/c7%4 inches, 22 pounds

® One year MIRAGE warran

Boost your 2 Meter handheld to 100 Watts!
Itra-compact all mode B-310-G amp is perfect for
! handhelds up to 8 watts and multimode SSB/CW

The MIRAGE B-5016-G gwes you 160
watts of brute power for 50 watts input on
all modes -- FM, SSB or CW!

Ideal for 20 to 60 watt 2 Meter mobile or base.
Power Curve chart shows typical output power.

Hear weak signals -- low noise GaAsFET
preamp gives you excellent 0.6 dB noise figure.
Select 15 or 20 dB gain.

B-5016-G has legendary ruggedness. We know
of one that has been in constant use since 1979/

Heavy-duty heatsink spans entire length of
cabinet -- prevents overheating. Power Lramls.mr‘:
protected by MIRAGE's Therm-0-Guard™

Fully protected from high SWR and excessive
input power. Has wamning LED.

Has smooth adjustable Transmit/Receive

Suggested Retail

@wer Curve -- typical B-34-G output power
|Watts Out| 18 | 30 |33 |35+ |35+ [35+ [35+]35+

WattsIn| 1| 2| 3| 4 51 6 71 8

e 35 Watts Output on 2 Meters
s All modes: FM, SSB, CW

® 18 dB GaAsFET preamp

® Reverse polarity protection
e Includes mobile bracket

® Auto RF sense T/R switch
® Custom heatsink, runs cool
® Works with handhelds up to 8 watts
e ()ne year MIRAGE warranry

B-34, $79 3‘5 watts out tor i
2 watts in. Like B-34-G, FM
only, less preamp, mobile

M 2 Meter rlgs Great for [COM IC-706!

33 ¥ |.-._=.,.,- (50-54 M .

CC "P" "‘“"’P“’d The A-1015- G $389 is the

world's most popular all mode

FM/SSB/CW 6 Meter ampli-

fier. 150 watts out for 10 in.
For lto ]5 wall transceivers.

¥/ |

D 3010 N $36S -= lOOW
out/30 in. For 5 to 45 watt
mobile/base. D-1010-N,
$395, 100 W out/10 in. Dual
urpose -- for handhelds or mobile/base.

)-26-N, $269, 60 W out/2 in, for handhelds.

)-al

Industry standard ATV ampsj
-- D-1010-ATVN, $414, 82
watts PEP out/ 10 in.
D-100-ATVN, $414, 82 watts

7 &

switching with remote external keying.
RC-1B, $45, Remote Control. On/Off, pre-
amp Oru’Off selects SSB/FM. With 18-ft cable.
Draws 17-22 amps at 13.8 VDC. 12x3x5':in.

11

6 feter Amplifi

B- 2516 (x $299. For 10 to 35 watt mobl]e or
base stations. 160 watts out for 25 watts in.
B-1016-G, $379. MIRAGE's =
most popular dual purpose G-\
HT or mobile/base amplifier.
160 watts out/10 W in.
For 0.2-15 watt transceivers,
B-215-G, $379. MIRAGE's most popular
handheld amp. 150 watts out/2 watts in; 160 watts
out/3'2 W in. For 0.25 to 5 watt handhelds.

Suggested Retail
Power Curve -- ty
Watts Out 30 40

pical BD-35 output power
45 | 45+ | 45+ | 45+ | 454

(2Meters)
16| 26 | 32 | 35+ | 35+| 35+ | 35+

Watts Out
7] 2 3 4 5 6 7

(440 MHz)
| Watis In
* 45 Watts on 2 Meters/35W on 440 MH:
® Auto Band Selection ® Auto T/R switch
® Full Duplex Operation © 5x1°/«x5 inches
® FREE mobile bracket * "On Air"" LEDs
s Single Connector for dual
band radios and antennas
® Reverse polarity protection
e Works with all FM handhelds to 7 watts
® One year MIRAGE warranty
Add this Mirage dual band amp and boost
your handheld to a powerful mobile or base --
45 watts on 2 Meters or 35 watts on 440 MHz!
Mirage's exclusive FullDuplexAmp™ lets you
talk on one band and listen on the other band at

bracket. 3sx1%sx4 /s inches.

11 models -- continuous
duty all modeFM/SSB/CW
repeater amps for 6, 2, 1 1/4

H: ; Meters, 70cm, 450 MHz ATV

[ Low noise GaAsFET preamps

i High gain ultra low noise
KP-1

GaASFET preamps for
receiving weak signals.
Selectable gain prevents
receiver intermod. 15 to 22
dB gain. Less than 0.8 dB
noise figure. Automatic RF
switching u§) to 160 Watts.
Choose In-Shack model or
Mast-Mount (includes remote
control) model to reduce loss.

5 e

the same time -- just like a telephone conversation.
(chu:m. Lumpatlb]e HT)

t Meter Amps
Choose from 10 models
-- 20 to 220 watts out for 2
to 50 wam m $]29 to $655

) 7« .’)- |.
(223-225 MIH?Z)

Fce TJ'P‘? A"“P"?d Commercme’ amps for ]‘30 -

174, 450-470 MHz and VHF
- marine bands, 70 -130 watts out.

I D XA e ddnas o vt

Read SWR directly andForward/
Reverse, Peak/Average power. Re-
mote Coupler. 1.8-30, 50-200, 420-
450, 1260-1300 MHz band models.

Omz Year M:mge Warranq

VO ur T d -\.m

4\4-F1

Nearesr Deafer/F ree Caralog 800- 647-1800

’EP out/2 in. (without sync compression). Kp-2 Rugged die-cast enclosure.
el Frequency  InShack  Mast Mount Technical: 601-323-8287 Fax: 691-323-655!
ol Head for Amp (MHz) $139 $195 L A A FYF
RC-1, $45, remote controls %g-gg }Igl;—lli;éOMM KP-Q%OM W N IR A
most MIRAGE amps. Power - - KP-2/6M
On/Off, preamp On/OfT, 144-148 KP-1/2M KP-2/2M C%'gﬂoﬂl,{%%g}g}l%g?kugg;m
switch for SSB/FM. 18 foot 220-225 KP-1/220 KP-2/220 S ille, MS 39759, USA
sable (10“831’ available), 1#/:x3%ax2'/2 inches. " 430“450 : KP-1/440 KP-zj440 / Prices and spcﬂﬁct'ﬁur:{glﬂbjgl to r:h.!ng::gg 1996 M’:mqe Communications

MIRAGE . .. the world's most rugged VHF/UHF amplifiers

CIRCLE 161 ON READER SERVICE CARD



Hams in Space:
A Guide to Working Mir—Fart 1

The Russian space station Mir has become arguably the most
popular amateur radio satellite in (or slightly out of) the world. In
Fart 1 of this tutorial, we introduce Mir, its station setup, and what
you'll need to make contact.

I’ve been able to connect to Mir’s
2-meter packet station on a regular basis
with a very modest base
station and even from the
packet station in my car.

If you have a 2-meter
packet station at home
now, then you may al-
ready have all the equip-
ment you need to start a
friendship with the cos-
monauts and astronauts
on board Mir. The space
station’s packet station is
not a Packet Bulletin
Board, but instead is
what’s known as a
Personal Message System
or PMS. The Mir PMS
experiment is specifically
designed to allow easy
access for beginners.

This is a rewrite and
update of an article I pub-
lished in OST magazine in
November, 1993. A lot
has changed in the three-
plus years since that arti-
cle appeared, including Mir's 2-meter
frequencies and the addition of a 70-cen-
timeter packet station and voice repeater.
In this article, I'll describe the equipment

rking the Russian space station
Mir is easier than you may think.

*G. Miles Mann, WFIF, wrote about a
school contact with Mir while three
crews were aboard—outgoing and in-
coming Mir crews plus a U.S. shuttle
crew—for the July, 1996, CQ VHF.

By G. Miles Mann, WF1F*

you need to contact Mir, along with the
features supported by the PMS and the
proper operating procedure to ensure suc-
cessful connects. I'1l also give you basic

The Mir space station complex includes two ham stations: one on 2-meter FM
voice and packet, and another on 70-centimeter voice and packet, including
an FM repeater. These photos were taken during shuitle mission §TS-79 in
September, 1996. (NASA photo S7T9E5327)

operating tips for Mir’s new 70-centime-
ter station. We’ll cover hardware, soft-
ware, and station setup here in Part 1, and
in Part 2 we’ll focus on operating tips.

A Space—and

Ham Radio—Veteran

The Mir space station has been manned
continuously for over 10 years. Amateur

radio has been in use on Mir for over six
years. Every three to six months, there’s
acrew change. For one to two weeks, both
crews live on board Mir, exchanging im-
portant information. One
of those important things
discussed is the ongoing
amateur radio experi-
ment, becoming known as
MIREX. Many crews
have realized that the
amateur radio station can
really be a big help in con-
tacting friends and family,
providing entertainment,
and passing important
information back and
forth to Earth. During the
uncertain times that fol-
lowed the breakup of the
Soviet Union, when the
Mir crew was literally
stranded in space, ham
radio became a vital link
to the rest of the world.

Today, the Mir crew
usually consists of two
Russian engineers and an
international guest. As-
tronaut Norman Thagard
was the first American to live on board
Mir and stayed for over two months.
American astronaut Shannon Lucid set a
new American space endurance record
with her 194-day stay aboard Mir from
April to September, 1996, as a member
of Crew #21.

Crew #22 arrived in two stages. Com-
mander Valery Korzun and Flight Engi-
neer Alexander Kaleri (USMIR) arrived
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Astronaut John Blaha, KC5TZQ, operates
ham radio from space. He lived and worked
aboard Mir from September, 1996, to Jan-
uary, 1997. (NASA photo S79E5151/8TS-79)

via a Soyuz rocket on August 14. Then,
on September 15, American astronaut
John Blaha, KC5TZQ, arrived via the
Space Shuttle Atlantis. Astronaut Blaha
was due to return to Earth in January
1997, when the next “space taxi” came to
take him home.

Mir's 2-Meter Station

For many years, the 2-meter ham sta-
tion aboard the space station was an
ICOM IC-228A transceiver, with voice
and standard 1200-baud AX.25 packeton
145.550-MHz simplex. Recently, how-
ever, both the radio and the frequency
were changed—twice.

The IC-228A was replaced with a Ken-
wood TM-733 (the European version).
The simplex frequency of 145.550 MHz
was causing interference with European
simplex operations (and the Europeans
do a lot more simplex than we do here in
the U.S.—ed.) and was changed last
Novemberin accordance with anew band
plan adopted by representatives from
Region 1 of the International Amateur
Radio Union (IARU), which includes all
of Europe and Africa.

“Many [Mir] crews have realized that the amateur radio station
can really be a big help in contacting friends and family, providing
entertainment, and passing important information back and forth

to Earth.”

An additional change was made more
recently. As of January 1, 1997, both
voice and packel operations are on “split”
frequencies, with uplink (where you
transmit) on 145.200 MHz and downlink
(where you listen) on 145.800 MHz.
Always listen on 145.800 and set a—600-
kHz offset to transmit. -

(The change of frequencies has caused
a great deal of consternation among
many amateurs in the U.S. First of all,
Mir’s new uplink frequency of 145.200 is
right between two repeater output fre-
quencies used in many metropolitan
areas, 145.190 and 145.210. It's feared
that strong repeater signals could “cap-
ture” the frequency and block communi-
cations with the Mir crew. Secondly, the
new downlink frequency of 145.800 is
Jjust 10 kHz above the national APRS, or
Automatic Position Reporting System,
frequency of 145.790, raising more fears
of interference. Thirdly, 145.800 marks
the beginning of the internationally rec-
ognized satellite subband, 145.800 to
146.00, and users of other satellites are
concerned about the presence of strong
packet and FM voice signals in areas
generally used for CW and SSB contacts.
There have been discussions on solving
this problem, but, at press time, no reso-
lution had been reached.—ed.)

The radio is currently connected to an
externally mounted dualband antenna (2-
meters and 70 centimeters). The typical
power outputis 25 watts, although power
levels of 5 watts have been more com-
mon recently. Anyone on Earth with a
similar setup should have no problem
hearing the Mir crew or connecting to the
Mir PMS.

Passing Over Your House

If you live in the U.S. or southern Can-
ada, you should have six to eight oppor-
tunities a day to contact Mir. The space
station is in a nearly circular orbit approx-
imately 240 miles above the Earth. It
takes Mir approximately 93 minutes to
make one complete orbit around the
world. If you were to look at Mir’s path
on a flat map, it would look as though it
were tracing a big sine wave across the
map. The top of the sine-wave orbit is

approximately 51° North latitude. What
all this means is that, if you live below
51° North latitude, Mir will pass directly
over your house every few days. Mir will
also pass within radio range of your QTH
several times every day for up to 10 min-
utes per pass.

Your Station Needs

To work Mir from your home, you
should have at least the following ama-
teur radio equipment: a 2-meter radio
with an output rating of at least 25 watts,
an omnidirectional antenna or small
beam fed with a short run of good quali-
ty coax (suchas RG-213, 100 feetorless),
and a standard 1200-baud AX.25 packet
modem (TNC). That’s about all you need
for radio equipment.

Some of the fancier amateur radio
satellites, such as WO-18, FO-22, and
FO-23, require expensive SSB radios and
a DSP-style modem costing hundreds of
dollars (DSP stands for Digital Signal
Processing.—ed.). Mir’s stations, on the
other hand, support the inexpensive FM
mode and standard 1200-baud packet. I
use an inexpensive KPC-3 modem formy
Mir packet connections.

You will, however, need a computer to
tell you when Mir is in range of your sta-
tion. Timing is the most important aspect
of a successful contact with Mir, and
there are many tracking programs out in
the marketplace today to help you. Some
programs, such as “STSPLUS.” are
shareware, while others cost a few bucks
up front. (Idon’thave the space to review
all the available programs in this article,
but I can recommend DOS “Instant-
Track,” available from AMSAT. This
program is very easy to use and works
very well with older style computers,
such as 80286-style PCs. “InstantTrack™
costs $30 if you're an AMSAT member
and $50 if you’re not.)

Working with Doppler Shift

The Mir space station is traveling
around the Earth at over 17,500 mph
(28,000 kph). This great speed makes ra-
dio signals appear to shift in frequency,
a phenomenon called Doppler shift.

Ham Radio Above 50 MHz
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Operating Tips for Mir's 70-Centimeter Repeater

Working Mir’s 70-centimeter station is much more difficult than connecting with
its 2-meter packet station, but still it can be done with the right equipment and the
proper preparation.

The new SAFEX II project on Mir supports three different communications
modes, Voice QSO, FM Repeater and 9600-baud packet. Each mode has been
assigned a specific frequency pair:

Downlink/Uplink Mode

437.925/435.725 EM voice QSO, used to talk to the Mir crew
437.950/435.750  FM repeater, used just like any FM repeater
437.975/435.775  FM 9600-baud packet

Only one mode is active at a time. Note that all modes, including packet, use
“split” frequencies for transmit (uplink) and receive (downlink).

Doppler Times Three

The effects of Doppler shift (see main text) are approximately three times greater
at437 MHz than at 145 MHz—approximately 20 kHz instead of 7 kHz. There will
be a plus 10-kHz shift during the first five minutes of the pass, followed by a neg-
ative 10-kHz shift during the last five minutes. The Doppler shift will cause the Mir
transmit frequency (437.950) to look like it’s approximately 10 kHz higher in fre-
quency when Mir is approaching your location. Because of the large Doppler shift,
the use of CTCSS on the repeater (see below) and the present antenna orientation,
a large amount of ERP (effective radiated power, 500 to 1200 watts) is required to
reliably access the repeater.

To access the FM repeater, you’ll need to compensate for the Doppler effects
during each transmission. You'll also need a radio capable of sending out a 141.3-
Hz CTCSS tone to open the orbiting FM Repeater. The repeater is tone-controlled
to help reduce interference.

During the initial testing of the repeater last July, it was noticed that if you were
off frequency by more than 2.5 kHz, the repeater could not decode your CTCSS
tone. This makes Doppler correction even more important, and it must be done on
the downlink as well as the uplink. This means changing both your transmit and
receive frequencies simultaneously and adjusting your offset with each frequency
change. If your radio tunes in minimum 5-kHz steps, use the same method described
in the main text for setting up memories for 2-meter Doppler compensation, but use
five memories instead of three, as follows:

Mem# Downlink  Uplink Split

1 437.960 435.740 2.20 MHz
2 437.955 435.745 2.21 MHz
3 437.950 435.750 2.20 MHz
4 437.945 435.755 2.19 MHz
=) 437.940 435.760 2.18 MHz

If your radio is capable of smaller steps, such as 2 or 2.5 kHz, use more memo-
ries with smaller steps, following this basic pattern. Remember to use a 141.3 Hz
CTCSS tone. 1

Because many hams have radios that
are channel-locked, you may not be able
to make any fine tuning adjustments to
either your receive or your transmit fre-
quency. Most FM mobile radios and HTs
can’t make any frequency changes of less
than 5 kHz. This creates a problem:
Doppler shift will cause the Mir transmit

frequency (145.800) to look as if it’s 3.5
kHz higher when Mir is approaching your
location, and up to 3.5 kHz lower as it’s
going away from you. If you listen on
145.805 or 145.795, your reception may
actually improve.

To work around this problem, if you
have a radio with 5-kHz minimum tun-

ing steps, get out your manual, look up
the section on “odd splits,” and program
the following frequencies into consecu-
tive memories (this is for “simplex” pack-
et operation):

Channel 1: 145.200 TX/145.805 RX
Channel 2 145.200 TX/145.800 RX
Channel 3 145.200 TX/145.795 RX

When Mir is approaching your QTH,
use Channel #1. Then when Mir is over-
head, use Channel #2. And after Mir pass-
es your QTH use Channel #3. For best
results, use an updated tracking program,
which displays the current Doppler shift.
A program such as “InstantTrack™ will
display the Doppler shift in real time and
will help you determine when to change
channels. If you don’t have a tracking
program, find a friend who does and
who's willing to print out schedules for
your location.

As you may have noticed, I don’t rec-
ommend adjusting your uplink frequen-
cy for the 5-kHz radios. (Standard prac-
tice among users of other satellites is to
leave the receiver in one spot and adjust
the uplink frequency to compensate for
Doppler shift.—ed.) This is because you
may have better results if you leave your
transmitter on 145.800. The Doppler shift
is only at the +3.5-kHz setting for a few
seconds, after which it slowly begins to
approach 0. After five minutes or less, the
Doppler shift will be 0 for a few seconds
and then will begin to swing toward -3.5
kHz. (On 70 centimeters, with its greater
Doppler shift, you’ll need to change both
receive and transmit frequencies to com-
pensate. See “Operating Tips for Mir’s
70-Centimeter Repeater.™)

The 2-meter receiver on Mir can copy
ground stations that are off frequency by
as much as 3 kHz. This is because the ra-
dio on Mir has a “wide” receiver. Some-
times, a wide receiver is good, and we’re
lucky to have one on Mir. If the space sta-
tion’s receiver had good selectivity, it
would actually make it harder for “chan-
nel-locked” stations to access Mir.

Interference Potential

Unfortunately, there are some draw-
backs to this configuration. The optimum
channel spacing for terrestrial 2-meter
FM communications is a 20-kHz channel
step (in some areas, it’s 15 kHz or even
less, but there are compromises—ed. ).
While a 20-kHz channel spacing plan
works very well for FM repeaters and
simplex, itdoesn’t work for FM satellites.
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ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046

Janet, WATWMB, Mar.

BURBANK, CA

2492 W, Victory Bl., 91506
(818) 842-1786

(800) 854-6046

Eric, KABIHT, Mgr.

Victory Blvd. at Buena Vista
1 mi. west |-5

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(800) 854-6046

Mark, KEGOFP, Mar.

1-880 at 23rd Ave. ramp

SAN DIEGO, CA

5375 Kearny Villa Rd., 52123
(619) 560-4900

(800) 854-6046

Tom, KMBK, Mar.

Hwy. 163 & Claremont Mesa

SUNNYVALE, CA
510 Lawrence Exp. #102
94086

(408) 736-3496

(800) 854-6046

Ken, K1ZKM, Mar.
KDMZ@HAMRADIO.COM
So. from Hwy. 101

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Bob, N9GG, Mgr.

RT.13 1/4 mi., So. 1-295

PORTLAND, OR
11705 S.W. Pacific Hwy.
57223

(503) 598-0555

(800) 854-6046

Earl, KE70A, Mgr.
Tigard-99W exit

from Hwy. 5 & 217

DENVER, CO

8400 E. lliff Ave. #9, 80231
(303) 745-7373

(800) 444-9476

Joe, KDAGA, Mar.

PHOENIX, AZ

1939 W. Dunlap Ave., 85021

(602) 242-3515
(800) 444-9476
Gary, WB7SLY, Mar.
1 mi, east of I-17

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700

(BOD) 444-7927

John, KB4NUC, Mar.
Doraville, 1 mi. no. of [-285

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191

(703) 643-1083

(B00) 444-4799

Rick, AABQB, Mar.

Exit 161, 1-95, So. to US 1

SALEM, NH

(Near Boston)

224 N, Broadway, 03079
(603) 898-3750

(800) 444-0047

Chuck, KM4NZ, Mgr.
CLW@HAMRADIO.COM
Exit 1, 1-93;

28 mi. No. of Boston

Gall for Yassu

Ionthly Specials and Connons on
many adll. products

Call Far Details Limited
Time

FT-11R/41R

2M 440mHz

+ 150 Mem. Channels
*1.5W standard

« 5W option

g * Alpha-numeric

FT1-840

«100W =12V DC « DDS display
= Gen. Cov. Rx, 100 mem. = Compact & back lit
« Optional Ext. Auto » Tuners Available keypad
Call Now For Our Low Pricing!
FT-51R
2M/440mHz HT
= 2W standard
« 5W Optional

+ Alpha Numeric
120 Memaries

» Spactrascope

= DTMF Paging

« Coded SOL built-in
Special Low

Pricing!

FT1-1 BUQM_P HF Tran_sceiuer

* Enhanced Digital Signal Processing
« Dual RX

* Collins SSB filter built-in

+100W, Power supply built-in

Call Now For Low Pricing!

—_—
2M/440mHz Compact HT
= Alpha numeric display
= Wide Band receive

« Battery Saver

* 112 Memories

* Mil-Spec

= HiSpeed scanning
Call For

Your Low

Pricing!

FT-900CAT

= Compact HF Trans., 100W, Collins Filter

* Optional built-in auto tuner

= Remotable front panel, optional kit req.

= (SK, 100 Mem. Gen Cov. Rx,
OMNI-Glow display

Call Now For Low Price!

WORLDWIDE DISTRIBUTION

F1-736R

The Ultimate Oscar Machine

VHF/UHF All Mode Transceiver
25W, Built-In Power Supply

FT-3000M

+2M 70W Mabile « Wide Band RX
* AM Aircraft RX « Dual Watch
+ 9600 Baud Compatible » Alpha Numeric Display

Call For Low Pricing!

FT-5100 2m/440 Mobile

= Ultra compact S0W/35W

+ 94 Memories = Non-remotable

« Dual in-band receive

* Built-in DTMF paging/Coded Sql.
* CTCSS Encode built-in

= Backlit DTMF mic included

FT-8000R 2m440 Moble

= Ultra Compact = 50w/35w 2m/440
=110 memories = Wide Band RX
= Backlit mic « Crossband Repeater » Smart Scan




“If you live in the U.S. or
southern Canada, you should
have six to eight opportunities
a day to contact Mir.”

All satellite operations are considered
“weak signal,” even FM. The channel
you’re using for satellite operations must
be clear for you to hear the weak signals
coming from the satellite. The channels
on either side of your operating channel
also must be clear (no BBSs or repeaters)
to help prevent adjacent channel inter-
ference. When you take into account the
3.5-kHz Doppler shift and adjacent chan-
nel interference problems, you'll come
up with a different value for FM satellite
channel spacing. For the 2-meter band,
the recommended FM channel spacing
for a satellite is 30 kHz. What this means

is that there should not be any packet bul-
letin boards or repeater outputs within 30
kHz of the channels used by the FM satel-
lite on 2 meters. (Note that the channel
spacing varies by frequency; the 70-cen-
timeter satellite FM band requires a 50-
kHz channel spacing.)

TNC Configuration

Now that we’ve nailed down the fre-
quencies and figured out when the Rus-
sian space station will be accessible from
your location, let’s set up your packet sta-
tion to make contact. To operate the Mir
PMS, you’ll need to modify some of the
settings on your TNC. Most of the para-
meter changes required for Mir will be
compatible with terrestrial BBS opera-
tions. Using these suggested parameters
will improve your connection rate and, at
the same time, help reduce interference.

This is a portion of the TNC parame-
ters for my KPC-3; your actual parame-

include vanity calls.

(Courtesy FCC/ARRL)

Amateur Callsign Update

The following shows the last callsign in each group to be assigned for each VEC
Region under the sequential callsign system as of January 3, 1997, It does not

Radio Group A Group B Group C Group D
District Am Extra Advanced Tech/Gen Novice

0 AB@DT KIQFZ HE KB@OZHO
1 AAIR] KEIGR NI1YIJC KB1CBC
2 AB2CX KG2IT wE KC2AON
3 AA3PF KE3YN N3YNM KB3BRK
4 AEAZS KU4AA *H KF40ET

5 ACSKZ KMS5FW *x KC5YLE
6 AC6ZG KQ6MB *¥ KF6IER

7 ABTTP K7EC EE KC7UAL
8 AABYX KI8AJ *¥ KC8FSM
9 AA9TR KG9IU K KB9PHE
N. Mariana Is. NH@A AHOAW KHOFS WH@ABF
Guam ik AH2DC KH2RI WH2ANR
Hawaii AHT7] AH60X KH7CI WH6DCW
Am. Samoa AHS0O AHSAH KH8DC WHSABF
Alaska " AL7QT KL@CR WL7CTY
Virgin Is. WP2X KP2CJ NP2JO WP2ATH
Puerto Rico KP3V KP3AO NP3JD WP4NMT

*2x1 callsigns are available for this group.

#%All of the callsigns for this group have been assigned. Any request for a callsign
from this group will be assigned a call from the next group. For more information,
contact the Federal Communications Commission, Consumer Assistance Branch,
1270 Fairfield Road, Gettysburg, PA 17325-7245, toll free 1-800-322-1117.

ters may vary, based on what TNC you're
using: AUTOCR OFF LFADD OFF
MAXFRAME 4 MCON ON MCOM ON
MONITOR ON PACLEN 72 RETRY 8-
10 TIME STAMP ON. Now, let’s explain
a few of those:

LFADD—This value seems to inter-
fere with normal Mir BBS operations.
Make sure LEADD is turned OFF.

MCOM/MCON—These values are
normally turned “OFF” for terrestrial
BBS connections, but should be “ON” for
connections to the Mir PMS. When
MCON is ON, it allows you to see pack-
ets going to other stations while you're
connected or attempting to connect. All
courteous operators using Mir keep this
value ON.

PACLEN—Lots of short packet
lengths are less likely to be clobbered
than a few very long packets.

RETRY—You don’t want to set this
value too high because you may cause
QRM during your initial connect. Also,
if RETRY is too short, you’ll time-out
during one of the four deep RF signal
fades. (During each 10-minute pass, there
are four RF polarity shifts in the signal
coming from Mir. This shift is caused by
the apparent position of the antenna on
Mir in relation to your antenna.)

TIME STAMP—With TIME STAMP
turned ON, you’ll be able to log data to
your disk while you’re away and track the
time and duration of the passes.

Once you’ve got your parameters con-
figured correctly, you'll be able to mon-
itor all the data coming from the Mir
PMS. The data you see will typically fall
into one of the following six categories:

C—~Connect request

D—Disconnect request
DM—Disconnect mode
UA—Unnumbered Acknowledge
UI—Unconnected Information frame
I(n)—Information frame (n=0-7).

This is no different than the types of
packets that you would see from a terres-
trial station,

All Set?

Once you’ve got your rig and TNC set
up the way we’ve described here, you’ll
be ready to make contact with Mir. In Part
2, we’ll tell you how to pick a pass for a
contact attempt, when it’s OK to try to
connect, and what to do once you're con-
nected. Until then, practice listening for
Mir and tracking its signal during the
course of a pass.
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Build a Low-Power Beacon for

© Meters

Here's an intermediate-level project for building a 1-watt beacon
transmitter for the “magic band.” Leave out the automatic keyer and
you've also got a great QRF rig|

Author’s Note: This is not a begin-
ner’s project. I am assuming that you
have experience in building from
scratch and that you've developed your
own style of doing so. For those rea-
sons, I am not including step-by-step
instructions and I am leaving it to you
todetermine if vou can build it and what
to do when.

power beacons are useful naviga-

tional tools that operate 24 hours a
day and are always there to help guide us
to openings on the ham bands. When
hams hear these beacons, they can get a
good idea of whether a band is open,
where it’s open to, and how strong the
opening is.

There are amateur radio beacons oper-
ating continuously on bands as low as 14
MHz and as high as 24 GHz. Typically,
a beacon will transmit a CW signal con-
sisting of a callsign followed by some
location information. On frequencies
above 50 MHz, this location information
will usually be the four-character grid
square locator (for example, FN30 for the
grid encompassing Long Island, New
York, where I live).

L ike buoys in coastal waterways, low-

Six Meters—
the Beacon Band

Six meters has somewhere in the
neighborhood of 100 CW beacons, more

*Ken Neubeck, WB2AMU, is a regular
contributor to CQ VHF.

By Ken Neubeck, WB2AMU*

The 6-meter beacon transmitter board. Liberal amounts of solder were used to assure good
connections. Note the squares that were etched out of the circuit board for the components.
(Photos by the author)

than any other amateur band. These bea-
cons are very useful for alerting 6-meter
operators of sporadic E openings during
the summer months, or of F2 openings
during peak sunspot years. Inthe U.S., 6-
meter beacons are typically located in the
50.060- to 50.080-MHz range (the FCC-
designated beacon subband) and, for the
most part, run less than 10 watts. Low
power is a necessity when using battery
power, as many beacons do. Antennas
generally are omnidirectional, either ver-
ticals or “squalo”-type. to assure cover-
age in all directions.

Even though there are more beacons on
6 meters than on any other band. still
more are needed. For example, until
recently, there were no beacons on Long

Island (grid square FN30) or in most of
the surrounding grid squares. Many
times, my friends in southern states, such
as Florida, would tell me of a band open-
ing toward my direction, based on their
hearing the nearest beacon to me, which
was W2CAP/1, on Cape Cod, in FN41.
Yet this was over 150 miles away and not
always sufficient to identify whether

“Six meters has somewhere in
the neighborhood of 100 CW
beacons, more than any other
amateur band...(but) still more
are needed.”
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2N2222A
OSCILLATOR
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Y1 ; 4700 L1
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(see2 ==16pF
text) §
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0.01;.1.Fi

2N4427 g
AMPLIFIER 2':?::2 « SN OANT
’.‘ 65pF = == 65pF
L3§ l gFIFC‘! e

0.01[1Fi 82 <

THIS POINT

0.01pF L5

24 -
RFC2E ’ Gt
i 0.01F

NOTES:

CONNECTED TO 2N3906
LOGIC GIROUIT ™ g5y PNP SWITCH
1K
AV I o+
1N4001 12V

L1 = 10 turns No.28 enamel wire on Amidon T-37-6 toroid core
L2 =1 turn No. 28 enamel wire over L1 winding

.3 = ¢ turns No. 28 enamel wire on T-37-6 toroid core

L4 = 2 turns No. 28 enamel wire over L3 winding

L5 = 6 turns No. 22 enamel wire on T-50-6 toroid core

Y1 = Third overtone crystal
RFC1 = 15H choke
RFC2 = Two Amidon miniature Ferrite
beads on wire lead

:

Figure 1. Schematic of the 6-meter transmitter board. It may be used in conjunction with the keyer/logic board in Figure 2 as a beacon
transmitter, or on its own as a I-watt QRP transmitter.

there was an opening to Long Island. It
appeared that some kind of beacon cov-
erage for Long Island was long overdue,
so I decided to build one myself. The
transmitter and keying circuits [ built can
be used as models for beacons elsewhere.

Beacon-Building 101

There are a couple of approaches that
one can use for setting up a beacon. One
way is to build a keyer circuit that keys a
commercially-made 6-meter transmitter.
This approach can be a little expensive and
will use more power than desired, which
could be a problem if the beacon is at a
remote location and you want to use a
power source such as a battery charged by
solar panels. The other approach s to build
from scratch a low-power beacon that’s
designed to draw low current and can be
run from a battery. This is a less expen-
sive approach and is more fun than sim-
ply plugging a keyer module into a com-
mercial transmitter, but you should have
at least some intermediate-level building
experience before tackling a construction
project of this magnitude.

In searching for a simple low-power
design from previously published mate-
rial, I found a basic 1-watt, 50-MHz CW
transmitter design in the ARRL Solid
State Design book by Doug DeMaw,
WI1FB, and Wes Hayward, W70ZI

(1977). The design looked straightfor-
ward and I had many of the required parts
in my junk box. The total cost of this pro-
ject is in the $40 range if you buy all of
the parts, but a good junkbox can lower
that figure considerably. The mostexpen-
sive parts [ had to purchase were a third
overtone crystal from Jan Crystals for$15
and an RF transistor that cost about $2.
Speaking of parts, I used 1/4-watt car-
bon resistors for all resistors and ceram-

ic capacitors for the fixed capacitors.
There are two 0-30 pf variable capacitors
that can be ordered from any company
that sells electronic parts (if you don’t
already have them in your junk box).

Starting with

the Transmitter

I decided to work on the transmitter
portion of the beacon first, followed by

The logic/keyer board. A miniature RadioShack breadboard had more than enough space for
the components. The EEPROM is the large component on the right.
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the automatic keyer circuit on a separate
board. I drew my schematic layout of the
transmitter section on graph paper, which
I'then glued onto a two-sided copper-clad
circuit board with a fiberglass layer in
between. Again, if you can’t find a two-
sided copper-clad board in your junk box,
you can get one at RadioShack. other
parts suppliers, and even at flea markets.

In the original design, DeMaw and
Hayward recommended using the two-
sided boards; however, 1 decided to
scrape away the copper on the unused
side of the board underneath the oscilla-
tor circuit to provide better isolation and
minimize stray RF capacitance being in-
troduced back into the oscillator. Ex-
perienced builders may come up with
additional improvements as they go
along in the design.

Updating the Circuit

After] started putting together the orig-
inal design and had put in several hours
of troubleshooting and tinkering, I real-
ized that there were further improve-
ments and updates that could be made to
the circuit. Figure 1 shows the end result
of the changes I incorporated.

The original designers’ approach was
to create a circuit that could use as many
“junkbox-type” parts as possible for cost
savings. For instance, they selected a
2N3904 transistor for the amplifier stage.
‘While this standard junkbox transistor is
acceptable in the design, examining its
specification sheets shows thatit’s not the
optimal transistor for VHE. A more suit-
able transistor is a 2N4427, which has
higher power output at VHF. Although
the 2N3904 costs pennies, the 2N4427 is
not terribly expensive at the $1 price
range, considering the improved perfor-
mance it offers.

The change to this transistor required
me to peak up the power a little bit in the
circuit by changing some resistor values
throughout the amplifier stage. Another
update was required because the original
design used a transistor in the final stage
that has since become obsolete (a
2N925). The substitute called out in the
manufacturer’s data book is quite expen-
sive, but the article recommended an
alternate, the 2N3553 transistor, which is
still readily available and fairly inexpen-
sive (in the $2 price range). [ used this—
along with a heat sink for heat dissipa-
tion—in my final design.

“After I started putting together
the original design and put in
several hours of troubleshoot-
ing and tinkering, I realized
that there were further
improvements and updates that
could be made to the circuit.”

I also discovered that, when the authors
said to put one turn of wire around a toroid
core, they meant exactly one turn when
viewed with respect to the center of the
core. Extra turns will change the induc-
tance and will actually load down the sig-
nal. Cores and the enamel wire you'll
need to wind around them are inexpen-
sive and. if you don’t have them in your
junkbox, you can order them from vari-
ous parts companies that advertise in the
back pages of ham radio magazines.

Put Your “Spurs” On

Next, I encountered a problem with
spurious emissions where signals were
appearing every 30 kHz above and below

+12V

5.1K OUTPUT OF

PNP SWITCH OF
TRANSMITTER
BOARD CONNECTS
HERE

2N2219

0.01puF 14 20 22
3 28
s : 2764 4
EPROM
27
10 9 8 7 8 5 4 3 2524 2123 2
=
3 L1
3 7 & 2 3 2 4 13 12 14 15 1
-
+12V = 4040
° Counter
il 10 8 11 16
0.01pF I ]
L
gsm( ”m
7805 27 3
Voltage v 4 855 2
regulator g Timer ¢
5
i o.omFJ: 10uF J, = 10pF
V24 m a7

Figure 2. Schematic of the keyer/logic board, which may also be used on its own as a contest keyer.
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Interior view of the 6-meter beacon transmitter. The transmitter board is mounted to the bot-
tom of the case and the keyer/logic board is mounted to the side. Ceramic spacers are used
to isolate the boards from ground.

the crystal frequency. I corrected this by
changing the resistor value in the origi-
nal RC network design of the oscillator
stage from 1000 ohms to 500 ochms. I sus-
pect I had to make this change because of
the way I arranged my board layout, so
this problem may be different for each
person putting this beacon together,
based on board layout and individual
transistor characteristics. Just be aware
that you may have to change the value of
the resistor in the oscillator to prevent
spurious signals and that spurious emis-
sions originating in the oscillator stage
can only be fixed in that stage.

The Updated Design

I decided to make two distinct boards
for this design, a transmitter board as
shown inFigure 1 and akeyer/logic board
as shown in Figure 2. The total assembly
can be put in a small aluminum box (4"
x 5" x 6") with a sample layout shown in
Figure 3.

By the way, if you leave out the auto-
matic keying circuit, the transmitter
board in Figure 1 is basically everything
you’ll need for a 1-watt QRP transmitter
with the output of the PNP switch being
broughtintoa key jack for CW operation.
On the flip side, the keyer circuit can be
used on its own as a contest keyer. Here
are the details on that half of the project:

The Keyer Circuit

The approach I chose for the keyer/
logic circuit board was designed by Fred
Franke, WB2NFO. It uses standard parts
that are still available, but you’ll also
need an ultraviolet EPROM chip pro-
grammer to put the program into a 2764
series EPROM. (You can also use a 2864
EEPROM for this application if you have
the necessary chip programmer.)

There are services available that can
program your EPROM if you don’t have
access to a programmer. Another ap-
proach, used for a number of U.S. bea-

“...if you leave out the automatic keying circuit, the transmitter
board...is basically everything you’ll need for a 1-watt ORP
transmitter with the output of the PNP switch being brought into

a key jack for CW operation.”

cons, is to buy a programmable keyer and
hook it up to the transmitter board. Still
another alternative is to purchase a com-
mercial keyer chip.

For this specific application, I used a
“1” bit as my “on” signal and a “0” bit as
my “off’” signal. I used three s for a dah
and one 1 for a dit. For spacing between
dahs and dits, I used one 0 bit; for spac-
ing between characters, three 0 bits; and
for spacing between words, five O bits. 1
mapped out a simple message on graph
paper which included all spaces and list-
ed the corresponding 1 or 0 bit for each
part of the message. The message [ used
was “V V de WB2AMU/B FN30 LI"—
astandard message that indicates the call,
grid square, and abbreviation for loca-
tion. This message took up 225 individ-
ual bits and required eight lines (the chip
has a 256-bit limit) from the counter to
the EPROM. (Note that only one output
of the EPROM is used here; there are
seven other outputs available for future
expansion where different messages can
be stored and retrieved using a rotary
switch if desired.)

It took me several months’ worth of
spare time and two burned-out transistors
before I finally got the circuit to work.
Among the lessons I learned: You must
always have a 50-ohm load on the output
where the antenna connects or some dam-
age to the circuit may result. Also, it’s a
good idea to add a protection diode on the
12-volt input on the circuit board in the
event you mix up your positive and neg-
ative terminals (not hard to do when
you’re in the heat of building things!).

One problem can arise in this particu-
lar design, though. Because the oscillator
stage isn’t keyed, there’s always a carri-
er signal that should be several dB below
the keyed signal and careful tuning is
needed to keep them in balance. The tun-
ing capacitor in the crystal oscillator sec-
tionis primarily adjusted to turn the oscil-
lator on, then the output stage tuning
capacitor is peaked for maximum signal
output of approximately 1 watt. The os-
cillator carrier should not be noticeable
beyond 100 yards distance from the trans-
mitter. Some tuning may be required if
the signal is too strong; otherwise the
oscillator signal drowns out the keyed
signal and renders your beacon ineffec-
tive. A beacon in Quebec that I had often
heard developed this particular failure
last summer and, for the most part, a car-
rier was heard all of the time. It was only
during a very strong sporadic E opening
that I could hear a faint keyed message
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DAIWA's ANTENNAS T
NEW ' Base station amateur — H So
HANDY £ antennas for 2 Meters & 440, a =

variety of sizes to suit your needs.

W-30-2M/70cm

Base ant., fibre glass,

5/6dB, 150W

W-50-2M(70 cm

Base ant., fibre glass,
4.5[7.2dB, 200W

W-300 - 2M/70 cm Base ant.,
fibre glass, 6.5/946, 200W

AS00

Heavy duty leather case designed
specifically for your ARBO0O. Made
from top grain leather.

Fits comfortably on your belt. It's a
greatway to protect yourinvestment.

ANTENNA DAIWA
SERIES.

HA-4595, HA-96P - Triple Bander
144/430/1200MHz, 120/150/
300/450/900MHz Receiving
Only, 14 wave, (144/430/
1200MHz), Max power
rating, 10W, BNC, Ultra-minisize.

SP-300N Speaker
« Highest quality external speaker.
« Built in Noise Filter,
6 watts Max,

& 0hms

DAIWA

NEW EARPHONE MICS FROM LOWE

These earphones are designed to fit comfortably to one ear, the band behind the ear holding it
securely in place. This design permits very low fatigue levels over long periods of use. The frequency
response is optimized for communications use.

LEP 400K LEP BOOK THE LOWE LEP
Earpiece w/ Earpiece with SOOM
PTT switch PTT & Boom mic Headset
-8 Ohm, 250mW max. -8 Ohm, 250mW max. MiCt“OPhOl“IB
-85dB sensitivity -85dB sensitivity -8 Ohm. 5W
-400Hz - 9kHz -400Hz - 9kHz 10 dB response. Lol
: -85dB sensitivity
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accessory extender is the ideal
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Products From Around the World

THE NEW ICF8000
Interface PLUS
Software available
in one package,
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retail price of
$89.95!

The RCSS, Windows '95

compatible
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ARB000
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capabili-
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Personal

Computer control over the
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AScan user specified
tuning steps from
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A Scan by mode, class of
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A True signal detection
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A Advanced computer control, you're not
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“To register a new beacon, or if
you’d like help in selecting a
Jfrequency, contact IARU
Region II Assistant Beacon
Coordinator Joel Harrison,
WBSIGF, at 528 Miller Rd.,
Judsonia, Arkansas 72801, or
e-mail to <wb5igf@arrl.org>.”

and only then did the nature of the prob-
lem become clear to me.

Choosing Code Speed
and Frequency

Code speed is set by the resistor on the
output of the 555 timer (see Figure 2). 1
chose a 50-k resistor to simplify things
by setting up the speed at 7 wpm, which
is the ballpark speed for most beacons on
6 meters. Use a higher resistance for a
slower keying speed, and a lower resis-
tance for a faster one. Another alternative
is to use a 50- or 100-k potentiometer to
let you vary the speed. If you use this
approach, though, you’ll also need to add
a 2000-ohm resistor in series with the pot
or damage to the circuit may result.

Selecting a frequency for an automat-
ic 6-meter beacon can be a little bit like
a parking problem. The band of frequen-
cies from which to pick is only 20 kHz
wide (50.060 to 50.080 MHz) and even
if you are the only beacon in your partic-
ular grid square, you want to be clear of
beacons in neighboring grid squares.

Unlike frequency coordination for re-
peaters, which is nearly mandatory, bea-
con coordination is practically non-exis-
tent. The International Amateur Radio
Union (IARU) tries to keep track and
maintains a database, but it imposes no
requirements on people putting up auto-
matic beacons. On 6 meters in particular,
beacons come and go quite frequently, so
much so that it’s hard to maintain a cur-
rent list and to know what potential prob-
lem may lie in selecting a particular fre-
quency. Sometimes it pays to listen for a
while on the band and also to solicit
observations from stations worked via
skip concerning any beacons they may
hear near your grid square area. In my
case, | chose 50.063 MHz as my beacon
frequency, with the beacon nearest to me,
bothin frequency and distance, being one
in Maryland on 50.065 MHz, over 200

Parts List

Transmitter Board
Capacitors, fixed (ceramic)

(1) 16 pf

(2) 65 pf

(5) .01 pf

(1) .02 uf
Capacitors, variable

(2) 30 pf
Coils and Chokes (see notes on schematic)

#22 enamel wire

#28 enamel wire

(2) T-37-6 toroid core

(1) T-50-6 toroid core

(1) 15-uH choke

(2) Amidon miniature ferrite beads
Crystal

(1) Third overtone crystal (see text)
Diode

(1) 1IN4001
Resistors (1/4-watt carbon, in ohms)

1 each: 24, 82, 120, 500 (see text), 680, 1 k, 3k, 4.7k, 10k
Transistors (1 each)

2N2222A

2N3906

2N3553

2N4427

Keyer/Logic Board
Capacitors, fixed (ceramic)
(3) .01 uf
(2) 10 pf
ICs (1 each)
555 Timer
2764 EPROM (see text)
4040 Counter
7805 Voltage regulator
Transistor
(1) 2N2219
Resistors (1/4-watt carbon, in ohms)
(1) 27
(3)5.1k
(1) 50 k

Misc. (all are shared for both boards)
2-sided copper-clad circuit board
(1) 10-pf capacitor (see Figure 3)
(8) ceramic spacers
Coaxial cable (50 ohm) from Tx output to antenna terminal
Enclosure (4" x 5" x 6")
Hookup wire for +12 V
(1) 50-ohm antenna socket (SO-239 or BNC)
Terminals for +12V supply voltage

Parts Sources

Except for the following special parts, all components may be purchased from
any electronic parts supplier, such as RF Parts, RadioShack, etc.

Toroid cores, enamel wire, and RF chokes are available from Amidon Associates.

Third overtone crystal is available from any one of several crystal manufactur-
ers, such as Jan Crystals.

Amidon Associates, Inc., P.O. Box 956, Torrance, CA 90508

Jan Crystals, 2341 Crystal Dr., P.O. Box 60017, Ft. Myers, FL 33906-6017;
Phone: (800) 526-9825

RF Parts, 1320-16 Grand Ave., San Marcos, CA 92069; Phone: (800) 854-1927
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Keyer/logic

Ground
wire Ceramic
] spacer

Transmitier board

Metal box (4" X 5" X 6")

Figure 3. Suggested layout of the completed beacon transmitter. Note the 10-uf capacitor
placed between the +12-volt line and ground for extra noise filtering.

miles away. The low power levels would
assure that the two beacons would not
interfere with each other.

To register a new beacon, or if you’d
like help in selecting a frequency, contact
IARU Region II Assistant Beacon Co-
ordinator Joel Harrison, WBSIGF, at 528
Miller Rd., Judsonia, AR 72801, or e-
mail to <wb5igf @arrl.org>. (Updated 6-
meter beacon lists are posted periodi-
cally on the Internet. We'll try to keep a
current copy onthe CQ VHF Web or FTP
site.—ed.)

Beacon Callsigns

and Locations

While some stations in Canada have
the luxury of separate callsigns for their
beacons, there's no requirement in the
U.S. for special permission or a special
beacon callsign: just your own call with
a "/B” at the end. Simplicity itself.

On the other hand, finding a permanent
location for your beacon may be some-
what tricky. It works out fine to have the
beacon operating at home when you’re
not there. But a 1-watt signal can really
overload your receiver’s front end if you
want to listen to 6 meters when you are
home. And turning off the beacon when
you’re on the air will deprive others of an
alert to band openings, which is the rea-
son for putting it up in the first place.

My temporary solution has been to run
my beacon off my car battery at my job
location while I'm working. The beacon
draws little current and the mag mount
ground plane vertical is a decent omnidi-
rectional antenna that will be heard dur-
ing a strong sporadic E opening. (Omni-

directional antennas are generally best, so
your signal can be heard in any direction
to which there’s a band opening.) The
only limitation is that the beacon is only
on the air during daylight hours on week-
days. I hope to have the beacon on the air
full time when I find a permanent loca-
tion. Your best betin searching for aloca-
tion is to enlist the help of someone with

roof of a tall building and the authority to
let you put the beacon there.

Closing Thoughts

Here’s a bit of advice for those who use
beacons to spot band openings. I've
found that listening for beacons on 10
meters, between 28.200 and 28.300
MHz, has been a good warning for up-
coming 6-meter sporadic E openings.
Normally, by the time beacons are heard
on 6 meters, the band is already open. But
the 10-meter beacons can give you some
advance notice.

Once I made the design changes, actu-
al construction took me abouttwo or three
weeks of spare time, primarily because of
the time needed to troubleshoot. The bea-
con made for a very good wintertime pro-
ject when the 6-meter band is generally
closed and I can listen to the quiet band
while working on the beacon.

Finally. I would like to thank Fred
Franke, WB2NFO, and Ray Neubeck,
W2ZUN, for their help in troubleshoot-
ing this design and for their input to this
article for CQ VHF.

The 6-meter band can still use more
beacons! Maybe you’ll be the next to
build one. H

access to a commercial tower site or the
4-NUMBER AUTO DIALER
This four button unit allows you
eee to preprogram telephone
numbers (or DTMF codes) for
uick dialing convenience. Tone or pulse
selectable. Great for emergency numbers
like police, fire, and ambulance (color coded
buttons make selection simplel) or simply to
avoid memorizing the number to call for
pizza, the pharmacy, or Aunt Matildal ldeal
for children’s phone, elderly, or those with
more to do with their time than to
remember phone numbers! Approximately 4-
1 4"%4-1/4"X1-5/4", uires v battery
(Duracell Includedill)
$5.00

Passive Infra-red
Talking M?Imsgohcdw H

27.
il "Stay out of that refrigerator I°,
== "lWatch your step!®, %o your
homework®, *Don’t touch that
remote!” ... The possibllities ore mind-
boggling with this talking motion detector.
You speak Into It to record your message
(upto 12 seconds Ion?), turn the unit on,
and Instantly your volce (or Yyour mother-
In-laws) reminds mTone In the vicinity
that you were expecting them. Messa
can be changed with the flp of a switch.
Uses 4 AA batterles (not Included), or an
external power source (bullt-in jack). May
be used Independently (80 db output) or
with an amplified speaker to blast your
message throughout the house.
Approx 4"x 3-1/2"x 1-1/2".

gale

ELECTRONICS, IN

\--_----_--’

8123 PAGE BLVD * ST. LOUIS, MO 63130 * (314
9222 CHESAPEAKE DR. * SAN DIEGO, CA 921
2525 FEDERAL BLVD. * DENVER, CO 80211 * (303)458-5444
MAIL ORDERS CALL TOLL-FREE

PAN & TILT COLOR CAMERA WITH
NO MOVING PARTS?!?!?!

A compact on-board camera with the
capability to telephoto pan & tilt, zoom,
and more...without the mechanical
complications of a moving mount! Can
be computer controlled throughout the
RS-232 port to utilize additional features
like fade, exposure, and balance. (User
programming is required.) Great quality
picture, this camera is ideal for security,
stealth surveillance, keeping an eye on
the kids, and more. erates on
12VDC. Approximate dimensions:
sp = 30mmX25mmX31mm
pc = S8mmX45mmX11mm

wt = 329
Other useful specs: -
exposure; electronic shutter auto iris
signal format: NTSC
lens: F2.4, f=4.7 ‘honz, 45 degrees)
resolution: more than 300 TV lines
pixels: 510X492
350.00

please allow upto 3 weeks for shipment
L& N __§ N § _§ B N _§N | \

www.gatewayelex.com

T PR g oSt
FOR PRINTING ERRDR}' Ixﬂsﬂlc.ﬂ“ YISA AND
DISCOYER ACCEPTED * YES, WE'LL TAKE YOUR CHECK --
SORRY, NO €.0.D.s * $10 MERCHANDISE MINIMUM ON MAIL
ORDERS * SUPPLY OF SOME ITEMS IS LIMITED * PRICES DO
NOT INCLUDE SHIPPING * UPS GROUND 3I|IPPIN&’I|AN£I.III$
WITHIN THE CONTINENTAL U.S. [ITEMS RE%UHEIN
ADDITIONAL AMOUNTS ARE NOI’EDI...#.!S FOR THE FIRST
ITEM, $0.50 FOR EACH ADDITIONAL ITEM. RESTOCKING
CHARGE MAY BE ASSESSED ON RETURNED ITEMS.
PROOFREAD CAREFULLY TO SEE

IF YOU ANY WORDS OUT.

27-6116
* (619)279-6802

1-800-669-5810

FAX ORDERS (314)427-3147
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"The World of YHF

Aurora: A New Yiew

Exciting new satellite data and photographs are helping scientists
and hams learn more about this phenomenon that enhances VHF

communications.

Editor’s Note: This article was pre-
pared from information provided by
NASA along with the diagram and pho-
tographs reprinted on these pages.

himmering multicolored lights in
5 the northern sky. If you've ever
seen the aurora borealis (or auro-
ra australis in the southern hemisphere),

*Rich Moseson is Editor of CQ VHE

By Rich Moseson, NW2L*

you’ve no doubt marveled at its beauty.
And if you're active in VHF weak-signal
communications, you’ve no doubt mar-

veled at the ability of these curtains of

light to refract radio waves. Of course,
what we see as an enhancement, other
spectrum users see as a disruption. And
the disruptions attributed to auroras go far
beyond radio communication.
“Electromagnetic  disturbances in
space have been found to affect a num-
ber of complex high technology systems
on which society is becoming more de-

pendent,” says NASA scientist Dr. Mario
Acuna. Thus, interest in studying these
phenomena goes far beyond ham radio.
According to Acuna, who is Project Sci-
entist for the International Solar Terres-
trial Physics Program, “the ultimate goal
of this research is to be able to predict
when and where disturbances might
occur in the magnetosphere and ionos-
phere, and how severe they may be.”
New research into aurora has shown
thatit’s not justlight—aurora is “visible”
at ultraviolet and X-ray frequencies as

VAN ALLEN RADIATION
BELTS ANDRING CURRENT
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Figure. The Geospace System, showing the interaction between the Solar Wind and Earth’s magnetosphere. The polar cusps (7) and auroral
ovals (8) are of particular interest to VHF amateurs. See text for details. (Courtesy NASA)
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Photo 1. Ultraviolet image of the aurora borealis (northern lights), showing the entire auro-
ral oval and separate, intense areas of auroral activity on both the daytime (foreground) and
nighttime sides of the Earth. (All photos courtesy NASA)

well. And new satellite photos are show-
ing us those images. The photos accom-
panying this article were taken by the new
Polar satellite, launched in February,
1996, as part of NASA’s Global Geo-
space Science program.

Polar’s primary mission is to study the
interactions between the solar wind and
Earth’s magnetic field. The solar wind
consists of ionized particles in the form
of hot, streaming gas that travels through-
out the solar system. carrying its own
magnetic field. This gas is also known as
solar plasma. The magnetic field of the
solar wind interacts with the Earth’s mag-
netosphere, the area within the Earth’s
magnetic field. But what does this have
to do with aurora and ham radio?

Direct Solar Energy

Well, when there’s any notable in-
crease in magnetic activity on the sun.
and thus in the solar wind, some of these
particles make their way into Earth’s
upper atmosphere near the north and
south poles, exciting the atoms and mol-
ecules there and prompting them to emit
light—the auroras.

The Figure of the Geospace System
shows what happens to the solar plasma
as it encounters Earth’s atmosphere. The
items of greatest interest to us (and the
only ones we’ll cover here) are #7, the
polar cusps, and #8, the auroral ovals.

Ham Radio Above 50 MHz

The polar cusps are funnel-like openings
leading to the Earth’s polar regions,
through which solar plasma can travel
and reach the upper atmosphere. The
auroral ovals are the areas where these
solar particles intersect and interact with
the atmosphere and produce the northern
and southern lights, which NASA de-

scribes as “a visible signature of this ener-
gy transfer from the sun to the Earth.”

Polar Images

The Polar satellite has been photo-
graphing the auroras at ultraviolet and
X-ray wavelengths, it and has produced
the best images ever of them, including
the first direct evidence of independent
“dayside” and “nightside” aurora. (In
case this isn’t obvious to you, “dayside”
is the side of the Earth on which it’s day-
time when a photograph is taken: “night-
side™ is the half where it’s nighttime.)
One advantage of ultraviolet and X-ray
imaging is that the photos are not
obscured by daylight. In fact, some of
these photos show more intense auroral
activity during the day than at night. The
images were first presented last spring at
a meeting of the American Geophysical
Union in Baltimore, Maryland.

Simultaneous Day/Night
Aurora Activity

Photo 1 is an ultraviolet image of the
entire northern auroral oval, with sepa-
rate levels of activity visible over Canada
and Siberia. Red areas indicate the most
intense activity, while the blue regions
have relatively low activity levels. The
colors, by the way, are notreal. They were
added by the computer at the Goddard

Photo 2. The complete northern auroral oval is visible in this photo, in ultraviolet light. It

appears as a “crown” in the top portion of the image. At the time this photo was taken, the

auroral oval extended from just north of the Great Lakes on Earth's “dayside,” in both direc-
tions to the Scandinavian peninsula on the far “nightside.”
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Photo 3A. The beginning of a 47-minute sequence in auroral activity.
There is moderate activity on the Earth's “dayside” and very little on

the “nightside.”

Photo 3C. At 42 minutes, a brightening over Russia signals the start
of an “auroral substorm’™ on the nightside of Earth.

Space Flight Center, which is analyzing
the data retrieved from Polar. Since we
can’t see ultraviolet light at all, we also
cannot detect differences in “*brightness.”
These “false colors™ help us to do so.
According to NASA, this is the final
photo of a sequence taken over a one-hour
period. The sequence showed continu-
ous, evolving, activity on the “dayside”
of earth, and a sudden onset of an *“auro-
ral substorm™ on the nightside, which de-
veloped over a period of 15 minutes.

Complete Auroral Oval

You’ll have to look closely at Photo 2
and ignore the brightly lit area at the bot-

tom. This is the glow from the sun’s illu-
mination of the Earth’s upper atmos-
phere. The photo was taken by the Earth
Camera, one of three cameras in Polar’s
Visible Imaging System. It uses a filter
that passes ultraviolet light not normally
visible to the human eye. Now, to get your
bearings, Alaska is visible at the center
of the photograph, with the rest of North
America extending to the right. You can
see Hudson Bay and the Great Lakes.
Above Hudson Bay is Greenland, with
the Scandinavian peninsula, appearing
sideways, at the very top of the image.
Northern Russia is on the left.

Now, if you look carefully, you’ll see
a line of light that enters North America

28 ® CQ VHF o March 1997

Photo 3B. Forty minutes later, the dayside aurora has intensified con-
siderably. There is still very little nightside activity.

Photo 3D. The final photo, at 47 minutes, shows the auroral substorm
over Russia in full swing, while the primary dayside aurora remains

quite intense.

Pulling a FAST One

During the summer, the Polar satel-
lite was joined in orbit by “FAST,” the
Fast Auroral Snapshot Explorer satel-
lite. While Polar takes its photographs
from high above the Earth’s surface
(eight Earth radii, according to NASA)
and shows how auroral energy is dis-
tributed around the globe, FAST will
stay closer to home (up only 1.250-
6,250 miles) and, says Project Scientist
Dr. Robert Pfaff, will concentrate on
studying how particles are accelerated
in space to create the aurora. FAST was
launched on August 21, 1996.
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Global Image of the Aurora in X-rays

POLAR lonospheric X-ray Imaging Experiment (PIXIE)

Photo 4. The first-ever global X-ray image of the Earth’s aurora, taken by the PIXIE camera
(see text) aboard the Polar satellite. In addition to the “hot spot” over the Arctic Ocean, there
is a band of weak X-ray emissions following the auroral oval around the Earth.

in the Prudhoe Bay area of northern Alas-
ka, comes down across Canada, crosses
just north of the Great Lakes and contin-
ues around, crossing over Scandinavia
before looping back through Siberia to
our starting point in the Arctic Ocean.
This is the northern auroral oval. The
photograph was taken at around 2200
UTC on March 25, 1996. With the auro-
ra dipping as low as the Great Lakes
(although it wasn’t very strong), if you're
a weak-signal operator, you might want
tocheck yourlog for any aurora (Au) con-
tacts on that date.

Time-Lapse Photos

An amazing sequence of four ultravio-
let images (Photos 3A-D), taken during a
47-minute period on April 9, 1996, shows

[ = =
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the independent development of dayside
and nightside aurora. In these photos, it’s
daytime over all of North America and
nighttime over most of Asia and Europe.

The first photo (3A), taken at zero min-
utes into the sequence, shows very active
dayside auroral activity over Canada and
relatively little activity on the nightside
of the auroral oval over Siberia. In Photo
3B, taken at 40 minutes, Siberia is still
quiet—in fact, even quieter than before.
But the dayside aurora over Hudson Bay
has intensified greatly.

Just two minutes later, Photo 3C shows
the first sign of an auroral substorm on
the nightside, seen as a sudden brighten-
ing of the aurora in a small area over
Siberia. In the final photo, taken 47 min-
utes after the first one and just five min-

LOOKING FOR A
SINGLE BAND
2 METER?

WHY BUY
THE AZDEN
PCS-7000H?

PCS-7000H
$335.00
Durable, rock-steady
performance, a 2-year
warranty, and fast turn-around
on service, are the major
reasons why veteran hams
continue to recommend the
PCS-7000H. Every test report
on the PCS-7000H gives it
high marks for performance
and cool, trouble-free
operation.

GENERAL SPECIFICATIONS:

Frequency Range: (TX & RX) 144-148 MHz

Display: Backlit amber LCD
Memories: 20 in two banks
PL Encode: 38 built-in tones
Power: +13.8V @ 9 Amps
Temperature: -10 to +60 degrees C
TX/RX Switching: Solid State
2" Hx5.5" W x7.25"D
Size: 500mm H, 140mm W
182mm D

Output Power 50/10 watts (Hi/Lo)

For full-line literature, prices, and the name of
your local Azden dealer contact us at:

AINZDEN

ISION

147 New Hyde Park Rd., Franklin Sg., NY 11010
(516)328-7501 FAX (516) 328-7506
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Model Ht. Base WindLd UPS PPD
RT-424 45" 24" 63sq.ft. 149.95
RT-832 8¢ B2 8isgut 219.95
RT-936 9 36" 1&s6:ft. 36995
RT-1832 17.5' 32" 12sq.ft.  499.95

816- 882-2734

hitp://www.glenmartin.com
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INSURANCE
Computer & Radio Equipment

HAMSURE coverage follows your
equipment wherever you take it. Theft
from vehicles, earthquake, water damage
and all other hazards including surges.
Insure all your equipment and accessories
(except towers and antennas but including
rotors), media and purchased software.
Low Premium Low Deductible

HAMSURE
7901 Laguna Lane
Orland Park, IL 60462

B00-988-7702 Anytime
E mail: hamsure @ aol.com

Available only in the
48 continuous states
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5 40 YEARS OF QUALITY ANTENNAS
SKYMASTER H.F. KITS FROM $275.95
PRE-TUNED H. F. QUADS FROM §$379.95

Quad Antennas From 2 Through 40 Meters
2 METER 4 EL. PRE-TUNED $44.95 + $7.00 S&H
6 METER 2 EL. PRE-TUNED $69.95 +515.00 S&H
BEST PRICES ON DOUBLE BRAIDED "DACRON" ANTENNA ROPE
visit our new web site http://www.cubex.com
Write Or Call For Free Catalog
2761 SATURN ST. "C" BREA CA 92621

Ham Radio Aurora Basics

Because the particles that form the auroral curtains are ionized, they have the abil-
ity to reflect and refract radio signals at certain frequencies. Intense auroral activi-
ty can disrupt or even shut down HF communications, but it can provide significant
enhancements at VHF and UHF. Distances of nearly 2,500 miles are possible via
6-meter Au, and 1,000 miles or more is not out of the question on 2 meters, 1.25
meters, and 70 centimeters.

A directional antenna is essential, along with a rotator that can let you “follow™
the aurora. Ideally, you should have an “az-el” rotor that can go up and down as
well as left and right. High power (we’re talking 500 watts, not 50) is also helpful,
but it is possible to make Au contacts with low power if all the other conditions are
just right. And you’ll also need a multimode (SSB/CW) radio.

CW is the most popular Au mode, since the constant shifting of the auroral cur-
tain creates a constantly changing Doppler shift, making it difficult to copy SSB
signals. FM is virtually impossible.

Au signals are recognized by the buzz or hiss that accompanies them. If you sus-
pect an Au opening, tune to the CW or SSB calling frequency for the band you’re
on, then aim your beam north and listen or call CQ. You’ll also want to swing the
beam about 45° each side of north, since the most intense auroral activity may be
either to your northeast or northwest.

Finally, your chances of making Au contacts increase as you go up in latitude.
So you're more likely to hear (and work) Au if you live in Minnesota than if you
live in North Carolina. For more information on Aurora communications, we rec-
ommend The VHF “How-To” Book, by Joe Lynch, N6CL (CQ) and the ARRL
Handbook (ARRL).

(714) 577-9009 FAX (714) 577-9124
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YAGI SPOKEN HERE .

Directive Systems, the leader IH\dﬁSJgn
construction, sales, and wb(idivide
distribution of loop yagi anternas is now
producing the |ncombarab1’e KIFO yagi
with models for ]4-!1 22; d32 MHz & ATV

Let U&’duec‘r your signals
_forward with fotal
»7  performance.

\_/Write or call for a brochure

.~ WEDIRECT RE

¥ mneSYSTEMS

RR#1 Box 282 Dixon Road
Lebanon, ME 04027
Tel; (207) 658-7758  Fax: (207) 658-4337
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utes after the previous one, the auroral
activity over Siberia has greatly intensi-
fied and spread in all directions. (These
auroral substorms typically last 30-60
minutes and vary greatly in intensity.)
Meanwhile, there has been no significant
change in the dayside aurora over Can-
ada, which remains bright.

All of these ultraviolet photos are made
possible by the use of newly-developed
narrow-band far-ultraviolet filters for
Polar’s UV, or Ultraviolet Imaging, Sys-
tem. These filters are “solar blind” and
permit the clear imaging of dayside auro-
ra for the first time.

These photos offer two lessons for ama-
teurs: 1) There’s as much, if not more, of
a chance of working Au during the day as
at night; and 2) Significant Au can devel-
op very quickly and with little advance
notice. By the way, NASA notes that all
of this activity is relatively low level
because we're at a sunspot minimum. It’s
expected to increase greatly as solar activ-
ity builds with the next sunspot cycle.

that nearly spans the globe, stretching
through the night and morning hours to
noontime. (The dashed line is the day/
night terminator. In this photo, North
America is in daylight; Europe and most
of Asia are in darkness.)

The X-rays were produced by ener-
gized electrons from the Earth’s magne-
tosphere striking the upper atmosphere
(as noted earlier, these electrons are ener-
gized by ionized solar plasma and pushed
into polar cusps by the solar wind). This
image was taken by yet another camera
aboard the Polar spacecraft—PIXIE,
which stands for the Polar Ionospheric
X-ray Imaging Experiment.

Polar's Potential

Judging from these early photographs,
the Polar satellite and NASA’s Global
Geoscience Program are just beginning
to open the door to our understanding of
not only aurora, but also of the overall
interaction between the Earth and the
solar plasma.

We as amateurs will certainly benefit
from this greater knowledge. And who
knows? We might even be able to con-
tribute to that knowledge if we can get

Aurora in X-Rays

Photo 4 is the first-ever global X-ray
image of the Earth’s aurora. You can eas-

ily see the X-ray “hot spot” north of
Scandinavia and European Russia, but
you’ll have to look very closely to see the
wide blue band of weak X-ray emissions

NASA to take a look at correlating our
Au operating results with the data re-
ceived from satellite photos and other
scientific sources. i
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B Advanced registration orders must be postmarked no later
than May 2 (USA) or April 25 (Canada). Tickets will be
mailed after January 15,1997.

B Ticket requests that are received AFTER the deadline will be
processed and HELD for pick-up at the Hamvention Office at
the Conference Center entrance beginning Thursday, May
15 at 8:00 a.m.

EXHIBIT SPACE

See our Web site for more information.

B Inside Exhibit Booths
For an application, please Fax (937) 376-4648 or
E-mail to exhibits @ hamvention.org

E Outdoor Flea Market Space
For an application, please Fax (937) 253-1289
or E-mail to fleamkt@hamvention.org
Flea market spaces are sold IN ADVANCE
ONLY. No spaces sold at gate!

UNOFFICIAL ACTIVITIES

To be listed in our Program and on our Web site,

please Fax (937) 274-8369 or E-mail to

info@hamvention.org

: smcm. samcss

B A limited number of Handicap parklng permits are available.
B |icense Exam are by appointment only.
Details are available via FAXMail or the Web.
BUS SERVICE
Bus service will be provided between Hamvention, Air Force
Museum, Salem Mall and Forest Park Mall parking areas.
Check our Web site for additional parking areas.
COMMUNICATIONS
MAIL: Hamvention, Box 964, Dayton, Ohio 45401-0964
FAX (incoming): (937) 274-8369
E-Mail: info@hamvention.org
WWW: http://www.hamvention.org
FAXMail: (Outgoing) You must have a
touch tone phone and call from your
Fax machine. Set your Fax to manual
send/receive, then call (937) 276-6934
and listen for voice instructions.
PHONE: (937) 276-6930. Chairman
Voice Mail box numbers are available via
FAXMail or the Web.

General Chairman: Dick Miller, NSCBU

Asst. General Chairman: Jim Graver, KB8PSO
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ADVANCE REGISTRATION

FOR CHECK ORDERS:

Make checks payable to: Dayton HAMVENTION

Enclose the amount indicated in U.S. dollars and type or print
your name and address clearly. A $25 service charge will be
assessed on all returned checks. Do not send credit card orders
to this address!

Mail to: Dayton Hamvention Box 1446, Dayton, OH 45401-1446
FOR CREDIT CARD ORDERS:

Quantity

Admission ...........ccccceereeveans @ $13.00* =3
(valid all 3 days)

Grand Banquet .................... ———— @ $25.00* =3
Alternate Activities

Saturday Luncheon .. ——— @$10.00 =%
Sunday Luncheon .. . —— @ $10.00 =8
Credit Card Serwce Charge @ $1.25/ticket =$

Add $1.25/ticket service charge FAX to (937) 278-4633 or mail ~ * $15.00 atdoor **$30.00 at door, if available Total $§
to: Dayton Hara Arena * 1001 Shiloh Springs Rd. » Dayton, OH
45415. Do not send checks fo this address! —J E [ T s T | [
L a
Name Call Expiration Date:
Month Year
Address
City State Zip
Daytime Phone ( ) Evening Phone ( ) héfﬁ‘}éﬁﬁon

PLEASE PRINT! THIS IS YOUR RETURN LABEL.
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VHF in Israel: 5tly and
Packet, with “a Touch”

of Satellites

Eleven repeaters cover the whole country on 2 meters...and packet
connections with Cyprus are “run of the mill.” Here's a glimpse of
VHF/UHF activity in the Holy Land.

F and UHF are common meeting
v;rounds for all Israeli hams. All
license classes, including Novice,

are allowed to operate all modes on 2
metres and 70 centimetres. Advanced,
General, and Codeless Technicians are
free to roam the entire VHF/UHF spec-
trum as per the ITU Region I frequency
schedule (ITU is the International Tele-
communications Union, a UN agency,
and Region I covers Europe, Africa, and
a little bit of western Asia.—ed.). The 6-
metre band was opened here only a few
years ago, so there is still just a little bit
of activity there. Two metres and 70 cen-
timetres are the main workhorse bands,
and you'll find mainly FM and packet,
along with a touch of satellite activity.
There are only a few serious terrestrial
(weak-signal) fanatics going for spo-

*Ron Gang, 4XIMK, is Editor of the
Israel Amateur Radio Club’s newsletter,
Israel Ham News, from which this infor-
mation is excerpted.

By Ron Gang, 4XIMK*

radic-E DX, the main one being Ralph,
4X11F, who is also active on 1296 and is
an avid moonbouncer. Ralph is also a 50
MHz fiend. What follows is a sampling
of recent VHF-related news from Israel,
excerpted from the Israel Amateur Radio
Club’s Israel Ham News newsletter.

Israel to Germany
on Packet

Tropo and sporadic-E cause a lot of ex-
citement here during the summer months
in Israel. In August, 1995, Eli, 4X4FD,
of Beersheva, is believed to have made
history with the first direct Israel-Ger-
many packet QSO on 2 metres. Eli was
playing around on 144.675 MHz at 1400
UTC on August 6th, connecting to dif-
ferent nodes and BBSs, when he received
a connect from Wolfgang, DGENBB, in
Landsberg in southern Germany. The
equipment at Eli’s end was an old John-
son 20-watt, crystal-controlled rig and a

“Coverage of this repeater is
sensational, with QSOs between
the Negev, Coastal Plain,
Jerusalem area, and parts of the
Galilee becoming commonplace.
It is indeed a national repeater.”

five-element vertical Yagi that was point-
ed in the right direction at the time, just
after a run-of-the-mill Cyprus connec-
tion. Eli says he didn’t have the audio set
right on the rig and he encountered sev-
eral disconnects, but the contact lasted
over several minutes.

Beacons and Contests

Neil Carr, G@JHC, reported via the
Internet VHF reflector that Ralph, 4X 11F,
has been authorized by Isracl Communi-
cations Ministry to run a 50-MHz beacon
from his home to alert hams to band open-
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“When the bombing massacre
occurred at Tel-Aviv’s
Diezengoff Centre shopping
mall during a school holiday,
the national telephone
network...crashed and all
telephones were temporarily
rendered useless. Hams jumped -
in to help on the Tel-Aviv
2-metre repeater, this being the
only workable form of
communications at the time.”

ings. Neil says that Ralph has already
installed a halo antenna on his tower and
the beacon system itself is now complete.
The beacon was scheduled to go on the
air last May on 50.058 MHz running
about 3 watts and using Ralph’s call.

The annual Inland VHF-UHF test was
held on Israel’s 48th Independence Day
in May. 1996. With a low-pressure sys-
tem and some scattered rain, propagation
conditions were minimal, yet there were
many mobile and portable stations out
activating rare areas.

This year a new scoring system came
into effect: no multipliers or gimmicks,
but points based completely on the dis-
tance between the Holy Land squares (10
km x 10 km) of the stations working each
other. Activity ran high, and even some
250-km. contacts were made between the
Northern Negev and the Golan Heights.
Oded Regev. 4Z5BS. wrote a friendly
computer programme for calculating
contest points.

Repeater‘ News

The IARC Repeater Committee has
installed a new machine operating on top
of Mount Gilo, just south of Jerusalem,
on 145.600 MHz, repeater channel RO.
Coverage of this repeater is sensational,
with QSOs between the Negev, Coastal
Plain, Jerusalem area, and parts of the
Galilee becoming commonplace. It is in-
deed a national repeater. (See “Repeater
Operating in Israel,” for a complete list
of repeaters throughout the country.)

In January of this year, the IARC’s re-
peater committee made some further re-
finements in R7, the Tel-Aviv repeater.
A new southern-end receiver has been
added on the top of a high rise in Ashdod.
This complements receivers in Natanya
and Tel-Aviv. In the past, to get the best

Repeater Operating in lsrael

If you bring your handheld with you on your next visit to Israel, and take care of
reciprocal licensing requirements (check with your national ham radio association),
here’s the list you'll need to keep in touch with hams all around the country:

Name Location Coverage
R 12 Migdal Lower Galilee
HaEmeq
R 12 Eilat Links to R13 rptr
SIMPLEX via 433.300 link
link to Negev, Arava
Yatir (no squelch tail)
R 13 Yatir Negev and South-
Central Area
R 14 Safed Galilee
R 15 Tel-Aviv Tel-Aviv
Young Generation
R 16 Natanya Natanya, Northern
Coastal Plain
RO Ariel Central
Coastal Area
R 1 Jerusalem Jerusalem
R3 Haifa Haifa Region
R55 Haifa Haifa
R 6 Beersheva Beersheva City
R7 Tel-Aviv Tel-Aviv
Natanya RX  northern
coverage
Rishon RX southern
coverage
UHF RX
RU70  Tel-Aviv Tel-Aviv
RU71 Haifa Haifa
RU72  Jerusalem Jerusalem
RU73  Safed Galilee
link between  Southern Arava
R12 Eilat Valley, north of
and R13 Eilat
Yalir

Output Input CTCSS (PL)
Freq. Freq. Tone
145.300 144.700 91.5, 192.8 Hz
145.300 144.300 91.5 Hz (to use
hears triggers as a repeater in
linkonly  UHF xmtr Eilat, listen on
link only 433.300 MHz)
145.325 144.725 91.5,192.8 Hz
145.350 144.750 91.5,192.8 Hz
145.375 144.775
145.400 144.800 91.5,192.8 Hz
145.600 145.000 91.5,192.8 Hz
145.625 145.025 91.5,192.8 Hz
145.675 145.075 91.5.192.8 Hz
145.7125 145.1125 91.5Hz
145.750 145.150 91.5 Hz
145.775 145.175 91.5,107.2 Hz
o 4 192.8 Hz
# d 77 Hz
" 431.825 107.2 Hz UHF
438.650 431.050 91.5 Hz
438.675 431.075 91.5 Hz
438.700 431.100 91.5 Hz
438.725 431.125 91.5 Hz
433.300 433.300 91.5 Hz
(Simplex) transmit only
when channel
clear

signal into the repeater for your location,
you had to use different PL tones to trig-
ger the different receivers. Now, all PL
tones have been standardized to 91.5 Hz
for all receivers, and a system of auto-
mated “voting” has been adopted, with
the receiver with the strongest signal in
its input automatically selected to oper-
ate the machine’s transmitter.

Repeater TVI?

While hams enjoy the great VHF/UHF
conditions that prevail in the Eastern
Mediterranean during the hot summer
months, many TV viewers suffer. Why?
The same great conditions that bring the
DX also bring TV QRM with strong sig-
nals skipping in from the neighboring

countries and creating havoc with local
TV stations.

Last winter, the RO repeater on 145.600
was relocated to Mount Giloh in south-
ern Jerusalem, affording great coverage.
But when the conditions got hot, the res-
idents of the building housing the re-
peater pointed the TVI-accusing-finger
at RO’s antenna. The IARC repeater
committee was forced to take it down
with no explanations accepted. It was
said that if the interference did not stop
after the repeater was dismantled, they’d
understand that the repeater was not the
culprit. But alas, no go.

Still, it all worked out for the best. RO
was relocated to a higher point in Giloh,
with even better coverage and an added
bonus: A linked receiver and transmitter
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On the Cover

Jon Cembruch, WB4JEM, of Fort
White, Florida, enjoys working VHF
and UHF on all bands from 50 MHz to
1.2 GHz. His well laid-out station is
built around a set of four ICOM trans-
ceivers—an IC-551D on 6 meters, an
IC-271A on 2 meters, an IC-471A on
70 centimeters, and an IC-1271A on 23
centimeters. Jon also uses a Kenwood
IC-751 as the 2-meter IF for his Down
East Microwave 903-MHz transverter.
Plus, he has a DEM 222-MHz trans-
verter feeding a Uniden HR-2510 10-
meter IF rig. A row of amplifiers gives
Jon 1000 watts out on 6 meters, the
legal limiton 2, 150 watts on 222 MHz,
700 watts on 432, and 50 watts each on
903 and 1,296.

Outside, Jon has a six-element, 6-
meter quad at 75 feet, single-band
Yagis on 2, 222, and 432, and loop
Yagis on 903 and 1,296. He’s in the
process of building a 2-meter EME
(moonbounce) array, consisting of 16
10-element Yagis mounted on an H-
frame at 40 feet.

Moonbounce is Jon’s latest operat-
ing interest. “I've played with ATV,
repeaters and satellites.” he says. not-
ing that he believes satellites are
“almost like repeaters. Just point at
them and talk to people. I did enjoy
working the shuttle, though: worked
eight of them in a row a few years
back.” Jon’s current interests include
VHF DXing and CW. He has 200 grid
squares and 39 states confirmed on 2
meters, and he plans to use his EME
array to finish off his 2-meter Worked
All States and DXCC awards.

Professionally, Jon is a telecommu-
nications technician with Florida Power
Corp. He discovered ham radio as a
sailor serving in Vietnam. He metaham
while in the service and was introduced
to messages sent home via MARS. Jon
gothis own license in 1974 and has been
active on VHF/UHF since 1984. (Photo
by Larry Mulvehill, WB2ZPI)

operating on 433.300 act as another input
and output for the repeater, so one may
use a UHF transceiver operating on this
frequency to access the machine. No PL
tones are necessary, and there is no re-
peater ail, so you won’ t know that you’re
accessing it if nobody answers you.

The 433.300 frequency is used as alink
at Shaharut in the Arava between Eilat
(R12, 145.300) and the Yatir repeater in
the Northern Negev (R13, 145.325). It
was hoped that Giloh could be tied in with
this far-away link, but even with a high-
gain Yagi, Shaharut, 200 kilometres
away, couldn’t be raised. 4X6ZH says
that with the smart controllers being
installed in all TARC repeaters, linking up
of the machines all over the country is
planned. Itzik and his faithful team will
not rest until a ham in Israel’s southern-
most city, Eilat, can have a reliable QSO
on his HT with a ham in Metullah, the
country’s northernmost town,

A Gift of Repeaters

Last March, the IARC received five
modern VHF repeaters from Motorola
Israel. The machines had been retired
from commercial service. One was put to
immediate use—the Tel-Aviv repeater,
R7, had suffered a direct lightning stroke,
making it more or less a total loss. It was
replaced with one of the “new” Motorola
repeaters. Repeaters to be exchanged in
addition to R7, now working perfectly,
are those in Jerusalem, Safed, and Yatir.
The fifth repeater’s operating site is not
yet designated.

The IARC is most grateful to Motorola
Israel and its officers for these new
repeaters and supplied spares. Motorola
has over the years donated many repeat-
ers to us and also supplies the home for
the IARC offices.

Emergency
Communications—

Bombs and Breakdowns

A year ago, we experienced some
ghastly terror bombings. When the
bombing massacre occurred at Tel-
Aviv’s Diezengoff Centre shopping mall
during a school holiday, the national tele-
phone network became overloaded by
phone calls. The result was that the sys-
tem crashed and all telephones were tem-
porarily rendered useless. Hams jumped
in to help on the Tel-Aviv 2-metre
repeater, this being the only workable
form of communications at the time.

“Ham radio is much more than
Jjust a mode of communications.
Ham radio is friendship....
Ongoing contacts build a
community of people who are
not strangers to each other....
People is what ham radio is all
about.”

A week later, after driving some
friends to the airport, the car I was driv-
ing broke down. On the Tel-Aviv repeat-
er, one ham took care of the vital phone
calls home for me while another ham, a
mechanic by profession who was in the
general vicinity at the time and monitor-
ing the repeater, at his own friendly ini-
tiative, drove over to where I was stuck
to help me out.

Thoughts on

Ham Radio’s Future

Like other hams around the world, we
often wonder how our hobby will fare
with the ready availability of cellular tele-
phones and the Internet. What can we
offer that they can’t? I found my answer
when, on a recent visit to Jerusalem, ac-
companied by a non-ham friend, I
dropped in to an informal get-together of
hams. My friend was most impressed by
the warmth of the group, and comment-
ed to me on our way home that “you must
be really good friends with all these peo-
ple.” Actually, I had to admit that T had
only seen them face to face on a few occa-
sions, but we had been talking together
on the radio for years.

Thenithit me. Ham radio is much more
than just a mode of communications,
Ham radio is friendship. Ham radio is a
fraternity. Hamradio counters alienation.
Ongoing contacts build a community of
people who are not strangers to each
other. Thus the willingness to help each
other and to host visiting amateurs from
other countries. People is what ham radio
is all about.

Now that the Internet and cellular
phones have liberated amateurradio from
having to be “useful,” it is simple to see
what distinguishes it from the former.
Ham radio is an art form. We are into it
because we like it for what it is. In the
words of the “global village” guru, Pro-
fessor Marshall McLuhan, “The medium
is the message.” Long live ham radio!
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The Quad
Antenna

by Bob Haviland,
wamB

Second Printing
An authoritative
book on the design,
construction,
characteristics and
applications of gquad antennas.

Order No. QUAD..... 515,95

The Packet
Radio
Operator’s
Manual

by Buck Rogers,
K4ABT

CQ has published
an excellent
introduction and
guide to packet
operation. It's the perfect single
source, whether you're an advanced
user or just starting out.

Order No. PROM..... ©15.95

The VHF “How-To"” Book Building and Using McCoy on Antennas
by Joe Lynch, i = Baluns and Ununs by Lew McCoy, W1ICP
N6CL by Jerry This is truly 2 SISy
This book is the Sevick,W2FMI unique On Antent
perfect operating This volume is antenna book B
guide for the new the source for that's a must
and experienced the latest for every
VHFenthusiast. information and amateur.
Order N designs on Unlike many
BVHF..... 15-95 transmission technical

line transformer theory. Discover  publications, i ie
The NEW Shortwave new applications for dipoles, Lew presents his |nvaluable
Propagaﬂon Handbook yagis, log periodics, beverages, information in a casual, non-
by W3ASK, N4XX & KGGKU antenna tuners, and countless intimidating way for anyone!
The most 1 other examples. Order No. MCCOY..... $1 5.95
comprehensive Order No. BALUN....$19.95
source of

information on HF
propagation is avail-
able from CQ!

Read about propa-
gation principles,
sunspots, ionos-
pheric predictions with photography,
charts and tables galore—it's all in this
unique reference volume!

Order No. swp...519.95

WE earry all ARRL productss

Operating

W8SAI HF Antenna

e Vet Amenn____ endoook T, 7w i —
by Paul L ez by Bill Orr, WESAI fk” Handbook AFIFIL Antenna Book ARRLAB $30
L:ar:‘t‘,asi‘:iheo Ry Neary 200 pages ARRL Handbook (1996 Ed. w/software)  ARRLHB $38
and P thri | "m’““““w { ::E:p:::i\?:zsrzsc:i’-f ARRL Operating Manual (New Ed.) ARRLOM $22
vorial Arienea ] £ antenna‘ e ARRL Repeater Directory ('95-'96) ARRLRD $7
Discaversear s o 'rhpis ) ARRL Antenna Compendium Vol. 1 ARRANT1  $10
Build Eonst en S A L ARRL Antenna Compendium Val. 2 ARRANT2 $12
projects for anyone! will guide you e haradati ! 0 ARRL Antenna Compendium Val. 3 AFIHANTS S_.14
Didoi Nl thirough the construction of wire, oop, ARRL Antenna Comp.endium Vol. 4 ARRANT4 520
$9 95 yagi and vertical antennas ARRL Weather Satellite Handbook ARSAT $20
VAU S S i i $10.95 ARRL FCC Rule Book (new) ARFCC $12
i ARBL World Map: ARMAP $12
1997 Amateur Radio Almanac ON4UN Antennas and Technigues
4th Edition for Low Band DXing LOWDX $20
by Doug Grant, KIDG 1996 NA Callbook NACB $35
This volume is filled with over 500 pages of ham radio {35e10t Calibooif INTCE $35
facts, figures and information. CQ's almanac is a resource 1996 Callbook Pair h ) .M[GB $6_5
you'll refer to over and over again. If it's ham radio, it's in 1996 Callbook on CD-ROM (New) CECD $49
The Source! Gordon West No-Code Technician _
Order No. BALM97....519.95 Plus License Manual GWTM $10
" % -
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What You've Told Us

In our December survey, we asked you
to tell us the highest price you'd pay for
various types of VHF/UHF radios. Here’s
what you told us:

For a single-band FM handheld, 44% of
you would spend no more than $300, with
34% saying no more than $200, and only
12% willing to spend more than $300 (the
other 10% said “don’t know/no interest™).

Overall, you're willing to spend an
extra $100 to get an extra band in your
handheld. On the question of how much
you’d spend for a dualband FM HT, 46%
replied $300-$400; 21% said $300 or less
(but 17% would lay out $400-$500 for a
dualband handheld). Only 3% would pay
more than $500, and 13% didn’t know or
weren't interested.

Our next question was about single-
band FM mobiles. Over half of you (53%)
won’t spend more than $300 for one of
these rigs. The next group was 30% in the
$300-$400 range, with only 4% willing
to spend more than $400 and 13% unsure
or not interested.

When it comes to dualband mobiles,
39% of you are willing to pay $400-$500
for one; while 31% won’t pay more
than $400, and 19% would pay over
$500. Eleven percent didn’t know or
weren’t interested.

The last two questions covered multi-
mode (SSB/CW/FM) rigs. Here, 33% of
you would spend $400-$500 for a single-
band multimode rig (manufacturers. are
you listening?), while 23% want to spend
less than $400 and another 23% are will-
ing to pay more than $500 (213 of that
group is in the $500-$600 range), and
21% answered “don’t know/no interest.”

Finally, there was no clear consensus
on what you'd pay for a multiband mul-
timode rig. The largest group (23%) said
they’d be willing to pay more than $700.
Next came the $500-$600 group at 21%,
followed by the $600-$700 group at 20%.
These figures were bracketed by 18%
each in the “under $500” and “don’t
know/no interest” groups.

Congratulations to our November sur-
vey subscription winner, Bob Faginkrantz
of Everrett, Washington.

EHVH Ham Radio
Above 50 MHz
Reader Survey—March, 1997

We'd like to know more about you...about who you are and where you live, about
the kinds(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 few 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).

As an incentive, we’ll pick one respondent every month and give that person a com-
plimentary one-year subscription (or subscription extension) to CQ VHF.

For the next few months, we're going to repeat our questions from a year ago, 1o
learn whether, and in what ways, the makeup of our readership has changed.

A. Tell us about yourself:

1. If you are... Circle Reader Service #
Male 1
Female 2
Single 3
Married 4

2. If your age is...

Under 18 )
18-24 6
25-34 7
35-44 8
45-54 9
55-64 10
65-74 11
75 or over 12

B. Tell us about your ham radio activities:
1. If you’ve been a ham...

Less than a year 13
1-2 years 14
3-5 years 15
6-10 years 16
11-25 years 17
over 25 years 18
2. What class of license do you hold? If...
Novice 19
Technician (No-Code) 20
Technician-Plus 21
General 22
Advanced 23
Extra ; 24
3. Please indicate all bands on which you are active...
50-54 MHz (6 meters) 25
144-148 MHz (2 meters) 26
222-225 MHz (1.25 meters) 27
420-450 MHz (70 centimeters) 28
902 MHz and above (microwaves) 29

Thank you for your responses. We'll have more questions for you next month.
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Who's Using What on 902

If you've been thinking about trying your hand at operating the 33-
centimeter (902-MHz) band, but don't know where to find equipment,
here’s a handy list of what some active operators are using.

By Dave Hockaday, WB4IUY

Editor’s Note: WB41UY posted the following message on the
Internet VHF Reflector, after asking 902-MHz operators about
the equipment they're using on that band. Dave graciously gave
us permission to reprint his posting, and asked that we pass on
his request for information to other readers who may not have
seen his original message. Please note that some terminology
may be unfamiliar to less-experienced VHFers.

ious commercial gear to 33 centimeters. This is what [ have

so far, including my own work in this area:

I'm using analog cell site transceivers for the core of my
repeater. They do about 2 watts output, and I have a commer-
cial cell site PA (power amplifier) that has been swept and
tweaked up to my repeater output of 919.5 MHz. These
transceivers are “spec’d” from 750 to 1000 MHz by the manu-
facturer. You change the TCXO (temperature-compensated
crystal oscillator) and set the internal DIP switches to program
the transmit and receive frequencies.

The person to contact for this gear is Dick Elliott. He can
be e-mailed at <WC_COMM @ SWOCA.OHIO.GOV> or at
<relliott@co.warren.oh.us>; his phone number is (513) 933-
1319, Fax (513) 933-2973. Dick can sell you the transceivers
and supply an information packet with schematics. He’s the
guy from whom I bought my transceivers at Dayton when I
got off on this 33cm tangent. Tell Dick I said hi! Nice guy,
and very knowledgeable.

I recently polled the Reflector for input on conversion of var-

Info Collected from the List...

GE MARC-V trunking radios have a synthesizer with a “test
mode” that allows you to program frequencies manually using
a DIP switch, no microprocessor needed. Of course, the RF
sections do need extensive realignment. Some guys in the San
Francisco area have done a paper on modifying the things for
ham use at 800 MHz, to be used with a frequency multiplier
for their 2400-MHz repeater system. But it looks like the thing
can be coaxed up to 900 if you are good with RF tweaking (the
VCO—voltage-controlled oscillator—has to be moved 100
MHz up in frequency, and retuning of the RF deck is then
required). If you are interested, you can get the e-mail ad-
dresses of some of the guys who have done the MARC-V mods
from Harry Chase, WA1VVH, at <Harry_Chase@ smtpg-
wy.windata.com>.

Hamfest Hunting

Cellular phone parts. Many of them have the RX IF strip as
a module that’s almost complete in itself—45 MHz in, audio
out—and a nice log/lin response RSSI that has a 70 to 80 dB
range. All you have to add to this is a squelch circuit. The power
modules in most phones are still good at 900 MHz, although at
somewhat reduced gain and power. You can typically expect 2
W output from a module that was rated 3 W at 845 MHz. These
phones are showing up in droves these days at flea markets,
often for $5 or less, so it’s sort-of no risk. Again, this wealth of
experience was from Harry Chase, WAIVVH, at <Harry_
Chase @ smtpgwy.windata.com>.

Commercial 900-Meg Gear

GE TMX 10W 900-MHz radios can be modified for amateur
use and be completely programmable from the headset. They
are reprogrammed with a custom ROM that is socketed. The
person who makes the new ROMs will do so for a nominal cost.
It’s thought that the ROM will also work on other band ver-
sions of the TMX. Ed Parish, WA2SCA, said his friend Brian
can supply custom ROMs for the TMX. Ed’s email address is
<eparish@netcom.comz>.

The Motorola 900 MHz Maxtrac is one of the few other com-
mercial radios that have been successfully converted with just
some minor mods and some hacking into its codeplug archive.
This info was courtesy of Brian McGinness, WA3WID, at
<wa3dwjd@wirelessinc.com>.

What About You?

Does anyone else have experience with 33-centimeter con-
version they would like to share? Please e-mail me at
<wbdiuy @ipass.net>, or send regular mail to my Callbook
address. Thank you.

Another Editor’s Note: The VHF Reflector is an Internet
mailing list with a focus on weak-signal (non-repeater SSB and
CW) operating on VHF and UHF. If you're interested in weak-
signal work, and have e-mail access, you may join the Reflector
by sending a message to <vhf-request@wo6yx.stanford.edu>.
The text of your message should say (without the quotes and
parentheses), “Subscribe (your e-mail address)”. If you have
trouble, contact the list administrator at <vhf-approval @
woyx.stanford.edu>.

Ham Radio Above 50 MHz
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*Hams Just Do That”

This is a story from the northeast’s “Blizzard of '96". But something
like it could happen any year, in any part of the country, to any of us.

T'Ie Blizzard of ’96 is long gone—
remembered by some in the North-
east as a time off from school, by
others as days of backbreaking shovel-
ing, and by a few as a time to sip cocoa
and marvel at the winter wonderland. But
for me, it was a time to make friends on
the Northeast Connect. The hams I met
on this 2-meter and 70-centimeter re-
peater network helped me make my way
home on a very snowy, blowy night.

I started out from Manhattan on that
Sunday evening, after eight inches of
snow had already fallen, and headed 65
miles north to my home in Orange Coun-
ty, New York (see map). Purely by habit,
I headed toward the Palisades Interstate
Parkway, a lovely road in nice weather
that can turn treacherous in snow and ice.
Looking back, I probably should have
stayed in New York City; but, nonethe-
less, I started on my way.

I pulled out of the parking garage,
turned on my radio, gave my callsign and
Brian, WA2FWM, responded. Brian and
I had talked earlier that day and he re-
membered that 1 was planning to travel
home during the storm. He was con-
cerned about my well-being and decided
to monitor the frequency just in case I
needed help. The reason he gave was sim-
ple: “Hams justdo that.” This was the first
true lesson I learned as a new ham.

I received the callsign KB2VNB on
August 14, 1995, but it was well into
December before I made my first trans-
mission. After getting one or two QSOs
under my belt, I stumbled on the North-
east Connect and met Brian. He was
{riendly, patient, helpful, and he made me
feel welcome on the repeater network. (A
good example for the rest of us.—ed.)

Into the Storm

AsIdrove, we began our QSO with the
topic du jour, the weather, and I maneu-

By Tom Brouard, KB2YNB

Tom Brouard, KB2ZVNB, and his son, Austin, pose in the cab of their truck. Tom was by him-
self on the night of the Blizzard of "96, but he was far from alone, as his fellow hams kept him
company on his five-hour trip home.

vered through the medium-sized snow-
drifts that were forming in the middle of
the road. I knew all along that this idea
was not the ripest banana of the bunch
and I should have gotten a hotel room, but
by now I was committed. Brian offered
several times to call my home and update
my wife of my progress. I couldn’t be-
lieve that he was willing to make a long-
distance call for me. And he wasn’t the
only one to offer.

Soon after my adventure began, Dave,
N3QCK, joined the QSO and was will-
ing to call my wife. I was finally con-
vinced when a third station near my QTH,
John, N2TTM, offered to telephone my
wife. These guys wanted one thing and
that was to help. “Hams just do that.”

The four of us talked about almost
everything. [ don’tremember much of the
content but I do remember that it felt as
if T had these guys in the car with me. In
actuality, Brian was transmitting from the
Albany, New York, area, 100 miles to my
north; Dave from Scranton, Pennsyl-
vania, about the same distance to the
west: John from Monroe, New York, not
far from my destination, and [ was tread-
ing snow somewhere alongside the Hud-
son River on the Palisades Parkway.

“These guys wanted one thing
and that was to help. ‘Hams
Jjust do that’.”

40 ¢ CQ VHF = March 1997

Ham Radio Above 50 MHz



What made it all possible was the linked

ALBANY

Brian
WA2FWM

NEW
YORK

SCRANTON

Dave
N3QCK

PENNSYLVANIA

repeater network known as the Northeast
Connect (see sidebar).

Keeping Tabs

There were plenty of times when I just
drove and didn’t talk. Each time my voice
was absent for more than 10 minutes,
Dave would call me. He was very ada-
mant about getting me home (I'm con-
vinced he used a stopwatch). “Hams just
do that.”

In all of the storms I’ ve driven through
on this particular road, this was the first
that there was no other vehicle of any kind
on it, from beginning to end. But I had
plenty of company. The trip took over
five hours and all three stations stayed
with me through it all. They wanted to
hear me safely home—and I did.

Helping All Mankind

A few days later I spoke to Brian again

KB2VNRB’s route took him through a relatively small stretch of New Jersey and New York. But
the hams who kept him company on the snowy night he describes here were as far away as

Albany, New York, and Scranton, Pennsylvania.

and he told me that, to him, “HAM"
means Helping All Mankind. Lesson #2.
[ now have regular QSOs with Brian and
Dave. I haven’t spoken to John since and

CAT-1000 Repeater Controller

Attention Repeater Owners!
The CAT-1000 is packed with features normally reserved for controllers costing a
thousand dollars or more.
Features Include:
TT Voice Synthesizer
DTMF Regenerator
Forty Voice Messages
DTMF Key-Pad Test
Digital Voice Clock
DTMF Audio Muting
Grandfather Clock
Full Feature Autopatch
Forty DTMF Paging Memories
Two CW Ildentifiers
Stxty-Four Control Functions

SGC’s new PowerCle&r""" uses the power of
advanced digital signal processing to clear
noisy interference-plagued audio.

R E RN NN E KRR R R KR EREERE RN

Caller ID Suppression

Doug Hall RBI-1 Interface * DTMF Repeater Access

Forty Link Preset Frequencies * Sixty Position Scheduler

DTMF Command Generator * Ten Programmable Courtesy Tones
Link Serial Tuning * Three-Hundred User Speed Dials
TS440 HF Remote Base * FT767GX HF Remote Base

Ten Emergency Speed Dials * Phone Number Lock-Out
Reverse Autoparch * RS232 Interface

Autoparch Cover Tone * Eight Hardware Inputs

Link Auto Disconnect * DVR Controller Ready

Eight User Funciion Switches * Programmable Prefix Codes
Forty Macro Strings * TTL Computer Interface

Phone Number Read Back * Ninteen Programmable Timers
Eight Memory Saves * Two-Tone Paging

300 baud on Board Modem

Eliminates noise from virtually any audio source—

transceiver, SW receiver,
scanner, CB radio, cellu-
lar and conventional tele-
phones. Uses advanced
DSP algorithms to let user
tailor. passband response
to individual taste.
Factory preset filters optimize common voice, CW,

CAT-1000 Controller Board $679.00. Wired and Tested.
Write or Call for a brochure describing the CAT-1000 Controller including schematic,
voice word list, and control functions. Other Controllers with autopaich and Tl voice
synthesizer are available starting ar $299.00.

Computer Automation Technology Inc.
4631 N.W. 31st Avenue, Suite 142, Fort Lauderdale, Florida 33309
Phone: (954) 978-6171 - Fax: (561) 488-2894
Internet: http://www.catauto. com

CIRCLE 65 ON READER SERVICE CARD
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and data modes. User presets store up to seven of your
favorite combinations. You can see the clarity improve
on the LED scale as you adjust and select settings.

Conninionion el

- Communications”
3 IN': SGC Inc., SGC Building, 13737 5.E. 26th St. Bellevue, WA. 98005 USA

US_B/ P.O.Box 3526, 98009 Fax: 206-746-6384 or 746-7173 Tel: 206- 746-6310 or

Xwc 1-800-259 7331 E-mail: SGCMKTG@ao0l.com World Wide Web: sgeworld.com
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'ﬂ”m S-COM INDUSTRIES
P.O.BOX 1718

5Nl LOVELAND, CO 80539

Repeater Controllers
970-663-6000

E-mail: scomind@acl.com
Fax: 970-669-1585

/“\ m*@j@

To join GEnie, use your computer &
modem to call 1-800-638-8369.
At the U#= prompt, type JOINGENIE
And for a special introductory offer,
At the key/offer code prompt,
type MEG528
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Improved Foreign Distribution—
All foreign CQ VHF subscribers are
now receiving their copies via a new
Air Post system. Copies are picked
up, polybagged (in environmentally
friendly wrap) and air freighted to var-
ious international distribution points.
This new system does costa bitmore,
but the expedited delivery is well
worth it.

In most cases international delivery
will be only one week later than
domestic USA. We hope you'll enjoy
this new expedited service. Let us
know how it's working—send your
comments to CQ Communications,
Inc., 76 North Broadway, Hicksville,
NY 11801, Attention Melissa.
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The Northeast Connect

The Northeast Connect is a linked repeater system centered in Orange County,
New York, and operated by the Orange County Repeater Group (OCRG). The sys-
tem has coverage into seven states and a radius of nearly 300 miles. The main “hub”
is on the 2-meter frequency of 145.250 MHz, but there is also linked handheld cov-
erage on 70 centimeters throughout the New York metropolitan area.

This continuously growing repeater network is the fruit of years of hard work
and cultivation, made possible by a well-conceived linkage of strategically placed
repeaters and satellite receivers. While I realize that this description is all too brief
for technically minded hams, to me, the repeater network itself is not what's amaz-
ing. To me, what is amazing is the people who devote their time, money, and knowl-
edge to developing, maintaining, and supporting the network.

The Northeast Connect is an open repeater system. This has not gone unpun-
ished, as costs increase and more “undesirables” invade the airwaves with mali-
cious interference. But there are benefits as well. The desire to maintain an open
system has prompted the OCRG to organize regular “fox hunts,” or hidden-trans-
mitter hunts. These events are fun, of course, but they also hone the skills and tech-
niques needed to track down and identify those responsible for illegal transmis-
sions. This is an important public service. Keep in mind that the individual who
interferes with ham transmissions may also do the same on police and other emer-
gency frequencies.

Formula for Success

The main ingredient for the success of the Northeast Connect is a collaboration
of privately owned repeaters, repeater systems, and other vital equipment. The major
contributors are Ike Bell, WB2BQW, Barry Groupp, N2ZHDW, and Tom Cooleen,
N2HBD. Catch any one of them on the network and they’ll be more than happy to
fill you in on the technical details of the system.

If you live in the Hudson Valley area. or are just passing through, be sure to tune
in to the Thursday Evening Net at 8:00 p.m. (on Thursdays, of course), or the
Friendship Connection Net at 8:30 on Sunday evenings. You'll find a great bunch
of people who are looking forward to meeting you.

The Orange County Repeater Group and the Northeast Connect...remarkable peo-
ple with a remarkable idea!

would like to extend my appreciation for

his help. The unsung heroes of all this are Linked Repeater

the people of the Northeast Connect, who Net k

work hard to make the network function ELWOrKs

in time of need and demand only excel- : !

lence from the stations that operate on it. The Northeast Connect is one of sev-

My sincere thanks to all. eral wide-coverage networks of linked
“Helping All Mankind...Hams just do |[GPeAlers across the United States.

that.” 3 Other examples include the Colorado

Connection in Colorado, the Condor

Editor’s note: We'd like to hear your | Connection in California and Nevada.
“First Person” stories of how you've |the Evergreen Intertie in the Pacific
used ham radio either to help someone | Northwest, the Piedmont Coastal Radio
else or have received help yourself. | Networkin North Carolina, and the Zia
Writers’ guidelines may be downloaded | Connection in Arizona and New
from the CQ VHF Web page, <http:// |Mexico. In addition. there are other.
members.aol.com/cqvhf/> or from our |smallerlinked systems all over the U.S.
FTP site, <fip://members.aol.com/cqvhf/ | L inked repeater networks are one more
general>, may be requested by e-mail to example of ways that hams are cooper-
COVHF@aol.com or by regular mail ating to provide extended communica-

with an SASE to: CQ VHF Writers’ |tion range for repeater users, an ability
Guidelines, 76 N. Broadway, Hicksville, | (hat's always fun, but that can be criti-
NY 11801. We look forward to sharing |l in times of emergency.

your stories with your fellow hams. W _ NW2L
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CQ knows that some things...
--=a ham’s just got to have!

too short
For gRP"
,}' Ye Oldle Truth

<—— A MUST FOR EVERY HAM

This hat says thatyou're a part of the world’s greatest hobby! Poplin
cap with adjustable strap has 5 panels with fused buckram back-
ing, 1/4" thick braid and a visor with eight solid rows of stitching.

Order No. : 97N (Navy), 97G (Green), 97B (Black) ........ $12.00

GO AHEAD!
LOAD IT UP! '

Load it up with all your ham “stuff.” This useful and rugged back-
pack will be your greatest asset when carrying around your ham
accessories. Embroidered design, 2 front pockets.

Order No.: 96N (Navy), 96G (Green), 96B (Black) .......... $25.00

These popular mugs were designed with
you in mind. Add one to the ham shack or
getasetforthe house. These sturdy white
porcelain mugs hold 11 oz.

Available with leather coasters too!
Get one or a set of 4!

CQ Mug Order No. 98..........cccoceeennees
Pop Comm Mug Order No. 99 ..........
Single Coaster Order No. 93..............
Set of 4 Order No. 93S ........ccccvccemenns

HEAVYWEIGHT!
This oversized glass stein holds a whopping 19
oz. With CQ’s logo etched into the heavyweight
glass, this collectable will look great forever!

Order No. 91 $13.00

Phone: : : FAX:
516-681-2922 ° 516-681-2926

If ordering by fax: please include your name and address; credit card number and the
name, size color and item code of the products you want.
If ordering by mail: please include the same inforrmation as if ordering by fax and mail to
CQ Communications, Inc., 76 N. Broadway, Hicksville, NY 11801
Payment Methods: We accept personal checks and money orders (U.S. funds only).
We also accept Visa, MasterCard, Discover, and American Express.

Shipping and handling charges are as follows: $2.00 s/h for orders under $20.00,

for orders of $20.00 to $50.00 add $4.00, Free shipping on orders of over $50.00.
Sales Tax: NY State residents add applicable sales tax.

T Shirt Sizes come in L,
XL and XXL (add $2.00
for XXL)

S
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Build the 6-Meter Discpole
Antenna

If you're looking for a compact, apartment-sized antenna for the
“magic band,” why not build a discpole?

The magic band is coming alive these
days with new activity in the FM
portion of the band (52 to 54 MHz),
as well as the CW/ SSB area (50 to 50.2
MHz). So if you're looking for a com-
pact, apartment-sized antenna for 6
meters, why not build a discpole?!

This somewhat unconventional-look-
ing antenna is only half the size of a con-
ventional 1/2-wave radiator, yet it packs
equal punch. Designed and developed for
commercial wireless applications at
higher frequencies, the discpole also
works great on 52 MHz! (It works well at
50 MHz, too, but it’s vertically polarized
and most SSB/CW ops use horizontal
polarization.—ed.)

Theory of Operation

Physics tells us that “radio waves™ are
generated by a two-step process (see
Figure 1). When RF power is fed into an
antenna, an electric field (E-field) is set
up along the element. If the antenna is a
resonant !/2-wave dipole, the high-cur-
rent portion of that E-field occurs along
the central portion of the element. The
central, or high-current, portion of the
antenna’s electric field is especially im-
portant because it induces a second form
of radiation called the H-field, or electro-
magnetic field. The H-field forms at right
angles to the E-field and represents the
actual radio wave component of the trans-
mitted signal.

The discpole is a shortened version of
a !/2-wave dipole antenna with capaci-
tive loading discs inserted in place of the
element ends. Discs were chosen over

*Rick Littlefield, KIBOT, is a regular
contributor to CQ VHF and a columnist
Jfor Communications Quarterly.

By Rick Littlefield, KIBQT*

E-Field
RF Current

H-Field Electro-
Magnetic Radiation

Resonant Dipole
Radiator

Figure 1. RF radiation is a two-step process in which the high-current portion of the anten-
na's E-Field (electric field) induces electro-magnetic radiation at right angles to form the
H-Field (electro-magnetic field).

loading coils because they preserve the
entire high-current portion of the element
(see Figure 2). Most antenna textbooks
state that a single straight tubular radia-
tor with low ohmic losses represents the
best physical structure for inducing mag-
netic radiation—and that’s exactly what
the discpole provides. Element shorten-
ing is confined to the ends, or high-volt-
age portion of the antenna, where little
radiation normally takes place.

A Price to Pay

Of course, with any compromise,
there’s a price! When you reduce anten-
na length through loading, two side-
effects occur.

First, as the radiator becomes shorter,
its bandwidth narrows. Fortunately,
when using capacitive loading, this effect
is minimized by the disc structures. These
increase the apparent diameter of the ele-
ment, making it electrically “fat.” This
restores much of the lost bandwidth.

“The discpole is a shortened
version of a 1/2-wave dipole
antennas with capacitive
loading discs inserted in place
of the element ends.”

Second, as the antenna shrinks, its cen-
tral impedance drops, no longer provid-
ing a convenient 50- to 70-ohm feedpoint
at the middle. However, this effect is
countered by moving the feedpoint away
from the center to a point where imped-
ance is naturally higher. The discpole is
ted off-center, at the junction of the ele-
ment and one disc, to provide a 50-ohm
match and to allow the antenna to be
tipped on end and fed at its base. Off-cen-
ter feed requires that a high-impedance
coaxial choke be installed between the
element and its feedline. This prevents
the feedline from detuning the element,
and it blocks RF current from flowing
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The discpole antenna is light enough to be
mounted on 36-foot telescopic mast without
guying. (Photos by the author)

down the outer surface of the coaxial feed
and radiating.

To summarize, the discpole uses capa-
citive loading to shrink antenna size by
50% without causing a significant loss in
efficiency or bandwidth. It also uses off-
center feed to provide a 50-ohm feedpoint
that is positioned conveniently for verti-
cal mounting.

Construction

I picked up most of the materials for
this antenna in the Midwest Fasteners and
plumbing sections of my local hardware
store and from RadioShack (see “Parts
List”). Aluminum tubing may be more
difficult to find, but the scrap bin at local
machine shops may prove a good source.
RG-316 is available through several cat-
alog houses. The Macklanburg-Duncan
perforated-aluminum sheet stock is com-
monly sold as a grill-facing for radiators
and vents.

“The discpole uses capacitive
loading to shrink antenna
size by 50% without causing
a significant loss in efficiency
or bandwidth. It also uses
off-center feed to provide a
50-ohm feedpoint that is
positioned conveniently for
vertical mounting.”

Begin pre[)aring your materials by cut-
ting two 14-'/2-inch diameter perforated-
aluminum discs and drilling a !/4-inch
hole in the center of each. Next, cut a 4-
foot length of 3/8-inch aluminum tubing.
Saw four 3/4-inch long compression slots
at one end (90° apart), and drill a single
#6 clearance hole 2 inches from the oppo-
site end. Cut a 1-foot length and a 6-inch
length of 3/16-inch tubing and run a 1/4-
20 tap down one end of each piece. For
lightweight fender washers, cut two 1-1/2
inch discs from aluminum panel stock
and drill a Y4-inch hole in the center.
Finally, cuta 3-1/2 inch length of !/2-inch
ID (inside diameter) PVC water pipe for
the coax choke and a 3-foot length of 1-
1/4 inch ID Schedule-40 PVC pipe for the
insulated mast.

Before drilling the PVC end-cap insu-
lator, test for dielectric contamination. To
do this, place it in a microwave oven,
along with a glass of water to serve as a
load, and cook on high for one to two min-
utes. If the PVC heats up significantly,
it’s contaminated and is not suitable as an
RF insulator. Replace it. (And don’t eat
it, either.—ed.)

Preparing the Insulator

To prepare the PVC insulator, locate
and mark the exact center of the cap.
Then, draw a circle with a 9/16-inch ra-
dius from the center and mark off three
equally-spaced points around it. Now,
drill a 1/4-inch hole at the center for ele-
ment mounting and three equal-spaced
#6 clearance holes on the circle for disc
mounting. To complete preparation of the
antenna base assembly, temporarily bolt
one of the perforated discs to the PVC cap
and transfer the three mounting holes to
it, using the cap as a template. Finally.
unbolt the disc and enlarge its center hole
to 2/8 of an inch using a punch, nibbler,
Or reamer.

Ham Radio Above 50 MHz

IN BUSINESS SINCE 1976
Out of State

1-800-882-1343

310-390-8003
FAX 310-390-4393
http://www.juns.com

Handheld

2 Meter
Handheld
$159.95

2 Meter
Handheld
$229.95

JUN’S ELECTRONICS
HRS M-F 10:00 - 6:00 SAT 10:00 - 5:00
5563 SEPULVEDA BLVD.,
CULVER CITY, CA 90230
2 1/2 miles from LAX-North on I-405
ESPANOL * KOREAN
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Choke
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Disc
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Figure 2: Comparison of inductive and capacitive loading illustrates how the discpole can provide the same efficiency as a full-sized
antenna. Note the use of a high-impedance coaxial choke to prevent unwanted coupling between the feedline and antenna.

Prepare the PVC form for the coaxial
choke by through-drilling #6 clearance
holes 2-15/16 inches apart, one at each
end. Install a 1-1/2-inch nylon screw in
each hole, but do not tighten the nuts.
Now, cut a 63-1/2 inch length of RG-316
Teflon™ coax and wind 27 turns onto
the form, using the nylon screws to im-
mobilize the winding at each end (see
construction detail Figure 3). Dress out
and tin 1-inch pigtails at each end of the
RG-316. Atone end, install a small splice
transition made from a small scrap of
printed circuit board. This will allow you
to connect RG8/M feedline to the choke
without risk of shorting. If your feedline
is long, it may be easier to slip the 3-foot
PVC base section over the cable before
making this splice.

Assembling the Antenna

To begin final base-section assembly,
mount the lower aluminum disc on its
PVC insulator using #6 hardware. Install
a#6 solder lug inside the PVC cap on one
of these mounts for connecting the shield-
ed side of the choke. Next, install a 1/4-
inch solder lug on the !/4-inch x 2-inch
stainless machine screw and slip it up
through the PVC insulator. Place two 1/4-
inch nylon flat washers on top and secure
the assembly tightly in place with a 1/4-

Close-up of the lower disk and insulator/choke assembly. At this point, the antenna is ready
for feedline attachment and final assembly.

inch nut. To prepare the main element,
find the 3/16-inch x 6-inch tube and slip
its unthreaded end into the unslotted end
of the 3/8-inch x 4-foot tube. Secure the
two pieces together by drilling a pilot hole
through the pre-drilled opening in the
outer element and installing a !/4-inch x
6-32 self-tapping screw. The discpole’s
main element may now be installed on its
PVC base.

To assemble the antenna’s top section,
place a 1-l2-inch aluminum fender
washer on each side of the remaining
disc, and secure this assembljy to the
threaded end of the 1-foot x “/16-inch
tube using a 1/4-inch x 3/4-inch aluminum
machine screw (use aluminum hardware
on the top section—it weighs less than
stainless steel). Then slip the top section
into the slotted end of the main element.
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/N Alum Washers

53-1/2"

#6-32 x 1/4" Self-
tapping Screw

(2) 1/4" Nylon Flat Washer
#6-32 Hardware

PVC End Cap

#4-40 Nylon Screw \

Pc-board | ‘
Transition

1/4" x 3/4" Alum Screw ™~

Slotted End — |

Solder Lug — P

/\/;

Top Disc 14-1/2" Dia.

5/16" x 1' Tubing
| — Tapped at Top 1/4-20

=~ Small Hose Clamp
—3/8" x 4' Tubing

5/16" x 6" Tubing
Tapped at bottom 1/4-20

1/4" x 2" Screw

5 _/1/4" Nut
Bottom Disc 14-1/2" Dia.

/(3) #6 ST or SM

Coaxial Choke
27 Turns RG-316 or Equiv.

11
= 5/8" x 3-1/2" Form (1/2" ID PVC)

| | — 1-1/4" ID SCH-40 PVC

Figure 3. Assembly detail for the 6-meter discpole antenna.

Quter Ring = 2,52 dBi
Max. Gain = 2.52 dBi

9 deg.

" Elevation Plot
fzimuth Angle = 0.9 Deg.

Figure 4. Radiation pattern for the 6-

meter discpole antenna as rendered on EZ-NEC.

For now, set the total distance between
discs at 53-1/2 inches and secure the top
section in place with a small hose clamp.
To complete discpole assembly, friction-
fit the PVC insulator over the PVC mast
and secure with three #6-3/4 inch sheet-
metal screws (do not cement the cap to
the mast). Secure the RG-8/M feedline at
the base of the PVC pipe with a l/4-inch
plastic cable clamp. This should be
installed just inside the bottom end of the
PVC pipe using #6 hardware.

Testing and Installation

When mounting the discpole, provide
at least 12 to 15 inches of clearance be-
tween the bottom disc and metal support
mast to prevent element detuning. As
with any VHF antenna, mount well clear
of other feedlines, antennas, or large me-
tallic surfaces. To clamp the PVC mast
on a metal mast, use 2-3/4 inch hose
clamps rather than TV-style mast clamps;
these are less likely to crush the plastic
pipe. Finally, immobilize the coax by tap-
ing it securely to the mast.

For tuning, I mounted my discpole on
a temporary mast 15 feet above the
ground and connected a MFJ-259 anten-
na analyzer to monitor VSWR. I then
adjusted the length of the top section for
minimum VSWR at the 52.525-MHz FM
simplex calling frequency (the preset ele-
ment length of 53-172 inches should be
close). If most of your operating is on
repeater channels, you may choose to
tune the discpole slightly higher, say in
the 53-MHz repeater-input portion of the
band. By the same token, if you operate
only SSB, you may tune it for 50.125
MHz without modifying disc size.

Once the discpole was tuned, I trans-
ferred it to a higher permanent mast with
little change in VSWR. Height above
ground counts—especially at VHFE. One
of the primary advantages of a small,
lightweight antenna is that you can install
it higher without resorting to heavy-duty
masts and guy wires. You may even
choose to hang it from a high tree limb
with nylon line, if this offers the loftiest
or least conspicuous support available.
Mine sits atop an un-guyed 36-foot
RadioShack telescopic mast, and I can
bring it down quickly when necessary to
avoid lightning strikes or entanglement in
rooftop antenna work.

Discpole Performance

My prototype 6-meter discpole ex-
hibits a 2:1 VSWR bandwidth of about

Ham Radio Above 50 MHz
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“Height above ground counts—
especially at VHF. One of the
primary advantages of a small,
lightweight antenna is that you
can install it higher without
resorting to heavy-duty masts
and guy wires.”

7.7%, covering from 50.8 to 55 MHz
(1.5:1 bandwidth is 51.7 to 53.6 MHz).
This covers the FM simplex and repeater
segment of the band. Despite its small
size, there’s plenty of evidence that the
discpole can match the on-air perfor-
mance of any full-sized 1/2-wave anten-
na. A 2-meter version of this antenna was
compared to several popular 1/2-wave
designs using accurate field-strength
measurements, and it was found to per-
form equally well in all cases.? Also, EZ-
NEC simulations confirm that on-the-
horizon performance equals that of a
full-sized dipole (see Figure 4). Finally,
my 6-meter discpole appears to perform
just as well as the larger and heavier 6-
meter groundplane it replaced.

Save Your Copies Of
CQ VHF Magazine

Order Your Binders & Cases!  \

J.M.S. 2 Meter 1/2Wave
Table Top HT Antenna

« Excellent Gain

* 10" Telescoping Mast — extends To 40" -
Detaches From Base

* BNC Connector In Base — Requires 6ft. RG-58
From Base To HT

* 6'"x6"x1/8" Aluminum Mini Ground Plane In Base

* Handles 25 watts

40
o~
3.0 4 —=
SWR "-.. ‘f.-'
ey
Jus = o
T2 0 ;

144, 146, 148, MHz
Keep RF from being in close proximity of
operators head as with other HT antennas.
Very portable. Use in shack, on trips, field
‘\day, or as emergency base.
| 1yr. warranty.

| 60 day no guestions money back guarantee,
& $39.95 + $5.00 s&h.
~ > Replacement mast — $10.00 plus $5.00 s&h
J.M.S. \ J. Martin Systems
25 Hilltop Ave. . dept. V; Voicemail 203-461-8768
UsA o O 98 Fax 203-461-8768

Qty
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Parts List

Part

PVC end cap for SCH-40 1-1/4" ID pipe
3-12" x /4" ID PVC pipe

3'x 1-1/4" SCH-40 PVC pipe

4'x 3/8" OD thin-wall aluminum tube

1' x 3/16" OD thin-wall aluminum tube

6" x 3/16" OD thin-wall aluminum tube

02" x 14-112" diameter perforated-aluminum disc

I716" x 1-1/2" aluminum disc with 1/4" center hole (fender washer)

2" x 1/4"-20 stainless steel machine screw
314" x 1/4"-20 Aluminum machine screw

174720 stainless nut

#6 stainless lock washer
#6 stainless flat washer
#6 stainless nut

WO B R

14" solder lug
#6 solder lug
1/4" nylon flat washer

6-32 nylon nut

1/4" plastic cable clamp
2-3/4" stainless hose clamp
12" stainless hose clamp

Pt BB D e

=

1" x 6-32 stainless machine screw

174" x 6-32 stainless self-tapping (or equiv. sheet-metal screw)
3/4" x #6 stainless sheet-metal screw

1-12" x 6-32 nylon machine screw

63-172" length of RG-316 Teflon 0.1" dia. 50-Ohm coaxial cable

1 mise. length RG8/M coax with connector on one end

1 pc board cable transition (see text).

Good Things in
Small Packages

It’s easy to think that “bigger is always
better” when it comes to antennas. How-
ever, many longer antennas, such as the
J-pole, waste inordinate element length
on a matching stub and charge-storing
portions that radiate little energy. Even
resonant-counterpoise !/4-wave and 5/8-
wave groundplane-style antennas may
lose significant on-the-horizon power
due to pattern tilting. On the other hand,
a well-designed compact antenna that ra-
diates efficiently at the horizon can work
amazingly well! Even a half-size induc-
tively-loaded dipole can perform to with-
in 1 dB of a full-size antenna when it’s
properly constructed using high-Q in-
ductors, although with less bandwidth
than a discpole.”

In the case of the discpole, the radiat-
ing portion of the antenna is carefully
optimized to convert as much RF energy

“Despite its small size, there’s
plenty of evidence that the
discpole can match the on-air
performance of any full-sized
1/2-wave antenna.”

as possible into magnetic radiation rather
than heat. This means you can put up the
discpole at your apartment or condo and
not worry if a larger antenna might work
better. The odds are very good it won’t!

Notes and References

1. Provisional U.S. Patent protection for the
discpole antenna has been applied for.

2. Rick Littlefield, “The 2-Meter Discpole
Antenna,” Communications Quarterly,
Summer 1996, pp 77-81.

3. Charles I. Michaels, “How Short Can
You Make a Loaded Antenna?”,
Communications Quarterly, Summer
1992, pp 73-80.
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t Calendar

The following hamfests are scheduled for March 1997:

March 1, Ocoee Amateur Radio Society Hamfest, George R.
Stuart School, Cleveland, TN. Talk-in: 147.18. For informa-tion,
contact Alan Pinney, AE4FC, at (423) 478-1141. (exams)

March 1, “Springfest *97”” Hamfest, Holy Spirit High School,
Absecon, NJ. For information, contact SPARC, P.O. Box 142,
Absecon, NJ; Phone/Fax: (609) 653-1987.

March 1, Annual North Jersey Hamfest, Pal Building,
Parsippany. NJ. Talk-in: 146.985/146.385. For information, con-
tact Bernie, WB2YOK, Phone/Fax: (201) 584-5399 (24 hours); on
line <75503.3221 @ COMPUSERVE.COM>.

March 1, N.E.GA. “Bubba” Net Hamfest, Madison County
Fairgrounds, Comer, GA. Talk-in: 147.300+. Forinformation, con-
tact James Daniel, AE4HS, 152 Windfall Dr., Winterville, GA
30683: Phone (706) 742-2777. (exams)

March 2, Annual Hamfest and Flea Market, Bristol East-ern
High School, Bristol, CT. Talk-in: 146.880 FM and 224.800 FM.
For information, send SASE to Pete Brunelli, 358 Andrews St.,
Southington, CT 06489; Phone: (800) 620-0176. (exams)

March 8, HamCom ’97, Tringali Community Center, East
Englewood, FL. Talk-in: 146.700. For information, contact John
Fogle, WDT7H, at (941) 697-7946, or Ken Anderson, W4JQT, at
(941) 475-3172. (exams)

March 8, Hazard Swapfest, Hazard High School Cafeteria,
Hazard, KY. Talk-in: 146.07/.67. For information, contact John
Farler, K4AVX, at (606) 436-5354 or Sid Adams, WI4M, at (606)
439-3589. (exams)

March 15, Kerbela Hamfest, Kerbela Shrine Temple,
Knoxville, TN. Talk-in: 144.83/145.43 or 146.52 simplex. For
information, contact Paul Baird, K3PB, 1500 Coulter Shoals
Circle, Lenoir City, TN 37772, or call (423) 986-9562.

March 15, Spring Swapfest, Am. Legion Post, Linda CA. Talk-
in: 146.085. +600, WD6AXM/R. For information, contact Ron,
W6KIJ, at (916) 674-8533, or Clara, KC6IPP, at (916) 742-2674.

March 15, 44th Annual Hamfest, Jim Miller Park (frmly. Cobb
County Central Park), Marietta, GA. Talk-in: 146.28/88. Forinfor-
mation, contact Margaret, KB4QKW, at (770) 977-4405. (exams)

March 15-16, St. Patrick’s Day Hamfest, Midland County
Exhibit Building, Midland, TX. For information, contact Midland
ARC, P.O. Box 4401, Midland. TX 79704 or call Larry Nix,
N5TQU, by e-mail: <oilman@Ix.net>. (exams)

March 15-16, 1997 ARRL Oklahoma State Convention,
Maxwell Convention Center, Exhibit Hall B, Tulsa, OK. Talk-in:
145.24(-) and 443.750. For information, call (918) 622-2277
Voice/Fax (24 hrs); e-mail: <megriffin@ionet.net>, Web page:
<www.greencountry.com/hamfest>. (exams)

March 16, Annual Hamfest, Jefferson County Fairgrounds,
Jefferson, WI. For information, contact TCARC, WIMQB, 711
East St., Fort Atkinson, WI 53538; (414) 563-6502 (eves. please)

March 16, 37th Annual Hamfest, Sterling High School Field
House, Sterling, IL. Talk-in: 146.25/146.85 W9MEP. For infor-
mation, call Lloyd Sherman, KBOAPW, at (815) 336-2434 or e-
mail: <lsherman@essexl.com>. (exams)

March 16, 42nd Annual Hamfest/Computer Fair, Lucas
County Recreation Center, Maumee, OH. For information, send
SASE to Paul Hanslik, N8XDB, TMRA, P.O. Box 273, Toledo,
OH 43697-0273 or call (419) 243-3836.

March 22, Annual Hamfest, Pritchard Community Center,

Ham Radio Above 50 MHz

Elizabethtown KY. Talk-in: 146.980. For information, call Harold
Bennet at (502) 351-9599; e-mail <ked4zev@juno.com>; or Bill
Grieb, e-mail: <w4bej@ecc-uky.mci.net>or write to LTARC, P.O.
Box 342, Vine Grove, KY 40175. (exams)

March 22, 21st Free Hamfest, Martin County Fairgrounds,
Martin County, FL. For information, call Dave Millard, President,
MCARA, at (561) 288-7100. (exams)

March 22, Hamfest, West Orange High School, West Orange,
NJ. Talk-in: 147.415 in/146.415 out and 146.520 simplex. For
information, contact Jim Howe, N2TDI, at (201) 402-6066.

March 22, Hambash *97, Ararat Temple, Kansas City, MO. For
information, contact Steve, WI@I, at (816) 941-0620; Fax: (816)
941-3392; e-mail: <sdowdy @qni.com>. (exams)

March 22, Sebring’s 4th Annual Hamfest/Computer Show,
National Guard Armory, Avon Park, FL. Talk-in: 145.330. For
information, contact Clyde Scruggs, K4CS, at (941) 453-7181 or
Roy Loweke, KE4JCT, at (941) 382-4607.

March 23, WECAFEST 97, Yonkers Raceway, Yonkers, NY.
Talk-in: 147.060 MHz (+600). PL 114.8. For information, contact
Thomas Raffaelli, WB2NHC, at (914) 741-6606. (forums, exams)

March 23, 19th Annual Hamfest. Madison High School,
Madison, OH. For information, contact LCARA., Len Sechrist,
WS8O, PR Chairman, 8550 Nowlen St., Mentor, OH 44060 or call
(216) 255-0112. (exams)

March 23, LAMARSFEST 97, Lake County Fairgrounds,
Grayslake, IL. Talk-in: 147.945/.345 NSRC repeater; 146.52 sim-
plex. Forinformation, contact Frank Avellone, W9GLO, 650 Green
Bay Rd., Lake Bluff, IL 60044 or call (847) 234-4124 until 10:00
p.m. (exams)

March 23, Hamcomp ’97, Tall Cedars of Lebanon picnic grove,
Trenton, NJ. Talk-in: 146.670(-). For information, contact P.O.
Box 7024, West Trenton, NJ 08628; (609) 882-2240.

March 29, IRS Hudson NH Flea Market, Hudson Lions Club,
Hudson, NH. Talk-in: 146.25/85, 222.86/224.46, 444.625/449.625.
For information, contact John, KA1FYB, 1 Paget Dr., Hudson, NH
03051; Phone: (603) 881-5796; Fax: (603) 598-0181; e-mail:
<brunelle@tiac.net>.

March 29, Annual Hamfest, National Guard Armory,
Tullahoma, TN. Talk-in: 146.70(-). For information, contact Ian
Haynes, AB4SW (615) 649-5187, fax: (615) 649-2941 or e-mail:
<ithaynes @edge.net>.

March 29, Michigan City Hamfest/Computer Flea Market,
Michigan City High School, Michigan City, IN. For information,
contact Ron Stahoviak, N9TPC, 5802 N 400 W, La Porte, IN 46350,
or call (219) 325-9089.

Operating Notes
For March and April 1997:

March
7 Moon Perigee (closest to Earth)

April

4 Moon Perigee

14 ARRL Spring Sprint (144 MHz)
22 ARRL Spring Sprint (222 MHz)
22 Lyrids Meteor Shower peak

30 ARRL Spring Sprint (432 MHz)

Compiled by the CQ YHF Staff
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“Freq Out” with Free
Frequency Charts

They’re colorful, informative, and—>best of all—FREE for

CQ VYHF readers!

o you think you know your band
SHnﬁts and national band plans? If

you were asked to tune in the 80-
meter Novice CW portion of the band,
could you identify the upper and lower
band limits? Are they...

A.3700-3750 kHz

B. 7100-7150 kHz

C. 3675-3725 kHz

Answer A is incorrect—this is what it
was several years ago. Answer B is incor-
rect because this is the 40-meter Novice
band. C is the correct answer.

Now, do you know where not to trans-
mit FM on the 2-meter band? 144.000 to
144.100 MHz is reserved exclusively for
CW by the FCC. But you should also
avoid using FM on 144.100 to 144.300,
where weak-signal operators use CW and
single sideband (SSB) to bounce signals
off of everything from passing meteors to
ducts created by stratification of the at-
mosphere. And 145.800 to 146.000 is the
popular satellite sub-band where only
CW and SSB are used—no FM! You
won'’t find these restrictions in the FCC
rules, because they’re set aside voluntar-
ily by nationally-recognized band plans.

Next, if I asked you where on 6 meters
you would do little transmitting, but lots
of listening for international DX stations,
the band plan could tell you that 50.100
to 50.125 is the 6-meter “DX window.”
When the band opens up later this spring,
you should try to operate single sideband
for domestic contacts only on 50.125 and
higher. This way, the long-time world-
wide DXers will have plenty of room to
seek out those signals coming in from
another continent. Of course, there’s no

*Gordon Wesi, WB6NOA, is Senior
Contributing Editor of CQ VHF.

By Gordon West, WBGNOA™

reason a newcomer to 6 meters shouldn’t
chase DX, too, but be sure to do some lis-
tening first to learn proper procedures—
and be sure to learn the band plan.

Free Band Charts

Do experienced hams commit every
band plan to memory? Perhaps a few do,
but most have band charts to help them
keep track of where to operate which
modes. And it’s easy to get one of these
charts for free!

Equipment manufacturers such as
ICOM America, Alinco, Yaesu, and
Kenwood produce free color frequency
charts that are usually given away at ham-
fests but can also be ordered free of
charge in reasonable quantities for your
club by following the instructions at the
end of this article.

These frequency charts are based on
FCC rules and regulations for areas it reg-
ulates in ITU Region 2 (this side of the
world). Most of the charts also reflect
widely-accepted national band plans to
prevent chaos on our HF, VHF, and UHF
ham bands.

The Grand-daddy of

Them All

The black and white, single-page
ARRL band plan chart deserves special
mention. It's widely circulated in virtu-
ally all ARRL publications, is always
keptup to date, and has become the “mod-
el” after which most other band plan
charts have been patterned.

The ARRL chart doesn’t show nota-
tions for specific U.S. band plan uses, but
The ARRL Operating Manual has over 32

“Do experienced hams commit
every band plan to memory?
Perhaps a few do, but most have
band charts to help them....”

very detailed pages that take you from the
lowest ham band at 160 meters all the way
through 250,000 MHz. Although differ-
ent parts of the country may opt for slight
variations on these national band plans,
the details are extraordinary, and every
ham should invest $22 in a copy of The
ARRL Operating Manual.

The ICOM Chart

The slick paper ICOM band plan charts
have been in use for over 10 years, and
they’re free for the asking when you fol-
low the instructions in this article. The
chart was originally two 8-1/2 x 11-inch
coated-stock color sheets, but now, by
popular demand, the free ICOM band
chart is 11 x 17 inches, big enough to
frame and hang on your wall for an easy
glance. But you’d better find a double-
sided frame because, while one side of
the ICOM chart is devoted to HF fre-
quencies, the other side includes the com-
mon prefixes of DXCC countries, an
AMSAT guide to amateur satellite fre-
quencies, and a VHF/UHF band plan
chart covering 6 meters (50-54 MHz)
through 23 centimeters (1240-1300 MHz).

The HF (10 to 160 meters) portion of
ICOM’s frequency chart shows the fre-
quencies available for each specific class
of license. This is much like the ARRL
chart, but in color. The color areas corre-
spond with the grade of license and type
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160 METERS

EAG
1800 1800 2000 kHz
Amateur stationa operating ot 1900-2000 kHz must
not causa hamnful intarfarance te the rodiclecation
sorvice and are afforded no protection from
radiolocation operctions.

21,000

80 METERS

5167.5 kiz (SSB only): Alaska emergancy use only.

40 METERS
7100 7150 501
7025 7225 :

7000 7150 7300 KMz il
k: Phone cperation Is ollowed on 7075-7100 kHz

In Puerto Rico, US Virgin Islands cnd creos of

the Caribbean south of 20 degrees north lotitude; 144.0
and In Hawall and grees neor ITU Region 3,

including Alaska.

30 METERS

e 2220
e eTe L d E,a,f.‘

10,100 10,150 kHz
Maximum power on 30.metars iz 200 watts FEP

output. Amoteurs must aveid intarference to
the fixed service outside the US.

420.0

20 METERS
14150 14,225

302.0

17 METERS

1240

18,068 18,110 18,188 kHz

15 METERS
21,100 21,200

24,830 24980 kHz

28100 28,500

28,000 28,300

MNovices and Technlcians are imited to
200 watts PEP cutput on 10 meters.

Novices are limited to 25 watts PEP cutput
from 222 to 225 MHz

70 CENTIMETERS **

23 CENTIMETERS **

Novices are limited to 5 watts PEP sutput
from 1270 to 1295 MHz

usS
AMATEUR
BANDS

21,200 21,450 kHz February 1, 1994

US AMATEUR POWER LIMITS

At af Umes, tronsmitier power
EAG sheuld be kept down to thot

necessary to corry out the desired
Power Is rated In
wotts PEP outpul. Unlass otherwiss
atoted, the moximum power cutput
s 1500 W. Power for ofl license
ciosses I limited to 200 W in the
10,100=10,150 kHz bond ond In
all Novics subbonds balow 28,100 kHz.
N.T 1 Movioes and Technlciana are restricted

d to 200 W In the 28,100—28,500 kHz

10 METERS

EAG subbands. In addition, Noviges ors
rastricted to 25 W i the 222-225
29700 kMz  MHzbond ond 5 W in the 1270-

1295 MHz oubbond.

Operotors with Techalelon dlasa licanses

and above may opercte on ofl bandy

abava 30 MHz. For more detofled
formation sea The FCC Ruls Book.

6 METERS

KEY
R - oW, RTTY end data

= CW, RTTY, data, MCW,
toat, phons and kmoge

I = cv. phone and image
[ = c end 558

ey = CW, RTTY, dota, phons,
T - o s gt

[ J=cwenly

2 METERS

1.25 METERS i,

225.0 MHz

T Only Teehnlcion—clasa licensees
who have possed o 5= WPM code
test may use thess frequencles.

%% Geographiccl and power
resirictions apply to these bangs.
Sea The FCC Rule Book for more

Information obout your area.

Above 23 Centimeters:

Al licensaes except Novices are
authorized all modes on the
following fraquencies:
2300-2310 MHz
23902450 MHz
3300-3500 MHz
5650-5925 MHz
10.0-10.5 GHz
24.,0-24.25 GHz
47.0-47.2 GHz
75.5-81.0 GHz
119.98—120.02 GHz
142-149 GHz
241-250 Gz

All above 300 GHz
For band plans cnd sharing
arrangements, see The ARRL

Operating Manual or The
FCC Ruls Boak.

1270 1295

1300 MHz

The ARRL frequency chart, while simple and black and white, is the model on which all the
others are based. Reprinted with permission from The ARRL Handbook. (All other charts
courtesy of their respective publishers/manufacturers.)

of permissible emission, and white areas
indicate no privileges.

The VHE/UHF portion of the ICOM
chart illustrates band plan agreements
and where certain types of VHF/UHF op-
eration take place. The chart shows all
privileges for all classes of licenses plus
aspecific call-out of Novice privileges on
the 222-MHz and the 1270-MHz bands.

Yaesu’s Chart
The Yaesu band plan chart is sized 8-
12 x 11 inches and shows HF privileges

by class of license on the left and
VHF/UHF bands with Novice notations

on the right. A color key illustrates per-
missible modes on the different bands.

Yaesu’s chart details specifics about
operation outside of Region 2 (North and
South America). It has an excellent para-
graph about U.S. amateur power limits
and specific power limits for those oper-
ating on Novice subbands and those Nov-
ices operating on the 1.25-meter and 23-
centimeter bands.

The flip side of the Yaesu chart shows
time zones of the world. It looks pretty
good, but I think VHF and UHFers would
rather have seen the back side be a grid
square map. And HF operators probably
would prefer to see the world map show

Ham Radio Above 50 MHz

Transverters & Down Converters,
Linear power amplifiers, Low Noise
Preamps, Loop Yagi 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

Please call, write or see
our web page
www.downeastmicrowave.com
for Catalog, detailed Product
descriptions and interfacing deiails.

Down East Microwave: Inc.

954 Rt. 519

Frenchtown, NJ 08825
Tel. (908) 996-3584
Fax. (908) 996-3702

CIRCLE 638 ON READER SERVICE CARD

Get The_ Picture!

VHF Wx Satellite Decoding

Call or write for our free catalog

CIRCLE 76 ON READER SERVICE CARD
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I NOVICE VOICE AND DATA
[ AMATEUR TELEVISION FAST SCAN

1240 46

B SATELLITE (NO FM)
I DIGITAL

52 58 60 70 76

1240

BAND

[E CW AND WEAK SIGNAL (NO FM) I FMSIMPLEX

[ FM REPEATER
0 ssB R.C. = Radio Control

82 88 9495 97 1300 MH:z

NOVICE VOICE

916 918 919

440

BAND

222

BAND

222

222.34

BAND Eh:ﬂ-—_

*420-430 MHz not available along Canadian Corridor
420

426 432 32125 33 35 438

223.38

442 445 447 450 MH:

| ]
DX WINDOW DX WINDOW - i
51 .1 5205 53 54 MHz
Tec]

50 1
METERS [

- VHF/UHF Bands

'm

t NO CODE TECHNICIANS NOW HAVE ALL PRIVILEGES ON THESE BINI)S.’

[E] NOVICE,/TECHNICIAN PLUS, CW ONLY
[ ADVANCED VOICE, CW, SSTV, FAX

B NOVICE/TECHNICIAN PLUS, VOICE
[ EXTRAVOICE, CW, SSTV, FAX

[ GENERAL VOICE, CW, SSTV, FAX
[ CW sk [ NOPRIVILEGES

ICOM has been making band charts available to hams for over a decade. The latest version is 11 x 17 inches.

country prefixes, rather than more com-
mon time zones.

Nonetheless, the Yaesu color chart is
well done and full of great information.

Alinco: A Novel Approach

Alinco Electronics broke out of the
horizontal color line idea for illustrating
upper and lower band privileges, and
went with frequency displays showing
upper and lower limits as if you were
looking at them on an Alinco DX-70 or
DR-610LCD color readout. This is inno-
vative, attractive, and slick! On one side
of the extra-long chart, Alinco illustrates
Technician and Novice privileges, plus
VHF/UHF band limits all the way up to
1295 MHz. The flip side illustrates Gen-
eral, Advanced, and Amateur Extra class
high-frequency privileges.

Although you’d need to study the

Alinco chart a little more carefully than
others if someone asked if an Advanced
class operatorcould QSY to21.300 MHz,
you can easily see that Advanced privi-
leges start at 21.300 MHz and go all the
way to 21.450 MHz.

The New Kid on the Block

Kenwood has just come out with its
own version of the band plans in blazing
color and is going with brighter day-glo
colors than Yaesu or [COM. And instead
of long square boxes, Kenwood is adopt-
ing “tubes” that give its HF, VHF, and
UHEF charts a three-dimensional look.

One side of the Kenwood chart shows
the VHF and UHF band plans, going from
6 meters all the way up 10,000 to MHz.
Since microwave operating habits tend to
vary by region, the Kenwood chart is a
collection of the most often used band

plans with a notation that the band plan
might be slightly differentin certain areas
of the country. The other side of the chart
shows the HF bands, along with notations
of some special band plans, such as slow-
scan television, beacons, and packet.

Free for the Asking

The color band plan charts probably
cost the equipment manufacturers about
25 cents per chart in major quantity print
runs. While each manufacturer has its
name and logo on the chart, 95 percent of
the chart is vital non-commercial infor-
mation that every amateur should have at
his or her radio operating position. Let’s
face it, even though amateur examination
test questions ask upper and lower fre-
quency limits, there aren’t too many
hams out there who can precisely list all
frequencies and all privileges between
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Yaesu's color chart shows both HF and VHF/UHF frequencies on one side and has a world tim

160 meters and 10,000 MHz! But, with

these charts, all of this frequency infor-

mi uding the suggested band
§ at your fingertips.

Again, the charts are usually given out
free at ham shows, one per customer.
Occasionally, at the end of the show, you
might get five or 10, but the charts are
generally too expensive to give away in
bulk quantities without a little justifica-
tion on your part.

Good News!

However, each equipment manufac-
turer has agreed to make these charts
available to CQ VHF readers who send
in a large self-addressed stamped enve-
lope capable of holding the chart with a
minimum of bends. A couple of first-

s stamps on your large envelope will

Ham Radio Above 50 MHz

US AMATEUR BANDS
ASSIGNED FREQUENCIES

U.5. AMATEUR POWER LIMITS

ABOVE 23 CENTIMETERS:

YAESU

Performance without compromise.

= DIP switch programmable
+ CTCSS encoder
+ All 32 EIA tones from

ay be ordered with
custom tones
SS-32PA Encoder
Ix13 x4
$5-32PA DIP Switch Programmable CTCSS Encoder

=51 CTCSS Tones
=106 DCS Codes

$28.95

« Supports 157 Repeater Subscribers

* On-Line Camputer Help
* Repeater CW ID

= Air Time Loading & Analysis Graphs

’ = Signalling Formats: CTGSS

TP-3200 Shared Repeater Tone Panal DCS & DTME
TP-3200D Table Top Version
TP-3200RM-A Single Rack Mount version

*TP-3200RM-B Triple Rack Mount version
*Holds up to three TP-3200s

$269.95 each
$279.95 each
$279.95 each

Call or writeto  |¢
receive our full [ﬁ‘

Product Catalog m

SA

ne map on the back.

* Fully enclosed GTCSS

encoder
= All 32 EIA tones from

67.0 - 203.5hz included
* Perfect for mobile /

hase applications

TE-32
525" x3.3 x1."
TE-32 Multi-Tone CTCSS Encoder $49.95

+ Eight programmable,
selectable me S

* Fully field programmable
via included keypad

* Meets all FCC
identification requirements

NEW
LOWER

PRICE
ID-8 Automatic Morse Code Identifier
1,85 x 112 x 35 §69.9%
1D-8 Automatic Morse Station Identifier $8%

JCGM@U.‘};‘{CATIG!{S SPECIéIUS TS, INC.

] ] | Entire U.S.A. (800) 854-0547 +

FAX (800) 850-0547

CIACLE 64 ON READER SERVICE CARD
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VHF and UHF BANDS

AMATEUR EXTRA, ADVANCED,
GENERAL and TECHNICIAN CLASSES

Al classes (except Novice) have privileges in

1300 MHz and on all frequencies above 300 GHz. Due o recent ongoing
legistative changes, it is advised that you check with the ARRL or other
reliable sources before commencing operation on those frequencies.

bands above

and 5 watls on the 1270 - 1295 MHz subband.

Novice class is limited 1o 25 walts on the 222 — 225 MHz band

Per FCC rules, transmitted power should be no more than is necessary to maintain the desired communication.
Maximum power oulput is 1,500 watts, unless stated othenwise. PahwsrafadhwaﬁsPEPm Fm&mmmm

mmmm o Suite 130 rorram,qsnson
616 * Fax: (310) 618-8758 * Internet:

p: //www.alinco.com

If the bar graphs on the other guys’ charts don’t do much for you, Alinco’s band chart uses frequency displays on its radios to show upper

certainly be enough to cover the cost of
mailing you a couple of free charts. But
do send postage—remember, theyre giv-
ing you the charts.

If you're ordering charts for your entire
club, you’ll need to develop a letter that
somehow shows regular meeting atten-
dance for the number of charts you're
requesting. Be sure to send your request
on club letterhead, and include about

and lower band limits.

$3.00 in postage if you’re going to be ask-
ing for many charts that might collective-
ly weigh up to a couple of pounds. Also,
be sure to include a hefty envelope so the
charts don’t get damaged in shipment.
Finally, don’t call the manufacturers—
the free charts are available only by mail,
with self-addressed stamped envelopes,
and quantities of the charts will only go
out with proper enclosures. Simply

scratching a note that says, “Send me 100
charts,” won’t get the job done. Re-
questing the charts without any postage
won’'t get results, either. But with the
right letter, and plenty of postage on the
right kind of return envelope, if you've
got alicensing class coming up for which
30 people are already registered, you
might receive up to three dozen color
band plan charts for those prospective
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“The VHF/UHF portion of the
ICOM chart illustrates band
plan agreements and where
certain types of VHF/UHF
operation take place.”

hams. (Speaking of licensing classes, free
sample copies of CQ VHF are also avail-
able for prospective hams. Same deal—
send us a letter on club letterhead telling
us when your class begins and ends and
how many people are signed up, andwe’ll
send you out a package of sample
issues.—ed.)

So go ahead and take advantage of one
of the best deals around in ham radio and
get something that’s attractive, neces-
sary...and FREE! 2]

Kenwood is the most recent manufacturer to offer band charts. It opted for day-glo colors
and 3D-looking “tubes.”

Where to Write

Alinco Electronics, Attn: Taka and Crew, 438 Amapola Avenue, Suite 130, Tor-
rance, CA 90501

American Radio Relay League, Attn: Rosalie White, Education Division, 225
Main Street, Newington, CT 06111

ICOM America, Attn: Pat and Chris, 2380 116th Avenue, N.E., Bellevue, WA
98009

Kenwood Corporation, Attn: Paul and Maria. 2201 E. Dominguez Street, Long
Beach, CA 90810

Yaesu USA, Attn: Chip and Sekiu, 17210 Edwards Road, Cerritos, CA 90703

Don't forget that large, double-stamped, self-addressed envelope, and why not
include a big thanks to the ARRL and the ham radio manufacturers for making
these free charts available to CQ VHF readers!

Ham Radio Above 50 MHz

Check, Money Order MC, \."ISI\1

Discover and AMEX accepted
CQ Communications -
76 N. Broadway,Hicksville, NY 11801

For Faster Service

Phone: 1-516-681-2922

Issue

— = THE BEST BATTERIES
Mr Hicd IN AMERICA!

WINTER 97 SPECIALS]

For ALINCO DJ-580 / 582 / 180 radios:

EBP-22nh pk.  12.0v 1000mAh (5w) $36.95
EDH-11 6-cell AA case $14.95

NEW for ICOM IC-Z1A / T22A / W31A radios!:
BP-173 pack 9.6y 600mAh (5w) $51.95
BC-79A Rapid / Trickle Charger  $62.95

For ICOM |C-02AT & REALISTIC HTX-202 :
BP-8 pack 8.4v 1400mAh $32.95
BP-202s pack 7.2v_1400mAh $29.95
For ICOM IC-2SAT / W2A / 35AT / 4SAT radios:
BP-83 pack 7.2v_ 600mAh $23.95

For KENWOOD TH-22 / 42 / 79 radlios:
PB-34 pack 9.6v__ 600mAh (5w) $34.95

ForYAESUFT-23, 33, 73, 411, 470 radios:

ENB-11 pack 12.0v 600mAh (5w) $24.95
For YAESUFT-11R / 41R/ 51R radios:
FNB-38 pack 9.6v_ 700mAh (5w) $44.95
For MOTOROLA Flip Phone models (Lt. Gray):
CPMO-950x 6.0v_1100mAh $23.95
SANYO rechargeable NiCd cells (with or w/o ragg)

N600 (AA) 1.2v  600mAh $1.
KR4400 (D) 1.2v_4400mAh $6.95
Mr. NiCd also supplies batteries for your
LAPTOP/NOTEBOOK COMPUTERS

CELLULAR PHONE. AMCORDERS

Mail,phone & fax orders welcome! Pay with

MC / VISA / DISCOVER / AMERICAN EXPRESS!

CALL OR WRITE FOR OUR FREE CATALOG!

Mr. NiCd - E.H. Yost & Company
2211-D Parview Rd., Middleton, W| 53562
Phone(608)831-3443 / Fax(608)831-1082

CIRCLE 79 ON READER SERVICE CARD
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For the Newcomer to YHF

Understanding Antennas and

Feedlines

Black magic. Deep cosmic mysteries. The true meaning of life. Pft.
Trifles. Bush league. If you really want to devote yourself to things
that are truly beyond comprehension, then try to make sense of

antennas and feedlines.

stands the mysterious beasts that we

call antennas and feedlines, yet there
are some simple ideas and concepts that
can make your life as a ham radio opera-
tor a lot saner. You do want your life to
be sane, don’t you?

If you look through most ham maga-
zines, you can probably find a monthly
column devoted primarily to antennas
and feedlines. If you follow the corre-
spondence section, you'll probably find
periodic battles of opinion on this subject.
And if you listen to the airwaves, anten-
nas and getting the most signal to them
are the perennial number one on the top
10 list of ham topics. So, there is no short-
age of opinions.

I don’t believe that anyone fully under-

Starting at the

Transmitter

This month, let’s start with feedlines;
we’ll follow with connectors and anten-
nas. For VHF/UHF, hams are almost al-
ways going to be using some form of
coaxial cable for the feedline. Waveguide
is certainly an option for the higher fre-
quencies, but it’s difficult to work with
mechanically, not to mention expensive.
Twinlead and ladderline are usable for
VHEF signals, but they can be a real pain
to route into and around the shack. For
the most part, coax is it. There is, how-
ever, a wide variety of coaxial cables that
can be used for different situations. Using
the wrong cable or connector can be dis-
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Outer surface of
braided shield

Inner surface of
braided shield

QOuter surface of
center conductor

Figure 1. RF energy flows only on the sur-

face of a conductor. In a piece of coaxial

cable, you want RF to flow on the outer sur-

face of the center conductor and the inner

surface of the shield, but not on the outer sur-
face of the shield.

astrous. Let's avoid unnecessary disas-
ters if we can.

Coax—The Inside Story

First, let’s look at what goes on inside
a piece of coax. The first thing to keep in
mind is that RF travels on the surface of
a conductor. A section of coax, then, has
three surfaces to be reckoned with: the
outside surface of the center conductor,
the inside surface of the shield, and the
outside surface of the shield (see Figure
1). It’s as if the inner and outer surfaces
of the shield were made of different met-
als and separated from each other. If the
RF is on the inside of a piece of tubing
(and there are no holes in the tubing), it

never goes through the thickness of the
wall of the tubing. Remember this—it’s
important for understanding why some
antennas perform poorly in certain situa-
tions (we'll look at that next time).

The radio signal that we want to go
from the transmitter to the antenna, then,
flows on the outer surface of the center
conductor and the inner surface of the
shield. The outer surface of the shield
should have nothing to do with the flow
of the signal. The outer surface of the
shield is, in fact, the part of the shield that
matters for the shielding function. It
keeps the signal inside where it belongs,
and it keeps other forms of RF from get-
ting inside and messing up the flow of the
signal. That’s why it’s so important for
coax to have a 100% shield. In other
words, the center insulator should not be
visible through the shield at all.

For the most part, however, this is only
an issue when you're dealing with coax
that has a shield made up of fine braided
wires. Before you buy coax, peel off an

“RF travels on the surface of a
conductor. A section of coax,
then, has three surfaces to be
reckoned with: the outside
surface of the center conductor,
the inside surface of the shield,
and the outside surface of the
shield.”

By Peter O'Dell, WB2D

Ham Radio Above 50 MHz



inch or so of the outer covering and look
at the braid (Figure 2). If you can see the
inner insulator through the braid. it’s
probably just as well to pass on this coax.
You’ll find some types of coax that have
two or more layers of braid (often called
double-shielded coax). This type is usu-
ally a much better performer than the sin-
gle-shield variety, all other parameters
being equal.

Some coax uses a foil-type shield and
is often used for cable TV and similar
video applications. Frequently, there’s a
copper or aluminum wire on the outside
of the inner insulator and a layer of alu-
minum foil over the wire. This kind of
coax can be useful in some low-power
applications, but I personally don’t care
forit. Also, this coax requires special con-
nectors, and using commonly-available
connectors is almost always less expen-
sive and less hassle.

Hard Facts on Hardline

Another type of cable, usually referred
to as hardline, is the rigid or semi-rigid
variety with a solid shield. The better va-
rieties of hardline consist of a copper cen-
ter conductor (solid or hollow. depend-
ing on the diameter of the cable), a
foam-type dielectric material for the
insulator, and an outer conductor made of
copper tubing, all covered with a weath-
er resistant plastic casing. The outer con-
ductor often has a rippled surface to add
flexibility to the line. For some larger-
diameter hardlines, the foam dielectric is
replaced with plastic spacers every few
inches. The line is then filled with heli-
um or some other inert gas. This is an
excellent feedline, but it requires a lot of
maintenance as well as a continuous sup-
ply of helium to keep the line pressurized.
Gas-filled installations should be left to
the very serious ham.

Make no mistake about it, hardline is
not very bendable to start with, and it will
not stand up to a lot of repeated flexing.
You want to use hardline only where you
can install it, strap it down, and never
move it again. Standard procedure for an
installation requiring flexibility at some
point of the installation is to run the hard-
line along, say, the tower. At the top of
the tower, terminate the hardline with an
appropriate connector. Then run some
sort of flexible cable the rest of the way
to the antenna so that the rotator can turn
the antenna freely.

Hardline always requires special con-
nectors. Prices for these proprietary de-
vices often range from $25 each and up-

Braided
shield

N Insulator
between center
conductor and
shield

Figure 2. Before yvou buy coax, peel back an
inch or so of the outer jacket. You shouldn’t
be able to see the insulation (dielectric)
through the braided shield. If you can, spend
a little more and buy cable with 100% shield.

ward. Sometimes you can locate used
ones or surplus connectors at hamfests,
but those sources are not particularly reli-
able. Also, unless you have a complete
metal-working shop, your chance of
*homebrewing” a reliable connector is
not very good. This is especially true for
VHF/UHEF applications.

Hardline would almost never be used
in a mobile installation, with the possible
exception of an oceangoing vessel or
some other really large vehicle. Once a
“kink™ develops in hardline, the only
option is to physically cut out the part that
has the kink and terminate each new end
with an appropriate connector. Since
every connector is going to have some
amount of loss, a better solution would
be to replace the kinked run with a brand
new piece of hardline. (For a description
of what “loss” means, see below.)

As with any other form of coaxial ca-
ble, there’s always the possibility of
moisture getting inside the line. If there’s
moisture in the dielectric between the
inner conductor and the outer conductor,
the cable will be worthless. Depending
on the exact type of dielectric, it might be
possible to dry it out and use the cable
again, but I wouldn’t count on it. There’s
a risk that the water will have left some
sort of sediment on the dielectric or con-
ducting surfaces that will interfere with
the normal impedance of the line and
cause excessive loss. That’s why the bar-
gain hardline that the nice man at the
hamfest sold you may not be such a good
bargain after all. Caveat emptor.

Cable Characteristics

What are the other parameters of coax?
There are really only three or four rating
characteristics that make a big difference

in most installations. The first of these,
which was mentioned above, is “loss.”
Feedline loss is really very easy to under-
stand, although the exact cause and cure
are not always obvious.

Suppose you have 100 feet of coaxial
cable, with each end terminated with an
appropriate connector. Place a wattmeter
at each end of the cable. Call one of the
wattmeters the input meter unit and the
other the output unit. Connect a 100-watt
transmitter to the input and a dummy load
to output wattmeter. Key the transmitter
and notice the meter reading at each unit.
They’ll probably be ditferent.

Suppose the input unit reads exactly
100 watts. What will the output unit indi-
cate? That all depends on the loss through
the line, but it will be something /ess than
the input unit. The difference is the power
lost (the loss) in the line. How much less?
That will vary with the quality of the ca-
ble. the length of the cable, the quality of
the connectors, and the frequency. Re-
member this, too: loss applies to both
transmitted and received signals. What-
ever is happening to your transmitted sig-
nal is also happening to the received one.

What if the cable is really pretty bad?
You might have areading of 100 watts at
the input and a reading of 50 watts at the
output. In technical terms, that means that
you have a 3 dB loss per 100 feet of cable
at this frequency. If you double the length
of cable, you double the loss. That is, for
a 200-foot run of cable, you’d have an
output reading of 25 watts for an input of
100 watts—a whopping 6 dB loss! Of
course, this assumes that all the loss is
coming from the cable and not from the
connectors, which is unlikely.

Adding up the Losses

What factors contribute to loss? Prob-
ably the biggest factors are the frequen-
cy, the size (diameter) of the cable, the
material used in the dielectric, and the
resistance of the conductors (only the sur-
face counts, since RF flows only on the
surface). The higher the frequency, the
higher the loss. It's usually not a linear
relationship, but cable that’s useful at HF
often becomes a real liability at VHF and
even more so at UHF and higher. When
you're deciding what kind of cable to use,
look up the manufacturer’s loss figures—
for the frequency that you plan to use!
You can find this information for most
popular cables in the ARRL Handbook,
available from the ARRL, CQ, and other
ham dealers.

Ham Radio Above 50 MHz
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The size of the cable has a direct bear-
ing on loss. In general, the smaller the
cable, the greater the loss per 100 feet, all
other factors being equal. Years ago I
used a handheld radio in my car. It had a
BNC female connector, so it was easy to
attach the feedline of a roof-mount anten-
na (RG-58) directly to the handheld. The
trouble was that the RG -58 was not all
that flexible. Although the loss figures for
RG-172, which has the diameter of
spaghetti, is quite high for 2 meters, it’s
quite flexible. I decided that a little extra
loss from a five-foot jumper of RG-172
was well worth what it added to the over-
all system. But I would not want to run
100 feet of RG-172 to an antenna for use
at 2 meters or some higher frequency.

These days, I have a mobile unit per-
manently mounted in my car, but I use a

handheld cellphone (900 MHz). Thave an

outside antenna that connects to the
phone with about 10 feet of RG-172. 1
refuse to look up the loss of RG-172 at
this [requency—I just don’t want to
know. Nonetheless, the cellphone works
much better with the outside antenna and
the short run of RG-172 than with its
built-in antenna inside the car. Our world
is often one of compromise.

The quality of the dielectric is another
factor that contributes to loss. Solid di-
electrics usually have higher loss than

“The outer surface of the shield should have nothing to do with the
flow of the signal. (It) is, in fact, the part of the shield that matters

for the shielding function. It keeps the signal inside where it
belongs, and it keeps other forms of RF from getting inside and

messing up the flow of the signal.”

foam types. And the foam types have
higher loss than air or gas dielectrics. In
general, foam dielectrics probably pre-
sent the best compromise in terms of 1oss.
Another caveat applies here, though:
Avoid tight bends in cable with foam
dielectric. Over a period of time, the cen-
ter conductor will tend to “migrate” to-
wards the outer edge of the bend, result-
ing in an impedance lump or, in the worst
case, a direct short. An impedance lump
increases losses. Not a good thing.

Don’t Forget Impedance

Impedance is another characteristic to
consider. Most ham equipment has a
nominal 50-ohm termination. In other
words, the radio and antenna are both
designed to “see” a 50-ohm connection.
That means that the feedline should also
be 50 ohms. On the other hand, most
cable TV systems use 75-ohm equipment
and cable. Without an impedance match-
ing device at each end of the surplus

Photos Wanted!

We’re planning the travel itinerary for 1997 for CQ Staff Photographer Larry
Mulvehill, WB2ZPI, and could use some input from our readers. As you know,.
Larry shoots all the covers for our publications CQ, CQ VHF, and Popular
Communications, as well as the 15 photos for the annual CQ Amateur Radio
Calendar. That’s 51 shots used each year. Since a major part of the expense of gen-
erating these photos s travel, we like Larry to put together a few large “swings” each
year to various parts of North America to visit specific locations we’ve been tipped
off about by readers. That’s where you come in.

If you know of a particularly photogenic setting that you feel might lend itself to
a good cover or a calendar shot, why not let us know about it? It might be a great
antenna installation or a neat mobile setup, an interesting shack, or even a busy elec-
tronic workbench with work in progress. How about an interesting Police, Fire
Department, Public Service, Scanning, Shortwave Listening, Military Communi-
cation, or Broadcasting setting? Don’t be shy about recommending your own setup,
either! If you think you’ve got a suggestion that can lend itself to a great Amateur
Radio photo, let us know. If you can provide a snapshot or two for reference, great.
If a snapshot isn’t available, a short verbal description will help.

Send your photo ideas and snapshots to Larry Mulvehill, WB2ZPI, at 32 Co-
manche Drive, Oceanport, NJ 07757. Larry will decide if your suggestion fits in
with ourneeds and his schedule. If you’d like your snapshots returned, please include
an SASE. The sole reward for your help will be the gratitude of your fellow read-
ers, and of Larry. who will have the opportunity to make about a hundred new radio
friends again this year. Be sure to include information about how Larry can get in
touch with you. :

CATYV cable, it will present a mismatch
to your transmitter and antenna. It’s not
a huge mismatch, but it will cause addi-
tional losses and a significant reduction
in the overall performance of your sys-
tem. So avoid using CATV hardline, no
mater how cheap it is.

Incorrect or improperly applied con-
nectors can also cause impedance lumps
and the corresponding increases in loss.
We’ll take a look at connectors next time.

Finally, there’s the issue of the mater-
ial from which the conductors are made.
Aluminum is OK, copper is good, silver
is very good, and gold is excellent. Silver
plated connectors and braid coax with sil-
ver-plated conductors are around at rea-
sonable prices. These are good compro-
mises for ordinary installations. You can
probably special order silver- or gold-
plated connectors for hardline, but the
cost is likely to be prohibitive.

What Cable Should | Use?

In general, for short runs at 2 meters,
say 50 feetorless, RG-58 18 probably OK,
unless you're are involved in weak-sig-
nal applications. For 440 and up, RG-58
should be used for only very short runs,
such as in a typical automobile installa-
tion. The RG-8-size (RG-213 for in-
stance) is about as small as you'd want to
go for lengths of 100 feet or more. Hard-
line would be better for these runs, with
7/8-inch hardline being better than /8-
inch. Of course, hardline is much more
expensive than regular braid type coax.
Another compromise.

Size also has a direct bearing on the
amount of power that the cable can han-
dle. In general, the bigger the cable, the
more power it can handle. I would be hes-
itant to use RG-58 for anything more than
50 watts or so at 2 meters, and [ wouldn’t
use RG-172 for any power level greater
than a typical handheld. Play it safe.

Coming Up: Connectors

Next time, we will take a look at the
various types of connectors available in
today’s ham market. m
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Digital Communications Above 50 MHz

Instant TCP/IP—FPart 2

Last month, we told you WHY you should consider using TCF/IF on
packet. This month, we'll show you HOW to get started using
KAINNN’s JNOS package.

omputers use a protocol known as
CTCP!IP to talk with each other on
the Internet. Many hams use TCP/
IP on packet, as well. But until now, it’s
been difficult to get up and running with
TCP/IP on packet if you weren’t already
an expert. This has limited its popularity.
Last month, I explained the advantages
of using this protocol on packet, and in-
troduced a package put together by Mark
Marston, KAINNN, to simplify installa-
tion and setup of the latest version of ham-
TCP/P, known as JNOS. (Last month’s
column also included a glossary of TCP/
IP-related terminology, so you may want
to refer back to that if you bump into
words here that you don’t understand.)
Now, let’s take a look at how you can
get, install, set up, and use KAINNN’s
INOS package.

Getting the Software

First, you have to get the software. If
you have Internet access (which, accord-
ing to the CQ VHF survey, 70% of you
do), just go to <http://www.ime.net/~
mmarston/jnos.html> and get the INOS
file—the Web page will lead you to it. If
you don’t have Internet access, contact
the source at the end of the column.

The next step is to unzip the file, which
creates five files: three documentation
files, a batch file for installation, and a
compressed version of all the INOS files.
Be sure to read the README file for the
details of the installation process and the
disclaimer file for legal reasons. In addi-
tion, the DOC file gives a little back-
ground on the process.

Installation

To start the installation, first move the
batch file and the compressed JNOS file

m;‘ -4
-iﬂp -
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CompuServe Mosaic - Mars2000 - JNOS

File Edit Yiew Navigate Tools Personal Favorites Help
QBB ¢ | » g & © -
Search Hotlists Add Backward | Forward Reload Home Stop WinCIM News

Web Page: | hitp:/ /vww ime_net/ “mmarston/jnos.himl

2]

INFORMATION:

2 So whatis JNOS?

@ So whatis TCP/IP?

& What is required to use this software?

@ What New? JNOS Version Revisions List

INOS - A TCP/IP Package for Amateur Radio

8l SOFTWARE:

"Plug & Play" - Version 2.4 ! Packages

All code here contains the current release of JNOS compiled with
the NNN Mods hy KAINNN (see Source code below)

Cuwrrent Version: *** JNOS 1.11x5/NNNax Build: I Beta Release!

"Plutg & Play" Packages are total JINOS Systems with all needed files plus an Automated
setup program which completely configures all the necessary sefup files using a siraple user =

« 1

-

[so=) [swur]

Here's where to find the latest version of JNOS, on KAINNN's Web page at
<http:/iwww.ime.net/~mmarston/inos.html>.

to the root directory of the hard drive you
want to install to. The files take up near-
ly 5 MB after decompression. A word of
caution: don’t try to install the JNOS files
manually or (as the README file warns)
nothing will work. Use the installation
batch program, instead.

To run the installation program, spec-
ify the source drive and the destination
hard drive. If you're installing from a hard
disk, the source and destination drives
must be the same. You cannot install the

package to a floppy drive. For example,
to install from drive A to drive C, you
would type INSTALL A C, and to install
from/to hard disk D. you would type
INSTALL D D. The hard disk to hard
disk installation runs much faster.

What You Need First

After starting the installation program,
the INOS files are first decompressed and
placed into their proper subdirectories.

“Don’t try to install the JNOS files manually or (as the README
file warns) nothing will work. Use the installation batch program,

instead.”

By Don Rotolo, N2IRZ
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“You’ll find the user interface a
little easier to use than the
typical BBS interface, once you
get used to the commands.”

Once most of that is complete (a few min-
utes), you'll end up reading the file
INTRO.TXT located in the \HAM\direc-
tory just created. This in an informative
article on TCP/IP in general and on the
configuration program in particular. At
this point, you need to get the following
two bits of information:

L. Your personal TCP/IP address. You
have to contact your area’s TCP/IP coor-
dinator for this. Don’t try toinvent a num-
ber; it just will not work.

How do you get in touch with your
coordinator? Unfortunately. there’s no
quick and easy way. My best suggestion
is to consult the listing of coordinators
that accompanies this column, find the
person responsible for your area, look
him or her up in a callsign directory, and
then in the phone book. Once you contact
your local coordinator, he or she should
be able to tell you how to getin touch with
your local node op for step 2.

2. The local TCP/IP node you'll be ac-
cessing. You must contact the node oper-
ator and tell him or her your TCP/IP ad-
dress so it can be set up in the node’s
TCP/IP tables. The node op can probably
also help you determine which mail,
news, FTP, chat, and other servers you
should be using.

The INTRO.TXT file provides details
on a few other things you have to figure
out, such as SSIDs, COM ports, and mail-
er programs. Just read the file carefully,
consult with your local node op if you
have questions and you’ll do just fine.
There are also three README files in the
\HAM\ directory which will help. The
program then continues into the main
installation program.

Personalizing the Program

Now comes the fun part: Once you have
the information you need, either from a
regional support file or from your coordi-
nator/node op (most likely, both), the Q &
A begins: Callsign, local node, TCP/IP
address, name and personal info, mailbox
password—and the program creates the
files to store all this information.

You then select some TNC parameters,
two blocks of text that describe yourself
and your station, and the servers you’ll be

Local TCP/IP Coordinators—A Selected List
(as of July 1996)

To contact these TCP/IP area coordinators, you should either look them up in the
Callbook, or ask your local node op if he or she knows how to contact them. To con-
tact local node ops, send them a message on the local BBS, or look them up in the
Callbook or other callsign reference!

(Note: This list includes only North America and certain other selected countries.
The complete list will be posted to the CQ VHF FTP site on the Internet: <fip://
members.aol.com/cqvhf/97issues>.—ed.)

Area of Coordination Name Callsign
North America
Alabama Bruce Tenison KE4NIB
Alaska John Stannard KL7JL
Arizona Keith Justice KF7TP
Arkansas Richard Duncan WD5B
Calif: Antelope Valley/Kern County Dana Myers KK6JQ
Calif: Los Angeles—SF Valley Jeff Angus WAG6FWI
Calif: Orange County Terry Neal AA6TN
Calif: Sacramento Bob Meyer K6RTV
Calif: San Bernardino/Riverside Geoffrey Joy KE6QH
Calif: San Diego Brian Kantor WB6CYT
Calif: Santa Barbara/Ventura Don Jacob WBSEKU
Calif: Silicon Valley/San Francisco Douglas Thom N60OYU
Canada Barry McLarnon VE3JF
Colorado: northeast Fred Schneider KOYUM
Colorado: southeast Bdale Garbee N3EUA
Colorado: western Bob Ludtke KOMWM
Connecticut Bill Lyman NINWP
Delaware Butch Rollins NF3F
District of Columbia Richard Cramer N4YDP
Florida Brian A. Lantz KO4KS
Georgia Doug Reed N3AIA
Hawaii & Pacific Islands Derek Young WH6BH
Idaho; Washington State, eastern Steven King KD7RO
Illinois: Chicago/northern Ken Stritzel WA9AEK
[llinois: south/central Chuck Henderson WBOUUS
Indiana John Naab KASTNA
lowa Ron Breitwisch KC@OX
Kansas Dale Puckett K@HYD
Kentucky Allan B Dayton N@KFO
Louisiana James Dugal NSKNX
Maine Carl Ingerson NIDXM
Maryland Howard Leadmon WB3FFV
Massachusetts: eastern & central Gordon LaPoint NIMGO
Massachusetts: western Bob Wilson KAIXN
Mexico Regnerus Dantuma XE2/WP2B
Michigan (eastern lower peninsula) Jay Nugent WBSTKL
Michigan (upper peninsula), Wisconsin Thomas Landmann NO9UDL
Michigan (western lower peninsula) Dan Thompson NSWKM
Minnesota Bob Brose NOQBIJ

using. The last things you select are the
newsgroups to which you want to sub-
scribe and which external mailer (PC
ELM or Bdale’s Mailer) you prefer. The
program then stores all that information
and asks if you want it to update your
CONFIG.SYS and AUTOEXEC.BAT

files. You’ll then have to reboot your
computer for the changes to take effect.

Using the Program

To use the program from DOS, you'll

have to change to the \HAM\ directory
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Mississippi

Missouri

Montana

Nebraska

Nevada: northern

Nevada: southern

Nevada: special use

New Hampshire

New Jersey: northern

New Jersey: southern

New Mexico

New York: eastern

New York: NY & Long Island
New York: NYC

New York: western

North Carolina: eastern

North Carolina: western

North Dakota/South Dakota
Ohio

Oklahoma

Oregon

Oregon: NW & Portland; Vancouver WA
Pennsylvania: eastern
Pennsylvania: western

Puerto Rico

Rhode Island

South Carolina

South Dakota/North Dakota
Tennessee

Texas: north

Texas: south

Texas: west

U.S. Virgin Islands

Utah

Vermont

Virginia

Virginia (Charlottesville area)
Washington State: eastern; Idaho
Washington State: western (Puget Sound)
West Virginia

Wisconsin, Michigan (upper peninsula)
Wyoming

Selected Other Locations
Australia

Germany

Italy

Japan

Netherlands

Outer Space (AMSAT)
South Africa

United Kingdom

John Martin KB5GGO
Stan Wilson AKOB
Don Heide WB7ETT
Mike Nickolaus NFON
Bill Healy N8KHN
Earl Petersen KF7TI
Richard Hallman KI3V
Gary Grebus K8LT
Dave Trulli NN2Z
Bob Applegate WA2Z7ZX
Tim Baggett AASDF
Bob Bellini N2IGU
Steve Dworkin N2MDQ
Frank Garofalo WA2NDV
Dave Brown N2RIT
Mark Bitterlich WA3IPY
Charles Layno WB4WOR
Steven Elwood N7GXP
John Ackermann AGYV
Joe Buswell K5IB
Ron Henderson WATTAS
Tom Kloos WS78
Doug Crompton WA3DSP
Bob Hoffman N3CVL
Karl Wagner KP4QG
Charles Greene WI1CG
Mike Abbott N4QXV
Steven Elwood N7GXP
Jeff Austen K9JA
Eric Martin KC5ENU
Kurt Freiberger WB5BBW
Rod Huckabay KASEIX
Bernie McDonnell NP2W
Matt Simmons KG7MH
Ralph Stetson KDIR
Jim DeArras WA40ONG
Jon Gefaell KD4CQY
Steven King KD7RO
Bob Donnell KD7NM
Rich Clemens KB8AOB
Thomas Landmann NOUDL
Reid Fletcher WB7CIO
John Tanner VK27XQ
Ralf D. Kloth DLATA
I2KFX
Isao Seki IMIWBB
Toshiyuki Mabuchi JF3LGC
Rob Janssen PE1CHL
Tom Clark W3IWI
Wessel du Preez ZS6BLY
Paul Taylor GIPLT

and type JNOS. You can also run INOS
under Windows®. To do so, you would
create a new program item (in the
Windows 3.1 Program Manager, select
FILE, then NEW, then PROGRAM
ITEM) and use the file INOS.PIF as the
command line argument.

Assuming both the TCP/IP coordina-
tor and your local node op have done their
jobs. you’re ready to roll. Figure 1 shows
the main JNOS screen. There are com-
mands for establishing TCP/IP sessions,
working with the mailer application, get-
ting various kinds of information, and
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“Not every network supports
TCP/IP. If your local network
doesn’t, you’re just out of luck,
unless you’re very persuasive.”

some other miscellaneous actions. Read-
ing the documentation, which is quite
good, will explain everything in detail—
I wish I could cover it here, but it would
take up dozens of pages.

Although it’s possible to set up INOS
soyou can use your regular Internet appli-
cations (like Netscape) on packet, this
takes a bit more effort than can be easily
explained. In essence, you have to recon-
figure your INOS to act as a router for
your Winsock, or run a second computer
with a PPP connection on one side and
JNOS on the other. If you understand
what all that means, contact Mark and he
might be able to help you out. Otherwise,
play with the INOS package as it is, and
rest assured that many people are work-
ing on a Plug-N-Play way to set up
Netscape (etc.) for packet, too.

OK, Now What?

Once you have it all set up, you should
go and fetch some bulletins off the news
server, look at what files the FTP server
has available (maybe upload some your-
self), see if anyone’s on the chat server,
and play around with the mailer applica-
tion. You'll find the user interface a lit-

tle easier to use than the typical BBS
interface, once you get used to the com-
mands. If you want to go back to AX.25,
you’ll have to exit from JNOS and start
up your regular packet program—TCP/
IP and regular AX.25 are not inter-oper-
able (they can’t talk to each other).

That doesn’t mean you’ll lose your
friends on regular packet. Mail gateways
between TCP/IP mail servers and the reg-
ular PBBS system exist, and they 're easy
1o use: you just send the message to the
server and tell it where it has to go.
Similarly, incoming messages will end
up in your mail server.

There's Always a Catch

I’ve saved the bad news for last: Not
every network supports TCP/IP. If your
local network doesn’t, you're just out of
luck, unless you're very persuasive.
ROSE, TheNET XI1J, FlexNet, and
TEXNET all support TCP/IP, so if that’s
the type of network software being run in
your area, the node ops only have to con-
figure the network for TCP/IP. Maybe
you can persuade the network operators
to set everything up!

Thanks, Mark!

I'dlike to take this opportunity to thank
Mark Marston, KA 1NNN, for all his hard
work toward making TCP/IP so much
easier to enjoy, as well as the time he
spent patiently answering my questions.

i |
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I encourage everyone reading this to
download the INOS package and at least
try it. Getting a TCP/IP address is as easy
as sending a message to your local coor-
dinator, and he or your local node op will
help with the rest. If you do try it, and en-
joy it, please send Mark a message thank-
ing him—he most certainly deserves it.

Finally, as 1 mentioned before, if
you're somewhat knowledgeable about
the TCP/IP network in your area, down-
load the package and create some support
files. Mark will be happy to post them,
and you'll be helping TCP/IP grow.

Thanks, Everyonel

This column marks the first anniver-
sary of the Digital Data Link. It didn’t
appear in the premiere issue, but in the
second one (March, 1996). I must say that
it’s been quite enjoyable writing about
the digital modes on VHF and above, and
I expect to continue as long as you still
enjoy what I'm writing about.

With that in mind, I"d like to say thanks
to all of you who have taken the time to
write, whether with ideas for columns
(those are really helpful), or just to say
that you enjoy the column. To all the rest
of you out there, I encourage you to write,
too. Every circuit works best with feed-
back, and I'd really enjoy hearing from
you—what you like, what you're up to in
the digital area, network maps, whatever.
It's what makes this so much fun.

That about covers it for this month.
Next month, I'll tell you all about my
experiences with one of the Garmin GPS-
20 receivers from TAPR (Tucson Ama-
teur Packet Radio), and I'll describe how
to build the power supply and interfaces
you need to make it work with APRS.

Until then, keep the bit bucket full!

73, N2IRZ

Resources

If you want a copy of the INOS pack-
age described this month, but can’t
download the software from the
Internet. just send $1 (and your return
address!) to Amateur Networking
Supply, P.O. Box 219C, Montvale,
New Jersey 07645-0219. The dollar
will be used to load the latest version of
the software onto an IBM-compatible
3.5" floppy, and to mail it to you. If you
live outside the U.S., you can send four
IRCs or two dollars.
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All About Ham Radio Satellites

Operating the Digital Satellites—
Part 2: The 1200-bps PSK Birds

In our second installment of WA4SXM’s series on working ham radio’s
digital satellites, we find out about the five OSCARs that use PSK at

1200 baud.

basic digital operation and 1200-bps

AX.25 (standard packet) satellite oper-
ation, which I'll call Mode 1. This month
we move to the next two levels, Mode 2
and Mode 3—1200-bps PSK (Phase Shift
Keying) satellite operation. But before
we dive into operation of the PSK satel-
lites, let’s explore some more of the
basics of digital communication.

|n last month’s column, I discussed

Half Duplex and Full Duplex

Nearly all terrestrial packet operation
is half duplex. One station transmits then
goes toreceive mode and waits for areply
from the other station, then transmits
again, receives again, etc. This is neces-
sary because only one frequency is used;
the transmitter and receiver for the same
frequency cannot be on at the same time.
On the other hand, nearly all satellite
operation is full duplex—both stations
transmit simultaneously, using frequen-
cies on separate bands.

The separation of transmit and receive
frequencies allows each station to receive
and transmit at the same time. Full duplex
mode automatically allows twice the data
throughput of half duplex mode. This
increase in throughput is important when
you consider that the 2,000-mile diame-
ter footprint of a digital satellite gives
many times more amateurs the capabili-
ty of using the satellite BBS than the typ-
ical 30- to 50-mile footprint of a terres-
trial packet BBS.

Not Your Everyday TNC

The TNC (Terminal Node Controller)
most commonly used for terrestrial pack-

2200 Hz

1200 Hz

digital 1 digital 0

Figure. Simple Manchester encoding. Zeros
and ones are indicated by changes in tone fre-
quency ratherthan by the tone frequency itself.

et operation is actually two devices in
one: a modem and a packet protocol han-
dler. Both are included in the TNC box
for convenience since only one mode is
used: 1200-bps FSK (Frequency Shift
Keying) using the AX.25 protocol.

The modem (modulator/demodulator)
section transforms audio data to digital
data and vice versa. The modulator sec-
tion converts the digital data (ones and
zeros) into audio tones of different fre-
quencies and sends them to the transmit-

ter to be inserted into the RF signal as
modulation. This FSK audio data shifts
between 1200 Hz and 2200 Hz for each
zero and one, 1,200 times per second. The
demodulator takes the audio signal out-
put from the receiver and converts it into
digital data. The packet protocol handler
then takes the received digital data and
organizes the bytes into packets. These
packets include fields for the addressee,
the type of data, how much data, what to
do with the data, the data itself, and a
checksum of the packet. The specifics of
how it’s done depend on the protocol
being used.

In addition, the packet protocol handler
takes care of “ACKing” (sending an
acknowledgment packet when a packet to
the addressee is received with a correct
checksum) and sending retransmit pack-
ets. On transmitted data, the packet pro-
tocol handler combines the addressee’s
callsign, path to the addressee, sender’s
call, packet length, message type, infor-
mation/text, and checksum together into

this month):

a future issue)

The Different Digital Modes Used on Ham Satellites

The six digital modes used on the amateur satellites (those in bold are discussed

1) 1200-bps AFSK, AX.25 (terrestrial packet) for DO-17, Mir, Shuttle (see last
month’s column and WFIF’s “A Guide to Working MIR,” elsewhere in this issue)

2) 1200-bps PSK, AX.25 for FO-29 BBS

3) 1200-bps PSK, PACSAT Protocol for AO-16, WO-18, LO-19, 10-26

4) 1200-bps FSK signal. using Bell 202A modem (not the common Bell 212
modem) for UO-11 (coming up in a future issue)

5) 9600-bps FSK, PACSAT Protocol for UO-22, KO-23, KO-25 (coming up in

6) 400-bps PSK, AO-13 telemetry, P3D telemetry (coming up in a future issue)
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Recommended TNC setting
FULLDUPLEX ON

FRACK 6

MAXFRAME 2

MONITOR ON

Table 1. TNC Parameters for
Fuji-OSCAR-29 (FO-29) BBS

(minimum: 6)
(maximum 3)

(optional, to see all messages)

a packet(s) and sends it out to the modu-
lator, then on to the transmitter.

If a different type of protocol or a dif-
ferent modulation technique is used, a
change must be made to the TNC. Work-
ing the 1200-bps PSK satellites requires
an external 1200-bps PSK modem in
addition to a standard TNC. Most TNCs
that follow the Tucson Amateur Packet
Radio (TAPR) TNC design have a mo-
dem disconnect header available. This is
used to disable the 1200-bps FSK modem
section of the TNC and allow data trans-
fer with an external modem, while still
using the packet protocol handler section
of the TNC.

That’s how we set things up for PSK
satellite operation. But what exactly is
PSK, anyway?

FSK, PSK, and
Manchester

When packet operation was develop-
ing in the 1980s, operational decisions
were made to facilitate the acceptance

and usage of packetradio. The simple FM
FSK modulation technique selected took
advantage of the large base of 2-meter
FM equipment already in place in the
amateur world.

But another method of transferring
data is to shift the phase of the modulat-
ed signal during transmission and is
known as PSK (Phase Shift Keying).
Using PSK modulation has an enormous
advantage over FSK modulation when
transmitted from a satellite thousands of
kilometers from Earth, especially since a
satellite has to use a small, fixed transmit
power level. A PSK-modulated signal
can offer an equal data recovery rate with
less than half the received signal strength
of an FSK-modulated signal. Even con-
sidering the entrenched FM radio base, it
made sense to use an SSB signal with
PSK modulation for digital satellite
transmissions (this is actually known as
BPSK, for Binary Phase Shift Keying,
since only binary data is being sent).

Stations on the ground don’t have the
same power restrictions, so itdidn 't make
sense to require individual users to trans-

Satellite bdcstcall
AO-16 PACSAT-11
W0~18- WEBER-1
LO-19 LUSAT-11
10-26 ITMSAT-11

Table 2. PSK Satellites Using Pacsat Protocol

Currently-operating 1200-baud PSK satellites using the Pacsat protocol, along
with their calls. See text for explanation.

bbscall

PACSAT-12

n/a (WO-18 is downlink-only)

LUSAT-12

ITMSAT-12

mit PSK as well. As a result, the uplink
transmit data modulation technique used
in the 1200-bps PSK satellite modem is
different than the downlink demodulator.
Uplink signals are transmitted in FM, but
use a special FM tone mechanism called
Manchester encoding . Here, the “1” or
“0” digital information is not associated
with the frequency of the tone (as in the
case of FSK), but instead with the tran-
sition from one tone to another. At the
appropriate bir time (1/1,200th of a sec-
ond, or every 0.833 milliseconds), the
modem causes the signal to change state.
Ones are a high-to-low transition and
zeros are a low-to-high transition. Of
course, if there are consecutive zeros or
ones, the signal must change state in
between those designated “bit times,” so
that the same transition will occur at the
correct time (see Figure).

PSK Modem or DSP?

With the number of different digital
satellite modes available, each requiring
adifferent modem, it becomes cost-effec-
tive to think about a DSP modem if you’re
planning to operate more than one digi-
tal satellite. These boxes use a Digital
Signal Processor (DSP) chip to mathe-
matically modulate and demodulate most
of the different types of digital signals. In
one box, with one interface and one set
of cables, you get 1200-bps FSK and
PSK. 9600-bps FSK, 400-bps PSK, as
well as CW, RTTY, SSTV, AMTOR,
PACTOR, and many other digital modes.

Both TAPR and AMSAT (the Radio
Amateur Satellite Corp.) currently have
the DSP-93 kit available. This kit is not
for the beginner, but, in addition to pro-
viding all the satellite modems, it offers
an excellent platform to learn and exper-
iment with DSP programming. The
hooks are all in place for you to develop
and design your own modems, filters, or
decoders. There’s even a programming
guide available on the TAPR Web site,
<http://www.tapr.org>.

Commercial DSP modems include the
L.L. Grace DSP-12 and AEA’s DSP-
2232/1232 units. These models are not
directly supported anymore, but are
good, reliable units if you find them for
sale used.

Radio Needs

The 1200-bps digital PSK satellites use
Mode J (also known as Mode VU), which
means using a 2-meter FM uplink and a
70-centimeter (435-MHz) SSB down-
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“A PSK-modulated signal can
offer an equal data recovery
rate with less than half the
received signal strength of an
FSK-modulated signal.”

link. The 2-meter FM transmitter hard-
ware for the uplink is probably not a prob-
lem for most, and a transmitted signal of
about 25 watts will do fine. On the other
hand, a 435-MHz SSB receiver may pose
a challenge. While a growing number of
70-centimeter FM rigs cover 430 to 440
MHz as well as 440 to 450, you still need
to be able to tune in an SSB signal.

But if you don’t have an SSB UHF
radio, don’t let that stop you! I’ve suc-
cessfully used an inexpensive downcon-
verter (a device that shifts 435.5- to
437.5-MHz signals to the 29-MHz por-
tion of the 10-meter band) and an HF SSB
receiver to receive the PSK satellite data.
I will admit, though, that manually keep-
ing the signal tuned throughout the pass
(because of Doppler shift) offers quite a
challenge. The HF radios I've used don’t
have as fine a tuning ability as the VHF/
UHF radios, so a small turn on the HF
dial covers a wider frequency range.

Make sure that you separate the 2-
meter and 70-centimeter antennas by at
least eight to 10 feet. The 2-meter trans-
mission has a harmonic right on the 435-
MHz band (the third harmonic of 145.8
MHz is 437.4 MHz). If you're using a
preamplifier for the 435-MHz downlink
(which I recommend), you’ll also ampli-
fy the 2-meter harmonic, often desensing
the 435-MHz receiver and leaving your-
self with no decodable downlink signal.
Good antenna separation should elimi-
nate that problem.

Putting It All Together

Now that you know what goes into
communicating with the 1200-bps PSK
digital satellites, here’s your shopping list
to set up the station you’ll need:

= 435-MHz antenna

e 435- to 437-MHz SSB receiver

e 2-meter antenna

e 2-meter FM transceiver

e 1200-bps PSK modem

» TNC with a modem disconnect header
(connected to the PSK modem), and

° a computer running a terminal program
talking to the TNC.

Japan’s Fuji-OSCAR 29 (FO-29) satellite uses standard terrestrial packet protocols along

with PSK-modulated SSB on the downlink and Manchester-encoded FM on the uplink. Other

digital satellites may require specialized (but free) software for automated operation. See text
for additional information.

Once all the pieces are assembled, all
the switches are set, and the cables are
connected correctly (no small feat),
you're ready (o operate the BBS on FO-
29 (Fuji Oscar 29). A standard terminal
can be used for the FO-29 BBS, as no data
logging or storage is necessary. A few
more steps are required for Microsat op-
eration (such as on AO-16 or LO-19), but
we’ll cover that in a future installment.

FO-29

Fuji OSCAR-29 was launched in Au-
gust of 1996 to replace the ailing FO-20
satellite. FO-29 operates in analog mode
(JA) for voice and CW communication,
atelemetry mode (sending 1200-bps PSK
data), a Digitalker mode, and a digital
BBS mode (ID). The telemetry sends
PSK data every few seconds, describing
the current state of the satellite. The Digi-
talker mode has the satellite “speaking”
computerized FM messages in English
and Japanese. Both the Digitalker and
telemetry may be heard on 145.91 MHz.

Currently there is no fixed mode sched-
ule for this satellite. Check with the
AMSAT Web site, <http://www.amsat.
org>, or listen during a pass to see wheth-
er you hear voice or digital data. If you

hear data, and it’s not telemetry (you’ll
have to see what shows up on your
screen), then you can try to make contact
with the satellite’s bulletin board.

FO-29 BBS

The BBS uplinks on FO-29 are FM,
1200-bps, AX.25, Manchester encoded
data on four frequencies: 145.850,
145.870, 145.890, and 145.910 MHz.
Choose one that you think fewer other
people will use (Darts may be a useful
method!—ed.). The satellite listens to all
four, so you're competing only with the
othersignals on that frequency. The satel-
lite transmits with 1 watt of power on the
downlink frequency of 435.910 MHz,
using a 1200-bps, BPSK, SSB modulat-
ed signal; the bulletin board’s callsign is
8J1JCS. Make sure you hear digital data
before attempting to connect to the satel-
lite so as not to interfere with the satellite
if it’s in analog mode.

Using FO-29's BBS
Operating the BBS on FO-29 requires
operator intervention and real-time re-
sponses just like a terrestrial BBS. Once
your equipment is properly configured

Ham Radio Above 50 MHz

March 1997 e CQ VHF o 67




Table 3. PSK Satellite Frequencies
Satellite Downlink Uplink
AO-16 437.051 MHz SSB 145.900 MHz FM
" 145.920 MHz FM
Y 145.940 MHz FM
& 145.960 MHz FM
437.026 MHz SSB (alt) same as above
WO-18 437.102 MHz SSB na
437.075 MHz SSB (alt) na
LO-19 437.125 MHz SSB 145.840 MHz EM
;. 145.860 MHz FM
: 145.880 MHz FM
i 145.900 MHz FM
437.150 MHz SSB (alt) same as above
10-26 435.867 MHz SSB 145.875 MHz FM
i 145.900 MHz FM
" 145.900 MHz FM
3 145.900 MHz EM
435.822 MHz SSB (alt) same as above

(see Table 1 for recommended TNC set-
tings), connect to the satellite by typing
in a standard connect command:

Cmd>Connect 8J1JCS

If you're successful, the BBS will
respond with:

8J1JCS>(your callsign): FO29/
JAS1c Mailbox ver. 2.00

commands [B/F/H/M/R/U/W]

Use H command for Help

Then operate the way you would on
any other packet bulletin board. That’s
about all you need for working FO-29.
NOTE: Be sure to disconnect from the
BBS before the satellite goes out of sight
or you’ll tie up one of the “queue” posi-
tions, keeping others out. The “AMSAT-
INA Digital Satellite Guide,” available
from AMSAT, has more information
about this and the other digital satellites.

The PACSAT Protocol Suite

While FO-29 functions like a terrestri-
al BBS, most other digital satellites use
something called the PACSAT Protocol
Suite. The most noticeable difference
between the two systems is that a com-
puter program must perform most of the
data exchanges with satellites using the
PACSAT Protocol Suite. Real-time oper-
ator interaction is minimal.

Here’s why: Recognizing the problems
associated with many operators wanting
to use an orbiting mailbox at the same
time, Harold Price, NK6K, and Jeff
Ward, G@/K8KA, designed the PAC-
SAT Protocol Suite to provide maximum
data transfer with numerous users logged

on simultaneously. This means (1) trans-
mitting to as many stations as possible
and (2) having as many stations as possi-
ble “connected” to the satellite to upload
data or requests. When you “connect” to
a satellite BBS using these protocols,
you're placed in a waiting line, or
“queue,” to send your requests, mes-
sages, and other information. The BBS
on the satellite tells your station when to
transmit. Receiving is a little different:
everybody receives everything.

To get as much information as possi-
ble to as many stations as possible with-
in the limited time of a satellite pass,
Harold and Jeff took advantage of one of
the additions to the AX.25 (Amateur
X.25) protocol not found in the standard
network X.25 protocol, the UI (Unnum-
bered Information) frame. Simply put,
this is a broadcast packet, sent to all sta-
tions, requiring no acknowledgment.
Broadcast from the satellite to all stations
in the footprint, the information in these
packets includes the telemetry data, the
directory data, and the file data request-
ed by stations logged on.

All stations receive all of the data and
keep what they want and throw away
what they don’t want. The protocol de-
cides what information to transmit in the
Ul packets. Each of the data types—user-
requested files from each “connected”
(stations in the queue) station, directory
data, general bulletins and telemetry
data—is assigned a certain number of
packets to be transmitted in a round-robin
fashion. If two or more stations want the
same file, they all get it at the same time
and store it on their disk drives, rather

“(In Manchester encoding,) the
‘I’ or ‘0’ digital information is
not associated with the
Jrequency of the tone (as in the
case of FSK), but instead with
the transition from one tone to
another.”

than having to retransmit the same data
multiple times to individual stations.

To handle the problem of multiple sta-
tions uplinking data, Jeff and Harold
devised a scheme where the ground sta-
tions can spread out on four different
uplink frequencies, then allow multiple
connects on each channel. Requiring the
groundstation computer to handle the
data requests and transfers takes care of
the largest problem, time wasted waiting
for human operators to make decisions,
Stations under complete computer con-
trol can connect, transfer data, then dis-
connect quickly. If additional data is
needed, the station can reconnect and get
anew place in the queue, when available
(or wait for the next pass).

This process allows the maximum
number of operators to communicate
with the satellite during the 10- to 18-
minute passes. In fact, most outgoing
messages should be written, processed,
and queued before the satellite pass. If
you'd like more detail on the PACSAT
Protocol Suite, see the 9th Computer Net-
working Conference Proceedings, avail-
able from the ARRL. Jeff and Harold
have a series of papers there describing
the protocol design and software.

Special Software—
But It's Freel

The software that implements this
PACSAT Protocol Suite is known as
“PB/PG” and is available for free on
many BBSs and onthe AMSAT Website.
It’s also included with the “AMSAT-NA
Digital Satellite Guide” mentioned earli-
er. The PB/PG program takes care of con-
necting to the satellite, uploading your
messages, updating your satellite direc-
tory, and downloading messages ad-
dressed to you or specific message types
that you’ve requested.

Another AMSAT program, called
“WiSP,” operates under Windows and
combines satellite scheduling, selection,
antenna tracking and “PB/PG” operation
with the satellites—it does it all. (While
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the “PB/PG” program is free, “WiSP”
is not. But your purchase helps support
amateur satellites.—ed.)

My advice is to use the “PB/PG” pro-
gram for awhile to get familiar with the
structure and operation of hands off dig-
ital satellite communication. Then if you
want to switch to “WiSP,” you’ll under-
stand how to answer the many setup op-
tions required. Meanwhile, let’s take a
look at some basic setup requirements for
either type of software.

The S5ID

To allow multiple packet stations to
belong to the same operator, the SSID
(secondary station identifier) was added.
Each physical ground station has a call
with an SSID between 0 and 15 attached.
If an SSID isn’t specified, then 0 is used,
but not displayed. This applies to terres-
trial packet stations as well as satellites.

Since the PACSATS use two different
types of packet operation, broadcast and
BBS, each has an assigned call with a dif-
ferent SSID. The one for the uplink is
known as the bbscall; the one for the
downlink is known as the bdcstcall
(broadcast call). These must be set up in

“Be sure to disconnect from the
(FO-29) BBS before the satellite
goes out of sight or you’ll tie up
one of the ‘queue’ positions,
keeping others out.”

the “PB/PG” or “WiSP” setup files to
address the satellites correctly. Table 2.
lists the current 1200-baud Pacsat proto-
col PSK satellites and their callsigns.

KISS Mode

There’s one more thing you’ll need for
communicating with the PACSAT class
of satellites. Your TNC must be equipped
not only with a modem disconnect head-
er, but also with the KISS mode (Keep It
Simple Stupid ) command. The TNC is
often placed in this mode automatically
by the “PB/PG” and “WiSP” software to
enable it to perform its functions. (Don’t
worry, most TNCs today include KISS
mode as a standard feature.)

KISS mode causes the TNC to exercise
only the most elementary portions of the
AX.25 protocol (like ACKs) and pass
most of the protocol data out the serial

port. In packet satellite operation,
“PB/PG” or “WiSP” will do the protocol
interpretation. After you type

Cmd>KISS ON

the software commands the TNC to
RESTART. This is not a reset, but just a
restart to have the KISS operations take
effect. Normally the TNC will blink the
LEDs three times on RESTART. If the
TNC blinks three times on reset or power-
on, it’s informing you that the TNC is in
KISS mode.

If your TNC doesn’t operate correctly
after using or experimenting with the
PACSATS, make sure that the TNC is not
in KISS mode (three blinks on power-
on). The TNC will retain this mode even
across a power-down. The best way to get
the TNC out of KISS mode is to run the
“PB/PG” program, then exit and answer
YES when the computer asks you wheth-
er to take the TNC out of KISS mode.

Looking Ahead

Next month, instead of jumping into the
9600-bps satellites, I'll talk more about
“PB/PG™ and “WiSP” and how to actual-

ly communicate with the digital satellites.
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Plain Talk About Radio Theory

A Different Kind of Theory

Instead of his usual discussion of electronic theory, WoTNS mounts
his soapbox this month and shares some theories on the future of
ham radio. We hope you'll find “food for thought” in his ideas.

id you ever want to go to the near-
Dcsl hilltop and shout, with all your

might, about something that was
bothering you? Maybe you were driven
to do so by the past election, the com-
mercialization of the holidays, or any one
of a zillion things that grate on our nerves
inthis high stress era. Few of us ever make
the futile gesture.
Instead we bottle up
our frustrations while
our stomach ulcers
grow little ulcers of
their own.

I've been feeling
that way for months
now, and my ever-
suffering editor has
allowed me to bellow
from the mountain-
top called CQ VHF.
I'm really bugged
about the status and
direction of ham
radio and I've got to
unload on someone.
So forgive me this
once if I don’t talk
about wavelengths, dipoles, modulation,
etc., and focus on our hobby’s future.

The No-Code Debate

It’s unbelievable that I still see gigabits
of messages when I log on to Compu-
Serve, the Internet and so on, debating the
merits of the No-Code license class. I
mean, get a life, guys! Nothing you say
or do is going to change the fact that we
have a license class which you can earn
without needing to know Morse code. If
these naysayers spent as much time and
energy helping newcomers as they do
berating the No-Coders, our fraternity
would be in much better shape.

Whether you admit it or not, the Tech-
nician Class license is the best thing to
happen to ham radio since the invention
of the microprocessor. Many hams seem
to have forgotten why we have this li-
cense class. Until the rules were changed,
ham radio was a hobby for old geezers.
The average age of a ham radio operator

was above 50 years old! Those of us who
battled for the No-Code license class
wanted to get more people into the fra-
ternity who didn’t need walkers to get to
their ham gear. We accomplished that
goal very nicely, thank you. The ranks of
ham radio literally exploded.

Sure, a lot of those who took the No-
Code test settled for a handheld radio and
didn’t go further. But that’s our fault, not
theirs. We crafted extensive programs
and promotions to draw people into the
hobby, but expended very little thinking
and effort on what to do with this valu-
able resource once these people got their
tickets. And sure, many newcomers never
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even get on the air. But again, this is our
fault. What they saw, once they became
hams, failed to stimulate their interest suf-
ficiently to progress further.
Butdon’tlose sight of the fact thateven
these people represent numbers. When
ARRL representatives visit a Congress-
critter, they can honestly say they repre-

sent the interests of 700,000-plus radio
amateurs. Don’t think for a minute this
fails to impress Senator Cleghorn and his
cronies. He listens to what our represen-
tatives have to say, and, when a bill comes
up that affects our fraternity, he remem-
bers the message of voter strength that
was delivered. Like it or not, numbers are
responsible for the string of successes that
the ARRL has had in Washington.

The FCC listens to numbers, too. They
get gobs of letters and petitions from
wild-eyed hams with great ideas about
what should be done with the ham bands.
But unless they also get tons of support-
ing letters for an idea, it usually “dies on

By Donald L. Stoner, W6TNS
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“I’'m really bugged about the
status and direction of ham
radio and I’ve got to unload on
someone. So forgive me this
once if I don’t talk about
wavelengths, dipoles,
modulation, etc.”

the vine.” But numbers are why the Com-
mission listens to the ARRL and often
does what it suggests...there’s a reason-
able assurance that many hams support
any position that the League takes.

Morse Code

I wonder if there was the same hate and
discontent evident when the rules were
changed to outlaw spark gap transmitters
in favor of stabilized vacuum tube equip-
ment? Contrary to what you may think, I
am not old enough to remember those
days. Even though I was not around to
wind helixes and breathe ozone fumes, I
doubt that hams of that era were as spite-
ful as those of today. ARRL founder Hi-
ram Percy Maxim (the original W1AW)
would be hanging his head in shame if he
could receive 75 meters up there.

Again, I see message after message ex-
tolling the virtues of Morse, interspersed
with those saying it’s dead and offering
tocartitaway. Thank heavensitisn’t pos-
sible to fire a shotgun over a ham rig or
the casualties would exceed those of
World War II.

We’'ve lost sight of the purpose of
Morse as it relates to the licensing pro-
cess. Today, code is just one aspect of our
hobby and a fun activity for many hams.
But there are many who resent having
those dits and dahs shoved down their
throats as an entry requirement for HF.

What everyone seems to overlook is
that Morse code as a licensing require-
ment is nothing more than a filter for sep-
arating the motivated from the unmoti-
vated. Let’s be honest and admit that we
really don’t need more hams on the HF
bands. We lowered licensing standards to
bring more people into our fraternity and
the program accomplished this by giving
No-Code Technicians access to the VHF
spectrum. But there is no overriding need
to increase the population densities on
HF. At the moment, the 20, 40, and 75
meter bands are chock-a-block full.

Have you ever read about experiments
where too many rodents are housed in too

small a space? That’s right, they start
fighting amongst themselves to lower the
density. You can see the human equiva-
lent of this experiment in our daily life.
You saw it happen on the Citizens Band,
and it’s starting to happen on our high fre-
quency bands. If you doubt that, listen to
the intentional QRM between the slow-
scanners and DXers on 20 meters.

One often hears the argument that
Morse has become irrelevant in ham ra-
dio. “Why not use a different test to per-
mit access to the HF bands,” they ask?
But no one has yet come up with a filter
that’s as good as Morse code for regulat-
ing the population densities on the high
frequency spectrum.

Getting access to HF is, and should be,
something special. These bands are the
“jewels” in the ham radio crown. I say
this not as someone who has “got mine”
and doesn’t want anyone else to get
theirs. But trying to wedge a signal into
a slot on 20 meters can evoke all sorts of
hostility. Get too close to the frequency
arare DX station is on and the wrath of
the gods will descend upon you. Snuggle
up alongside a net operation and you’re
“dead meat.” And keepinmind that we’re
at the bottom of the sunspot cycle. When
the solar flux gets up in the hundreds,
you're going to see absolute chaos on the
high frequency bands even with the cur-
rent densities.

I doubt that the current testing require-
ments will change significantly in the
near future. Even though the number of
Technicians continues to increase, the
majority of ARRL members do not want
the code eliminated or the speeds re-
duced. Like it or not, until their position
changes, that’s “life in the big city,” folks.

Let's Get on with It

For the sake of this discussion, let’s
assume that I'm correct. What can be
done to make the best of the present sit-
uation? What can be done to motivate the
unmotivated?

We tend to think of Morse as a diffi-
cult hurdle. And to a certain extent, it is.
I know. I'm still trying to earn an Extra
class ticket. Other than giving up the
weed (tobacco, not that other stuff), get-
ting my code speed up is the biggest chal-

lenge I've ever faced. To be absolutely
honest, I don’t like Morse. But 20 words-
per-minute is a mountain that I must
climb if T want to upgrade.

Why don’t we make learning Morse a
fun activity? Carole Perry, WB2MGP,
one of the only teachers in the nation to
have ahamradio class in school, has done
it time and time again. She tells her stu-
dents that Morse is a “secret code” that
their parents and “outsiders™ can’t under-
stand. The students’ reaction? They love
learning Morse.

Did you know that one of the big sell-
ers at RadioShack stores is the tiny-
talkies with Morse keys attached? You
know the kind I mean. They have a chart
of the Morse code on the back and chil-
dren can use the code to send messages.
Unfortunately they have very limited
range (imagine CW on CB!—ed.)

My favorite idea is to create a Part 15
segment in the 160-meter ham band. Part
15 is the section of the FCC Rules and
Regulations having to do with unlicensed
transmitters. It covers such things as the
tiny talkies just mentioned, wireless mi-
crophones, garage door openers, and so
on. My vision is to create a simple tran-
sistor CW rig that anyone could buy at a
ham emporium or any number of other
consumer electronics stores. A rig like
this would sell for less than $100. The
specs would permit all the power output
you could deliver from a 12-volt, 1 am-
pere wall-mounted transformer. The
maximum antenna length permitted
would be 50 feet. Now this doesn’t sound
like much, but I built a pair of these
devices and was able to communicate
more than 10 miles.

Just imagine of the possibilities.
Youngsters could communicate with
anyone in their school. Scouts could earn
merit badges for working X number of
stations. What better way to revitalize a
ham club than to start a construction pro-
ject building up Kits of these tiny and
inexpensive rigs?

One of the most important byproducts
of such aband would be the intermingling
of amateurs with the general public. I
believe this is one of the most beneficial
things that can accomplished in future
licensing and allocations. The amateur
radio special interest groups (SIGS) on

“Those of us who battled for the No-Code license class wanted to
get more people into the fraternity who didn’t need walkers to get to

their ham gear.”
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“My favorite idea is to create a Part 15 segment in the 160-meter
ham band...create a simple transistor CW rig that anyone
could buy...(and promote) the intermingling of amateurs with the

general public.”

CompuServe, America Online, and the
Internet are often visited by curious but
unlicensed people. They represent a great
pool of potential new amateurs. An on-
the-air equivalent would be very benefi-
cial to the growth of ham radio.

Could it be done? Sure! It would take
the ARRL to push it and the FCC to buy
the idea. But wait a minute. What about
international regulations? Don’t they say
you have to demonstrate a proficiency in
sending Morse code? That’s right. But
they also say that this is for access to the
high frequency (HF) spectrum, and 160
meters is in the medium frequency (MF)
band. Isn’t this a loophole, you ask?
Correctimundo once again. But it’s no
bigger a loophole than the one which per-
mits FCC licensing without a sending
test. If you canreceive it, the Commission
rationalizes, then (wink, wink) surely you
can send it. The bottom line is: where
there’s a will, there’s a way.

What About 10 Meters?

Another idea I'd like to toss out is to
permit a similar operation on the 10-
meter CW band. It would work like this:
Any amateur wishing to “Elmer” people
would be permitted to let his or her call
letters be used by others with a dash and
numerical suffix. For instance, I would
be permitted to let up to 10 or 12 totally
unlicensed people use WG6TNS-3,
W6TNS-9, and so on. It would be my
responsibility to see that they were fully
conversant with FCC rules and regula-
tions, and / would be responsible for their
correct and legal operation. Only CW
operation would be permitted between
say, 28.1 and 28.3 MHz. You can bet your
boots that if [ allow others to use my call,
I’'m going to make certain they won’t
abuse the privilege.

What about equipment? Let them use
commercial rigs with 100 watts maxi-
mum power. But won’t they bootleg on
the SSB portion of the band? I doubt it.
First, if you pick your “Elmerees” care-
fully, and educate them properly, this
won’thappen. And second, what’s to pre-
vent Joe Blow from buying arig and boot-
legging anyway?

Which idea is best? I don’t know, but
where is it written that you have to do one
or the other? Why not do both?

How About a
Digital Highway?

As I said earlier, letting amateurs inter-
mingle with the general public, on the air,
is an important concept. We currently
have a unique opportunity to do exactly
that and, at the same time, create an ama-
teur radio digital highway on the 902- to
928-MHz band. Agree or not, packet is
“dying on the vine” because of its slow
speed and even slower throughput. Once
you’ve been ripping along on the Internet
at 28.8 kilobaud, 1200 bps seems painful-
ly slow. Have you ever tried to download
a picture via packet at 1200 bps? Don’t
even think aboutitunless you want to stay
connected to your local node overnight.

But the 902- to 928-MHz band is
unique. We have amateur privileges on
this band and the general public is also
allowed touse it with Part 15 (unlicensed)
equipment for wireless LANSs (local area
networks). It would be possible to design
equipment that would permit Ethernet
speeds (10 Mb/s) in a gigantic amateur
radio LAN. The general public could use
the same equipment on the same fre-
quency under Part 15. Want to commu-
nicate with them? Why not? Want to talk
business? Just don’t use your call letters
when sending messages to your office
and limit your power to Part 15 levels.

Certainly, I have greatly simplified the
problems involved in creating a digital
highway, not only in the area of equip-
ment design and procedures, but also
with respect to licensing. Letting the
amateur community intermingle with an
unlicensed public is a concept that is
totally alien to the FCC and, I suspect, to
the League as well. But I still maintain
that, if you want to do it and it’s good for
amateur radio, a way can be found to
accomplish it.

Getting the Ball Rolling

The Tucson Amateur Packet Radio
(TAPR) group, always on the leading

edge of the digital world, may have
already started the ball rolling. They’re
making a group purchase, for their mem-
bers, of some commercial 902- to 928-
MHz frequency hopping spread-spec-
trum transceivers. These units operate at
173 kbaud (up to 115 kbps throughput),
have 1-watt output, and a range of 20
miles. The price? For TAPR members
only, $399. In the commercial market-
place, the unit is much more expensive,
so this represents a real bargain and a real
service for amateur radio. Now, 115 kbps
may not permit the creation of a digital
highway, but it’s honkin’ fast compared
to present TNCs and even 28.8 kbps
modems. (These radios are intended pri-
marily for use with TAPR's spread-spec-
trum experiments conducted under spe-
cial FCC authority. But they may also be
used by anyone else under Part 15 rules.
See “VHF News” for more info.—ed.)

If you want to join TAPR or would like
more information on this product, check
out their home page on the Internet at
<http://www.tapr.org>. You can also
contact them by e-mail at tapr@tapr.org
or, for those of you not yet ready for the
21st century, by phone at (817) 383-0000
or by mail at 8987-309 E. Tanque Verde
Rd., Tucson, AZ 85749-9399.

What About the

Manufacturers?

I’'m sure you’ve seen numerous mes-
sages and heard a number of divisive
comments about the supposed greed of
ham radio manufacturers. This is absurd.
The ham radio business is in the doldrums
these days. Many old, established com-
panies have gone out of business, includ-
ing a number of ham radio dealers. Next
to the FCC and the ARRL, those who sup-
ply ham equipment are some of the best
friends we have. Naturally they want to
sell more and more ham gear. Their
stockholders demand it. But they know it
would be foolish to do anything, or sup-
port any regulations, which would harm
or diminish their market.

However, the ham equipment manu-
facturers are not without fault. My prin-
cipal “beef” is that, in an effort to com-
pete with each other, they add more and

“I suggest ham manufacturers
start thinking like King Gillette.
He gave away razors but made
a fortune selling razor blades.”

72 o CQ VHF ¢ March 1997

Ham Radio Above 50 MIHz



COMMANDER® AMPLIFIERS

“Letting the amateur
community intermingle with an
unlicensed public is a concept
that is totally alien to the FCC
and, I suspect, to the League as
well. But I still maintain, if you
want to do it and it’s good for
amateur radio, a way can be
found to accomplish it.”

more features and make products which
are more and more expensive. Fewer and
fewer people, including newcomers, can
afford them. I suggest ham manufactur-
ers start thinking like King Gillette. He
gave away razors but made a fortune sell-
ing razor blades. I believe there are mass
market products that every amateur will
want to buy. There are products that will
interface amateur gear with the Internet.
But they have not yet been conceived of
or invented.

Just think of the marketing possibili-
ties if the idea for a Part 15, 160-meter
radio became reality. Dealers could sell
it for $99.50 and when the buyer was
ready for something more snazzy, Ken-
wood, ICOM, Yaesu, orothers could give
a $100 trade-in on the purchase of one of
their products. The dealer could resell the
QRP rig or even give it away to the local
school and take a tax credit. Essentially,
this would make the radio, and the use of
it, free. These days, everyone wants
something for nothing and a program to
“give away” ham radios would be a mar-
keter’s dream.

Reclaiming the Future

People have only a limited amount of
leisure time available. The lure of fami-
ly, television, video games, sports, and
the Internet weaves a tempting web (no
pun intended). If we truly want to attract
more people to our hobby, then we must
consider the competition and plan our
campaign accordingly. In a battle be-
tween Archie and Super Mario, Archie
will lose. At the moment, we amateurs
are the Archies of the 218t century.

73 Don, W6TNS

Editor’s note: The opinions ex-
pressed in this column are those of
the author and do not necessarily rep-
resent the views of CQ VHF or CQ
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Public Service and Emergency

Cellphones vs. Ham Radio

As more and more public safety agencies become equipped with
cellular telephones, some are starting to question the continued
relevance of amateur radio emergency communications. The challenge:
What can hams offer that cellphones cant?

few months back, there was a dis-
A cussion on the ARRL Field Organ-

ization reflector on the Internet
about how to justify ham radio emer-
gency communications in a world of cel-
lular telephones. We thought you might
find the exchange interesting and useful,
and we apologize to those whose remarks
we edited or whose callsigns may have
changed recently.

(For those of you who are new to ham
radio emergency communica-
tions, ARES is the American
Radio Relay League’s “Amateur
Radio Emergency Service,”
RACES is the “Radio Amateur
Civil Emergency Service,” run
by state and local offices of emer-
gency management, and FEMA
is the Federal Emergency Man-
agement Agency.—ed.)

The “thread” started with the
following message from Bob
Dougherty, NSUOQ, ARRL
Emergency Coordinator (EC),
Seneca County, Ohio:

Each day here in northwest Ohio,
more and more agencies such as the
Red Cross, the local FEMA agency,
and others, are deciding that. in the
event of an emergency, the cellular
phone companies will be the choice
for emergency communications.
Many of these agencies have come
out and said that amateur radio is no longer
needed and would no longer be supported, and
that cellphones would serve as their backup
communication system. Some have even told
the local ARES/RACES groups in neighbor-
ing counties that they no longer need the ser-
vices of the amateurs in their counties. This
opinion is becoming stronger each day. To
make it clearer, they are telling the local hams
thanks for the help in the past, it was fun, have
a good life, and see you later. We no longer
need your radios.

Now, here’s something to think about: With

cellphone technology advancing at the rate it
is and with satellite phone systems becoming
more and more available and affordable each
day giving the same services as the cellphone
systems but without the dead spots in loca-
tions like cellphones have, where does that
leave the local amateur radio operator? What
service can you provide that some other more
advanced system can’t handle? In other
words, what difference can you make in a
world that is technically leaving you in its
dust? 1 live in an area that has a very slim

system? These are the questions we need to
ask ourselves, Any thoughts on this?

Trained Operators
Are the Key

The first response came from Steve
Strong, KS4EL, the ARRL EC for Brow-
ard County, Florida:

Bob, I don’t know if you really saw what
happened here in south Florida after Hurricane

Andrew. Cell phones need to talk to

chance of an earthquake (possible, but unlike-
ly). There isn’t much that could do enough
damage to leave the area without some type
of communication. Again, with the satellite
phone becoming more available, that means
your area will soon have a communication
system that can not be knocked out by natur-
al means.

‘What does that leave you to offer that would
be useful? Where do you as an amateur radio
operator fitinto this technologically advanced
world? What can you offer that can’t be
accomplished with some other more advanced

something...after a hurricane like that,
all the somethings (antenna towers)
looked like pieces of licorice tied in
knots on the ground. All the land-wire
based phone systems, which cellular
ties into, were seriously overloaded.

What can we as hams offer that cell
phones can’t? Perhaps the most impor-
tant thing we can offer is our training,
or at least the training we should have.
You'll find that most of these govern-
ment agencies don’t have anyone
trained to handle large volumes of traf-
fic. Cell phones also don’t talk to sev-
eral people atonce, buthamradios can.

We were involved recently in a
mock air disaster exercise, and the
emergency management officials
were very impressed and didn’t fully
understand what we could do for them
until this exercise. We had a packet
station set up and people on the patient
transports and were able to track each patient,
where they were, and what the status was of
each. They had no other way of doing this due
mainly to the lack of resources and training.
They just can’t hire people to sit around and
be trained on volume traffic-handling to be
placed when needed. With the hams, they get
it for free and, due to the lack of bureaucracy,
probably get it better than they could do on
their own.

We still have a lot to offer. Maybe all the
ham groups aren’t doing a very good job of
letting government know what we can do for
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Many places where communications are needed are found outside the coverage area of cel-
lular phones. This wilderness checkpoint for a dog-sled race in Maine may be an extreme
example, but disasters don't always happen in heavily-populated areas. (N1LON photo)

them—that, I'd believe. We have lots of ad-
vanced systems as well, packet, APRS,
pactor, etc. Yes, we may not need to do much
every day, but when disaster strikes, that’s
when we really show our worth. Just like at
Hurricane Andrew, the LA earthquake, the
Oklahoma City bombing, major air disasters
(when there are survivors), and even things
like bombs. Basically, we are useful whenev-
er the normal communication systems are out
or inadequate.

It's amazing how everyone thinks cell
phones will do the trick. They just can’t, they
don’t work without towers and wires that are
very likely to be damaged in a major disaster
and they don’t do dispatch.

I agree though, if we don’t continue to
improve, advance, and sell our services, then
more government agencies will lose sight of
our benefits. We do need to continue to look
to the future and not just rest on our laurels of
the past.

Cellphones Are Great,

But...

Next, Clay Jackson, N7QNM, added
perspective from someone who knows
the weak points of cellular systems:

I'm pretty familiar with cellphones and cel-
lular/PCS technology (used to work for a
major player). There are several flaws in this
argument, in fact: so many that I probably will
forget more than I remember. But here goes:

1) All of these services are designed more
or less along the same premise as the landline
phone system. One of the most important
premises here is that only a very small per-
centage of the possible users of the system will
actually be using it at any pointin time (I don’t
know what the exact assumptions are, but it’s

a small number). Consider the numbers: Even
if a given cell site had 100 radios, then only
100 people could use that site simultaneous-
ly. Most cell sites have far fewer than 100
radios. Ask anyone who uses a cell phone in
amajor metro area how often they get “no ser-
vice” or delays because of high usage. And,
during any kind of disaster, the usage rates go
through the roof, as everyone calls their sis-
ters, cousins and aunts, and asks “didja feel/
see/hear that?”

2) Even if the cell site survived, and all of
the radios were not busy; communications
from the cell site to the MSC (Mobile Switch-
ing Center), which must happen in order to
handle the call, are often carried over landline
phone circuits. These are, of course, subject
to disruption from all sorts of sources, includ-
ing overload, downed lines, earthquake, etc.

3) Again, even ifthe cell site itself remained
intact: some cell sites are placed in areas
where, for whatever reason, backup power is
difficult to come by and/or not possible (for
example, in some cases, the site is so close to
residential areas that the carriers are forbid-
den to use backup generators, or are allowed
to use them during only certain hours). Battery
backup is fine, but only lasts so long. And the
list goes on......

A couple of final comments:

Please don’t misunderstand the above to
mean that cellphones/PCS/wireless is com-
pletely useless, or that the carriers are not
doing all that they possibly can to make them
more useful and more reliable/robust. But
emergency managers need to also understand
that all of these carriers are in the business of
(trying to) make money during non-emer-
gency periods, and so their primary focus is
not to build a disaster-hardened communica-
tions system. They’ll do the best they can with
the resources they have.

“What service can you provide
that some other more advanced
system can’t handle? What
difference can you make in a
world that is technically leaving
you in its dust?”—N8UOQ

As a practical example of the above: Here
in the Seattle area in the last year, we’ve had
two minor earthquakes. In both cases, the cell
networks for both carriers were disrupted (i.e.,
unavailable) for up to a half hour (according
to news reports after the fact) due only to vol-
ume (there were no reported system problems,
other than call volumes). Also, during two
recent windstorms, both networks were again
impacted due to volume, power problems, and
landline issues. Yet, in all of these cases, the
local ARES groups were up and running and
checking in on various nets (there were only
a couple of “informal™ activations, but there
were lots of trained communicators ready to
go if they had been needed). Remember, it’s
easy to nor prepare,

Don’t Forget Politics

and Economics

Neil Fullagar of Alameda County, Cal-
ifornia, added political and economic
considerations to the technical limita-
tions that Clay outlined:

There is nothing wrong with using cell
phones as a tool. I have one. It is a tool. It
would be quite foolish to think it’s the tool.
The same is true, by the way, of amateur radio.

Technical advances per se won’t eliminate
the limitations of cell phones. Most of the
shortcomings of cell phones (and for that mat-
ter of landline phone service, the agencies’
everyday radio systems, etc.) have less to do
with technical limits than with economics and
sometimes politics. That said, here are some
specific problems faced by cellular systems
that hams can easily avoid/overcome:

1. Areas of no coverage. I live in a multi-
million-person metropolitan area (Alameda,
California, across the bay from San Francisco)
Cell coverage at my house is marginal. [ know
of many places within less than ten miles of
home where there is no coverage at all. Could
there be service? Sure, but there money’s not
there, so there isn’t. At a seminar last week,
it was noted that most of the major wildland
fires in California have been foolishly held in
places where there is no cell coverage.

2. Saturation. If the landline system over-
loads in an emergency, what makes people
think that the cell system won’t? It makes no
economic sense to provide lots more capaci-
ty than is used on a day-to-day basis. (Again,
not a technical problem.) Even routine events
like conventions and ballgames choke the sys-
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tem. Even though a priority system is provid-
ed forin the standards, most carriers are death-
ly afraid of implementing it. (I've heard of
some telling agencies they will have priority
when in fact they don’t.)

3. Even within a given cell carrier’s sys-
tem, service is dependent on multiple con-
nections between cell sites and the computers
controlling the operation. Some are fiber optic
connections which tend to be pretty secure
(although we came very close to losing the
major fiber line between SF and the East Bay
in 1989) but many others are rooftop to
rooftop microwave, subject to damage by
earthquake or wind. Again, we know how to
build extremely robust facilities, but eco-
nomics will dictate what is “good enough.”

4. If both parties to the call are not using
the same cell carrier, completion of the call is
dependent on the landwire system.

5. What happens when power lines are
down? Most cell sites have battery power for
a few hours. After that, zip. Yes, most of them
have connections in place for a generator to
be hauled to the site. That’s fine for an isolat-
ed failure. Last T heard, one of the local carri-
ers had two generators for the whole region.

6. Cell phone conversations are quite dif-
ferent in nature from most amateur radio or
public service agency radio systems. A cell
phone call is one-to-one (and sometimes that
isaplus!) But you can’tuseit torapidly inform
20 locations of something. You can’t very
well use it to canvass for which location has
a surplus of some resource, or who knows
where Captain So-and-So is. Another facet of
this is that you have to know the phone num-
ber of the person with whom you need to get
in touch, We have had experiences in the Bay
area where the carriers brought in hundreds of
phones (bless them) which were distributed to
agencies and which were helpful, but nobody
had lists of who had what phone. There was
traffic over other radio channels asking,
“What's your cell phone number?”

7. Of course, there’s also the matter of cost.
Cell phones are expensive. We're free. Satel-
lite phones are wildly expensive both to buy
(last time [ priced one it was in five figures)
and to use (dollars per minute.) They are prob-
ably a valuable tool, but we're not going to
see them widely deployed anytime soon.
When we do, of course, that will largely take
care of the coverage area issue but it still
leaves the capacity issue.

I don’t doubt your report that agencies are
thinking along these lines. 1 also don’t doubt
that they’ve been encouraged to do so by the
carriers” marketing people. I do question the

wisdom of placing complete reliance on cell
phones for handling emergencies.

Next, Ken Harwood, WASQZI, ARRL
EC for Bexar County, Texas, highlight-
ed ham radio’s strong points:

Bob, during a real emergency, cellular
phones become gridlocked due to over-use by
everyone trying to contact everyone else, ren-
dering the system totally useless to the peo-
ple actually trying to handle the emergency.
Take a look at what happened during the
California earthquakes, Hurricane Hugo, etc.

Also, nothing beats a network of stations
all monitoring the same frequencies at the
same time for getting maximum information
passed among the stations. During emergen-
cies requiring opening lots of shelters, people
managing those shelters need to communicate
among themselves and with other agencies. It
is a much easier task if all those shelters are
manned by amateur radio operators listening
to the same net.

Serve Your Served

Agency Better

The ARRL Colorado Section Emerg-
ency Coordinator Richard Ferguson,
KA@DXM, added his suggestions:

I was thinking about Bob Dougherty’s
question about what to do when your served
agency decides that since they have cell-
phones or otherradio systems, that they do not
need hams. [ have three answers:

1. Consider offering the agency something
that they do not have. In other words, they
already have people with clipboards and HTs.
Offer them packet radio for hard copy mes-
sages. Offer them amateur TV. Some groups
in Colorado have been very successful with
these services, although they sometimes pro-
vide plain voice as well. I was recently at a
meeting where a served agency representative
said that he expected police cars to have data
radios in the next few years, but that amateur
TV was something that the police would prob-
ably never have. In other words, amateur
packet could be “obsolete” at some point.
Note, however, that different agencies have
different capabilities, and an agency with a
limited budget may look at hams differently
from an agency that has recently installed a
new communications system.

2. Serve your served agency better. It may
be that the local ARES group has not been
providing what the served agency wanted, or
perhaps the amateurs were perceived as more

“Emergency managers need to also understand that all of these
carriers are in the business of (trying to) make money during
non-emergency periods, and so their primary focus is not to build a
disaster-hardened communications system. They’ll do the best they
can with the resources they have.”—N7QNM

of a hassle than an asset. It might be hard to
get a straight answer from the agency, espe-
cially if the EC is part of the problem. (Please
don’t take this personally; I have no informa-
tion about Ohio ARES, so cannot judge the
groups there.) The California RACES group
sends out a series of bulletins about focusing
on the served agency. If you have access to
packet look at the EMCOMM bulletins. It is
also available on the WWW. I may not agree
with 100% of that they say, but I agree with
their focus on the served agency.

3. Wait for an event to demonstrate that
their communications systems are not ade-
quate, and let them know you are still avail-
able if needed. Frequency overloadis real, and
common in disasters.

4. One other thing that amateur radio oper-
ators provide is ham ingenuity. Usually the
ham can figure out how to do the communi-
cations job one way or the other. This caneven
include finding stuck transmitters on public
safety frequencies. Mostradio users have lim-
ited understanding of their radios, so any
problem causes communications to stop. This
can be a selling point.

I do not think that amateur radio is obso-
lete; it was recently used fairly extensively at
amajor forest fire in Colorado. [ have not seen
any evidence in Colorado of a reduction in
interest in amateur radio from the served
agencies. Good luck.

The Problem of
Capacity Limits

Howard Coleman, N6VDV, wrote
from personal experience about a time
when ham radio worked fine but cell-
phones failed:

As one of those awakened by the North-
ridge Earthquake here in California, I can per-
sonally attest to the failure of the cellular sys-
tem. My ex-wife grabbed her cell phone
within five minutes of the quake and was not
able to get a line for almost three hours. My
HT was inuse within five minutes of the quake
as the wireless ham radio network activated.

I am also an employee of one of the largest
international telephone companies in the
world (don’t want to say which one, as they
frown on employees not fully supporting the
company line) and would not trustacell phone
during an emergency due to the system struc-
ture. Normally, the cell sites can only handle
30 to 100 calls at a time. The number fluctu-
ates depending on various factors. In rural
areas where emergency help is usually a dis-
tance away, the number of calls is reduced to
a very small number—if the area has cellular
coverage at all.

An easy way to confirm how many possi-
ble calls can be handled at any one time is to
look at the frequency allocation for cellular
telephones, then divide the frequency into
bandwidth required for each channel. You
will find that the number is very small com-
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pared to the number of cellular phones that are
in operation.

Cellular phones serve a very valuable func-
tion but that should not be counted on any
more than the traditional wire based telephone
system as the wireless system uses the wired
system to carry the vast majority of the calls.
Human nature calls for us to seek security dur-
ing an emergency by communicating with
some one. The average person is going to pick
up that telephone, be it wired or wireless. to
seek comfort following an earthquake, hurri-
cane, flood or any of the other disasters that
affect large groups. That is what ties up the
telephone system and is why we constantly
hear the emergency workers telling people to
stay off of the phone unless they need emer-
gency help.

Hams Avert

Hospital Chaos

Finally, April Moell, WAG6O0PS,
ARRL EC for Orange County, Califor-
nia’s Hospital Disaster Support Com-
munications System, added her per-
spective on the ham vs. cellular question:

No agency should put all their alternate
communications needs in one basket. Cell
phones have their limitations and so do busi-
ness band walkie talkies and so does amateur
radio, etc. The key is to know the advantages
and limitations of each and prioritize the use
of the various resources.

Our Hospital Disaster Support Communi-
cations System in Orange County, Califor-nia,
has responded to a number of emergencies
involving hospitals and find the more resources
the better. Cell phones alone can’t do it. In the
Laguna fire and floods, cell sites were dam-
aged and/or overloaded. The batteries in the
two cell phones at one hospital in the flood area
failed as well after a short time. Amateur radio
operators assigned to the hospital provided the
only outside communications. In the Laguna
fire, we backed up the intermittent phones at
four hospitals for their outside communica-
tions, as most cell phone communications in
and around the area didn’t work.

In a complete phone failure affecting one
of our supported hospitals in December,
1995, the hospital used its pay phones and
cell phones for outgoing calls with us as
back-up il needed. Most of what we did,
though, was assist with internal communi-
cations around the hospital. Hospital
walkie talkies weren’t enough, and four
hours into the eight-hour incident, the bat-
teries had failed on all of them. Our hams
were well prepared and we could also bring
in fresh operators.

One other situation has cropped up on at
least three occasions in phone outages at hos-
pitals. The 2-3 cell phones that the hospital
sometimes has seem to get commandeered by
administration rather than going to patient
care areas.

Summing Up

In summary, cellular phones are here to
stay. Satellite phones, when they arrive,
also won’t go away. And each will be use-
fulin its own way. But neither will replace
amateur radio’s ability to operate inde-
pendently of the telephone network, to
communicate with many locations simul-
taneously, and to provide a pool of trained

communicators who can free up emer-
gency personnel to save lives while our
volunteers handle the messages—at no
cost to the agency or the taxpayer. If you
face a situation similar to that presented
here by N8UOQ, this column should give
you plenty of ammunition with which to
back up your basic response: Don’t put all
your eggs in one basket—especially not
when lives are on the line. =
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One Reader’s Opinion

' Through Other People’s Eyes

While his example may not be specifically related to YHFE, KOGUX has
some thoughts for all of us on how we appear to others.

ne fine spring afternoon I was, as
O hams often are, on my roof (erect-

ing a new 20-meter vertical) when
my neighbor wandered into my front
yard. “Whatdo you have?” he asked, rais-
ing an eyebrow and looking up at me in
wonder, “a CB radio?”

“Ah-ha,” I thought. “Here’s a great
opportunity to sell another poor lost soul
on the graces of amateur radio.”

“No,” I replied proudly as T ducked
under my dipole, side-stepped a guy wire
and leaned against the mast of the beam.
“I’'m a ham radio operator.”

Pointing to the HT on my belt, I was
just about to sing the praises of the ama-
teur service and offer to take the time to
demonstrate what my home station could
do (I did need to check out the new anten-
na, after all), when he opened his mouth
and spoiled my day.

“Yeah, I knew somebody had a CB
or...something around here. You see,
someone’s been interfering with my TV
reception....”

I was distraught. I had taken great care
when assembling my station to prevent
hearing just such alament from my neigh-
bors. All of my equipment and antennas
were grounded, I had installed low-pass
filtering on my HF rig, and everything
was in tip-top working order. My anten-
nas (and, therefore, my radiation pat-
terns) weren’t as high above the roof as I
would have liked, but on a city lot, what
ham'’s are?

Buteven if my station wasn’t the cause
of his TVI problem, whether I liked it or
not, I had a responsibility to my neigh-
bor, morally even if not legally, to help
track down and correct the problem.
There was no reason that his pastime and
my passion couldn’t coexist, even if it
meant I had to go a little out of my way.

Like it or not, every other amateur has
the same responsibility, both to his neigh-
bors and, more importantly, to other hams.

Our Neighbors:

An Amateur Resource

Public awareness of amateur radio is,
without a doubt, the most important fac-
tor in the future viability of the Amateur
Radio Service. Every contact between a
ham and one of his or her neighbors can
either benefit or harm the reputation of
ham radio, whether you’re discussing
TVI or the weather. Non-hams will base
their opinions of the service on the indi-
vidual amateurs they know, and that
means that each of us has to act as an
ambassador of sorts.

As things stand, few people outside of
the service understand the attraction of
ham radio, or even have a basic working
idea of what the amateur service is. This
isolation is the only reason that commer-
cial interests have had any success at all
vying for control of our precious spec-
trum. The amateur bands are often meta-
phorically compared to national parks,
yet they don’t attract nearly the amount
of support afforded those other, less ethe-
real resources.

The infamous (and as yet unresolved)
“little LEO” incident can be likened to a
big business lobbying for the rights to log
the forests of Yosemite, an ‘event that
would have caused massive outcry from
the public at large. Letters, phone calls,
and e-mail should have been generated by
the general public, crying out against this
perceived threat to public safety as they
would against an ecological attack on the
great American wilderness. Yet little of
the correspondence written to protect 2
meters and 70 centimeters was generated
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“Every contact between a ham
and one of his or her neighbors
can either benefit or harm the
reputation of ham radio,
whether you’re discussing TVI
or the weather.”

by non-hams. The reason is simple; non-
hams are only dimly aware that ham radio
even exists.

While some have folded their arms,
closed their minds, and decided that the
public at large isn’t technologically in-
clined enough to understand the com-
plexity of spectrum allocation and man-
agement, I heartily disagree. I think that
the average person is sophisticated
enough to tackle the issue and intelligent
enough to see that the Amateur Radio
Service deserves to be preserved.

If ham radio is to survive in its current
form we need a grass-roots education
movement, one that involves both you
and your neighbors.

Outside Looking In

Unfortunately, many people equate
ham radio with Citizens Band. This egre-
gious, but fixable, mistake occurs large-
ly because many people come into con-
tact with their amateur radio operator
neighbors only while trying to locate the
source of a TVI problem. Thanks to the
proliferation of Citizens Band radio, al-
most everyone has had an experience
with an inconsiderate neighbor—the kind
who disrupts TV and radio reception for
blocks using excessive, illegal power and
modulation. Following the natural course

By Ken Collier, KOGUX
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of human generalization, most people
automatically assume that anyone caus-
ing TVI must have a “CB.”

This confusion has led to problems and
has helped to handicap the amateur ser-
vice. Most restrictive covenants and local
ordinances against outdoor antennas are
the direct result of the CB boom of the
1970s, which brought television and
broadcast radio reception to an all-time
low. Much to the detriment of hams ev-
erywhere, very few of these covenants
differentiate between CB and ham anten-
nas because few outside of amateur radio
acknowledge that there is a difference
between the two.

Even those who are aware that the ama-
teur service is distinctly separate and dif-
ferent from CB radio often overlook the
valuable aspects of the service. Too often,
hams are viewed as eccentrics instead of
as public servants. Most non-hams view
the local antenna farm as a liability in-
stead of a public asset.

How Do We Fix It?

Fixing this problem takes effort. We
can overcome the mistaken generaliza-
tions if everyone chips in and helps edu-
cate his or her neighbors. Be polite and
considerate in everyday life. If you're
inconsiderate, you’ll likely have a nega-
tive influence on the way your neighbors
think about the Amateur Service.

Most importantly, if your neighbor
comes to you complaining of TVI, try to
help him fix it. Many cases of RFI are
the result of poor filtering on the TV set
(or radio, CD player, computer, toaster,
or other consumer electronics device),
but do begin by checking your equip-
ment to see that it’s working properly.
Make sure all your coax connectors are
on tight, that your equipment is ground-
ed, etc. The ARRL has a wealth of print-
ed material available on RFI, and your
local Section Manager can refer you to
a Technical Specialist in your area who
can also help.

You're not legally required to spend
any money to correct a problem with your
neighbors’ electronic equipment, but you
can help suggest what types of filtering
to buy and help install the filters. In most
cases, simple and inexpensive RF chokes
made out of ferrite beads will do the trick,
if you put them in the right places.

Sell While You Help

Take advantage of any RFI hunt. Use
it as an opportunity to teach the non-ama-

teurs involved about ARES and other
amateur emergency communications
groups. Let them tour your shack, and
even operate third-party if they wish. Go
out of your way to convince them that
amateur radio operators are public ser-
vants, and show them that the service is
worthwhile and valuable.

The more people who recognize and
believe this, the easier our lives will be.
Public awareness is the key to re-
ducing the number and seriousness of
threats to our bands and removing the
hand-cuffs of covenants restricting out-
door antennas.

A Job Well Done

I was finally able to resolve the situa-
tion with my neighbor...sort of. I asked
him to call me whenever he had any kind
of interference problem. Over the course
of the next two weeks, he called me once
when I was on the radio, and three times
when I wasn’t.

Afteralittle investigating I determined
that his main source of interference
wasn’t my station (obviously), but in-
stead it was a local truck driver witha CB
radio. (I live near a rock quarry and

there’s a steady stream of gravel haulers
passing by the neighborhood at all hours
of the day.) I was causing a slight bit of
interference when I operated 10-meter
SSB, though. A few strategically placed
torroids greatly reduced this, and now my
neighbor and I peacefully coexist. (It also
helps if there isn’t a band opening during
“The X-Files”!) Others in the neighbor-
hood have cable TV so, as of yet, no one
else had complained about my operation
(knock on wood).

Think Win-Win

The greatest benefit of this encounter,
though, was that 1 helped my neighbor
learn about ham radio by giving him a
tour of my shack, explaining to him about
the public service and emergency relief
aspects of the service, and letting him sit
in on a few of my QSOs. Conditions on
20 meters might seem deplorable to me,
but they were quite impressive to him.

With similar effort on the part of oth-
ers we can raise public awareness of ama-
teurradio and help keep the service viable
heading into the next millennium. Every-
one has to do his part to make this work,
though. Even you. |

The opinions expressed in this column are those of the author and do not necessarily
reflect the views of CQ VHF or its publisher, CQ Communications, Inc.
If you have an opinion on this issue or another matter of importance to the VHF

ham community, we'd like to hear from you. Well-reasoned, well-written commen-
taries will be considered for our Op-Ed page. If we publish your Op-Ed article, we'll
give you a complimentary one-year subscription (or extension of your current sub-
scription) to CQ VHE. Submissions not accepted for the Op-Ed page may also be
considered for Letters to the Editor. CQ VHF reserves the right to edit all submis-
sions for length and style.

Oops...

We’ve got two boo-boos to correct this month, although only one of them is
directly from CQ VHF. We've presented our World Wide Web address a couple
of different ways in the past two issues. This is the correct URL (Webspeak
for address); <http://members.aol.com/cqvhf/>. The “/” at the end means it’ll
automatically go to the default file, which is generally “index.htm”.

The second item, which was snagged by eagle-eyed WB2RQX, is an error
in the 1997-98 CQ calendars. In the month of June, the correct dates for the
ARRL VHF QSO Party are the 14th and 15th, and Field Day is on the 28th
and 29th. We regret the errors and encourage you to participate in both events—
but on the proper weekends!
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Q: T am a 16-year-old Tech Plus and have been licensed for
about a year and a half. After saving up all my money. I fol-
lowed popular advice and bought a 2-meter HT. Frankly, I've
been rather bored and don’t use it much. I'm interested in get-
ting active on weak signal, but I'm afraid of the same thing hap-
pening. Is there anyone (dealers, manufacturers, etc...) who
would let me rent a rig to see if it is something I would like to
invest in? I want to try it out, but don’t want to invest a lot of
money yet. Thanks.

73,

Brian Kettell, KB8ZXX
Peachtree City, Georgia

A: Wow! What an interesting question and concept! I'm not
aware of anyone renting ham equipment, but it sure seems like
an interesting idea, not only for newcomers, but also for con-
testers who need gear for additional bands for a weekend, or
someone who wants to try out a new band or mode without the
full investment of a purchase! It sure works with cars, power
tools, and party stuff. Why not ham gear? Dealers...are you lis-
tening? Brian, I think you’ve got a winner.

Q: What is your definition of a weak-signal operator as com-
pared to a low-power station?
73,
Julius Gresham, KD4MIN
Tampa, Florida

A: A weak-signal operator very often runs very high power—
up to the legal limit, in fact. The term comes from his/her sta-
tion’s ability to detect and receive weak signals, such as those
being bounced off of the moon. They may have started out
strong, but after a half-million mile trip with a lot of loss at the
moon, they're pretty weak when they come back. In general, a
weak-signal operator refers to someone who uses SSB (single
sideband) or CW (Morse code) to make contacts on VHF/UHF
beyond the normal line-of-sight coverage of a given band, using
various types of enhanced propagation (meteor scatter, auro-
ra, sporadic-E, for example), but without relying on artificial
means, such as repeaters. You can read about many of these
signal-enhancing modes in CQ VHF.

Q: I started studying to get my No-Code Tech license, but the
book that I was studying with only had the questions and
answers. | want something that will teach me the concepts
behind the answers. What books would you recommend for me?

Sincerely,

James
(no address given)

A: The ARRL’s Now You're Talking is probably the most
comprehensive Technician study guide, in terms of explaining
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the material as well as giving you questions and answers. It
costs more than the other manuals ($19), but that's because
vou're getting a mini-textbook as well as a study guide. And
congratulations, by the way, on wanting to understand the con-
cepts as well as learn the answers!

Now You're Talking is available at most RadioShack stores,
directly from the ARRL (225 Main St., Newington, CT 06111;
Phone: (860) 594-0200), from many ham dealers or from the
CQ Bookstore (800/853-9797 ).

Do YOU have a question about any aspect of “Ham Radio
Above 50 MHz"? We'll do our best to give you a clear, concise
answer—or if it’s not a question that has just one easy answer,
then we’ll invite readers to offer their solutions. Send your ques-
tions to: Q & A. CQ VHF magazine, 76 N. Broadway, Hicksville,
NY 11801; via e-mail to <CQVHF@aol.com> or <72127.745
@compuserve.com>; or via our Web page at <http://members.aol.
com/cqvhf/>. Be sure to specify thatit’s a question for “Q & A.”

Southeastern
YHF Society

First Annual Conference, April
45,1997, Atlanta, Georgia

he first annual conference of the newly formed
T Southeastern VHF Society will be held on April 4 and
5, 1997, at the Atlanta Marriott Northwest Windy Hill,
in Atlanta, Georgia.
Some highlights of the scheduled presentations include:

* 6-meter EME arrays

 Digital TV techniques

« VHF EME DXpeditions

» Doppler shift airplane scatter

* Two introductory sessions for hams new to weak-signal
VHE.

e Antenna gain measurements, and

* Noise figure testing

There will also be abanquet on Saturday night. Registration
is $35 (including Proceedings) and the banquet is $30. Checks
payable to Southeastern VHF Society should be mailed to
SEVHFS, Conference Registration, P.O. Drawer 1255,
Cornelia, GA 30531.

For additional information, visit the SEVHEFS Web site at
<http://www.akorn. net/~ae6e/svhfs>, or contact Tad Danley,
K3TD, at (770) 513-9252 or via e-mail at k3td @amsat.org.
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will appear each month as a service to our

readers who are unfamiliar with some or
all of the various topics we cover. Everyone is new
at something sometime, so this section is not only for
new hams. There are many “old timers,” for exam-
ple, who may have spent years on the HF bands but
are only now discovering packet radio or amateur
satellites. So whatever you’re new at, don’t feel that
you're alone...even if what you're new at is every-
thing (at last count, there were about 4,000 new

&6 Basics” is a special section of CQ VHF that

. licensees entering our hobby every month).

The “Basics™ section includes short introduc-
tory articles on various VHE/UHF activities, along

. with charts and additional information. Some top-

Ham Radio Glossary

222 MHz: The ham band (see “frequency band”™)
between 222 and 225 MHz.

2-Meter Band: The ham band between 144 and
148 MHz.

6-Meter Band: 50-54 MHz, the lowest frequency
VHF band.

70-cm Band: Also known as “440,” the amateur
band extending from 420-450 MHz.

AM (Amplitude Modulation): A radio transmis-
sion mode; except for some AM activity on 6 meters,
you’ll generally find only a zype of AM, called Single
Sideband, used on VHF.

Amateur Satellites: An international fleet of
communications satellites carrying amateur radio
stations (see OSCAR).

Autopatch: A component which allows telephone
calls to be placed through a repeater.

Az/El (Azimuth and Elevation): When you are
aiming an antenna at a satellite or other object in the
sky, you need to set the azimuth heading (compass
bearing) as well as the angle of elevation above the
horizon. An az/el rotator will perform both functions.

BFO (Beat Frequency Oscillator): A variable
pitch tone oscillator, used mostly on older style
radios, to permit reception of single sideband and
Morse code signals on an AM receiver.

Band Opening: A condition thatresults in greater-
than-normal communication range on VHF and UHF
amateur bands.

Band Plan: A voluntary system of frequency allo-
cations for each amateur radio band.

Bandwidth: The width of a signal on the radio
spectrum. The greater a signal’s bandwidth, the more
frequency space it occupies.

CTCSS (Continuous Tone-Coded Squelch
System): Also called sub-audible tones or “PL” tones
(trademarked name by Motorola). This is a tone which
is transmitted by your radio in addition to your voice
signal. When it is equipped with a CTCSS decoder, a
repeater will not function unless it hears both the
CTCSS tone and the “carrier” signal from your radio.

ics will repeat from month to month for the bene-
fit of new readers or for review; others will vary so
we can cover more material over the course of sev-
eral months. Butif you decide to skip an article else-
where in the magazine because you don’t think you
know enough about the topic to understand it, check
back here to see if we’ve included a “Basics™ arti-
cle on that subject.

We’ll try to cover all the bases, but with so many
different things to try in the world of VHF ham radio.
we're bound to miss something. So if you have any
questions—about the “Basics” or about any article
in CQ VHF—just drop us a note by e-mail to
CQVHF@aol.com or by letter to CQ VHF Basics,
76 N. Broadway, Hicksville, NY 11801.

CW (Continuous Wave): commonly used as an
abbreviation for Morse code.

Controller: The “brain” of a repeater. Among its
many possible functions are turning the repeater on
and off, timing transmissions, sending the repeater’s
identification signal, and controlling the autopatch
and CTCSS encoder/decoder.

Courtesy Tone: An audible signal transmitted by
arepeater which lets users know that the repeater has
reset at the end of one person’s transmission and is
available for use by the next person.

Crossband Repeater: A repeater whose input and
output frequencies are on two different bands. For
example, a signal received on 70 centimeters would
be retransmitted on 2 meters, and vice versa. Many
dual-band FM rigs include this feature,

DTMF (Dual Tone Multi Frequency): A tone
signaling system used in push-button telephones and
many ham rigs. Commonly known by AT&T’s trade
name, “Touch-Tone.”

Duplexer: Highly selectable, tunable filters which
allow a repeater’s transmitter and receiver to use one
common antenna.

FM (Frequency Modulation): The radio trans-
mission mode used for most VHF amateur
communications.

Full Duplex: Simultaneously receiving and trans-
mitting on one radio. Normally, the receiver is muted
during transmit to avoid feedback. In full-duplex op-
eration, the receiver stays active, but is generally

‘tuned to a different frequency or, most often, a dif-

ferent band.

Frequency Band: A group of frequencies desig-
nated by government regulation for a specific pur-
pose. Bands reserved for use by amateurs are called
“amateur bands” or “ham bands.”

Gateway: A a link, or bridge, from one type of
communication network to another.

GHz (GigaHertz): A unit of frequency measure-
ment (1 GHz = 1,000 MHz).

Handheld: An amateur radio transceiver that’s

Ham Radio Above 50 MHz
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small enough to be carried in your hand (often abbreviated
“HT"). Typically, amateur handhelds are for VHF/UHF use.

HF (High Frequency): The region of the radio spectrum
between 3 and 30 MHz.

Hz (Hertz): The basic unit of frequency measurement (cy-
cles per second).

Impedance: a measure of resistance to the flow of RF ener-
gy (see below) based on a combination of actual electrical
resistance in the wire of a feedline or antenna (resistance) and
losses due to inefficiency in the feedline or antenna wire or a
mismatch between the two (reactance). Just to confuse mat-
ters, resistance, reactance, and impedance are all measured in
ohms. Most ham transmitters work best into an antenna sys-
tem with an impedance of 52 ohms. Ideally, you'll use a 52-
ohm feedline (such as RG-8) to an antenna with an imped-
ance of 52 ohms at its “feedpoint,” the point where you feed
in the signal through the feedline.

Input Frequency: The frequency on which a repeater
receives and the one on which you transmit to the repeater.

Intermod: Short for “Intermodulation Distortion™ (IMD);
interference that results when strong signals from a nearby trans-
mitter mix with the desired signal in a radio receiver.

kHz (kiloHertz): A unit of frequency measurement (1kHz =
1,000 Hz).

Keplerian Elements (Keps): A collection of data relating
to the position of a satellite in its orbit at any given time. This
information is interpreted by satellite tracking programs to pre-
dict time and duration of satellite “passes™ and directions in
which to point antennas. Named for the 19th century scientist
Johannes Kepler.

LCD (Liquid Crystal Display): A type of display used on
many radios and other electronic devices. Characteristics include
dark (usually black) numbers and letters on a lighter background.

MHz (MegaHertz): A unit of frequency measurement (1
MHz = 1,000 kHz).

Memory Effect: The tendency of rechargeable nickel-cad-
mium (NiCd) batteries that are repeatedly recharged without
being fully discharged to “remember” the point at which they’re
normally recharged and indicate a discharged condition. There
is debate over the causes of memory effect, but it’s always best
to fully discharge a NiCd battery before recharging.

NOAA (National Oceanic and Atmospheric Admini-
stration): Parent agency of the National Weather Service.
(NOAA Weather Radio is a 24-hour-a-day weather reporting
service, using several frequencies in the 162 MHz range.)

OSCAR (Orbiting Satellite Carrying Amateur Radio):
Acronym describing amateur satellites generally; with a num-
ber attached (e.g., AMSAT-OSCAR-16, or AO-16), the name
of a specific ham radio satellite.

Offset: The difference between a repeater’s input and output
frequencies. The offset on 2 meters is generally 600 kHz.

Output Frequency: The frequency on which arepeater trans-
mits, and the frequency to which you tune your radio.

Packet: Common short form of “packet radio,” also the actu-
al information package sent in a packet radio transmission.

PL: A trademarked name by Motorola. Has the same mean-
ing as CTCSS.

Packet Radio: The most popular form of amateur radio dig-
ital communications, in which computers hooked to radios
exchange data in packets.

PACSAT (PACket SATellite): Amateur satellite used to
store and forward digital (packet radio) messages.

Propagation: The means by which radio signals are carried
from one location to another.

RF (Radio Frequency):the radio waves generated by your
transmitter (as well as your computer, your cordless phone, etc.)
are, not surprisingly, within the “radio” portion of the electro-
magnetic spectrum. Energy produced at these “radio frequen-
cies” is called “RF” or “RF energy.”

Repeater: An automatic relay station, generally in a high lo-
cation, which is used to increase the range of handheld and
mobile FM transmitters.

Repeater Control Operator: A licensed amateur designat-
ed by a repeater trustee who offers assistance with autopatch
and listens for inappropriate use of the repeater. (This is differ-
ent from the FCC’s definition of a control operator, which is
anyone in control of an amateur transmitter.)

Repeater Directory: A listing of repeaters in a given area.
Typically,a repeater directory shows a repeater’s location, the
output frequency, the offset, and whether or not a CTCSS code
is required.

Repeater Pair: Each repeater requires two frequencies: an
input frequency and an output frequency

Rubber Duck: Common term for the flexible rubber-cov-
ered antenna generally supplied with handheld radios.

S-Meter: A meterthat provides arough indication of received
signal strength. (Actually, an s-unit is a rather precise measure,
determined by mathematical formula. But it’s the rare radio
that’s calibrated accurately enough for the numbers to be any-
thing more than a rough measure.).

Signal Report: A report given in numerical values of signal
strength and quality.

Simplex: Generally used among FM operators to refer to
making direct contacts without the use of repeaters. Frequencies
set aside for simplex contacts (such as 146.52 MHz) are often
referred to as “simplex frequencies.”

Single-Sideband (SSB): A type of AM transmission which
occupies less bandwidth than a standard AM signal.

Squelch: A control on a radio that keeps the speaker silenced
(squelched) until the signal level exceeds a certain point.
Normally, you set the squelch to block out noise and allow sig-
nals to pass.

Sub-Audible Tone: Another term for CTCSS.

TNC (Terminal Node Controller): The “box” that goes be-
tween the computer and the radio in a packet station.

Tail: Most repeaters continue to transmit for a brief period
after someone stops talking. This extra transmission is called a
repeater’s “tail.”

Timer: A component in a repeater system that measures
transmission length. The timer is set to a pre-determined length.

UHF (Ultra High Frequency): The region of the radio spec-
trum between 300 and 3,000 MHz (3 GHz).

USB (Upper Sideband): Every AM signal has two side-
bands, upper and lower. In single sideband (SSB), only one
is transmitted. USB is used on VHF (see AM and SSB).

VFO (Variable Frequency Oscillator): A general term used
to describe the device on a radio that lets you move progres-
sively higher or lower in frequency by turning a dial or press-
ing a key. Today’s digitally-synthesized radios usually use a
tunable phase-locked loop (PLL) instead of a true VFO.

VHF (Very High Frequency): The region of the radio spec-
trum between 30 and 300 MHz.

VHF Contest: An on-air competition in which activity is
encouraged on VHF and UHF ham bands.
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omeone on packet radio. If the person is near-

by, within range of your transmitter and anten-

na, you can connect directly. To do that, simply type

“C-space,” and the call of the person you want to con-
tact. Then press return.

But if you’re too far apart for a direct connection,
you'll need to use a packer network.

Network stations are called nodes or switches.
They receive, briefly store, and then forward your
packets either to another ham, a bulletin board or
another network node station.

There are three ways of making contact with
s

Using “TheNet” Nodes

The most common nodes are part of networks using
“TheNet” or “NetRom” software. You connect to the
node and, from there, connect again, either to anoth-
er node or to the station you're trying to contact.

Nodes generally don’t use regular ham callsigns.
Instead, they use shorter “aliases” which are intend-
ed to give you some idea of what they do or where
they’re located. So, if you live in Raleigh, North
Carolina, you connect to “RNC.” The WA2SNA bul-
letin board in Northern New Jersey uses the alias,
“BBSNNIJ.” It is legal, by the way, since the node
sends out its callsign along with its “alias.”

If you’re not sure how to route your message, con-
nect to the node, then type “nodes™ and it will send
you a list of other nodes that it can contact. You then
use the same “C <callsign or alias>" command to
connect to the next node in line.

The node acknowledges each of your transmis-
sions itself, then retransmits what you sent with your
callsign followed by a “dash-15.” That means your
message is being relayed through a network node.

ing with Packet Networks

You can then string together as many nodes as you
need to reach the station you want to contact.

When you’re done with your contact, you need to
disconnect—generally by typing “B™ or “BYE” and
pressing “enter.” Often, you must disconnect sepa-
rately from each link in the chain. This can be good,
though, if you want to explore what the different
nodes along the way have to offer. If your first dis-
connect dropped all the links, then you'd have to
rebuild the chain for each new connection.

If you get confused, sending the node a */h™ or /7"
command will generally bring you to a help screen.
Many nodes include the procedure for getting help
in their sign-on messages, so be sure to read those
carefully. One final note: After you've disconnect-
ed, you may still be in “converse” mode, so you may
have to tell your TNC to re-enter the “command”
mode before you make your next connection.

Other Networks

While “TheNet” and “NetRom™ are the most com-
monly-used networks, there are several others in use
around the country. These include the ROSE network
and Texnet, among others. Each uses a slightly dif-
ferent approach to getting you hooked up with a far-
away station. And the digital ham radio satellites
have their own special system for relaying informa-
tion. What they all have in common, though, is their
ability to let you relay real-time contacts (except on
satellites), messages, files, and computer programs.

If the tips we suggest here don’t seem to work for
you, try to make a direct contact with a packet station
in your area (look for a regular callsign with a *“*”
before it and no numbers after it), and ask for help.
You might even make a new friend in the process. ¥

Packet networks can expand your VHF horizons by connecting you with other hams and packet
“servers” (automated stations performing a specific function beyond the range of your own sig-
nal. Here, Lenny Mack, KBSKTC, operates his packet station in Fair Lawn, Ohio.
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HAM SHOP

Advertising Rates: Non-commercial ads are 20 cents per word including abbreviations and
addresses. Commercial and organization ads are $1.00 per word. Boldface words are $1.50 each
(specify which words). Minimum charge $2.00. No ad will be printed unless accompanied by full
remittance. All ads must be typewritten double-spaced.

Closing Date: The 1st day in the third month preceding date of publication (example: Jan. 1 for

the March issue). Because the advertisers and equipment contained in Ham Shop have not been
investigated, the Publisher of CQ VHF cannot vouch for the merchandise listed therein. The pub-
lisher reserves the right to reject any advertisement. Direct all correspondence and ad copy to:
CQ VHF Ham Shop, Attn: Bernadette Schimmel, 76 N. Broadway, Hicksville, NY 11801.

Ready for the next solar cycle, read the VHFer
weak signal newsletter. Send LSASE to PO
Box 685, Holbrook, AZ 86025.

FREE DISK CATALOG! Ham Radio, IBM
Shareware and CD-ROMS. MOM ‘N' POP'S
SOFTWARE, PO Box 15003-HC, Springhill, FL
34609-0111. 1-352-688-9108,

ELECTRON TUBES: All types Bought and
Sold. Daily Electronics, 10914 NE 39th St.,B-6
Vancouver, WA 98682, (800) 346-6667; Fax:
(360) B9G6-5476; <daily@worldaccess.com:>.

RC-740X, band expansion for KENWOOD
741/742 series, ScannerWEAR WINDOWS
software for ICOM, AOR, Opto receivers see
all at <http://www.radioscan.com>. RADIO
CONTROL SYSTEMS INC. 1-800-560-7234.

AMATEUR RADIO REPAIR - HF, VHF, UHF
all brands, repeaters & amplifiers serviced,
DUPLEXERS TUNED. Prompt service, reason-
able rates, FCC licensed, CENTURION COM-
MUNICATIONS, 892 N. DELSEA DRIVE,
VINELAND, NJ 08360, (609) 794-8000.

FOR SALE OR TRADE: 126' spool of RG-225
teflon coax (high-power, high-temperature,
good for indoor use up to 450 MHz). Will sell
for $200 + shipping (or you pick up in Metro
NYC/NJ area). Prefer to trade for 6/2-meter
transverter of similar value. Rich Moseson,
NW2L, c/o CQ VHF, 76 N. Broadway,
Hicksville, NY 11801.

ALUMINUM chassis & cabinets, assembled
and kits, UHF-VHF antenna parts. K3IWK,
5120 HARMONY GROVE ROAD, DOVER,
PA 17315 PHONE/FAX: 1-717-292-4901
EVENING.

PACKET RADIO AND MORE! Join TAPR,
connect with the largest amateur radio digital
group in the U.S. Creators of the TNC-2 stan-
dard, now working on Spread Spectrum tech-
nology. Benefits: newsletter, software, dis-
count on kits and publications. $20/year
U.S./Can/Mex, $25 elsewhere. Visa/MC. When
joining, mention CQ VHF, receive TAPR's
Packet Radio: What? Why? How? ($12 value)
FREE! |Internet: <tapr@tapr.org> Web:
<http://www.tapr.org>; phone (817) 383-0000;
or write: 8987-309 E Tangue Verde Rd #337,
Tucson, AZ 85749-9399.

WANTED: Older model bugs, unusual bugs,
and miniature hand keys. State price, condi-
tion. Dave Ingram, K4TWJ, 4941 Scenic View
Drive, Birmingham, AL 35210

FOR SALE: New, Unused, in original cartons:
Radio Shack DMP 130A dot matrix printer,
PTC-64, C-64 printer controller. $160.00.
K2EEK, CQ Magazine, 76 N. Broadway,
Hicksville, NY 11801.

WORK RARE CW DX? CW CONTESTS?
Contest Code is the answer. Powerful hypno-
sis audio tapes teach you to copy High Speed
(30/40 WPM) or Ultra High Speed (50/60
WPM). Subliminals speed you along! 20
min/day for 30 days yields results. Each tape
$15.95 ppd US (WV add $0.96 tax). $3.00 for
optional 2-day delivery. Specify 30/40 or 50/60
tape. VISA/IMC Order now! 304-422-2767;
Alternative Arts, 4601 Rosemar Road,
Parkersburg, WV 26101,

LOOKING AHEAD in

[HlvH

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

Ham Radio
Above 50 MHz

* “Hams in Space: A Guide to Working
Mir—Part 2,” by Miles Mann, WF1F

* “Driving the Public Service Highway,”
by Ken Collier, KO6UX

* “VHF DXpeditions to Cyprus and
Tunisia,” by Alessandro Della Casa,
I14YNO

 “Rescue on Mt. Evans,” by Randy
Simons, NOLRJ

Plus...

* “An Antenna in a Pipe.” by Van Field,
W200Q1

* “Build a 2-Meter Notch Filter,” by Jim
Ford, N6JF

= “Midwest Rover Techniques,” by Rod
Blocksome, KODAS g

If you'd like to write for CQ VHF, you
may download our writers’ guidelines from
the CQ VHF World Wide Web site at
<http://members.aol.com/cqvhf/> or FTP
to <ftp://members.aol.com/cqvhf/general>
and look for the file, “writguid.txt”. Or you
may send a written request with an SASE
(self-addressed stamped envelope) to CQ
VHF Writer's Guidelines, 76 N. Broadway,

Hicksville, NY 11801.
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It's easy to advertise in
CQ VHF. Let me know what
I can do to help. Arnie Sposato,
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e-mail:arniecq @aol.com
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- 2m/70cm Mobiles F ; 2! / FT-74'00—|-;
Advanced Track Tuning, Mil
Spec, true FM. All i one radio!

-

Graph depicts continuous tuning across entire band Spec iﬂc ations
= Frequency Coverage:
FT-2500M
RX: 140-174 MHz
TX: 144-148 MHz
FT-7400H
RX/TX: 430-450 MHz
= Rugged Military Spec Design
» Advanced T Tuning (ATT)

Outside. you can easily see why the
FT-2500M stands up to the shock and
vibration like no other. We engineered the
first mobile radio to meet the rigid stan-
dards set by the US. Military back in the
'80s, and that same critical design is in the
FT-2500M. From the simplified front panel,
rubber coated knobs, durable pebbled finish
coating, and huge Omni-Glow™ display to
the one-piece die-cast chassis, the
FT-2500M can take whatever you throw
at it!

Inside, the electrical circuitry meets
standards so-uncompromising the FT-2500M can

D20 uy

SIGNAL STRENGTH

» Selectable Alpha-Numeric

| Display |
| = Omni-Glow™ Display, largest
available
= Power Output:
FT-2500M 50/20/5 Watts
FT-7400H 35/15/5 Watts
= Flip Up Front Control Panel
hides seldom used buttons

FREQUENCY (MHz}

3-Stage Advance Track Tuning (ATT) - The exclusive 3-Stage Advance Track
tuning front end automatically adjusts band width sensitivity across the entire
receiver range, while maintaining selectivity specifications. ATT significantly
reduces interference from inter-modulation and front end overload.

exclusive backlit DTMF mic comes with every FT-2500M.

respond like no other radio. Built-in 3-Stage
Advance Track Tuning (ATT), automatically
retunes from 140 to 174 MHz permitting consistent
receiver sensitivity across the entire band.

Experts say the FT-2500M is the only commercial-
grade amateur radio available. So, for tough manufactur-
ing standards, inside and out, with true FM clarity, and
outstanding performance, the FT-2500M is your mobile.

= Backlit DTMF Mic
= 31 Memory Channels

= Manual* or Automatic

But there’s more. Like alpha-numeric display capa-
bility! Lets you program a frequency or a 4-character
~ name on any of the 31 memories. With three selectable
power output levels and up to 50 watt power output,
the FT-2500M extra large heat sink means forced air
cooling is not necessary. And, as a bonus, Yaesu's

Backlighting Adjustment
= Accessories:
FP-800 20 Amp HD Power
Supply w/ Fron
FRC-6 DT Paging Uni
] ; £V e aging Unit
Performance without compromise™" FTS-17A CTCSS Decode Unit |
SP-4 External Mobile |
Speaker w/ Audio
Filters
*FT-2500M

“This Advanced Track
Tuning practically
eliminates intermod!”

“Just look inside. Military spec
really means something to Yaesu!”

“A QST review says ‘the FT-2500M
exhibited superior 10 MHz offset
IMD dynamic range of 103 db!"”

- “Yaesu did it again.”

FT-3000M
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New, Cool and Blue!

TM-V7A Dual-Band Mobile

Kenwood continues its renowned dual-band mobile tradition with the revolutionary TM-V7A. Large, cool-blue
reversible LCD, ergonomic control panel, 280 memory channels, and computer programmability are just some of
the many exciting features. Kenwood’s engineering expertise, advanced design reputation and outstanding
quality are amply evident in the fun-to-operate TM-V7A dual-band mobile transceiver.

@ Alphanumeric memory capability allows you to recall up to 180 memory channels by name.
Frequency, memory channel number, and name (up to 7 characters) are displayed simultaneously.
Store call signs, repeater names, cities, etc.

Supplied MC-53DM multi-function
backlit mic with DTM]

147-channel visual scan
(spectrum display)

Built-in CTCSS, DTSS and
page functions

Programmable memory for
(iuide mode serves as an storing five operating profiles

on-board instruction manual
Capable of receiving
two frequencies

on the same band (™)

Heavy-duty
construction
inside and
outside

Stores 280
memory channels

Data connector for
1200/9600 bps packet

Detachable control panel Cool-blue reversible LCD with
(2-"16x 4-'f5 in.) with 4 multifunction keys positive/negative display modes

TM-V7A

FM Dual Bander

Performance, quality, and innovation briefly describe the new TM-V7A dual-band mobile.
Look at the easy-to-read large blue LCD display! Storing all of your favorite frequencies
is a snap with 280 memory channel capacity (alphanumeric to 180). Unique
programmable memory function allows you to store virtually all operating data

Backlit microphone with : : :
e such as frequency, offset, DTSS code, display setting, and beep function

tions including power in 5 special channels. Visual scan allows you to graphically Se€ e 174 has not been spproved by the EC.C.
ol solomie i equelch band activity near the current operating frequency. Other TG Hevin it e kG, b
ey features include a user-friendly menu and guidance FG.G. has been oblained. Pending approval (11/96).

system, 1200/9600 bps packet, AM aircraft band
receive, CTCSS, DTSS, paging, backlit DTMF

‘ microphone, detachable control panel
M (with cable option), and voice Kenwood News & Products
Quality System synthesizer (VS-3 option). http://www.kenwood.net
The TM-V7A is truly in Kenwood Bulletins
a class by itself. ftp://ftp.kenwood.net
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K NW D P.O. Box 22745, 2201 E. Dominguez St., Long Beach, CA 90801-5745, U.S.A
S— Customer Support/Brochures (310) 639-5300

Amateur Radio Products Group KENWOOD ELECTRONICS GANADA INC.
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