ICD 08237

VH Ham Radio
Above 50 MHz

August 1997

e The Great Spread

2 Spectrum Debate
.« Coping with a

«“500-Year Flood”

e U.S. Ham Testing
in Mexlco

. Russua&Satelllte Updaie

® A 25—Amp MOSFET

. Power Supply

« A Mini Antenna Range

* A Data Radio Test |
Transmitter

On the Cover: Rod Greene, W7ZRC, of Boise, Idaho,
relaxes with his favorite magazine! Details on page 46.

US-$255 CAN“NMDS;E m Repeaters & FM m Packet Radio m Amateur
Satellites m Amateur Television m VHF/UHF
| | Weak-Signal m Plus...Reviews, Upgrade Tips,

o I17482010825 Product News, VHF Basics, and much more!




E STANDARD w turbo o

ACCESSORIES

'EF@?'

CSA510A

CAWS576 9 1/2 12V power cable
CHP111 Headset microphone
CHP150 VOX microphone
CLC510 Standard soft case
CMAS510 Mobile adapter
CMB600 Helmet clip for CHP150
CMP111 Speaker microphone
CMP113 Tie pin microphone
CMP115 Mini speaker microphone
CMP123 Ear speaker/mic
CMP127 Remote microphone

& speaker
CNB510 NiCad battery pack
CSA510A NiCad battery charger
CSK15 Speaker

Dual-band

A Full Featured Vest Pocket Hand-Held. ..
That Can Be A Full Powered Mobile, TOO!

THE BULLETED FEATURES TELL THE
STORY - THIS IS INDEED THE HAND-
HELD WITH ALL THE FEATURES
YOU’LL EVER NEED OR WANT...

C510A AS A HAND-HELD

» Direct entry, back lit keypad

» IW out (300mW low power)

» Frequency Coverage: Tx 144-148 MHz
438-450 MHz

Rx 100-180 MHz

340-480 MHz
720-950 MHz

Vest pocket size (2-Y/4” W, 4" L, 1" D

Penlight powered! (3-AA batteries)

Battery save: 3 steps

BUT WAIT!

That really isn’t the whole
story....add the CPB510DA
Power Booster and you now
have a full featured high
power - VHE/UHF mobile
rig as well. Look at these
added CPB510DA features:

200 memories + VFEO and Call
CTCSS 39 tones-Encode/Decode
28 menu selections
RF squelch - 6 settings
Freq steps, 5, 10, 12.5, 15, 20,
25, 30 and 50
Scan modes: Busy, Pause or Hold;
Scans 1 MHz, Entire band, Program,
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Memory, Specific memory frequen-
cies, Block and CTCSS tones

PTT, Frequency and keyboard lock
1750 tone burst

Auto power off: programmable
Weight: approx 5 oz without batteries

Expandable for CAP-MARS; permit required.
AM programmable for aircraft; Performance
may degrade at band limits; cellular blocked

See your STANDARD Dealer today
for more information on these and
other STANDARD products.
Specifications, price and features are subject
to change without obligation or notice.
Standard Amateur Radio Produets, Inc.

PO. Box 48480, Niles, llinois 60714.

Tel (773) 763-0081 Fax (773) 763-3377
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C510A/CPB510DA
AS A MOBILE

» 50W out VHF, 35W out UHE;
S5W low power

»  External speaker jack with
2+ Watts of audio output

> Quick release connect 6-1/2’
wmbilical cable carries RF, DC
and audio .

»  Provides Ham-band pass-band
Sfilters to minimize intermod

»  Powers the C510A, extending
battery life :

With the C510A & CI-BSIODA
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MFJ 6 Meter SSB Adveniure Radio™

Incredibl dv low 8249.95 . . . for No-code Techs and Veterans alike . . . Explore
the world . . . Ragchew with locals . . . 10 Watts Out . .. Super Hot Recewer £ o

S — on 110 VAC with MFI-4110, $39.95. 6 Meter Antennas

ot Ty | Excellent selectivity: Sharp HF
~ e R MF] 3 element 6 Meter Yagi
- ‘ V1 o three 95 \
._ ‘ TVI protection: Seven element rthoatE 69 b W »
MFJ-0406 Real S-meter: Give meaningful 9uadruples your

r‘l g proven SSB crystal ladder filter
=S reduces QRM and passband noise. ~ MFJ's MFI-1762
-® . «® low-pass filter knocks out TVI -- lets .
M you operate when you want to! 6 Meter Yagi
o : 2 ffective radiated power over a half-wave dipole. 6
Work exciting 6 signal reports, accurately steer your ¢ PY PO
52 4 95 Meter DX from a%l over beam, monitor speech processing. foot boom. 2 pounds. Can use TV rotator and mast.

MFJ-9406X S Sinnoth baiitng: Ve e rednetionidnive Har}dles 300 Watts PEP SSB. Mounts vertically or
$259.95 with mic "m'i-l;a;vgfxlr? o i R = pre:cgisc and easy. horizontally. Current balun decouples feedline.
It's an adventure every time you turnon  External amplifier: Jack provides a Excellent front-to-back ratio.
your MFJ-9406 six meter SSB transceiver. key-line for activating 6 Meter SSB amps. MF] full halfwave 6 Meter Am‘enmz
Distant stations come rolling in loud and Built to last: Premium PC board, quality MFEJ's full halfwave MFJ-1764
clear with crystal clear armchair copy. components, brushed-aluminum panel and 6 Meter centerfed antenna $d 4§95

You'll have fun exploﬁng exotic 50 MHz [()ugh viny]-c[ad case givcs years of service. has excellent bandwidth and low
band openings -- Tropo, Sporadic E, F2, TE, Compact: At only 2'/2x6'x6 inches, the angle radiation for super DXing!

Aurora, Meteor Scatter, and more. MFJ-9406 fits in just about anywhere. Mounts vertically for FM/Packet or

Ragchew with locals, hunt down new Fully guaranteed: MFJ's exclusive one- horizontally for SSB. Ferrite choke
grid squares from far-away places from year No Matter What™ warranty. We will  balun decouples feedline, shunt choke
home, car or mountain top. repair or replace (at our option) your MFJ- blecri_s off static. Strong lightweight

Special Offer! MFJ-9406X, $259.95! 9406, no matter what happens, for 1 full year. aluminum. Two 47" radiators, 23" boom. 12
Includes MFJ-9406 & MFJ-290 microphone. MEF.J-9406 Accessories pounds. On 2 Meters you get 2 stacked 5/8 wave

Here's what you get . . . Handheld dynamic SSB microphone: radiators for twice the gain of a single 5/8 wave!

Full SSB/CW coverage: 50.0-50.3 MHz Specially matched to compliment the MF]J 6 Meter f olded dzpo!e
covers SSB, CW, propagation beacons. Constant Current™ speech processor used in  MF]'s efficient low SWR

Potent signal: 10 Watts PEP output. the MFJ-9406. MFJ-290, $29.95. folded dipole is light- MFJ-1776
MFI's exclusive Constant-Current™ syllabic CW Module: Install this and operate CW  weight, easy-to-carry, 3495
speech processing gives you up to 6 dB -- a must for DXers. Provides semi-QSK easy-to-put up. Perfect for
more punch to cut thru noise, fading, QRM. break-in and sidetone. MFJ-416, $39.95. MFJ-9406 and other 6 Meter rigs.

Hot receiver: Crystal-mixed single- Power Supply: Heavy duty wall trans- MFJ Dual Band 6/2 Meter Mobile
conversion superhet with low-noise preamp former and voltage regulator delivers 13.8 On 6 Meters, it's a high MPJ 1728B
digs deep into the noise to capture weak VDC for MFJ-9406. Powerful, yet small. performance full quarter 95
signals. If a station is there, you'll hear it!  Fits in your coat pocket! MFJ-4110, $39.95. |,4ve mobile magnet mount antenna

Easy to operate: No microprocessor Portable Battery/AC Power Pack: Use 2 Meters, it's a maximum gain 5/8 wave
mumbo-jumbo . .. just turn on and tune in. Ni-Cad, Alkaline, regular D cells or 110 VAC. antenna. Low SWR. handles 300 Watts

Low power drain: Mountain-top all day Charges Ni-Cads. Fastens to MFJ-9406. PEP, heavy duty magnet, 12 feet coax,
on lightweight NiCads or opcratc from home Batteries not included. MFJ-4112, $69.95.  fre¢ BNC adapter for handhelds.

vl ME) 6 Meter FM Communicator™ Transceiver

B i (AR $ l 4995 The MFI-9606 FM Communicator™ transmitter, CrystalClearVoice™ puts the fun and
:. 5 “ . MEJ-9606X is the most inexpensive way to geton  fidelity back into ham radio with true-to-life speech
= U $1 5005 with Mic © Meter FM Voice or Packet! 10 Watt quality and ultra-clean AFSK data signals. Super
Jfast PIN diode switching, no compromise dual-

6 MEhr MFJ An'ennﬂ Tune" conversion FM receiver with quiet LNA, factory
e Compact 6 Meter Antenna Tuners installed 52.525 MHz calling frequency crystals.
o0 MFJ-906, $79.95. Lighted 2 Range Cross-Needle SWR/Wattmeter, Additional plug-in crystals, $24.95 per frequency.
- g bypass switch. 100 watts FM, 200 Watts SSB PEP. 8x2'/2x3 inches.

| eod g QA_QI MEFJ-903, $411‘9&956Lfke6Mﬂ-906.;1{) meter, by[:j)gss switch. 5x2'2 x3" Free MFJ cu'alog
== obile eter Antenna Tuner

| MFJ-945E, $99.95. Compact mobile tuner covers 6 Meters thru 160 L_2Yearest Dealer . . . 800-647-1800

Meters. Lighted Cross-Needle SWR/Wattmeter. Antenna bypass  ° | year unconditional warranty » 30 day Money Back

switch. 300 Watts PEP SSB. 8x2x6". Mobile mount, MFJ-20, $4.95, guarantee (less s/h) on orders from ME] - Add s/h

Roller Inductor Antenna Tuner covers 6 Meter thru 160 Meters! MFJ ENPT (1}«:1;}’ I%?ES INC.

MFEJ-969, $179.95. MFJ-969 has MFI's superb AirCore™ Mississioi State. MS 39762

, Roller inductor, continuous 6 Meter - 160 Meters coverage Pmmm;,};ﬁc, 10 change. ©1997 MFJ Inc.

and QRM-Free PreTune™! Wide matching range, lighted . MAIN 601-323-5869 » FAX 601-323-6551 » TECH 601-323-0549

Cross-Needle SWR/Wattmeter, 8 position antenna switch, *+ Call 8-4:30 CST, Mon-Fri « E-Mail: mfj @ mfjenterprises.com

dummy load, 4:1 balun., 300 Watts PEP SSB. 3'2x10Yx9>".  Web Site: http://www.mfjenterprises.com

FJ . . . the world leader in ham radio accessories!

“=.MIRAGE. .. 150 Watt 6 Meter Amp

A-1015.G  Work exotic 6 Meter DX with 150 Watts of  Free Catalog/Nearest Dealer 800-647-1800
589 brute power! The A-1015-G is the world's Tech: (601) 323-8287 Fax: (601) 323-6551
Suggested Retail most popular all mode FM/SSB/CW 6 Meter _
Call your favorite amplifier. Ideal for 1 to 15 Watt mobile, home
dealer for your or handheld rigs. 150 Watts out with just 10 M ‘
bestprice!  Watts in. Covers 50-54 MHz. Extraheavy cQ UNICATIONS EQ MENT
o :"’: _f;“lf :1'; '1'!'!‘*5‘0 duty heatsink spans length of cabinet. Draws 300 Industrial Park Road, Starkville, MS 39759
: 18-22 amps at 13.8 VDC. 12x3x5'2in. | the world's most rugged VHF/UHF Amplifiers!
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The Ultimate Choice in Amateur Radio

oon Fax
with the purchase of any new Kenwood Handheld

Limited affer |see your dealer for derails)

= 144 MHz operation

= 62 memory channels

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

e Multi-scan capability

= Backlit microphone

© MIL-STD 810C and 810D

e Dual menu system

= Repeater reverse switch

| =144 MHz / 440 MHz operation
e Dual receive on 2 hands

e Dot-Matrix LCD display

= 7 character alpha-numerics

¢ 82 memory channels

= Operator's Guide function

» DTMF memory for autopatch
= Wireless cloning

» PG programmable

» DTSS selective calling » MOS FET power module
* Built-in CTCSS encoder * High perloprmance antenna
= Wireless cloning e CTCSS encode/decode

» Remote control feature
e Airband receive

“Great! My TH-79A(D)
receives on 2 bands at
the same time. Comes
in a SW version too.”

“Super! I can use
alphanumeric memories
to store names, call signs,
and repeaters on my
TM-261A.

= 144 MHz operation
e User friendly operation

© 40 memory channels

e Compact rugged design

e DTMF memory for autopatch
e MOS FET power module “QOutstanding!

: E&ﬁ?ﬁfsiéﬂfgmp keypad Lond qlengiandio
bt ”»
» Multiple scan modes and easy to use.
© Auto battery saver circuit
 Built-in CTCSS encoder
© 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 11N NET
the same world famous Kenwood Kenwood News & Products
reputation on the inside. http://www.kenwood.net
Now surprisingly Kenwood Bulletins
JQA-1205 affordable! ftp://ftp.kenwood.net

E ' KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP

I< NWOOD PO. 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.
97ARD-1641 6070 Kestrel Road, Mississauga, Ontario, Canada L5T 158



ine of Sight

An Editorial

Radio Ambassadors

If you've got a ham license, you're an ambassador for amateur radio.
But so are your family members. Do they have the basic facts they

heed to do the job?

Attention: If you're the ham in your
Jamily, don’t read this editorial. It’s for
your non-ham family members. Oh, all
right, you can read it, too, but it's really
written for them. Please share it.

—W2vu

ne of the teachers at my kids’
Oschoo] who happens to know I’'m

a ham recently started asking my
wife (who’s not a ham) questions about
possible RF radiation hazards. Fortun-
ately, my wife has been hanging around
me long enough that she was able to
answer his basic questions.

This isn’t the first time something like
this has happened, and it made us realize
that even non-ham members of ham radio
families sometimes need to be knowl-
edgeable about the hobby. And it’s
important—not only for your personal
image (so you don’t look like a complete
idiot) but also for ham radio’s image (so
we all don’t look like complete idiots)—
that even though you’re not a ham, you
have at least the basic knowledge neces-
sary to answer basic questions before
responding, “Well, that’s too technical
for me. You'll have to ask Joe.” So we
thought we’d help...

The Public’s Major Worries
Radio is a mysterious thing to most
people. And people have an inborn ten-

“It’s important...that even
though you’re not a ham, you
have at least the basic knowl-
edge necessary to answer basic
questions before responding,
‘Well, that’s too technical for
me. You’ll have to ask Joe’.”

4 « CQ VHF « August 1997

About those antennas...aren’t they dangerous? And won't they attract lightning? Here are
some basic answers to these and other common questions.

dency to fear what they don’t understand.
(Fortunately, we also have the inborn
ability to learn and overcome our fears.)
They also have a tendency to oversimpli-
fy and to lump together things they don’t
understand with similar things that they
do understand.

Take radiation, for example. All of us
who grew up during or after World War
Il know about radiation: atom bombs
cause radiation and radiation is bad for
you. Radios emit radiation, too, so they
must also be bad. It doesn’t matter that
RF radiation bears no resemblance to
nuclear radiation. In the public’s eye,
radiation is radiation, and it’s something
to be feared. The possibility that certain
levels of RF radiation may indeed be
harmful—but nobody’s sure—makes
matters worse...the unknown again.

Nexton our “public worries™ hit parade
is inferference. Again, they don’t under-
stand what causes it. All they know is that

it’s only there when that blasted trans-
mitter is on. So how can it be anyone
else’s fault? And about those antennas—
why do you need them, anyway? Why do
they have to be so high? And won’t they
attract lightening?

Finally, there’s the worry they don’t
always think about when these other con-
cerns come up: How will I get in touch
with friends and relatives if there’s a nat-
ural (or unnatural) disaster and I can’t get
through by phone? This is one worry we
need to remind them about. Now, let’s run
down each of these major items and arm
you with some basic, non-technical infor-
mation to answer their questions.

Radiation

Yes, radio signals are a form of radia-
tion. So is light. In fact, the most preva-
lent type of radiation we encounter is
solarradiation: light, heat, and, yes, ultra-
violet radiation, from the sun. Too much

By Rich Moseson, W2YU, Editor
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“Yes, radio signals are a form
of radiation. So is light. In
fact, the most prevalent type of
radiation we encounter is
solar radiation: light, heat,
and, yes, ultraviolet radiation,

is bad for you. Just ask anyone who’s got-
ten skin cancer as a result of too many
sunburns. But if you cut back solar radi-
ation too much, you've got other prob-
lems. Just ask the dinosaurs. We need
solar radiation for life.

Radio signals are a type of radiation
known as RF (for Radio Frequency). RF
energy is part of a larger type of radiation
known as electromagnetic radiation.
Other types of electromagnetic radiation
include infrared (what your wireless
remote control uses), x-rays (again, too
much is bad for you, but the right amount
is invaluable), and visible light. Several
years ago, one town in New Jersey pro-
posed an ordinance prohibiting any elec-
tromagnetic radiation beyond one’s prop-
erty line—until it was pointed out that the
law would also ban porch lights.

Is RF radiation dangerous? That’s the
key question. And the answer is “proba-
bly not, but we’re not 100% sure, so it’s
best to take reasonable precautions.”
What are reasonable precautions? The
FCC (Federal Communications Com-
mission) has RF exposure standards that
all licensees must follow. These represent
maximum exposure levels of 1/10to /100
of the levels thought to possibly be able
to cause any harm. So, if tests showed that
exposure to 10,000 watts of RF at a spe-
cific distance might be dangerous, the
maximum exposure levels were set
between 100 and 1,000 watts.

Starting next year, hams whose trans-
mitters put out more than 50 watts will
need to conduct “routine evaluations™ to
make sure they’re in compliance with the
FCC standards. A very simple-to-use
computer program to make the calcula-
tions appeared in the January, 1997, issue
of CO VHF and may also be downloaded
from our World Wide Web site <http://
members.aol.com/cqvhf/>. So you can
assure friends and neighbors that there are
very strict standards which must be met
and that, if the evaluation shows possible
exposure above the standards, then
changes must be made to reduce expo-
sure (most ham stations don’t even come
near the limit to begin with).

The basic principle hams follow is
“prudent avoidance,” which means lim-
iting unnecessary RF exposure. This
includes making sure equipment is well-
shielded and properly grounded, and that
antennas are as high as possible (the high-
er the antenna, the greater the_distance
between the bulk of the RF energy and
people on the ground).

But the most important thing to tell
your neighbors is that ham radio trans-
mitters are only one source of electro-
magnetic radiation—and that they might
have other many sources right inside their
own homes. Examples include cordless
and cellular telephones (they're actually
two-way radios and holding a cellphone
anfenna right next to your head poses a

greater possibility of a hazard than living
next door to a ham), TV receivers (they
contain tiny transmitters called oscilla-
tors that generate RF signals needed to
receive the TV signal, and most TV sets
are poorly shielded), radio receivers, per-
sonal computers, fax machines, garage
door openers, wireless security devices,
and even cordless baby monitors (don’t
put the transmitter in bed with the baby).

Magnetic Fields

This is another concern about radio
transmissions (remember, it’s electro-
magneticradiation). Much concern has to
do with the effects of magnetic fields gen-
erated by electric lines and electric
motors, although there is no proven link
to any specific hazard. In talking with
neighbors about magnetic fields, once
again, if there’s a hazard, there’s more of
it from stuff in their homes than from a
ham rig next door.

The ARRL Handbook lists magnetic
field levels of common household appli-
ances in comparison to ham gear. An
electric blanket will expose you to about
the same magnetic field as sitting on top
of a typical HF ham transceiver, except
that the blanket will expose your whole
body to the field. Electric drills and hair
dryers are among the worst, producing
magnetic fields at their handles up to 20
times as strong as you'd find on top of the
ham rig. So, if they're not concerned
about using their hair dryer, electric drill,
or electric blanket, they have no reason
to fear a ham station.

One final note on this topic: The
“Newsline” ham radio news service re-
cently reported that the U.S. Department
of Energy is pulling the plug on its long-
running research on the possible health
risks of electromagnetic fields. Quoting
an article in the journal, Science, the
report says the agency’s decision was
based on a report last fall from the
National Academy of Sciences which
said it could find no conclusive evidence
of adverse health effects from electro-
magnetic fields.

Interference

This is a toughie, because there’s little
question about the effects of interference:
the person with the problem has trouble
watching TV, listening to the stereo, talk-
ing on the phone, or keeping the garage
door closed. The hardest thing to do is to
make them understand that the fault most
likely lies in their equipment, not in the

Ham Radio Above 50 MHz
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“...the U.S. Department of Energy is pulling the plug on its long-
running research on the possible health risks of electromagnetic
fields, [saying] it could find no conclusive evidence of adverse

health effects....”

ham transmitter (assuming that the trans-
mitter is properly shielded, properly fil-
tered, and properly grounded, which
we’'ll assume that it is).

Remember the little oscillator inside
the TV that we mentioned a few para-
graphs back? Well, another circuit in the
TV takes the signal from that oscillator
and mixes it with the TV signal coming
in off the air, producing a signal at a third
frequency, which is the one that’s actu-
ally sent to the rest of the TV’s circuits.
A well-shielded and well-filtered TV set
hears only the desired signals and blocks
out everything else. Unfortunately, most
TVs are not well shielded and well fil-
tered, so any strong nearby signal will
mix with the other signals inside the TV
and...voild, the ham signal shows up as
well as the TV signal—interference.

“But how can it be my set?” the neigh-
bor asks. “There’s only a problem when
that radio is on.” One good comparison,
believe it or not, is to the sun. If you go
outside in the summer without “shield-
ing,” that is, clothing, sunscreen, etc.,
you're likely to get a sunburn. It’s not the
sun’s fault, even though it only happens
when the sun is shining! If you're not
properly shielded, you're leaving your-
self open to problems.

There are many other sources of inter-
ference; we even ran an article last year
about a kid’s radio-controlled car trans-
mitter wiping out TV reception on one
channel! (“A TVI Detective Story.”
September, 1996, CQ VHF)

What makes interference such a thorny
problem to solve is that there are count-
less possibilities of signals mixing or
wires acting as antennas, so there’s no
“easy fix.” The good news is that almost
every interference problem can be
solved—with cooperation on both sides.
The neighbors must be willing to help
with making tests and be prepared to add
filters or other interference-blockers to
their equipment. But cooperation is
essential to success.

Antennas
Finally, the omnipresent antenna ques-
tions (you may be asking them yourself!).

Why do they need to be...so big, so high,
so numerous? First, let’s separate in your
own mind what most non-hams lump
together: antennas and towers. In gener-
al, a tower is simply something that holds
antennas. By itself, it does not transmit
or receive radio signals. It sits on the
ground or on the roof and holds up anten-
nas. This is why zoning officials usually
refer to towers as antenna support struc-
tures. Their job is to support the anten-
na(s). Antennas are what actually trans-
mit and receive radio signals. They may
be attached to a tower, to a pole in the
ground, to your car, or to the top of a hand-
held radio.

You can’t talk on the radio without an
antenna. It’s that simple. The antenna is
what transfers radio signals from the
radio to the “airwaves” and vice versa.
The size of the antenna is determined in
part by the frequency on which the radio
is transmitting.

And what about height? Generally
speaking, the higher the antenna, the far-
ther you can talk. Plus, as we already
mentioned, a high antenna will signifi-
cantly reduce the RF levels to which peo-
ple down on the ground are exposed,
along with the likelihood of certain types
of interference

The Lightning Question

“Won’t that antenna way up there
attract lightning?”’ As long as the support
structure (e.g., tower) is properly gound-
ed, antennas should pose no greater threat
of attracting a lightning strike than your
roof in general does. During a thunder-
storm, the air gets ionized. This means
that some air molecules lose electrons
and others pick up extra ones. Lightning
is nature’s effort to restore balance.
Lightning, like any other electric current,
flows better through metal or another
conductor than it does through air, which
is generally an insulator.

What makes a tower or antenna attrac-
tive to lightning is that those ions, or
charged air molecules, tend to collect on
things sticking up in the air. But if you’ve
properly grounded the tower and use
devices called static discharge elimina-

tors (commonly known as lightning
arrestors) in your feedlines, those
charged particles will find their way to
ground (which is where they want to go)
before building up to the point where a
lightning discharge is likely. So, a prop-
erly installed antenna system may be
even less of a lightning target than a near-
by tree. And if it does get struck, the
ground cable should carry most of the
current directly to ground, further reduc-
ing the risk of fire to your house or your
neighbor’s home.

Of course, with lightning, there are no
absolutes, so it’s always best to shut off
all radios and disconnect (and ground, if
possible) all feedlines when you hear a
thunderstorm approaching.

Public Service

Finally, in your conversations with
your neighbors, be sure to remind them
of ham radio’s value in emergencies and
disasters, and the fact that the presence of
a ham station in their neighborhood pro-
vides them with an additional means of
contacting friends and family members if
telephone communications fail. When
nothing else can get through, ham radio
often can.

Those Are the Basics...

There, in a nutshell, are the basic
answers to the most commonly asked
questions and concerns about ham radio.
I hope you were able to understand it all,
and that you’ll now be better able to
answer your neighbors’ questions before
hitting the point where you have to say,
“Well, that’s too technical for me. You’ll
have to ask Joe.”

Now, please give the magazine back to
Joe so he can read the rest of it (of course,
you're welcome to keep reading as well).

73 (best wishes) de (from) Rich,
W2VU (me) =

Help Wanted

If you're involved with a project or activ-
ity that you think would be of interest to your
fellow CQ VHF readers, we’d like to hear
from you. Article submissions are welcome,
as are “Op-Ed” opinion pieces if you have
a point of view you’d like to share about a
VHF-related topic. You can contact us by
mail at 76 N. Broadway, Hicksville, NY
11801 (send an SASE for writers’ guide-
lines), by e-mail to <CQVHF@aol.com>,
or via our World Wide Web page,
<http://members.aol.com/cqvhf/>. We look

forward to hearing from you.
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NEWS FLASH!
Phase 3-D Launch
Delayed Again

A defect in a rocket engine has caused
yet another delay in the launch of the
AMSAT Phase 3-D (P3D) satellite—until
September 30 at the earliest—according
to a report in the Orbital Report On-Line
newsletter, and confirmed by AMSAT-
NA President Bill Tynan, W3XO. The
launch had been set for September 16, and
the Ariane 502 booster rocket has already
been shipped to the European Space
Agency’s (ESA) South American launch
site in Kourou, French Guiana.

According to the June |5 issue of the
space newsletter, a faulty component was
discovered in the liquid oxygen turbop-
ump of the main engine of the Ariane 504
rocket, due for later launch. But, accord-
ing to the newsletter, “since the origin of
the flaw was identified as a possible pro-
duction defect and a similar element is
known to be in the pump of the engine
already mounted on Ariane 502 (recent-
ly arrived in Kourou), ESA and CNES
have decided to remove the engine and
replace it with the one originally sched-
uled for Ariane 503, which features a
component from an older production
batch. This replacement will take about a
fortnight (two weeks).”

In a follow-up report June 16 from the
Paris Air Show, Orbital Report On-Line
said the launch of Flight 502 has been
postponed “to September 30) at the earli-
est” in order to make the engine swap.

AMSAT President Tynan expressed
mild disappointment at the delay.
Speaking to CQ VHF from the P3D lab
in Orlando, Florida, he said “We'd like to
get it up there, but we don’t want [ESA]
to go before theyre ready. either.” Tynan
noted that the P3D team won’t be just sit-
ting around and waiting. “We’re not wast-
ing any time that ESA gives us,” he added.
*We're using that time productively.”
Tynan says the delay should not add
appreciably to the overall cost of launch-
ing the satellite, noting that “two weeks
is kind of noise-level.”

According (o previous reports in
Orbital Report On-Line, the Ariane 5
booster rocket scheduled to fly the P3D

satellite into space was shipped to South
America from France by freighter on June
2.Inaddition to the AMSAT satellite, this
second qualification flight of the Ariane
Srocket (Flight 502) is scheduled to carry
a small science piggyback satellite and
two dummy payloads.

The launch was earlier delayed by sev-
eral months after the first qualification
flight, Ariane 501, failed just after launch
and exploded over the Atlantic. Ariane
space officials conducted an extensive
inquiry and are confident that the electri-
cal and software problems that led to the
loss of Flight 501 have been resolved.
AMSAT gets a significant reduction in
launch fees by taking the risk of launch-
ing its satellite aboard a qualification
flight of an unproven rocket.

“Little LEO” Threat

Eased...for Now

The U.S. government isn’t giving the
“Little LEO” industry what it wants—but
that doesn’t mean the threat to our bands
is dead. “Little Leos™ are small, low-
Earth-orbiting satellites patterned after
amateur radio microsats, intended for
commercial use. A year ago. the “Little
LEO” industry asked the government/
industry advisory group preparing the
U.S. position for this fall’s World Ra-
diocommunication Conference (WRC-
97) to recommend “sharing studies™ be
performed on the possible use of a vari-
ety of frequencies below 1 GHz—includ-
ing the 2-meter and 70-centimeter ama-
teur bands.

There was massive opposition from the
amateur community, and the advisory
committee’s final report recommended
only a 1-MHz allocation for Little LEOs
at 405 to 406 MHz, plus identifying an
additional 1-MHz piece of spectrum for
possible future use (this, in addition to a
variety of worldwide Little Leo alloca-
tions recommended for frequencies
above | GHz). There is no mention of
sharing with amateurs.

However, an ARRL official familiar
with the proceedings warned that the
threat is not dead, noting that the Little
LEO people can try to get other govern-
ments to present their proposals, and that

Compiled by the CQ YHF Staff
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AZDEN!

The Azden PCS-7500H
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they can try again for WRC-99. “They
will be back,” said the official, who point-
ed out that the industry has just gotten an
experimental grant from the FCC to oper-
ate at 455 to 456 and 458 to 460 MHz.
The next step is for the FCC and Na-
tional Telecommunications and Infor-
mation Administration (NTIA) to draft
final proposals based on the advisory
groups’ recommendations. Then the
State Department will develop the final
U.S. positions based on the FCC/NTIA
recommendations. WRC-97 will be held
in Geneva this October and November.

Congress Passes

Yolunteer Protection Bill

Hams and others volunteering their
time in public service activities will gain
additional protection from lawsuits aris-
ing from their volunteer activities, under
provisions of a bill passed by Congress in
May. The Volunteer Protection Act of
1997 (S-543) was sponsored by Georgia
Senator Paul Coverdell. It gives protec-
tion from liability claims to “volunteers of
a non-profit organization or government
entity” for harm caused by actions “with-
in the scope of the volunteer’s responsi-
bilities.” It does not apply to harm that
results from gross negligence, willful mis-
conduct, or “conscious, flagrant indiffer-
ence” to individuals’ rights or safety.

The bill is not quite clear on exactly
what is meant by a non-profit organiza-
tion (there’s a variety of definitions), or
whether you're covered for volunteer
work that’s not under the umbrella of
such an organization.

At press time, while the bill had been
passed by both houses of Congress, it had
not yet been sent to President Clinton for
his signature.

Mir, Back on Air, QS5Ys

The ham station aboard the Russian
Mir space station is back on the air after
being shut down for about two months
amid difficulties with the station’s power
and oxygen systems. U.S. Astronaut
Mike Foale, KBSUAC, has been active
but prefers simplex operating. After dis-
cussions with the various officials in-
volved, it was decided in mid-June to
change Mir’s 2-meter frequency from a
145.200/145.800-MHz split operation to
145.985-MHz simplex. This applies to
both voice and packet. It’s the third fre-
quency change for Mir in less than a year.
(For more on Mir, see this month's

“Orbital Elements” column elsewhere in
this issue —ed.)

Other Satellite News

The venerable RS-10 satellite was tem-
porarily taken off the air in early June for
non-amateur tests. The satellite was
expected to be back on in time for its 10th
anniversary celebration in late June.
(Again, see “Orbital Elements” for more
details —ed.)

AMRAD-OSCAR-27 (AO-27) has a
new FM downlink frequency as of April
1, according to AMSAT and the
“SpaceNews™ newsletter. The new
downlink is436.792 MHz (changed from
436.800). Uplink remains at 145.850
MHz. AO-27’s current operating sched-
ule can be found on the Web at
<http://www.umbra.com>.

And there seems to be yetanotherdelay
in the already long-delayed launch of
South Africa’s SUNSAT amateur satel-
lite. The AMSAT News Service reports
that launch officials told a news confer-
ence that the launch “certainly would not
be this year.” The Delta 243/Thor I rock-
et is also scheduled to carry a U.S. Air
Force satellite (the primary payload) and
a Danish satellite.

FCC Chairman Quits

Reed Hundt has resigned as Chairman
of the Federal Communications Com-
mission. According to a report in “News-
line,” Hundt told President Clinton in a
letter that he’ll stay on until a successor
is named. Leading candidates for the post
include FCC General Counsel William
Kennard, whom Clinton named to the
Commission in May (along with Repub-
lican Harold Furchtgott-Roth); Commis-
sioner Susan Ness, and Kathy Wallman,
who is Clinton’s Deputy Assistant for
Economic Policy.

Among other accomplishments while
chairman, Hundt promoted the concept
of frequency auctions, turning the FCC
into a giant government moneymaker.

Natural Disasters Keep

Hams Busy

Ham radio operators rose to the occa-
sion when a series of devastating torna-
does ripped through central Texas on
May 27. According to the ARRL, “Hams
from Waco to Austin were involved as
the killer storms tore through the heart of
the Lone Star State,” killing more than
two dozen people. Amateurs helped pro-
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vide communication for the Red Cross
and emergency medical services person-
nel when other means of contact failed.
In Jarrell, Texas, which was hit by anoth-
er tornado eight years ago, a 2-meter
repeater installed after that storm
“worked flawlessly” and provided the
town'’s primary link to the outside world
for about two hours, until cellular phone
service could be restored.

By the end of May, most of the hams
helping provide communications in the
wake of severe spring flooding in North
Dakota and Minnesota were able toreturn
home, according to the ARRL Letier.
However, some Salvation Army units
were still using amateur communication.
For more on the amateur response to these
devastating floods, see this month’s “In
the Public Interest” column elsewhere in
this issue.

Across the Sierra Nevada
on 1296 Tropo

Robert Brown, N7STU, reports that he
and Shawn Tayler, N7LQ. completed a
two-way CW contact on 1296 MHz
through (over?) the 10,000-plus-foot

Sierra Nevada mountains on May 20,
using tropospheric enhancement. Brown
says the two-way exchange took about 10
minutes to complete and followed a week
of evening skeds (schedules) in which
N7LQ was consistently heard, but equip-
ment problems at his station kept Shawn
from hearing him. Robert wonders
whether any other non-mountaintop sta-
tions have made successful tropo contacts
across the Sierra Nevada on 1296. He can
be reached via e-mail at <n7stu@
psnw.com>.

ATY & Packet on Long-

Duration Balloon Flight
Amateur television (ATV) and APRS
(Automatic Position Reporting System)
transmitters were both aboard a long-
duration, high-altitude NASA balloon
launched May 20 from Ft. Sumner, New
Mexico. According to Bill Brown,
WBBSELK, the balloon was scheduled to
drift slowly to the west, eventually land-
ing in California. But it actually came
down approximately 60 miles south of
Prescott, Arizona, after about 20 hours in
the air. The main purpose of the launch

was to study cosmic rays with an exper-
iment using light flashes in plastic opti-
cal fibers. Telemetry data was transmit-
ted via APRS, and the ATV camera/
transmitter just sent back pretty pictures!
More information is available on the Web
at <http://wwwssl.msfc.nasa.gov/new-
home/headlines/balloon/sofcal.htm>.

New FCC Form 610

The FCC has issued a new, Internet-
friendly 610 form. The new amateur
license application form, dated March,
1997, includes a space for an e-mail ad-
dress and changed the environmental
impact question (which asked if granting
the application would result in a major
impact on the environment and which
many people blindly checked off as
“Yes,” resulting in a bounced applica-
tion) into a statement in the certification
section that granting their license will not
cause a major environmental impact.
“Newsline” reports that the FCC has stat-
ed that it will continue accepting forms
dated November, 1993, and March, 1995,
along with the new form, until further
notice is given. |
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CQ VHF welcomes comments and
suggestions from readers. We’ll print a
representative sampling each month,
and we reserve the right to edit letters
for length or style. All letters must be
signed and show a return mailing ad-
dress or valid e-mail address. Writers'
names will be withheld from publication
upon request. Address letters to:
Letters, CQ VHEF, 76 N. Broadway,
Hicksville, NY 11801; or via e-mail to
<COVHF @aol.com>; <cqcomm.delphi.
com> or <72127.745@compuserve.
com>. Please specify that it is a letter
Jor CQ VHE.

More Code Thoughts

Dear CQ VHF:

Just my thoughts on the code debate. 1
was first licensed in 1994 as a No-Code
Tech. Ithought, this is great! For 20 years
I have been into SWLing and scanning
but always found an excuse for not tak-
ing an exam. Then, in 1994, I had some
serious health problems and decided that
there are some things in life I want to do
and now is the time or maybe I never will.
Ilearned that there was now ano-CW test
for VHF operation and went for it. Suc-
cess! This is all I'1l ever need. Wrong.

There is more out there than 2-meter
repeaters. The code? Me? Never! But 13
months later, I got my General. Great! No
more tests! Wrong! Eleven months after
that, I got my Advanced ticket. One more
to go for Extra class. It’s hard to describe
the pride one feels when upgrading. To
me, it’s been more of an accomplishment
than getting a promotion at work. What I
really want to say is, upgrading is some-
thing you should do for yourself, not for
the FCC, not for the old buzzards, not for
tradition. Do it for yourself. You'll feel
like a million bucks!

George Fuller, NI TDW
Windsor, Connecticut
(via e-mail)

Dear CQ VHF:

First, I would like to say that I really
enjoy your magazine. It is certainly a
wealth of information concerning 50
MHz and above.

I really enjoy the Letters column of
your magazine. I have a suggestion for it.
At the end of the letters you publish,
would you please list the writer’s name,
call, and street, or e-mail address? I would

like to correspond with my fellow read-
ers of CQO VHF. Several times, I have tried
to look up callsigns in the online call
directories, only to be disappointed to
find out that they were not listed.

I would also like to address the code
issue. 1 would not like to see CW elimi-
nated from the amateur radio bands. As
we all know, code has played a very
important part in the history of amateur
radio. However, I do not think that it
should be a requirement for entry onto the
HF bands. Here’s why I say that:

If CW is so vital and efficient, why are
there no longer CW MARS nets? And
why does the Coast Guard no longer use
it? I think that we are afraid that HF may
become very, very crowded, or thatit may
turn into the mess that is 11 meters (CB).

Amateurradio has other modes of com-
munication that are much more efficient
and effective than CW. For example, I
know of several disasters in which pack-
et nets were used to handle a lot of traf-
fic effectively, and in a timely manner. I
do not think that VHF and UHF has
become a big mess, since the No-Code
class has been established.

Dan Rhodes NOWFT
116 Harris Rd. #2
East Peoria, Illinois 61611

Dan—Very few magazines include full
mailing addresses or e-mail addresses in
their letters columns. This is done to pro-
tect the readers’ privacy. Most people
who write to a magazine do so to express
an opinion, rather than to start a dialog
with fellow readers. In our case, we have
the ability to use the FCC database to find
people’s mailing addresses. Most of the
online databases are updated pretty reg-
ularly. So if a person is too newly-
licensed to be listed when you first look,
a re-check a few weeks later may turn up
the info you need.

Ideas from Down Under...

Dear CQ VHF:

As arepeater owner/trustee, [ read with
great interest the comments in Decem-
ber’s issue (“Op-Ed”) regarding the way
repeaters are set up in the U.S. Here in
New Zealand, we luckily don’t have the
problems that you have regarding co-
repeater interference, lack of frequency
space, etc. (I have been up to the U.S. on
a few occasions and know of your prob-
lems). However, in saying that, I have

Your Spot to Speak Out

wondered why, as a people with all this
interest in radio communications, we are
slowly getting behind the rest of the com-
munication world.

I have often looked at the way that
repeater systems are designed and won-
dered why we could not improve on the
way we designed them. In a repeater sys-
tem with a number of linked sites, for
instance, why do we link them by the ana-
logue way when digital linking could pro-
vide a great improvement.

For example, let me use a five-repeater
system, with one of the repeaters being a
main hub branching out to the other
repeaters. You could then have all the
repeater receivers listening to the same
frequency. If the links are all digital, you
could then have the main hub repeater
poll the branches for the strongest signal
(like voting). The audio from the strong-
est receiver would then be passed digi-
tally to all the repeater transmitters (all on
different frequencies).

The only problem with this setup is that
all the transceivers would have to be able
to scan the five transmit frequencies and
lock onto the strongest frequency. This, 1
feel, would be right after the TX from the
radio is released and when the signal got
to a level set in the radio. If this idea were
to be developed, it would mean the big
radio manufacturers would have to add
this feature to their radios, not a problem
in this day and age.

The other plus for this system is that, if
another repeater group wanted to con-
nect, it would need only to have its own
hub, and then connect the hubs together.
There are many possible ideas that could
be developed.

The only problem that I can see here is
that there are many repeater systems in
service at this time, and repeater owners
don’t want to spend big money to make
improvements such as those [ mentioned.
What can be done to be added to present
equipment? This, T am afraid, is beyond
my expertise. Maybe someone reading
this knows how to do it.

Doing things better requires people
withideas and people to design and devel-
op those ideas. I, for one, have a lot of
ideas that I am willing to share, but I can
only spread my thoughts and let someone
else hopefully figure out how to put them
into practice.

Kevin Mitchell, ZL1UDD
Clarks Beach, South Auckland
New Zealand

10 « CQ VHF e August 1997

Ham Radio Above 50 MHz



ICOM’S NEW IC-2000H

LEADS THE WAY TO CLEAR, CRISP RECEPTION! -
Mobile radios (of all manufacturers) have recently
experienced increasing problems from cross
modulation interference. This has been caused by
the increasing quantity of RF devices (i.e.— mobile
radios, paging svstems, cell phones, cordless
phones, etc...) Commonly known as “intermod”,
this interference can make a mobile radio
unuseable at certain frequencies, depending on
local area conditions.

SUPERIOR WIDE BAND RECEIVER
CHARACTERISTICS — 1COM’s IC-2000H has been
specifically designed to deal with this growing
problem, A tracking tuning system and high quality
RF hand pass filters are employed to improve
image rejection and intermodulation
characteristics. Now you can pursue your hobby in
areas previously not possible due to interference.
Plus, you're less likely than ever to miss an
important call!

ALPHANUMERIC DISPLAY — With the IC-2000H
you can program a 6 character name for each
memory channel. With the name displayed instead
of the frequency vou'll
have instant ID of
memory channels,
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NOW
IN STOCK!

power, such as when working a close station, you
may choose a 5 or 10 watt output power setting,

“ONE-PIECE” CONSTRUCTION — 1COM gave the
IC-2000H a rugged “one-piece” die cast aluminum
frame and our largest heat sink ever. Now you'll get
dependable, stable transmissions in extreme
environments. Plus, any heavy duty cycle operation
is no problem.

PRICE PERFORMANCE ~ Even with its high quality
construction, great features and exceptional
performance, the 1C-2000H is one of

* FEATURES -
* 50 W of power (50, 10, 5 selectable)

® Rx118-174 MHz
(118-136 AM, 136.1-174 FM)

® Tx 140-150 MHz (for MARS/CAP)

Superior Wide Band Recepfion!

the most economical 2 meter FM mobiles around.
You'll get real value for your money. Come check it
out today. For more information about the
intermod-fighting IC-2000H, visit your local

ICOM dealer, contact ICOM Technical Support

o AM aircraft receive

o Alphanumeric display

® Message paging
50 memory channels
2 scraich pad memories
6 scan edge memories
Full scan + program scan
5 scan resume condifions
Call channel
Busy channel lockout
Auto power off

e Scan modes and
priorify watch

* Programmable
up switch

o DIMF micincluded
 “One touch” button

FM TRANSCEIVER IC-2000H
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less confusion and mistakes, and a logical and
convenient memory management system.

50 WATT OUTPUT = Work distant repeaters with
the IC-2000H. The full 50 watts of output power
gives you enough muscle to work most
applications. And when you don't need as much

[COM America, Inc. 2380 116th Avenue N.E., Bellevue, WA 98004 U.S.A

Customer service/technical support 206-454-7619

511996 /COM Amenca; Inc. The ICOM loga is o vegisterad Trodemek of ICOM, Inc:All stored specificutions oue subject 1o change without notice o obligation.
1C0M o significontly.exceer! FCC Regulations imifing spurious enissians. CompaSene fs o registered rademark of CompiSenve, lncormoented, cn HER Block Company. 2000H796Y

VOL SET[EE3 LOW O oup BN

operafion

M ViMHz

— 3| * Separate volume
. and squelch knobs
)

e Alpha message

paging
(UT-55 required)

e Tonescan
(UT-85 required)

e (ode squelch/pager (UT-101
required)

o Tone squelch/pocket beep
(UT-85 required)

in the HamNet forum on CompuServe® @

75540,525 (Internet: 75540.525 @

compuserve.com) or CALL ICOM’S
BROCHURE HOTLINE:

(206) 450-6088

http://www,
Icomamerica.com
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SYETLANA
SCX6000A7 Triode

Svetlana Electron Devices announces
the new 3CX6000A7/YU148 power tri-
ode. Svetlana has developed a drop-in
replacement for the 3CX6000A7/YU148
used in popular FM transmitters. This tube
is designed with a modern mesh filament
which assures a no-compromise, long-life
performance. In addition, the Svetlana
3CX6000A7/Y U148 is manufactured with
high alumina ceramic doped with chromi-
um and molybdenum. This combination
results in a true metal/ ceramic chemical
bond, providing a stronger bond and allow-
ing a higher processing temperature than
that used by manufacturers in the West.
High temperature bake-out drives gasses
from internal electrodes during vacuum
processing. Clean processing means long
operating life. The chromium- and molyb-
denum-doped alumina give the Svetlana
tubes their distinctive appearance. Further,
each Svetlana 3CX6000A7 triode is full-
power RF tested at the factory in Russia.

Improved design, thorough process-
ing, testing, and innovative manufactur-
ing produces a cost-effective long-life
power tube backed by the strongest war-
ranty in the industry—12,000 hours/three
years—and the time warranty does not
begin until the tube is put into operation.

For additional information, contact
Svetlana Electron Devices, Inc., Head-
quarters at 8200 S. Memorial Parkway,
Huntsville, AL 35802 USA; Phone: (205)
882-1344; Fax: (205) 880-8077; e-mail:
<sales@svetlana.com>.

Circle 100 on reader service card

Speaker Mics for
Yaesu FT-50R

Premier Communications has expand-

roduct Update

ed its line of speaker microphones to
include models compatible with the
FT-50R and other radios using the new
style Yaesu microphone plug.

Four models are currently available:
The SPM-102 is a full-sized hand mic
with speaker and high-quality transmit
audio. The SPM-202 and SPM-202E are
lapel mics which feature rugged metal
clips for securing the mics and have built-
in PTT switches on the side of the mic
housing. Receive audio on the SPM-202
is sent to a “bud”-style earphone, while
the SPM-202E uses an earphone secured
using an adjustable rubber “hook.” The
SPM-302 features a conveniently locat-
ed receive volume control and a lighted
PTT indicator in an ergonomic hand mic.

Suggested retail prices are: $33.95
(SPM-102); $20.95 (SPM-202); $24.95
(SPM-202E); and $40.95 (SPM-302).

For more information, contact Premier
Communications, 20277 Valley Blvd.,
#I, Walnut, CA 91789; Phone: (909) 869-
5711; Fax: (909) 869-5710; e-mail:
<premier@adi-radio.com>; WWW: <http:
Jf www.adi-radio.com>.

Circle 101 on reader service card

Viking VHF
Satellite Receiver

OFS WeatherFAX has released its new
Viking satellite receiver, a high-perfor-
mance computer-controlled synthesized
VHF unit for satellite imagery and data
telemetry. The technology uses many of
the RF components used in Global Posi-
tioning System (GPS) receivers. The
Viking design allows for use in harsh
mobile, portable, and base station envi-
ronments. The receiver works with the
companion PC Card (PCMCIA) satellite
decoder, which allows satellite technolo-
gy to be used with both laptop computers
and regular desktop computers (using the
low cost ISA Bus Converter).

Innovative features of the Viking
receiver include ease of use (there are no
dials, switches, or buttons to be adjust-
ed—all options are set using Viking soft-
ware); miniature size (4.3" x 2.3" x 1");
automatic satellite tracking; built-in
GaAsFET RF preamplifier; twice the
number of RF filter stages of standard
VHF satellite receivers; wide IF filters
optimized for satellite and EMWIN

(Emergency Management Weather In-
formation Network) reception; software
display of signal strength; spectrum ana-
lyzer scanning function, and self test
mode, which verifies that the Viking re-
ceiver and system are operating correctly.

The system has numerous applications.
For instance, it can be used by pilots and
emergency management personnel to
locate thunderstorms and severe atmos-
pheric conditions; by amateur and hob-
byist weather observers; by professional
meteorologists; by military and other
field and portable users to access the lat-
est weather information; by fisherman to
measure sea surface temperatures and to
locate ocean currents; and by teachers in
agriculture and science education.

Cost with standard DOS software for
Windows and Win 95 is $445. Multitask-
ing Win 95 software also available.

For additional information, call or fax
(919) 847-4545 or e-mail to <jdahl@
worldnet.att.net>.

Circle 102 on reader service card

Alinco DJ-S1T 2-Meter
“Pocket Size” HT

Alinco ha s introduced a 2-meter model
of its under-$150 handheld. The DJ-S11T,
only slightly larger than most pagers, runs
on three AA batteries. The unit features
21 non-volatile memories, CTCSS tone
encoder, offset capability up to 15.995
MHz and output power of 340 milliwatts
(1/3 of a watt).

Alinco expects the radio to be particu-
larly popular with multi-ham families and
hams looking for an economical way to
acquire a 2-meter radio.

The DJ-S11T is a near-twin to the com-
pany’s DJ-S41T, introduced in late 1996.
A unique feature of these radios is their
pivoting “swing up” telescoping antenna.
This flexible design allows the radio to
remain compact in a pocket or purse with-
out detaching the antenna. It also does
away with the risk of misplacing a
detached “rubber duck™ antenna.

For information, contact Doug Wynn,
Sales Manager, or Taka Nakayama,
Branch Manager, at (310) 618-8616 or
write to Alinco, 438 Amapola Ave., Suite
130, Torrance, CA 90501; Fax: (310)
618-8758.

Circle 103 on reader service card
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Alinco’s NEW HTs keep you in

touch while you’re on the go!

Afr'nco believes every Ham should own a dependable HT.
From newest licensee to seasoned Amateur Radio veteran, you'll
be impressed with the features, prices and
performance. And no matter how many radios you
own, no matter what brand, every Ham should have
the new DJ-S11T. There’s never been anything like it
at the price! Check out these terrific new radios,
then check the super-low prices at your favorite
Alinco dealer.

DJ-S41T 70 cm Pocket Radio

Already a “best seller,” the DJ-S41T covers

425 ~ 450 MHz, has 21 memories, CTCSS encode,
self-storing pivot antenna, accepts a wide range of
accessories. Perfect for use with repeaters, simplex
or cross-band links. At under $150, every ham in
the family can own one!

NEW DJ-S11T 2 Meter
Pocket Radio UNDER $150!

It's the one you asked for! Full 2 Meter
coverage (144 ~ 148 MHz), 21 memories,
CTCSS encode, pivot telescoping antenna,
accepts standard Alinco speaker/mic and
outside power, puts out 340 mw on

3 AA batteries, MARS/CAP and packet
capabilities, fits in pocket or purse.
You'll be amazed at its many features,
performance and coverage. Get all this
and more at a price under $150!!

DJ-191T and DJ-190T 2 Meter HT
Prices start at under $170!

If you desire a full-size HT capable of
5 watts output, look to the DJ-191T or the
DJ-190T.

Available in a number of battery/power
output combinations including the DJ-191TD
and the DJ-190TD dry-cell pack option. Both
radios have 40 memories, accept speaker/mic
units, external antenna and outside power
(up to 13.8 VDC direct input), have MARS/CAP
capability, extended receive and many “extra”
features.

Economical DJ-190 is identical to DJ-191 in
most functions but comes without keypad. It's
perfect for basic communications, packet or for
use in APRS “tracker” units.

At under $170 MSRP, it’s a great value!

Simple = Clean = Dependable

ALINGO

AMATEUR RADIO’S VALUE LEADER*™

U.S.A. Alinco Branch

438 Amapola Ave. ® Suite 130 * Torrance, CA 90501
Phone: (310) 618-8616 * Fax: (310) 618-8758
Internet: http: //www.alinco.com

Prices quoted are MSRF, dealer prices may vary. Specifications apply only to Amateur Radio
bands, Fealures and specifications subject to change without notice or obligation. Permits
required for MARS/CAP use. APRS is a packet radio program developed by WB4APR.

] J CIRCLE 117 ON READER SERVICE CARD
Ask your dealer about Alinco’'s 2-year extended warranty program



Ham Testing In Mexico...for a

U.S. License

How to get a U.S. ham license (or upgrade) if you're in Mexico—and
don’t worry—it’s completely legal.

By Gordon West, WBOGNOA, Bob Wood, KCOUGF, and Sally Wood, KCGPBT™

Editor's Note: During a recent sail-
boat race to Puerto Vallarta, Mexico,
WB6NOA wanted to get firsthand
information about some of the glowing
reports he'd received of FCC ham
radio testing opportunities in Mexico
for mariners and RVers. Bob
(KC6UGF ) and Sally (KC6PBT) Wood
knew exactly who the examiners were
and their schedules of upcoming
exams. Here, together with Gordon,
they offer some tips on how to take a
U.S. amateur radio examination while
cruising or motoring in Mexico.

conducted by a team of at least three

accredited volunteer examiners
(VEs). And, while the VEs must be FCC-
licensed hams, there is no requirement
that exams be given in the U.S. Despite
the occasional difficulty in rounding up
at least three VEs of the appropriate
license classes, there are regular testing
opportunities for U.S. ham licenses in
many part of the world where Americans
tend to congregate.

One of the places where you’ll find reg-
ular testing opportunities is Mexico,
where a group of mariners has put togeth-
er a VE team with regular sessions to
offer exams for prospective hams and to
give beginning operators the opportuni-
ty to upgrade to General. Why the push
for General? Well, it’s the General class

FCC amateur radio testing must be

*Gordon West, WB6NOA, is Senior Con-
tributing Editor of CQ VHF. Bob
(KC6UGF) and Sally (KC6PBT) Wood
are accredited Volunteer Examiners who
are among those giving U.S. amateur
radio license exams in Mexico. All three
are avid boaters.

How many amateur license exam “rooms” look like this? Inside or outside, this FCC license
exam in Mexico is conducted under the watchful eyes of a team of accredited volunteer exam-
iners. (WB6NOA photos)

“ticket” that allows the ham mariners to
shove off from Mexico and use their
shortwave equipment on worldwide ham
bands anywhere in international waters.
Closer to shore, of course, VHF FM or
SSB is possible as well. And satellites are
accessible from just about anywhere. But
when you're at sea, flexibility is the key,
and the General class license gives you
the most options.

A Long-Running
Opportunity

Testing for U.S. ham licenses in Mex-
ico has been going on since the earliest
days of the volunteer examining pro-
gram, according to Sally, KC6PBT, who
says that “Karen (WB6B) and Lee

(W6NPQ) aboard Mar Y Vent offered
some of the first tests for U.S. amateur
operator licenses and upgrades in Puerto
Escondido, Baja,” Even in those start-up
years when the FCC first turned ham
exams over to the ham radio operators
themselves, Karen and Lee were testing
up to 50 candidates a year through the
WS5YI VEC (Volunteer Examiner Coor-
dinator) system.

“To further accommodate mariners in
Baja, Mel (KI7BK). Don (AA7YY), and
Bill (AB6SQ) started up their own team
in La Paz, Baja, California,” adds Sally.
This team started in 1994.

But there were many mariners on the
mainland side of Mexico who needed
FCC license exams, as well. “Evie
(AA7PN), Russ (WAGAVS), and Pat
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“..when you’re at sea,
flexibility is the key, and the
General class license gives
you the most options.”

(AA6XR) flew in from the U.S., and in
one day it was reported that 72 examina-
tions were given in just a couple of
hours,” says Sally.

Monthly Sessions

Every examination team requires a
contact VE, and Ron, ABSWE, became
the contact VE for Puerto Vallarta. He ar-
ranged for monthly exams during the
“high season™ between December and
April, with seating for 25 candidates at
each session.

“Onan average, these sessions produce
seven new Technicians, two General up-
grades, and usually one or two Advanced
and Extra class upgrades,” comments
Bob Wood, KC6UGF.

And where do sailors find room for 25
candidates at a Mexican marina? “One
time I arranged a tropical courtyard of a
local Mexican complex for the examina-
tion,” comments Tony, KC7RLL., Butthe
examiners pointed out that each test site
is chosen carefully for a minimum of
noise, good dampening acoustics for the
code tests, and a single room where the

Testing in Tijuana?

The following hams are among the
many accredited Volunteer Examiners
in Mexico:

Pat Bobzin, AA6XR

Dick Dumas, AB6UD
Ninka Fortuin, WI6W
Jane Kenny, N6EEC
Geves Keney, KG6CB
Ron May, ABSWE

Susan Middleton, AC60F
Carol Noble, KEOHYE
Steve Odehnal, KO6UH
Mollie Odehnal, KE6AYV
Dean Pope, N7ZVW

Bob Sukiennicki, AAGYH
Jim Wilkins, WL7TAAW
Bob Wood, KC6UGF
Sally Wood, KC6PBT

three examiners can see all of the candi-
dates while they take their tests, as
required by FCC rules.

Air Mail

“Once the testing is over, our next big-
gest job is how to get the results back to
the W5YI or ARRL VEC,” says Sally
Wood. “We depend on people flying
from Mexico back to the United States to

drop ourmail in the nearest mailbox when
they get off the plane.” Ron, ABSWE,

Mexico is one of many countries around the world where U .S.-certified examiners give FCC
amateur license exams. Except for representatives of foreign governments, anyone may take
an exam and qualify for a U.S. ham license.

HALO-6

Low Cost,
High Performance

6M Loop Antenna

$69.95 ;750 s

& Highly efficient loop design
& Easy to assemble, mount
& tune
@ Low angle of radiation,
which is excellent for DX

& Omni-directional, which is
excellent for spotting DX

© Takes 750 watts, stack two for
maximum legal power and 3db
omni-directional gain

@& DC shorted feed for maximum
lightning protection

& Highly portable
© Great mechanical integrity

© Lowest cost/high performance
6M antenna on the market

& Horizontal or Vert. polarization

@ Not subject to corrosion losses
inherent in most loop designs

@ Low profile (27") diameter
loop will not he noticed by
neighbors

© Hi-Q resonance means much
less chance of TVI or overload
noise from PLL phase noise

& Tunable over entire six meter
band

Copyright 1997 Tempo Research. All rights
reserved., Prices and specifications subject
to change without notice or obligation.

AEA division of

TEMPO RESEARCH CORP.
1221 Liberty Way
Vista, CA 92083
Phone: 760-598-9677
Fax: 760-598-4898
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Get The Picture!

VHF Wx Satellite Decoding

Call or write for our free catalog

Software Systems Consulting
615 S. El Camino Real, San Clemente, CA 92672
Tel.(714) 498-5784 Fax.(714) 498-0568
website: hitp://www.ssccorp.com
e-mail:support@ssccorp.com

CIRCLE 74 ON READER SERVICE CARD

=THE BEST BATTERIES
IN AMERICA!

PECIA

—
Packs for ALINCO DJ-580 /582 / 180 radios:

“Mir.Nicd

EBP-20ns pk. 7.2v. 1500mAh $29.95
EBP-22nh pk. 12.0v  1000mAh (5w) $36.95
EDH-11 6-cell AA case $14.95
NEW for ICOM IC-Z1A/ T22A / W31A / W32A radios:
BP-173 pack 9.6v  700mAh (5w) $51.95
BC-79A Rapid / Trickle Charger $54.95

For ICOM IC-02ZAT & REALISTIC HTX-202 :

BP-8 pack 8.4v 1400mAh $32.95
BP-202s pack 7.2v_1400mAh $29.95

For ICOM IC-2SAT / W2A | 3SAT / 4SAT radios:

83 pack 7.2v_ 600mAh $23.95
Packs for KENWOOD TH-22 / 42 / 79 radios.
PB-34 pack 9.6v__ 600mAh (5w) $34.95
Packs for YAESUFT-23, 33, 73, 411, 470 radios:
FNB-11 pack 12.0v 600mAh (5w) $24.95
FPacks for YAESUFT-530 / 26 / 76 / 416 radios:
FNB-26 pack 7.2v._1200mAh $29.95

Packs for YAESUFT-11R/ 41R/ 51R radios:

FNB-38 pack 9.6v_ 700mAh (5w) $44.95
NEW for YAESUFT-10R / 40/ 50 radios:

FNB-41 pack 9.6v__ 700mAh (5w) $44.95
SANYO rechargeable NiCd cells (with or wio Iabs}

NE00 (AA) 1.2y 600mAh $1.35

KR4400 (D) 1.2v 4400mAh $ 6.95

Mr. NiCd also supplies batteries for your
LAPTOP /NOTEBOOK COMPUTERS
CELLULAR PHONES / CAMCORDERS

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, WI 53562
Phone(608)831-3443 / Fax(608)831-1082

“All examinations conducted
for U.S. amateur licenses are
conducted in strict compliance
with FCC rules and VEC
guidelines.”

aboard Encounter, has established a good
working relationship with the American
Radio Relay League VEC, thanks to
voice and digital relays from a ham friend
in Texas.

*And for new hams waiting to find out
their new callsign, electronic filing now
shortens down the amount of time they
must wait before they can go on the air,”
adds Sally. In addition, the contact vol-
unteer examiner might be able to see
newly-issued FCC callsigns on a high-
frequency BBS operated by Fernando,
XE2EJ, in La Paz.

Fernando has specific permission from
the SCT (the Mexican version of our
FCC) to operate an amateur gateway on
7099 kHz. Mariners with high-frequen-
cy or VHF data capabilities with a termi-
nal node controller may try to connect
with Fernando at <xeej@]lapaz.cromwell.
com.mx>. The first line of the text should
be your callsign, a slant bar, and your ves-
sel name. (Cruisers are asked to contri-
bute $13 a month to defray his expenses
in keeping this e-mail gateway open for
unlimited Internet access.)

One More Step

Before a U.S.-licensed ham may oper-
ate in Mexico, he or she must obtain an
operating permit from the nearest SCT
office. This is not an actual reciprocal
license, but rather a permit that specifi-
cally allows you to use all of the radio
bands in Mexico, apparently without
regard to the class of U.S. license held.

“From Puerto Vallarta, obtaining this
license is a three-hour trip to Tepic, Nay-
arit, or almost a five-hour trip to Guada-
lajara, Jalisco,” says Sally. “There you
must make an application, go to the bank
and pay your fee for the permit that is usu-
ally good for six months, but renewable,
then return to the SCT office where they
take a copy of your receipt, and then send
off all of your paperwork to Mexico City.
It takes about two to four weeks before
you actually get your permit.”

Some hams along the Baja, California,
peninsula may also obtain their permits
in La Paz, and those who get licensed just

before coming into Mexico may obtain
their permits in Tijuana or Ensenada.

Playing By the Rules

All examinations conducted for U.S.
amateur licenses are conducted in strict
compliance with FCC rules and VEC
guidelines. The teams in Mexico are co-
ordinated by either the W5YI VEC or the
ARRL VEC (or sometimes both). Like
all other VE teams, they are trained for
strict adherence to all of the many details
that go into announcing, operating, and
closing a day of testing. It takes about 40
pounds of test materials to keep the exam-
inations running smoothly! And there are
always those applicants who require spe-
cial attention because of lost licenses,
licenses with an old address on them,
grandfathered licenses, and the occa-
sional handicap waiver.

The groups in Mexico get high grades
from the VECs. “Very professional,
punctual, and accurate,” comments the
ARRL about their VE teams conducting
tests “south of the border.” Arlene at the
WS5YI Group/VEC adds, “Our volunteer
examiners who accurately document all
paperwork make it relatively easy for us
to electronically file applications and
receive new call letters within hours of
our electronic filing.”

Finding Mexican Exam

Sessions

If you're a mariner, tune into local
cruising nets to inquire when and where
upcoming examinations may be sched-
uled. Get in contact with one of the vol-
unteer examiners and find out specifical-
ly what you’ll need for your upgrade. If
you're calling for a non-ham to take a
ham test, double check exactly what they
must bring to the examination site. The
list typically includes identification, cop-
ies and the original of a license for up-
grades, and the examination fee (cur-
rently $6.25 U.S.). Some items, such as
a tape recorder or earphones for a code
test, that could be loaned to the VE team
might also be appreciated.

If you're interested in becoming a such
a “foreign exchange” candidate, make
sure you arrive on time, work closely with
the volunteer examiners, and enjoy Mex-
ico, or whatever part of the world you're
in. And remember: You don’t have to be
in the U.S. to take a U.S. ham test. Only
in America... E

CIRCLE 78 ON READER SERVICE CARD
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ANAHEIM, CA
(Near Disneyland)
933 N. Euclid St., 92801
(714) 533-7373
(800) B54-6046
Janet, WATWMB, Mar.

BURBANK, CA

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

(800) 854-6046

Eric, KABIHT, Mar.

Victory Bivd. at Buena Vista
1 mi. west I-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., 92123
(619) 560-4900

(800) 854-6046

Tom, KMBK, Mar.

Hwy. 163 & Claremont Mesa

SUNNYVALE, CA
510 Lawrence Exp. #102

94086

(408) 736-9496

(800) 854-6046

Ken, K1ZKM, Mgr.
KDM@HAMRADIO.COM
So. from Hwy. 101

NEW CASTLE, DE
(Near Philadelphia)

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

(800) 644-4476

Chris, K151, Mgr.
RT.131/4 mi., So. I-295

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223

(503) 598-0555

(800) B54-6046

Earl, KE70A, Maor.
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. Duniap Ave., 85021
{602) 242-3515

(800) 444-9476

Gary, N7GJ, Mgr.

1 mi. east of I-17

ATLANTA, GA

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

(800) 444-7927

Mark, KJ4VO, Mar.
Doraville, 1 mi. no. of 1-285

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

(703) 643-1063

(800) 444-4793

Rick, AABOB, 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, Mar.
CLW@HAMRADIO.COM
Exit 1, 1-93;

28 mi. No. of Boston

»100W =12V DC+DDS
« Gen. Cov. Rx, 100 mem.
» Optional Ext. Auto = Tuners Available

Call Now For Our Low Pricing!

FT-1 Dl]l'll\_{l_f' HF Trar_n.s_t.:.eiver

« Enhanced Digital Signal Processing
« Dual RX

» Collins SSB filter built-in

=100W, Power supply built-in

Call Now For Low Pricing!

FREE
YSK-900
Remote Kit!

FT-900CAT

= Compact HF Trans., 100W, Collins Filter

= Optional built-in auto tuner

= Remotable front panel, optional kit req.

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

Call Now For Low Price!

Gall For
Yaesu Hol

Summer Deals!

Call For Limited
Possible Extensions Time

FT-11R/41R

2M A40mHz

+ 150 Mem. Channels
+ 1.5W standard
+ 5W option

o+ Alpha-numeric display

= GCompact & back lit keypad

FT-51R

2M/440mHz HT

= 2W standard

= 5W Optional

* Alpha Numeric
+ 120 Memories
= Spectrascope

=l DTMF Paging

+ Coded SQL built-in
Special Low
Pricing!

FT-50RD

2M/440mHz Compact HT

» DVR, Decode, Paging Built-in
= Alpha numeric display

* Wide Band receive

« Battery Saver

*112 Memories

= Mil-Spec

+ HiSpeed scanning

Call For
Your Low
Pricing!

WORLDWIDE DISTRIBUTION

ﬁ"ﬂ:’ ..=I'n'- b

FT-736R
The Ultimate Oscar Machine

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

FT-3000M

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

Gall For Low Pricing!

FT-920 Hri6m Transceiver

» 100w 160-6M, 12VDC
+ Built-in DVR, CW Memory Keyer
« DSP, Auto-Notch » 99 Memories

» Computer controllable, CAT System
Call For Intro. Low Pricing!

New
Low
Price!

FT-80DOR  2m/440 Mobile

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




Build a 25-Amp, 12-Yolt MOSFET
Fower Supply

Fower nearly anything that runs on 12 volts with this high-current,
low-voltage supply featuring power MOSFETs and self-tracking

overvoltage protection.

ust about everything in a modern

ham shack runs on 12 volts DC.

And when you’re running several
pieces of gear at once, the power demands
can get pretty high. For example, a VHF
“brick™ amplifier putting out 180 watts
needs about 15 amps all by itself.

So the next time you need more power,
why not build your own supply? Building
your own lets you finish with three things
you probably didn’t start out with: a new
power supply, additional knowledge of
how the circuitry works, and the satis-
faction of knowing you did it yourself.

This project is a 25-amp, 13.6-volt
power supply that uses a MOSFET as the
pass device. MOSFETs have the advan-
tage of improved high power dissipation
and peak current capability when com-
pared to the more conventionally used
bipolar devices. (If some of the termi-
nology is new to you, see the glossary
elsewhere in this article.)

The design features self-tracking over-
voltage protection, short circuit protec-
tion, and current limiting capability. This
makes the basic regulator circuitry attrac-
tive for other power supply projects. This
article is intended as a tutorial, so I'll
describe how various parts of the design
were determined. I'll also describe ways
to adapt it to less than optimal trans-

*Chuck Pearce, K3YWY, is a Fellow at
Lucent Technologies (formerly Bell
Labs) in Allentown, Pennsylvania. He
lives in Emmaus, PA. Chuck has pub-
lished over 40 professional papers in the
area of silicon device processing, along
with several book chapters.

By Charles W. Pearce, Ph.D., KAYWY*

Exterior view of the K3YWY power supply. It provides a reliable source of 12-volt power at
current levels of up to 25 amps. (Photos by the author)

formers and Insulated Gate Bipolar
Transistors (IGBTs) or standard bipolars
as the pass devices.

Circuit Description

Regulator and
Associated Circuitry

Figure 1 shows the overall schematic
for the supply. The venerable LM723
serves as the regulator. The output volt-
age is determined by the resistor chain
comprised of R4, RS, and R6. The spe-

cific values allow the voltage to be var-
ied from about 10 to 17 volts. In general,
the ratio of the total resistance in the chain
to the combination of R6 and the resis-
tance in R5 below the tap, times the 7-
volt internal reference of the LM723,
determines the output voltage.!

In operation, the analog closed loop
control of the LM723 (based on the oper-
ational amplifier shown internal to the
device in Figure 1) functions to keep the
voltage at pin 4 equal to the 7-volt refer-
ence. This provides the basis for the over-
voltage and short circuit protection. The
R8. RY voltage divider provides a volt-
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Figure 1. Schematic of the 25-amp, 12-volt power supply using a single MOSFET as the “pass device.” See text for

age to a unity gain buffer (U2a) which is
90% of the pin 4 voltage. This voltage is
compared in U2b to the 7-volt reference.
Should the output voltage rise above the
setpoint by 10%, U2b will turn on Q3 and
then the SCR, D2. This will pull the fuse,
F2, protecting any connecled load.

The selection of the SCR and the de-
sign of the associated circuitry deserve
serious consideration to ensure overvolt-
age protection. Let’s start with the fuse,
F2. It should be rated at the capacity of
the supply and not higher. as aslight over-
current won’t blow the fuse. Forexample,
the common 3AG fast blow type of fuse
used here takes at least four hours to open
at 110% of current rating and up Lo one
hour at 135% of rating. However, at
200% of rating. it will open in less than
five seconds. This forms the basis for the
SCR selection and, as you can see, the

details of the parts required and construction.

SCR would need to pass 200% of the
rated supply current, or, in this case, about
50 amps.

The obvious choice is a 50-amp SCR,
but a smaller device can be used if some
current limiting is included. Resistor R3
performs this function in this supply. Its
value plus the internal resistance of the
transformer should not limit the current
to less than the required 200%. In this
case, the internal resistance of the trans-
former is .09 ohm and R3 is .05 ohm. The
resultant .14 ohm of resistance would
only limit the current to about 125 amps,
ignoring any other circuit limitations.
Alternately, R3 can be sized along with
the transformer resistance so the surge
current capability of the SCR isn’t ex-
ceeded. This will protect the device from
damage during testing and was the orig-
inal reason it was included in the design.

The value for R16 is based on the
worst-case conditions of current drive
needed to turn on the SCR, in this case,
up to 30 milliamps. So the voltage at the
filter capacitor under full load conditions,
divided by the current needed by the SCR.
basically determines its size. Any NPN
transistor of high gain and suitable
BVceo should suffice for Q3.

The short-circuit protection also uses
voltage sensing. The output voltage is
compared to 90% of the 7-volt reference
at U2c. If the output voltage drops below
that value, as in a short circuit condition,
U2c¢ will turn on the bipolar transistor
internal to the LM723 to shut down the
supply (again, refer to Figure 1). This cir-
cuit acts like a circuit breaker. Even when
the short circuit is removed, the output
stays at 0 until the supply is turned off and
on again.
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Parts List
Part Figure 1 supply Figure 2 supply Comment
S1 10 A, 110 VAC same as for Fig. 1
F1 10 A, 110 VAC =
F2 25A,3AG 15 A, 3AG Fast blow type
Tl 355VAC,CT,25A 22 VAC,25 A
Bl N/A 35 A, 100 PIV Bridge rectifier
Rl 3kohm, l/4W same as for Fig. 1
R2 22kohm, l/4 W f
R3 .05 ohm, 10 W
R4 15kohm, 14 W
R5 1kohm i 10 turn pot.
R6 2.2kohm, 1/4W 5
R7 1kohm, l/4wW
R8 10kohm, l/4wW
R9 570 ohm,3 W il
R10 10 k ohm N 10 turn pot.
R11 1.2kohm, 14w )
R12 47 ohm, l/4 W ¥
R13 10k ohm, 1/4 W .
R14 1.0k ohm, /4 W b
R15 1.0kohm, /4 W "
R16 570 ohm. 1/4 W "
R17 275ohm, l/4 W N/A
R18 100 ohm, 1 W same as for Fig. 1
Ul LM723 i 14 pin dip
U2 LM324 i 14 pin dip
U3 LM317 N/A TO-220 pkg.
Cl 66,000 mfd., 35 WVDC 10,000 mfd., 50 WVDC
C2 100 pf., 50 VDC same as for Fig. 1
C3 2200 mfd., 16 VDC .
C4 1500 mfd., 35 VDC "
C5 470 mfd., 35 VDC N/A
C6 470 mfd., 35 VDC N/A
C7 0.1 mfd., 50 VDC same as for Fig. 1
D1 LED =
D2 25A,SCR DigiKey S4025L-ND
D3 16V,1W 1N4745 Zener
D4 1A,100PIV N/A DigiKey DL4002CT-ND
D5 1A, 100PIV N/A DigiKey DL4002CT-ND
D7 35A,50PIV same as for Fig. 1 IN1183A or 61MQ40
D8 35 A,50PIV ' IN1183A or 61MQ40
D9 N/A 16 V,1W 1N4745 Zener
Q1 IRFP064 IRF140 available from DigiKey
Q2 N/A IRF140 available from DigiKey
Q35 TIP3 same as for Fig. 1 ~ Radio Shack 276-2017
Substitution Guide

Current Level MOSFET IGBT

15 A IRF150 IRGBC30S

25 A IRFPO64 IRGBC40S

The purpose of C3 is to provide a time
constant in combination with R13 so that,
when the supply is turned on, the voltage
appearing at pin 6 of U2c rises faster than
the reference voltage applied to pin 5.

Otherwise. the supply will initialize in the
shutdown mode. This is very safe, but not
too useful! Similarly, C4 assures that, un-
der transient loading conditions, the volt-
age at pin 6 remains above that of pin 5.

So, like the overvoltage protection cir-
cuit, the short-circuit protection is inde-
pendent of the current capability of the
supply: it depends entirely on the sensing
of a voltage condition at the output.

Transformer Selection
and Filter Design

The LM723 requires a minimum of 3
volts between input and output for prop-
er operation. This means that for a 13.6-
volt supply under full load, the voltage at
the filter capacitor should be about 17
volts to allow for some margin. Referring
to the design graphs for capacitor input
filters,2 also available in many editions of
the ARRL Handbook, you’ll see that both
the load resistance (R) and the internal
resistance (Rs) of the transformer are
needed to determine the size of the filter
capacitor. The load resistance R is 0.54
ohms (13.6 volts/25 amps), and the trans-
former resistance is readily determined
by measuring the voltage of the trans-
former with and without a suitable load
and calculating Rs using Ohm’s Law. For
the transformer used here, Rs was .09
ohms, so the ratio of Rs/R is 0.17. With
the goal of keeping the voltage at the fil-
ter equal to 95% of the transformer volt-
age, the minimum filter capacitance is
calculated to be 49,000 uF. A value of
66,000 iF was used in this design.

Either silicon diodes or Schottky bar-
rier diodes can be used as rectifiers to con-
vert the AC supply voltage to DC. The
Schottky diodes have a lower voltage
drop (0.2 volt versus 0.6 volt) and there-
fore less heat dissipation.

Pass Transistor
Selection and Thermal

Considerations

The IRFP064 MOSFET chosen for this
application is rated at 70 amps and 60
volts, BVdss for operation at 100° C, con-
servative for this application. (See the
sidebar “Pass Transistors” for a more in-
depth discussion of the relative merits of
various pass devices.)

A major problem in the design of a sup-
ply such as this is power dissipation in the
pass transistors. The dissipation in the
pass devices is the current draw times the
difference in the output voltage and the
voltage appearing at filter capacitor Cl.
The minimum for this voltage difference
is set by the LM723, which requires at
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Interior view of K3YWY's heavy-duty power supply. As with most power supplies, the bulk of
the space is taken up by the power transformer and filter capacitor. The bulk of the cir-
cuitry is on the pe board, mounted to the side of the case.

160-10m HF Transceiver with
built-in Antenna tuner
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least 3 volts for proper operation. The
particular transformer and filter combi-
nation used here has about 17 volts at C1
with a 25 amp load. If the output voltage
is set to 13.6 volts, the power dissipation
is 88 watts.

A series of heat flow calculations is
needed to see if this exceeds the power
dissipation rating of the device. These
calculations involve the thermal imped-

ance of the junction to case (Rjc), the case
to heat sink (Rcs), and the heat sink (Rhs)
to ambient air. Assuming a maximum
ambient temperature of 100° F or 37° C,
a heat sink with a thermal impedance of
0.5° C/watt would require a temperature
of 81°C (37°C+ 88 x 0.5=81°C) to
pass the heat to the ambient. Given the
typical Res of 0.24° C/watt for the device,
the case temperature would be 102° C

2 Meter/440 MHz Mobile with

optional 3rd Band
TM-331A

220MHz Mobile

$449.95
List $579.95

440MHz Mobile

$319.
List. 55?9?955

Pass Transistors

Bipolar transistors have been the classic choice for pass devices in analog power

supplies for quite some time. They re relatively rugged and inexpensive, but they - rg;s:; ‘gﬁfl‘z_ i
do have certain limitations. For example, the common 2N3055 is limited to 15 amps M 0PC581 Remote Cable

of collector current, and the power dissipation available at a case temperature of
100° C is only 60 watts. The device also suffers from low current gain at high col-
lector current. Thus, with a hg, as low as 20, a 30-amp supply would need a min-
imum of four devices. Three devices in parallel with equalizing resistors in the
emitter would carry the load, and the fourth—connected as a Darlington—would
supply the base current.

Power MOSFETSs and IGBTs offer both higher current carrying capability and
power dissipation than bipolar devices. For example, the International Rectifier
IRFP064 is rated at 70 amps continuous and will dissipate 150 watts at-a case
temperature of 100° C. A comparable IGBT is the IRGBC40S, also by
International Rectifier, which is rated at 31 amps and 65 watts at the same case

IC-2700H

2M/440MHz Mobile

Compact Dual

temperature. These devices have the advantage of being controlled by a gate volt- Band Handheld
age rather than a base current. Therefore, no Darlington arrangement is needed * Wide Band
: : < Receive
to develop sufficient base current. The drawbacks of the devices are the higher ;
* 112 Mem. . Automatic
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cost and the need for a bias circuit in some cases.

The differences between MOSFETs and IGBTs are slight in this type of ap-
plication. IGBTs offer higher transconductance, but this is of little concern since
the devices operate at sufficient drain-to-source or collector-to-emitter voltage
drop. The choice can be made on the basis of price and availability.
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Figure 2. Alternate design of the power supply, using an “active load device” (Q2) to increase the available power dissipation, in case all of
the parts for the circuit in Figure 1 are not readily available.

(81 +88x0.24 =102° C). The power dis-
sipation of the device is 300 watts at 25°
C and is derated at 2.0 watts/degree C.
So, at a case temperature of 102° C, the
available power dissipation is 146 walts
(300 - (102 - 25) x 2.0).

Finally, the junction temperature must
be calculated. The Rjc is 0.5° C/watt for
this device. Starting at a case temperature
of 102° C, the resultant junction is 146°

“...this design would be capable
of 32 amps without violating the
heat dissipation or junction
temperature specifications of
the device. So, in low duty cycle
uses, such as CW and SSB,
somewhat higher currents
could be safely drawn from the

supply.”

C(102+88x0.5=146°C). Thisis below
the maximum of 175° C for the device.
In this instance, then, only a single pass
device is needed. A heat sink to pass this
amount of power with a thermal imped-
ance of (.5° C/watt would represent a vol-
ume of about 100 cubic inches. Although,
it’s best to be conservative when consid-
ering the heat dissipation aspects of a
power supply design, this design would
be capable of 32 amps without violating
the heat dissipation or junction tempera-
ture specifications of the device. So, in
low duty cycle uses, such as CW and
SSB, somewhat higher currents could be
safely drawn from the supply.

The MOSFET used in this circuit will
typically need a Vgs of about 6 volts to
deliver 25 amps. This means that at an
output voltage of 13.6 volts, the gate volt-
age would be 19.6 volts. A bias supply
develops this voltage for the gate and con-
sists of the voltage doubler formed by D4,

D5, C5, C6, and the regulator U3. This
supply also acts as the current limiter
since R10 can be adjusted to limit the out-
put current, as I'll describe later. The
beauty of this approach is that most other
MOSFETs and IGBTSs can be substitut-
ed without changing the design.

Diode D3 is a 16-volt zener and acts to
protect the gate in the event of a short cir-
cuit. The maximum gate Vgs for these de-
vices is 20 volts, and, in the event of a
short circuit, the bias supply will appear
from gate to source.

Active Load

Design Example

In many cases, a power supply project
will begin with a transformer obtained at
a hamfest or from a friend’s junk box. It
may not be the optimal choice for a given
design, but, if the limitations are under-
stood, it can sometimes be adapted. Fig-
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ure 2 shows a power supply that’s a vari-
ation on the design in Figure 1. It’s for
use with a transformer that has a 22.9-
volt secondary and is capable of 25 amps,
and it features an active load device to
increase the available power dissipation.
The Q2 device acts in the conventional
manner, being controlled by the LM723,
whereas the Q1 device operates under
fixed bias and doubles the available
power dissipation.

The IRF-140 MOSFET chosen for this
design is rated at 27 amps and 100 volts,
BVdss. The 27-amp rating is for opera-
tion at 25° C case temperature, at which
the available power dissipation is 125
watts. At 100° C, the current capacity is
derated to 17 amps and the power dissi-
pation to 50 watts.

A series of heat flow calculations (as
was done for the first design) is needed
to determine the current capability. How-
ever, in this case, the filter-to-output volt-
age drop will be about 9.2 volts. Starting
at an ambient temperature of 37° C as
before, and using values for Rjc, Res, and
Rhs of 1.0, 0.5, and 0.5° C/watt, respec-
tively, the maximum continuous current
capability is calculated as 12 amps. To
obtain a higher continuous current from
the supply, an IRFP064 could be substi-
tuted for the IRF-140. This device is rated
at 70 amps (at both 25° C and 100° C)
and a 25° C power dissipation of 300
walts derated at 2.0 watt/degree C. The
maximum usable junction temperature is
175° C. Using values for Rjc, Res, and
Rhs of 0.5, 0.24, and 0.5 appropriate for
the IRFP064, calculations show two of
these devices would be capable of han-
dling 25 amps.

Notice that there is no bias supply in
this design. This is because the voltage
available at the filter capacitor is suffi-
cient for both Q1 and Q2. Under full load
conditions, the MOSFETSs need about 5
volts gate-to-source to deliver the full
current. This would be 18.6 volts for Q2
and, given an equal division on the volt-
age drop between the devices, 22.8 volts
for the active load device, Q1. If the volt-
age at the filter capacitor was any lower,
a bias supply would have been needed.

Construction

The parts list contains everything
you’ll need for both a single and dual
MOSFET supply. Suggestions forIGBTs
at various current levels are also includ-
ed. All of the parts are commonly avail-
able, except possibly for the pass devices,

Ham Radio Above 50 MHz

“In many cases, a power supply project will begin with a
transformer obtained at a hamfest or from a friend’s junk box.
It may not be the optimal choice for a given design, but, if the
limitations are understood, it can sometimes be adapted.”

which are available from Digikey.3 There
are no special construction techniques
that are required to build this design, and
only the usual precautions for handling
MOSFETs and IGBTs should be ob-
served with the pass transistors. These
devices are expensive and should be han-
dled carefully. Despite the expense, it’s
agood idea to have a spare or two on hand
just in case.

The pass transistors, as well as the rec-
tifiers, should be properly heat-sinked.
Vertical fin placement is the preferred
orientation for convective cooling with
the heat-sink.

The over-voltage SCR doesn’t need
heat sinking because it only operates
briefly, if at all. Use a minimum of 16-
gauge wire for the anode and cathode
connections to the SCR.

All of the regulator and protection cir-
cuitry can be built on a small pc board,
and a multi-conductor cable can be used
to attach it to the rest of the supply and
pass devices, indicated in Figure 1 at the
places marked X, A, and ground. The
same 1is true for the supply shown in
Figure 2.

“Smoke Tests”

Once you're sure that everything is
wired correctly, break the line from the
bias supply at the point labeled B in
Figure [, then turn on the supply and
adjust R10 to 20 volts. Next, turn off the
supply, reconnect the break at B, and turn
on the supply. Adjust RS to the desired
output voltage.

The overvoltage protection circuit can

and space flights
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Glossary

Some of the terms used in this article may be unfamiliar to readers. Here’s
what they mean:

Bipolar transistor—A transistor with two junctions, between the base and col-
lector and between the base and emitter. Common examples include PNP and
NPN “sandwich” transistors. Bipolar transistors are current-operated, unlike field
effect transistors (FETs), which are voltage-operated.

BVeceo—This is the breakdown voltage of a bipolar transistor between the col-
lector and emitter terminals with the base unconnected.

BVdss—This is the breakdown voltage of a MOSFET between the drain and
source terminals with the gate connected to the source.

Darlington arrangement—The placement of two transistors in a circuit so that
the amplified output of the first is amplified further by the second. The transis-
tors in a Darlington pair are connected directly to each other.

FET (Field Effect Transistor)—A semiconductor amplifier in which the cur-
rent flow through a thin silicon bar, called a channel, is controlled by a high-
impedance gate. Connections at the ends of the channel are known as the source
and drain electrodes.

hg,—This is the static common emiltter current gain of a bipolar transistor, also
known as beta. A transistor with a beta of 50 would exhibit collector current of
1 amp with a base current of 20 milliamps, (20 mA x 50 = 1000 mA = | amp).

MOSFET (Metal Oxide Silicon Field Effect Transistor)—An FET in which
the gate electrode consists of a thin metal film insulated from the channel (semi-
conductor) by a thin oxide film. Other FETs commonly use a PN junction as the
gate which controls current flow.

Pass transistor—In an analog power supply (i.e., not a switching supply), the
pass devices are used to drop the voltage from the unregulated part of the power
supply to the regulated output. Thus, all the current passes through these devices
to the connected load. The pass devices are controlled by the regulator circuit to
keep the voltage constant under varying load conditions.

Schottky barrier diodes—A solid-state diode in which the PN junction is
formed by a metal and a semi-conductor.

SCR (Silicon Controlled Rectifier )—A semiconductor commonly used for con-
trol and switching functions.

Thermal impedance—Like electrical resistance, this quantity is a measure of
the resistance a material offers to heat flow. Its dimensions are of degrees Celsius
per watt (C/watt, or C/W). Generally, high values are bad as they represents a
limitation on the ability of a transistor to dissipate heat.

Vgs—This is the voltage applied to the gate of a MOSFET as referenced to
the source. Basically, it’s the bias voltage.

be tested by connecting the output of the
supply to pin 12 of the LM324; the short-
circuit protection can be tested by simply
shorting the supply. Remember that the
supply must be turned off and on to be
reset. Typically, it should be left off long
enough for C3 to discharge through R13,
or a pushbutton switch could be placed
across the capacitor for a more rapid,
albeit manual, discharge.

Finally, measure the voltage at the out-
put under full load and adjust R10 to
maintain the output voltage. Under full
load, measure the voltage drop from A to

output and make sure that the power dis-
sipation is within the design limits. The
load device can be either high-power
passive resistors or an active load
device.*

The procedure for the supply with the
active load is to turn on the supply with-
out a load and adjust R5 to the desired
voltage. Then measure the voltages from
A to B and B to C. Adjust R10 to equal-
ize the two. Next apply a load equal to
the full load and repeat the procedure to
ensure equal dissipation in the devices.
The short-circuit and overvoltage pro-

tection circuits are tested in the same way
as the other supply.

Extensions of the Design

The usefulness of a regulator’s design
is seen mostly in the nature of the pro-
tection circuitry that is independent of the
power supply attached to it. The voltage
limitation with the current design is about
37 volts, derived from the 40-volt maxi-
mum rating of the LM723 and the 3-volt
difference it requires between input and
output for proper operation. The lower
voltage is set by the 3.5-volt setpoint used
to sense a short-circuit condition.

The MOSFETSs and IGBTs need about
6 to 8 volts gate-to-source (emitter) to de-
liver the rated currents. Generally, this
will require a bias supply if the design is
one that minimizes the voltage drop be-
tween the output and the filter to the de-
sired 4 volts, so as to minimize power dis-
sipation in the pass devices. However, a
wide range of these types of devices can
be substituted since the bias requirements
are very similar. The design can be read-
ily adapted to bipolar pass devices by
eliminating R9, which is used to develop
the gate bias voltage. The pass transistor
internal to the LM723 can be used to sup-
ply base current up to its limit of 150 mil-
liamps. If more current is needed, a
Darlington arrangement must be used.

Now Connect Something
and Use It!

One of the greatest things about build-
ing your own gear is the knowledge and
understanding you gain in the process.
But the greatest benefit is a new piece of
equipment to use and enjoy. And if that
piece of equipment is a high-current pow-
er supply, it’s something you can put to
use immediately, no matter what your
operating interests may be. Once you've
tested it and everything is working OK,
it’s time to connect something and use it!
Enjoy your new power supply! |

Notes

1. National Semiconductor Corp., Linear
Data Book 1982, pg. 1-143.

2. Otto H. Schade. “Analysis of Rectifier
Operation,” Proceedings of the I.R.E., July
1943, The pertinent design curves from this
reference appear in many issues of the ARRL
Handbook.

3. DigiKey Corp., 701 Brooks Ave. South,
P.O. Box 677, Thief River Falls, MN 56701-
0677; Phone: (800) 344-4539,

4. Ben Spencer, OST. November 1993, pg. 29,
Figure 3.
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Reader

Shocking Advice!

Dear CQ VHF:

After reading KC7PJA & KC7PIB’ s question regarding help for curing white noise in the “Q & A” column of
the June issue of CQ VHF (p. 78), I couldn’t wait for the stern warning forthcoming in your reply. The last two sen-
tences prompted absolute SHOCK (no pun intended, honest) when you didn’t caution them about the real risk of
serious injury or death when you advised that raising their antenna above the level of the nearby power lines not
only would “help,” but “couldn’t hurt”!

He clearly states that the antenna is already 24 feet off the ground, and the power lines are only 100 feet away.
Even if the installation went without problems, a strong Oregon gust next autumn could effect a premature encounter
with his celestial Creator. Your advice was a recipe for disaster! 1 hope your Law department offers better counsel.
You're gonna need it! What were you thinking?

Pete Varounis, NL7XM

Pete—Obviously, we weren’t thinking about the antenna falling over! While it's desirable to get an antenna above
the level of potentially noisy power lines—vertically—you must always be sure that there's no way the antenna or
any part of the support system can accidentally come in contact with power lines.

Thanks for pointing out our omission. By the way, on a similar topic, we're working on an article for a future
issue on protecting mobile antennas from accidental contact with overhead lines.

—W2vu

Are You Reading Your Own Articles?

Dear CQ VHF:

At the end of the “Nature of Video—Part 3" article on page 76, third paragraph of the fine June 1997 issue of CQ
VHF, you put the following editors note: “(Remember that a TV signal is 6 MHz wide, so be sure to check local
band plans in your area to be sure none of the frequencies below 442.250 MHz has been coordinated for repeater
use. If they have, operating ATV on 439.25 creates an interference potential —ed.).”

I wonder if the frequency 442.250, is a typo? Don’t you mean 440.250 MHz? As the article clearly points out,
90% of the energy is +/- 1 MHz from the video carrier. With the exception of the color and sound subcarriers at
442.83 (>-22 dBc) and 443.75 (-15 dBc) the sideband energy is typically down more than 50 dB +/- 1 MHz from
the video carrier. My experience over many years is that actual interference to other modes has been minimal if
more than 1 MHz away from the video carrier or 200 kHz from the two subcarriers; we also conducted experiments
with FM link, CW and SSB DXers and satellite users who had fears that ATV would cause unacceptable interfer-
ence to them.

On the other hand, any energy from other modes above 1 microvoltin the in the 438.0- to 440.0-MHz ATV receiv-
er passband has interfence potential. Interference can be seen in the video down to -50 dB with respect to the video
p-e.p., and tears it up at -15 dBc.

Here in Southern California SCRRBA does coordinate links within the ATV passband, but greater than +/- 1 MHz
from the video carrier and, if the energy will be no more than 1 microvolt, into the ATV repeater’s input. In the less
populated areas of the country, there are 40 FM repeater channels that can be coordinated above 4440 before the inter-
ference potential to either mode might occur. I suggest that all mode users in any given communications area should
get together and work out an equitable and technically competent band plan before any interference occurs.

The current 70-centimeter ARRL band plan from 1979 is not a technical band plan and has a few flaws on the
face of it. There is room for most everyone, even in the high density areas, if those affected are willing to have one
or two of their most technically qualified representatives sit down at one time and work it out.

We did that here in Southern California, probably the highest communications density area in the country, in the
70s. Our efforts have worked out quite well, with two ATV channels, almost 200 FM voice repeater channels, links,
digital, satellite, CW, SSB, and weak signal modes operating with minimal interference in the 420 to 450-MHz band.
SCRRBA, Southern California Repeater and Remote Base Assn., one of the area frequency coordinators, hosts the
local band plan meetings for 6 meters and the 70-centimeter-and-up bands, and has a core of representatives from
every mode that forms a Technical Committee to call upon when revision is necessary.

Tom O'Hara, W60ORG
ARRL Technical Advisor for Spectrum Management and ATV
SCRRBA Technical Committee member

Tom—Thank you for the enlightening and educational letter. No, it wasn't a typo ..it was a “thinko.” I was think-
ing more about problems that an ATV group here in meiro New York had with geiting a 70-centimeter coordina-
tion—based on a claim by the coordinator that it might interfere with repeaters between 440 and 442 MHz—than
about whether the coordinator had a sound technical basis for its decision. Plus, obviously, I didn’t read the arti-
cle closely enough.

Close cooperation and coordination can go a long way toward preventing or resolving many conflicts within the
amateur community, especially when it can be accomplished with a minimum of politics getting in the way.

—W2vu

Ham Radio Above 50 MHz August 1997 « CQ VHF » 25



The Debate over Spread

S pectrum

Some “big guns” in ham radio are facing off over an FCC proposal to
loosen restrictions on epread spectrum communications. ls it a
threat to current activities? Or the future of ham radio?

T-.e FCC'’s proposal to relax the rules
governing amateur spread spectrum
(S/S) communications hasn’t gotten
too much attention, except from those
hams who want to do more S/S experi-
mentation, and from those hams and oth-
ers who feel greater amateur S/S use will
threaten their own activities. But it has
caught the attention of some of the lead-
ing ham radio organizations, and it real-
ly ought to be of interest to all VHF/UHF
users, for a variety of reasons.

First of all, S/S has the potential to
greatly improve the way we use our fre-
quencies and the way in which we trans-
mit data, voice, video, and even Morse
code. Second, the folks who are worried
about its impact on current activities in-
clude repeater owners, satellite users, and
weak-signal operators—in other words,
just about all current users of our VHF,
UHF, and microwave bands. (Did I men-
tion packet? Packet users should be the
most interested, since the most immedi-
ate use of S/S is in faster, more reliable
digital communication.)

In this article, we’ll summarize the
major issues, points of disagreement, and
alternate proposals. But before we go any
farther, let’s take a look at what S/S is,
what the current rules allow, and what the
FCC is proposing.

What Is Spread

Spectrum?

Here’s how the FCC defines S/S in its
Notice of Proposed Rule Making
(NPRM) that’s the subject of all this cur-
rent debate:

*Rich Moseson, W2VU, is Editor of
CQ VHF.

By Rich Moseson, W2YU*

Spread spectrum is a technique whereby the
energy of the transmitted signal is distributed
over a wide segment of spectrum. The signal
power density can be very low and the dura-
tion of a transmission on any frequency in the
segment of the spectrum can be but a fraction
of a second. SS systems, therefore, can even-
ly share all of the spectrum in the available fre-
quency segment, despite a number of stations

transmitting simultaneously. They can often
share the same spectrum unobtrusively with
non-SS systems because the transmissions
may not be noticeable to a casual listener.

Commercial uses of S/S are wide and
varied. They include 900-MHz digital
cordless phones, wireless computer net-
works, automatic meter readers, etc. I just
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“The comments basically fell into three groups: those who
supported the proposal as is or who wanted even fewer
restrictions; those who supported it in concept but wanted
additional restrictions to protect users of other modes; and
commercial interests who saw the NPRM as a threat....”

gotan ad for a “Wireless Printer Sharing”™
device that says it uses a “high-perfor-
mance 2.4 GHz Spread Spectrum Radio.”

For a more detailed introduction to am-
ateur S/S communications, see “Digital
Data Link” in the May, 1997, issue of CQ
VHF, plus “Spread Spectrum—Yester-
day and Today™ elsewhere in this issue.

The Current Rules

The FCC first authorized hams to use
S/S in 1985, and the current rules can be
found in Part 97, primarily under Section
97.311. These rules are very specific and
very narrow. They...

* limit S/S communications to stations in
FCC-regulated areas and to frequencies
above 420 MHz;

» make S/S a secondary mode to all other
emissions, barring S/S stations from
causing harmful interference to hams
using other modes and requiring them
to accept all interference from other
modes (this is the only amateur mode
with such a restriction);

e limit S/S transmissions to one of two
techniques, frequency-hopping and di-
rect sequence, and specifically prohib-
it the use of hybrid techniques (these
techniques are explained in some detail
in the May '97 “Digital Data Link™ col-
umn referenced above);

= set very strict, narrow, and limited tech-
nical standards for S/S transmissions;

s require extremely detailed log-keeping;

* require stations to identify in standard
(narrowband) Morse code; and

* limit power output to a maximum of
100 watts (once again, the only mode
that’s so restricted).

Notsurprisingly, in the face of the strict
operating limitations and heavy record-
keeping requirements, very few amateurs
have gotten involved with S/S on the ham
bands. In fact, most amateur S/S opera-
tion has been under one of two STAs
(Special Temporary Authority) in which
the FCC has waived some of the rules for
participating stations. The current NPRM
is an outgrowth of the latest STA, which
was granted to Tucson Amateur Packet

Radio (TAPR). The NPRM is based on a
Petition for Rule Making filed in De-
cember, 1995, by the American Radio
Relay League (ARRL).

The FCC’s Proposal

The ARRL asked for five specific
changes in the S/S rules:

1) to permit brief test transmissions in
S/S. as is now allowed for other modes
on those frequencies on which S/S oper-
ation is allowed;

2) to allow S/S contacts with stations
in other countries that permit amateur
S/S transmissions;

3) to remove a statement in the rules
that unintentional triggering of carrier-
operated repeaters does not constitute
harmful interference (the ARRL felt it
was redundant);

4) to remove the limitations on spread-
ing codes and techniques in orderto allow
more experimentation; and

5) to require automatic power control
(APC) by S/S transmitters using more
than 1 watt of output, in order to mini-
mize the likelihood of interference with
other modes.

The FCC basically accepted all of the
ARRL’s proposals and incorporated
them into WT Docket 97-12, which was
released on March 3 of this year. Com-
ments, which were due two months later.
were filed by several amateur organiza-
tions, a few individual hams, and some
non-amateur groups as well. Most of the
comments were posted on TAPR’s
World Wide Web page (<http://www.
tapr.org/ss>), along with the ARRL’s
original proposal and the FCC’s NPRM
(for which we thank the folks 4t TAPR).

You Need a Scorecard...

The comments basically fell into three
groups: those who supported the propos-
al as 1s or who wanted even fewer restric-
tions; those who supported it in concept
but wanted additional restrictions to pro-
tect users of other modes: and commer-
cial interests who saw the NPRM as a

threat to their unlicensed (Part 15) oper-
ations on bands shared with amateurs.
Virtually all of the amateur comments—
except the ARRL’s—proposed eliminat-
ing the CW ID requirement, opposed
mandatory automatic power control, and
asked for elimination of the record-keep-
ing rules. In addition, there seems to be
no objection at all to allowing test trans-
missions and international contacts.

To help you keep track, here’s a score-
card of who was in which group:

= Approve as is or loosen up more:

The ARRL

TAPR

Philip Karn, KA9Q (a member of the
ARRL committee that drafted the
original proposal and author of the
APC requirement)

Robert Buaas, K6KGS (a participant
in amateur S/S experiments since
they were first permitted)

Lyle Johnson, WA7GXD (a co-found-
er of TAPR), and

the National Communications System
(NCS), a federal agency made up of
representatives from most other fed-
eral departments and managed by the
Secretary of Defense.

= Approve in concept, but more protec-
tions needed for other modes:

Radio Amateur Satellite Corporation
(AMSAT)

Central States VHF Society (CSVHES)

the 220 MHz Spectrum Management
Association of Southern California
(220SMA)

Raphael (Ray) Soifer, W2RS (a for-
mer Executive Vice President of
AMSAT), and

William (Bill) Tynan, W3XO (Presi-
dent of AMSAT and past president
of CSVHES)

* Commercial interests who don’t wani
interference from hams even though
we're licensed and they’re not:

Metricom, Inc.
The Part 15 Coalition.

APC and the CW ID

As noted above, the current require-
ment for narrowband CW ID and the pro-
posal for mandatory Automatic Power
Control (APC) drew objections from vir-
tually everyone.

Most commenters pointed out that a
CW ID is not only impractical and incon-
venient for an S/S transmitter, but could
also end up causing interference. As
WA7GXD noted, “Many commenters to
the original proposal expressed concerns
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about potential interference to narrow-
band users....But, we have in place a rule
that requires the SS station to operate in
a way that guarantees the emission will
be heard by narrowband receivers!” And,
as KA9Q put it, “it is vital to avoid an ID
requirement that would itself cause inter-
ference even when the associated SS
emission does not.” Most commenters
felt that standard direction-finding tech-
niques could be used effectively to find
the source of an interfering signal that
cannot be otherwise identified.

APCiscommonly used in cellular tele-
phones and other commercial technolo-
gy. The radios “talk™ to each other and
reduce output power until received sig-
nal strength at both ends of a circuit
reaches a preset threshold. The NPRM
mandates a specific means of APC, based
on a mathematical formulal, for amateur
S/S stations running more than 1 watt of
transmitter power. It is included in the
NPRM as a means of minimizing poten-
tial interference between S/S stations and
other users.

All of the amateur commenters except
for the ARRL oppose this requirement,
generally arguing that the rules already
require amateurs to use the minimum
power necessary for communication, and
that the specific means for doing so
should not be mandated in the rules, espe-
cially if they apply only to one transmis-
sion mode. In addition, several com-
menters pointed out that APC is
impractical in many typical amateur set-
tings, such as situations in which there is
more than one intended receiver (a DX
cluster, for example, or a “roundtable”
setting in which each station in a group
transmits to all other stations), and that it
might be impossible to reach the most dis-
tant station without having your power
knocked down substantially by the clos-
est station,

The Interference Question

Here’s the $64,000 question: If ama-
teur S/S use becomes as popular as, say,
packetis today, will itraise the noise level
on the bands to the point where it causes
significant interference to weak-signal
operators and even to repeaters?

The ARRL says it’s “unaware of any
instances of interference to amateur nar-
rowband communications from amateur
SS communications using the same or
adjacent frequencies,” and K6KGS—
attaching a series of graphs on frequency
occupancy—agrees, noting that, “to date,

no one has come forward with any evi-
dence that amateur SS emissions have
interfered with anyone.”

But the weak-signal users respond that
there hasn’t been enough experience with
large numbers of S/S signals on the air
simultaneously to draw any valid con-
clusions. CSVHES says that,

...if spread spectrum does become a popu-
lar mode, these short bursts of interference
(from each SS station on a given frequency)
will be repeated by each spread spectrum sta-
tion on the air at the time. Thus, spread spec-
trum interference, instead of being an occa-
sional ‘pip,’ will take the form of continuous
‘hash.’...This will have the effect of eliminat-
ing all possibility of weak signal long-haul
work.

And AMSAT says its calculations
show that

...a single terrestrial SS station transmitting
in the 435 MHz amateur satellite band, even
with a power of only one watt spread over 10
MHz, could increase the ‘noise’ level up to 20
dB at a distance of 20 km, resulting in inter-
ference to reception of relatively weak ama-
teur satellite signals. The situation worsens as
the number of SS stations increases....”

Just one minute, though, responds
TAPR. Why should an S/S operator be a
“second-class citizen” on the ham bands?
“After being authorized as a legal emis-
sion mode in the (amateur) service for
over fifteen years now,” says TAPR, “it
now seems inappropriate to continue to
single out SS to be considered secondary
to all other allowable emission modes
authorized in the service.”

KA9Q is more to the point, noting that
many sources of potential interference
are restrained by “gentlemen’s agree-
ments,” not by FCC rules. Karn also
points out that some level of interference
is, and always has been, an unavoidable
part of operating on the amateur bands.

It is impossible to say that under absolute-
ly no circumstances could spread spectrum
operations interfere with traditional narrow
band operations. But it is wholly inappropri-
ate to demand such guarantees in the first
place....The amateur service has always been
primarily an experimental, technically-ori-
ented service. It is not a critical operational
safety-of-life service like public safety or avi-
ation, nor is it a common carrier utility like
cellular telephones. Some level of uninten-
tional interference is therefore to be expected
and tolerated.

The fact of the matter is that there have
been no large-scale, coordinated, tests of
S/S operation conducted, even under the
more liberal provisions of the STA, so all

“Thomas Jefferson said ‘That
government which governs
least, governs best.” And many
of the commenters in this

case agree.”

of the arguments on both sides of this
question are, at this point, nothing more
than conjecture. And they’re likely to
remain that way unless and until all sides
agree to an unbiased and objective series
of large-scale tests.

Calls for Minimum

Regulation

Thomas Jefferson said “That govern-
ment which governs least, governs best.”
And many of the commenters in this case
agree. K6KGS, for example, urged an
almost complete deregulation of S/S
within the general framework of amateur
rules, calling for S/S authorization on all
frequencies above 50 MHz at full ama-
teur power, and with “any coding and/or
modulation technology imaginable.” He
says freedom to experiment and work
with different designs will do more to
reduce potential interference than will
restricting S/S frequencies.

“What will happen,” he asks, “when
the day comes that a novel weak-signal
application wishes to use the very S/S
technology now proven for deep space,
yet the Rules prevent its use in spectrum
reserved for weak signals?”

KA9Q’s proposal goes even further:
“The FCC'’s rules should...go no further
than to set a maximum transmitter power
level and to set limits on spurious emis-
sions outside the amateur bands...there-
fore, the Commission should permit
spread spectrum operations on g/l ama-
teur bands, including HF, not just those
above 50 MHz or 219 MHz.” He also pro-
poses an exception to the 100-watt power
limit for “emissions directed to space,”
such as EME or contacts with interplan-
etary spacecraft (don’t laugh; Phil says
“discussions are already under way with-
in AMSAT for an amateur-built space-
craft to be flown to Mars”).

TAPR also feels the 100-watt power
limitation is too restrictive and would like
to see it eliminated, along with all of the
record-keeping requirements currently
on the books that the FCC plans to keep
in place. Like K6KGS, TAPR also feels
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S/S should be allowed on all amateur fre-
quencies above 50 MHz and, like KA9Q,
believes minimum regulation and maxi-
mum flexibility will allow technology to
develop to meet whatever needs arise
(including new schemes to reduce inter-
ference...if there is any).

Another “player” favoring minimum
regulation is 220SMA, the 220-MHz fre-
quency coordinator for Southern Califor-
nia—but with different reasoning. The
220SMA says it feels that coordination
rather than regulation will be the best way
to deal with potential interference prob-
lems, that regional differences dictate dif-
ferent approaches in different areas and
that a “one-size-fits-all” approach is
rarely the best fit for anyone. On the other
hand, 220SMA says notenough is known
about how heavy S/S use will coexist with
heavy repeater use, so it suggests keep-
ing the lower frequency limit on S/S
transmissions at 420 MHz, at least for the
time being.

Novel Approaches

AMSAT and CSVHES, representing
satellite and weak-signal operators, say

they certainly don’t want to discourage
greater flexibility and more use of S/S,
but “not in our back yard.” Both propose
limiting S/S frequencies to protect their
current operations, but both also recog-
nize the potential of S/S to be of use in
their traditional activities. AMSAT pro-
poses a rule allowing S/S in internation-
ally-allocated satellite subbands only for
communicating via satellites.2 So, in the
435- to 438-MHz segment, for example,
no terrestrial S/S would be allowed, but
S/S transmissions directed to a satellite
would be permitted.

CSVHES came up with an even more
novel approach, recommending that the
FCC define two types of S/S transmis-
sions. One, the traditional wideband va-
riety currently in use, might be called
Broad Band S/S, suggests CSVHES,
while another (in which the spreading is
limited to a small bandwidth of, say, 10
kHz) would be called Narrowband S/S.
The basis for this “narrowband” S/S
transmissionis a presentation made at last
year’s CSVHFS Conference by Phil
Karn, KA9Q, and Tom Clark, W3IWI., in
which they showed how S/S techniques,
within a narrow bandwidth, might be

used for EME and terrestrial weak-signal
contacts. Since this “narrowband” S/S
would take up no more total spectrum
space than an AM voice signal, CSVHES
suggests permitting “narrowband™ S/S
on all amateur bands above 50 MHz, but
limiting traditional “broad band” S/S to
frequencies outside those most common-
ly used for weak-signal operation.3

The Commercial Interests

Most commercial S/S devices in use
today, including some cordless phones,
automatic meter readers, wireless com-
puter networks, etc., operate as unli-
censed devices under Part 15 of the FCC
rules. Part of the “deal” under which they
may operate without a license is that they
limit their power to 1 watt, they may not
interfere with licensed users of the same
frequencies (including amateurs), and
they must accept any interference from
licensed users. Many of these S/S devices
are using hybrid coding schemes, which
are specifically prohibited from amateur
use today but which the FCC is propos-
ing to allow in this NPRM. As a result,
hams could buy off-the-shelf commercial
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S/S gear designed for Part 15 use, crank
up the power to 100 watts, and build their
own wireless LANs (local area networks)
on some of the same frequencies used by
the Part 15 services (specifically 902,
2400, and 5700 MHz). This has the Part
15 folks nervous.

Lining up on the side of those who fear
significant interference problems from
expanded amateur S/S use, Metricom
(with its worries echoed by the Part 15
Coalition) says, “Part 15 spread spectrum
operations in the 902-928 MHz band
would...experience significant interfer-
ence if widespread, more flexible ama-
teur spread spectrum operations were
allowed in this band.”

However, rather than criticizing the
proposed relaxation in spreading codes,
Metricom says it “must strongly oppose
amateur operations with 100 watts out-
put and unlimited antenna gain in (bands
that) are shared with Part 15.” Curiously,
though, the current rules already permit
hams to use 100 watts and unlimited an-
tenna gain on these bands. What Metri-
com and other Part 15 folks worry about,
though, is that we hams might actually
start using these shared frequencies in
serious numbers.

Ironically, Metricom admits in its
opening statement that it owes its busi-
ness to advances made by hams. “Metri-
com’s frequency hopping spread spec-
trum systems—at the leading edge of
technology—had their origins in amateur
radio, and many of Metricom’s engineers
are active amateur operators,” says the
company’s comments. “The experimen-
tation done with spread spectrum ama-
teur radio enabled Metricom to devel-
op...the fastest wide area (regional)
wireless data network available today.”

That said, the company says hams
should now move on to other bands where
they haven’t yet built proven systems,
and leave 902, 2400, and 5700 for the
commercial interests to use without ama-
teur interference. With friends like this,
who needs enemies? Nonetheless, it will
be important to see how the FCC deals
with this aspect of the question, as if is
one of the first times that amateur and
commercial interests have clashed on
shared frequencies.

What's Next?

The ball is now back in the FCC’s
court. The comment period closed on
May 5, and reply comments had to be in
by June 5. While one can never predict

exactly when the FCC will act on some-
thing (it was over a year between the time
the ARRL filed its petition for rule mak-
ing and the time the FCC issued its
NPRM), a good rule of thumb seems to
be about a year from NPRM to Report
and Order (the FCC’s final decision). So
it’s possible that we’ll see action by the
Commission on this proposal sometime
in the first half of 1998. In the meantime,
if any of this caught your interest, why
not use the time to learn more about S/S
communication and how to join the hams
at the leading edge of digital technology?

Resources

Introductions to amateur S/S can be
found in the “Digital Data Link™ column
in the May, 1997, issue of CQ VHF and
on TAPR’s World Wide Web site,
<http://www.tapr.org/ss>, where you can
also find the full texts of all the docu-
ments quoted in this article.

For more in-depth information, we rec-
ommend the ARRL’s Spread Spectrum
Sourcebook, available from the CQ
Bookshop at (516) 681-2922, or directly
from the ARRL, 225 Main St., Newing-
ton, CT 06111; Phone: (860) 594-0200.

Notes:

1. The automatic power control formula set
forth in the NPRM is as follows: The mini-
mum output power required for communica-
tion “shall be determined by the use of the
ratio, measured at the receiver, of the received
energy per user data bit (Eb) to the sum of the
received power spectral densities of noise
(No) and co-channel interference (Io). Ave-
rage transmitter power over 1 W shall be auto-
matically adjusted to maintain an Eb/(No+lo)
ratio of no more than 23 dB at the intended
receiver.”

2. AMSAT proposes allowing S/S emissions
on 420450 MHz, 902-928 MHz, 1240-1300
MHz and all amateur frequencies above 2300
MHz, with the following exceptions: “In the
segments 435438 MHz, 1260-1270 MHz
and 2400-2410 MHz. SS emissions shall be
used only for transmissions to or from ama-
teur space stations, except for short tests to
confirm proper operation of equipment in
preparation for such work.”

3. CSVHES proposes restricting “broad
band” S/S (see main text) from the follow-
ing band segments traditionally used for
weak-signal contacts: 50.0-50.5 MHz,
144.0-144.5 MHz, 222.0-222.15 MHz (if
the FCC decides to allow S/S at all below 420
MHz); 431.5-432.5 MHz, 902.0-903.5
MHz, 1295.5-1296.5 MHz, 2303.5-2304.5
MHz, 3455-3457 MHz, 5759-5761 MHz,
and 10367-10369 MHz.

CIRCLE 72 ON READER SERVICE CARD
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icture This!

Readers’ “Phun Photos”

So you've got a cool snapshot to share with us but, until now,
we haven't had a place to put it if there wasn't an article altached
toit. Well, we finally caved in and carved out some space for “phun
photos.” So keep those snapshots coming and we'll do our best to
squeeze them in (no pay. just glory). Send your color prints to CQ
VHEF, “Picture This!", 76 North Broadway, Hicksville, NY 11801 .
If you'd like your photo(s) returned to you, please tell us so and
include an SASE (self-addressed, stamped envelope) along with
sufficient postage.

N * VIRGINIA

(0

Hey, that's us! But no, it's not your editor’'s license plate. It belongs

to VHF contester Doug Sharp. K2AD (ex-WB2KMY), who said he

wanted to let the world know he's a VHFer (and that it couldn't hurt
1o give us a little free advertising)!

Did you work any of them in the contest? These are three long-time

operators of the W25Z/1 contest superstation at last summer’s Eastern

VHFIUHF Conference in Connecticut. From left, Brian Justin,

WAIZMS: Chief Honcho Dick Frey, WA2AAU ; and Doug Sharp,
K2AD (owner of the license plate in the top photo).

What'll it be this year?
Banguet attendees at last
year's Central States
VHF Society Conference
were each given one of
these...things. with the
challenge to figure out
Just what they were. The
larger disc at the bottom

is a piece of pc board,

with a few ICs and other

components on it, and the smaller disc is a piece of copper. Want to

know what it is? Well, we're not telling! You'll have to go check out the
CSVHFS Web page at <hiip:/lwww.csvhfs.org=>.

SGC’s new ].)ov.,»«fer(:learTM uses the power of
advanced digital signal processing to clear

noisy interference-plagued audio.

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,
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.

— | —

SGC Inc.. SGC Building, 13737 S.E. 26th St. Bellevue. WA, 98005 USA
P.O.Box 3526, 98009 Fax -6384 or 746-T173 Tel: 425-746-6310 or
1-800-259-7331 E-mail: SGCMKTG@aol.com Website: hitp://www sgeworld.com

AMATEUR TELEVISION

Web site: www.hamtv.com

“No Compromise
Conununications”

>10 Watt pep
Transceiver
Only $499

Made in USA
D 0O Full Color

: and sound

TC70-10 420-450 MHz ATV Transciever
ATV is no more difficult to get on vs. any voice mode
except you just plug in your camcorder to transmit,
and your TV set to receive the picture and sound.
That's it - you're seeing as well as talking to other
hams live and in color. No other radios, computers
or interface boxes required.

DX is 90 miles snow free line of sight using 14dBd ant.

Show the shack, home video tapes, zoom in and describe
projects, show computer graphics or programs, repeat
SSTV or even Space Shuttle Video and audio if you have
a TVRO. Go portable or mobile, do public service events,
RACES, AREC, CAP, transmit the local radio club meet.

HAMS; Call, Write or Email for our 10 page ATV Catalogue for
more info - We have it alll Transmitters, Downconverters, Ampli-
fiers, Repeater modules, and more. We also have wired and
tested boards for the builder, R/C, Rocket and Balloon ATVers.

(626) 447-4565 M-Th 8am-5:30pm

Visa, MC, UPS COD
Email: tomsmb@aol.com
24 Hr. FAX (626) 447-0489

P.C. ELECTRONICS

2522 Paxson Ln, Arcadia CA 91007
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Spread Spectrum—yYesterday
and Today

To add some background to the debate over an FCC proposal to
expand spread spectrum operations on VHF ham bands, we thought
that a bit of history and an overview of what's going on right now

might be of interest.

“Whuh? Oh,” said the missile expert. 1
guess | was off base about the jamming.
Suddenly it seems to me that's so obvious, it
must have been tried and it doesn’t work.”

“Right, it doesn’t. That’s because the fre-
quency and amplitude of the control pulses
make like purest noise—they're genuinely
random. So trying to jam them is like trying
to jam FM with an AM signal. You hit it so
seldom, you might as well not try.”

“*What do you mean, random? You can’t
control anything with random noise.”

The captain thumbed over his shoulder at
the Luanae Galaxy. “They can. There’s a syn-
chronous generator in the missiles that repro-
duces the same random noise, peak by peak.
Once you do that, modulation’s no problem.
I don’t know how they doit. They just do. The
Luanae can't explain it; the planetoid devel-
oped it.”

England put his head down almost to the
table. “The same random,” he whispered from
the very edge of sanity.

—from “The Pod in the Barrier” by
Theodore Sturgeon, in Galaxy, Sept.
1957; reprinted in A Touch of Strange
(Doubleday, 1958).

cience fiction or science fact? It’s
6uncanny how science fiction writ-
ers can glimpse the future. How-
ever, spread spectrum (S/S) wasn’t sci-
ence fiction in 1957, although very few

people knew anything about it. Cloaked

*Steve Bible, N7HPR. is a member of the
Board of Directors of TAPR (Tucson
Amateur Packet Radio) and is one of the
group’s leading experimenters with
amateur SIS communication.

By Steve Bible, N7THPR*

in secrecy and shrouded in mystery, S/S
has become one of the most misunder-
stood modulation techniques today.

Perhaps because of its lineage from
intensive research during and after World
War II, many people think of §/S as an
obscure modulation technique that’s
beyond comprehension and is used pre-
dominantly for secrecy. Perhaps no other
technology developed out of the post-war
era carries such a stigma, except the
Manhattan Project, which developed the
first atomic bomb. But just as the
Manhattan Project had many beneficial
spin-offs that we take advantage of today,
S/S is finding civilian uses as well.

Radar and Spread

Spectrum

The beginnings of S/S communication
date back to the 1920s with the advent of
RADAR (which, in case you didn’t know
it, is an acronym for “RAdio Detection
AndRanging —ed.). Spectrum spreading
for jamming avoidance and resolution,
whether for location accuracy or signal
discrimination, was a concept familiar to
radar engineers by the end of the World
War II. S/S was a natural result of that
war’s battle for electronic supremacy, a
war waged with jamming and anti-jam-
ming tactics.! In trying to combat this
threat, scientists determined that “...the
best anti-jamming is simply good engi-
neering design and the spread of the oper-
ating frequencies.”

In the military, S/S techniques were
primarily used to combat enemy jamming
since they tolerate much more interfer-
ence than conventional means. Jamming

“Perhaps no other technology
developed out of the post-war
era carries such a stigma,
except the Manhattan Project,
which developed the first atomic
bomb.”

of communication and navigation sys-
tems was attempted by both sides, and the
need for reliable communication and
accurate navigation in the face of this
threat was real. One major AJ (anti-jam-
ming) tactic of the war was to change car-
rier frequency often to force the jammer
to keep looking for the right narrowband
to jam.

S/S dropped its cloak of secrecy in the
late 1970s, when the Federal Communi-
cations Commission (FCC) began ex-
ploring the concept of using wideband
S/S techniques for commercial purposes.
But exploiting this concept required a
new way of thinking about communica-
tions techniques. Communications engi-
neers were used to thinking in terms of
frequency and time. Now, a third dimen-
sion, coding, forced them to rethink how
information was transmitted over wire
and wireless. It was Claude Shannon who
first applied statistical concepts to infor-
mation transfer. Thus was bornanew area
of research we know today as informa-
tion technology.

Non-Military Uses of
Spread Spectrum

Given that S/S techniques have evolved
largely in response to military require-
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ments, and in view of the fact that they
require large bandwidths (relative to the
information bandwidth), it’s reasonable
to ask why anyone would consider S/S
techniques for non-Government applica-
tions. But, in reality, only the anti-jam-
ming property of S/S seems to be unique
to military environments. The other uses,
including resistance to unintentional in-
terference, resistance to interception, dis-
crete addressing, multipath resistance,
multiple access, and pulse compression,
all have potential civilian applications,
both amateur and commerical.

In general terms, it’s possible to iden-
tify four potential motivations for intro-
ducing a new communications or radi-
olocation technology.2

* Reduced Cost—Because of the per-
formance improvements that are possible
with §/S, it’s conceivable that, under cer-
tain conditions, a particular S/S system
could be less costly—due to reduced
transmitter power or the elimination of
ancillary circuits—than a narrowband
system offering the same level of com-
munication or ranging performance.

e Improved Communication or Radio-
location Performance—S/S systems can
provide significant resistance to uninten-
tional interference and multipath fading.
To the extent that error correction coding
is used, S/S systems provide improved
performance against additive white
Gaussian noise.

¢ Expanded Capabilities—S/S systems
can provide user privacy, discrete ad-

dressing, and multiple access on a trans-
mit-at-will basis.

e Improved Spectrum Utilization—The
notion that S/S techniques could provide
improved utilization may be at first sur-
prising. While John Costas was the first
to raise this possibility (see “Spread
Spectrum and the Radio Amateur”
below, more recently, Cooper and
Nettleton? have predicted improved
spectrum efficiency for high-capacity
S/S mobile radio systems.

Unlicensed Spread

Spectrum

One of the mostrapidly developing and
hotly contested areas of wireless data
involves the use of spectrum that does not
require the user to be licensed. In 1985,
the FCC opened up three bands for unli-
censed uses (data and other types of com-
munications) based ona set of regulations
designed to minimize interference and
encourage the development of new ser-
vices. Since then, 130 companies have
developed more than 200 systems and
products for use in these bands—the 900-
MHz band being the most popular—and
more than 3 million devices are now in
use by consumers and businesses.4

Unlicensed systems and devices are
widely known as Pari 15 devices because
they operate under Part 15 of the FCC’s
rules. Some of the services that operate
under Part 15 include automated utility
readers, wireless LANs, cordless phones,

“Spectrum spreading for jamming avoidance and resolution,
whether for location accuracy or signal discrimination, was
a concept familiar to radar engineers by the end of the

World War I1.”

wireless audio speakers, home security
systems, and medical monitoring devices.

The FCC Part 15 rule has been a cata-
lyst for innovative wireless applications
and has stimulated the development of
many new forms of low-cost S/S radios.
Perhaps the best protection for S/S radios
is their inherent robustness against inter-
ference and large multipath delays.

Part 15 type rules have been adopted in
part or whole by many other countries.
Most countries worldwide now allow
some form of unlicensed S/S radios for
commercial applications,> and most in
North, Central, and South America have
adopted the same rules for their operation.

“S/S systems can provide
significant resistance to
unintentional interference
and multipath fading.”

Wireless LANs

Wireless LANs closely approximate
amateur packet radio (LAN stands for
Local Area Network, a relatively small
linkup of computers—ed.). 1t’s perhaps
this technique in which amateurs will have
the most interest. Wireless LANs operate
in the 900-MHz, 2.4-GHz, and 5.7-GHz
bands. They use either direct sequence or
frequency-hopping S/S transmission tech-
niques and offer speeds up to 5.3 Mbps
(megabytes per second), although actual
throughput is usually 1 to 2 Mbps.

A number of wireless LAN products
operate in the unlicensed bands, and the
IEEE (Institute of Electrical and Elect-
ronic Engineers) is currently developing
industry standards for LANs as well as
standards that will allow users’ comput-
ers to communicate with each other
directly—"ad hoc™ or “peer-to-peer’” net-
working. Development of products for
the 2.4-GHz band has reportedly accel-
erated in anticipation of the IEEE stan-
dard for wireless LANs, the increasing
congestion of the 902- to 928-MHz band,
and the greater amount of bandwidth
available compared to the 900-MHz band.

Spread Spectrum and

the Radio Amateur

In 1959, John Costas, K2EN, wrote a
canonical paper© that challenged the con-
ventional wisdom of the day: that relief
from congestion in the radio frequency
spectrum was best achieved by dividing

Ham Radio Above 50 MHz
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Other users, not hopping,
hardly notice FH SS signal

/

Relative Transmitted signal '‘Hops'
Power quickly to different
frequencies

Range of Possible Frequencies

N2IRZ

Frequency-hopping is one of two commonly used methods of 5/S communications. An intro-
duction to SIS technology can be found in “Digital Data Link” in the May, 1997, issue of CQ
VHF. (N2IRZ graph)

the available bandwidth into channels as
small as possible. This is a principle we
know today as frequency allocation, and
he argued that it was not based on any
fundamental physical principles:

The inherent communication capacity of
the spectrum can be shared in ways other than
by frequency allocation and for many appli-
cations the frequency division approach rep-
resents a very poor choice indeed.

Using Shannon’s statistical methods,
Costas was the first to suggest that the
best way to improve spectrum crowding
was to use wide band techniques:

The frequency diversity [S/S] system is
intuitively ridiculous because it apparently
“wastes’’ bandwidth rather indiscriminately.

As we shall see, intuition is a poor guide in
these matters. The feeling that we should
always try to “conserve bandwidth” is no
doubt caused by an environment in which it
has been standard practice to share the RF
spectrum on a frequency basis. Our emotions
do not alter the fact that bandwidth is but one
dimension of a multidimensional situation.

Costas knew about the chaotic use of
amateur frequencies. Strangely enough,
the only other communications service
that closely resembles the amateur ser-
vice is the military. The amateur bands
are similar to the spectrum used by the
military, not so much in intentional jam-
ming, but simply in casual interference
when two opposing forces attempt to

References

To Learn More...

For further reading on the fascinating subject of the origins of S/S communica-
tions, consult Reference 1. For the history of amateur S/S, The ARRL Spread
Spectrum Sourcebook is a good guide. And you’ll find more general information
on amateur S/S in the May, 1997, issue of CQ VHF (“Digital Data Link”) and on
TAPR’s S/S Web page, at <htip://www. tapr.org/ss>.
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“The inherent communication
capacity of the spectrum

can be shared in ways other
than by frequency allocation
and for many applications

the frequency division
approach represents a very
poor choice indeed.”

—John Costas, K2EN, 1959.

operate independently using the electro-
magnetic spectrum.

Amateur

Experimentation

Amateur experimentation started in-
nocently enough, with a short note in the
June, 1980, AMRAD newsletter
(AMRAD is a Washington, DC-based
group dedicated to AMateur Radio
Research And Development—ed.). Paul
Rinaldo, W4RI, spread the word that the
FCC had some interest in amateur radio
experimentation with wideband tech-
niques. A special interest group was soon
formed for the purpose of exploring S/S
techniques in the amateur bands. The
next step was to obtain a Special
Temporary Authority (STA), which was
granted on March 6, 1981. The AMRAD
experimentation, chronicled in The
ARRL Spread Spectrum Sourcebook, led
directly to the FCC’s general authoriza-
tion for S/S emissions by amateurs in
1985. (These are the rules in effect today.)

The AMRAD tests of the *80s were fol-
lowed by more experiments in the '90s
under an STA granted to Tucson Amateur
Packet Radio (TAPR). The TAPR STA
experiments led to the ARRL’s petition
for rule making and the FCC’s Notice of
Proposed Rulemaking (Docket WT 97-
12) to liberalize amateur S/S rules. This
proposal, and comments on it, are dis-
cussed elsewhere in this issue, or may be
found on the S/S page on TAPR’s Web
site, <http://www.tapr.org/ss>. |

Editor's Note: This article was
basedonapieceinthe May, 1996, issue
of Tucson Amateur Packet Radio’s
Packet Status Register newsletter and
is used with permission. For more on
the current FCC proposal on amateur
spread spectrum and the arguments on
all sides, see “Debate Over Spread
Spectrum,” elsewhere in this issue.
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FULL-FEATURED!

RadioShack’s 45-watt 2-meter FM

mobile Amateur Radio transceiver

Only 299*

VOLUME
MR Radie fhaek =

¢ & @

TUNE/M-CH

REV STEP LOCK

RadioShack’s HTX-242 brings you top-notch 2-meter FM performance
and an array of handy features at a value price. Automatic Memory
Store finds active frequencies and stores them in memory—including
correct repeater offsets—great for new Hams and travel. The tracking-
type receiver front end quashes intermod interference and true FM
transmit provides excellent voice quality. You get 40-channel memory,
built-in subaudible tone encoder and decoder, 10 DTMF memories
and group calling. HTX-242 includes a detailed owner's manual writ-
ten by U.S. Hams to get you up and talking fast. It's backed by a one-
year limited warranty, and a low-cost service plan is available. You can
extend warranty coverage to 5 full years at time of purchase.

At your fingertips: Selectable 45/10-watt transmit power. Multifunction scanning. Memory
scan skip. Priority channel. Dual VFOs. Extended receive 136-174MHz. Transmit range extend-
able to 142.5-149.5MHz for CAP/MARS operation. Programmable frequency step.
1%x5%ex6¥s".

@ RadioShack.

You’ve got questions. We’ve got answers”

Price applies at participating RadioShack stores and dealers. Items not available at the advertised price at a participating store can be special-ordered (subject to availability) at the advertised price. A participating store will
offer a comparable value if the product is sold out. Independent RadioShack dealers and franchisees may not be participating in this ad or stock or special-order items advertised
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Think Snow!

Just in case you're sweltering in the mid-summer heat, we thought we’d let
you fake a look at what reader Henry Traue, VE7BL, of Rossland, British
Columbia, had to deal with this spring. “At my QTH,” he says, “it was a very
snowy winter, with snow clearing almost every day. Now it has been a busy
spring cleanup.” Henry says his QTH is at an elevation of about 3,600 feet.
Rossland is in a rural area of southern British Columbia, just above the
U.S./Canada border and about 90 miles north of Spokane, Washington.
Obviously, Henry was thinking about warm summer days when this photo was
taken. So keep this page handy when the heat staits to get to you!

If you'd like to be considered for our “Reader Snapshot” column, please tell
us about yourself in 150 words or less and mail, along with a photo, to: CQ VHF
Reader Snapshot, 76 N. Broadway, Hicksville, NY 11801. Entries become our
property and cannot be returned. If we publish your “snapshot,” we’ll give you
a one-year gift subscription (or extension) to CQ VHF.
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What You've Told Us

Our May survey was a repeat of the
same questions we asked in May of 1996:
about jobs, upgrading, and on-air activi-
ty. Let’s take a look at the current results

First, a bunch of you retired this year.
Last May, 69% of you were working full-
time, and 19% were retired. This year,
only 63% are employed full-time, while
26% are retired. There was no significant
shift in other employment categories.

More of you are upgrading your ham
licenses. After eliminating those of you
licensed less than two years (16%) or
holding an Extra class ticket for more
than two years (10%), 20% of you said
you’d upgraded in the past two years, up
from 18% last year. This year, we added
a “not currently licensed” response, but
neglected to give it areply number. Sorry
about that. We'll try again next year.

There were some pretty significant
shifts in the operating categories—vir-
tually all positive. Answering the ques-
tion, “Have you ever operated...?” there
were big jumps in VHF contesting, satel-
lites, and SSB/CW, along with smaller
increases in FM simplex, foxhunting,
and repeater operating. ATV operation
held steady, and the only decrease was
in packet operating.

The last question dealt with organiza-
tion memberships. Sixty-one percent of
you belong to the ARRL, with local clubs
following at 52%. Emergency commu-
nications groups were next, with ARES
(27%) the most popular, followed by
Skywarn (22%) and RACES (14%).
About 7% of you belong to a weak-sig-
nal group, 4% each are active in MARS,
the National Traffic System (NTS), and
packet clubs, while only 2% are mem-
bers of the Civil Air Patrol (CAP).

Next month, we’ll look at your
responses to our contesting survey. This
month’s winner of a free one-year CQ
VHF subscription is Dennis McKinney
of Denver, Colorado. As always, thank
you for sharing your views with us.
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Reader Survey—August, 1997

We'd like to know more about you...about who you are and where you live, about
the kind(s) of work you do and about your ham radio interests and activities. Why?
To help us serve you better.

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

And, as a bit of an incentive, we’ll pick one respondent every month and give that
person a complimentary one-year subscription (or subscription extension) to CQ
VHE. This month, we continue with questions about your reactions to CQ VHF and
its contents:

1. Please indicate which segments of CQ VHF you generally read in each issue
(circle all that apply):
Circle Reader Service #

Feature articles
Monthly columns
Basics section
News/Opinion/Letters
Product news
Advertisements

AU B W -

2. CQ VHF covers a wide range of topics and activities. Please indicate whether
your regularly read:

Only articles about my area(s) of interest 7

Articles about topics or activities that are new to me 8

A mix of both types of articles 9

3. If you purchased this copy of CQ VHF “off the shelf”’ at a newsstand, book-
store, ham dealer, or hamfest, please indicate the one factor that most influenced
your buying decision:

Enjoyed previous issue(s) 10
The title (CQ VHF) 11
The topic (Ham Radio Above 50 MHz) 12
Cover info about the articles 13
A specific article 14
A combination of the above 15
None of the above 16
Don’t know 17

4. If you are a CQ VHF subscriber, please indicate how likely you are to renew
your subscription when it expires:

Will definitely renew 18
Will probably renew 19
Undecided 20
Probably won’t renew 21
Definitely won’t renew 22

Thank you for your responses. We'll have more questions for you next month.

Ham Radio Above 50 MHz

UHF Book
& VUideo

All You Need To Get
Started In VHF!

This Book is the perfect operating guide
for both the new and experienced VHF
enthusiast. Developed by CQ VHF
Columnist, Joe Lynch, N6CL, this book
is the ideal reference tool for all phas-
es of VHF operating. Learn more about
packet, EME, satellite, ATV, and
repeater operation. You'll also find a
complete tutorial on exotic propagation
modes as well as pages of data and
sources for additional information.
Order No. BVHF .....$15.95

Video Available In PAL Format

This is the ideal introduction to the world
of VHF. See demonstrations of the latest
radios. Also, learn about repeater usage
as well as the more exotic VHF operating
modes. Whether you are interested
in packet radio, satellite operation, or
simply using your local repeater, this is
your video! Order No. VVHF....$19.95

Order Toll-Free
1-800-853-9797

CQ Communcations
76 North Broadway
Hicksville, NY 11801
Ph: 516-681-2922 FAX 516-681-2926
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902 FM—UHF’s Final Frontier

The 902 MHz band is the one of the last outposts for hams who
enjoy converting surplus commercial radios for amateur use.

By Dave Page, KD3NC*

Editor’s Note: Just because it’s FM
doesn’t mean that this is a beginner’s
article. It’s not.

share a ham band with other services,

come on up to 902. In the 902- to 928-
MHz band, industrial, scientific, and
medical users (ISM), government ser-
vices and Automatic Vehicle Monitoring
(AVM) have priority over amateur users.
There are also unlicensed *“Part 15” users
(cordless phone operators, for instance)
on the band. They’re not protected
against interference from licensed users
and are prohibited from causing interfer-
ence fo licensed users.

The biggest differences between shar-
ing here and on, say, 2 meters, are:

1) the band is 26 MHz wide, and

2) there are far fewer amateurs using
the band (of course, if we want to keep it,
we need to change that).

This article will introduce you to some
of our “partners” on the band, propaga-
tion characteristics, and sources of equip-
ment that can be converted to amateur use
(there’s virtually no commercially made
ham gear for 902).

l f you want to find out what it’s like to

Getting Along with
Other Users

ISM users don’t receive, so we don’t
have to worry about interfering with them
(but we must tolerate whatever interfer-
ence they generate). Government use is
very infrequent in most areas of the coun-
try; AVM, on the other hand, is quite
another story.

The original idea behind AVM was to
provide a commercial service to locate
and monitor vehicles in an urban area;
say, a home office keeping track of ser-
vice or delivery trucks. This application

You can modify cellular telephone equipment to operate on the 902- to 928-MHz ham band,
but you'd better know what you're doing...and be prepared for a lot of work!

hasn’t become particularly popular, but
the service has now been expanded to
include other related vehicular applica-
tions, such as automated toll booth collec-
tion. Oh, well.

Practically speaking, I haven’t had a
significant problem with cordless phones
and other Part 15 devices in the Albany,
New York, area interfering with my
ARRL-bandplan FM repeater. But, the
incidence is likely to increase if we even-
tually adopt the Southern California
bandplan nationwide (see below), as this
more closely approximates the frequen-
cies used by cordless phones.

The FM Bandplan(s)

According to the current ARRL Repeat-
er Directory, FM repeater inputs are
906.0 to 909.0 MHz and the outputs are
918.0 to 921.0 MHz (12-MHz split).

However, the League says it’s develop-
ing anew bandplan that “reflects our need
not to cause interference to AVM....” The
Southern California Repeater and Re-
mote Base Association (SCRRBA)
adopted a bandplan designed specifical-
ly to preclude interference to AVM. It has
repeater inputs on 902.1 to 903.0 MHz
and outputs on 927.1 to 928.0 MHz (25-
MHz split). The SCRRBA bandplan also
specifies narrow channel spacing (12.5

“The 900-MH?, trunking
services provide an excellent
source of FM radios for ham
use. The 800-MHz services are a
good source of equipment, too,
but amateur use requires fairly
extensive modifications.”
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“I’m using analog cell site transceivers for the core of my
repeater....In order to do this, I had to retune the VCOs..., replace
some [bandpass filters], and write some firmware to program the
PLLs....It’s a substantial amount of work.”

kHz), which makes the use of modified
cellular gear difficult. But that’s only one
source of equipment that can be modi-
fied—with considerable effort—for ama-
teur use on the band.

Equipment Sources

Bands adjacent to 902 to 928 include
paging (just above 928), 900-MHz trunk-
ing (898- to 902-MHz input, 937- to 941-
MHz output, 39-MHz split), and, of
course, the 800-MHz cellular and trunk-
ing services. The paging systems at 928
and up are high power and make receiv-
ing at the high end of the ham band dif-
ficultat hilltop sites. The 900-MHz trunk-
ing services provide an excellent source
of FM radios for ham use. The 800-MHz
services are a good source of equipment,
too, but amateur use requires fairly exten-
sive modifications. To give you an idea
of what’s involved in putting up an FM
repeater system on 902, let me tell you
about mine:

I’'m using analog cell site transceivers
for the core of my repeater. I've modified
a GE cellular RCU (the full-size 19" rack
mount variety) for use on 902 to 928. In
order to do this, I had to retune the VCOs
(voltage controlled oscillators), replace
some GigaFils (the ceramic RF bandpass
filters they use), and write some firmware
to program the PLLs (phase locked loops).
I also had to re-tune the power amplifier.
It’s a substantial amount of work.

For talking through the repeater, I’ve
modified GE CF-1000 cellphones. This
also was a lot of work. I replaced the du-
plexer with a T/R (transmit/receive)
relay, built a squelch circuit, hacked the
VCO, and ported my “TMX” software to
it. These modified cellphones will do
about 1 to 1.5 watts on 902 to 928.

There’s a problem with residual FM,
though. I had to spend a fair amount of
time witha spectrum analyzer to kill some
of the biggest transmit spurs (spurious
signals). GE relies on the duplexer to
remove some ridiculously strong ga-
rbage. Its engineers cost-optimized a lot
of bypassing out of the +10-volt bus, so
the reference oscillator buffer, in partic-
ular, AMs the RF VCO buffering. It’ll

take some work to get a clean signal out
of these on 902 to 928.

The easiest way to get onto 902 FM, in
my opinion, is to use a GE TMX 10-watt
900-MHz radio. It can be modified for
902 by reprogramming with a custom
ROM (socketed, so there’s no messy
unsoldering/soldering of big chips) and
can be completely programmable from
the headset. Simply replacing the
EPROM with my firmware makes the
radio usable. Replace the RX GigaFils,
and it makes a pretty good 902 mobile
radio. The “good” surplus price seems to
be about $200.

“The reflectivity of signals at
902 makes for some interesting
effects, both positive and
negative. For example, a low
cloud layer tends to improve
coverage. But nearby aircraft
and some cloud formations can
result in multipath fading.”

Thoughts on

902 Propagation

The 902 to 928 band is quite a bit more
optical than the typical amateur repeater
bands. Signals are attenuated more heav-
ily by green vegetation and are more read-
ily reflected off of solid objects such as
buildings, hills, trucks, etc. This is an
advantage in that a 902-MHz repeater in
an urban area may provide better pene-
tration into and around structures than
one on 440. The disadvantage is that 902

has deeper and more distinct phasing
nulls than 440 for the same average sig-
nal strength. For example, while a 440-
MHz signal with an average quieting of
10 dB may vary from 7 to 13 dBq (deci-
bels of quieting) as a receiver moves, an
equivalent 902 signal may vary from 3 to
17 dBq (and do so twice as fast as the 440
signal, due to the shorter wavelength).
This multipath fading makes the 902-
MHz received signal unusable sooner
than the equivalent 440 signal.

The reflectivity of signals at 902 makes
for some interesting effects, both positive
and negative. For example, a low cloud
layer tends to improve coverage. But
nearby aircraft and some cloud forma-
tions can result in multipath fading, if the
direct path is sufficiently attenuated. It’s
interesting to be parked, hear rapid mo-
bile flutter, look up, and discover an air-
craft or alone cumulus cloud. In addition,
cars and trucks moving around nearby
can cause fading as well.

RF Safety

As far as RF safety goes, the govern-
ment-recommended exposure levels at |
GHz are lower than at 450 MHz, but since
most mobile radios only produce 10 watts
or so, the hazard—if any—is minimal. A
commercial handheld radio might put out
2 watts, so is doubtless the worst offend-
er from an RF exposure standpoint. Typ-
ical output for arepeateris about 50 watts,
so you may need to conduct a “routine
evaluation” when the FCC’s new RF ex-
posure rules take effect next year.

s This Band for You?

If you love nothing more than digging
into a piece of surplus commercial gear
and magically making it work on a ham
band, then 902 may be for you. Even if
that’s not your “thing,” but you have a
friend who enjoysitand is willing to mod-
ify aradio for you (he’ll need someone to
talk to), then by all means, join us on
UHF-FM’s “final frontier.” |

Resources

For more information on Dave’s modifications and repeater system, visit his
World Wide Web page at <http://www .rpi.edu/~paged2/projects.html>. In addition,
Dave can provide customized firmware and EPROMs for certain radios (as noted
above). For information, contact Dave Page, KD3NC c/o Dynamic Systems Inc.,
P.O. Box 1234, Poestenkill, NY 12140; Phone: (518) 283-5350; Fax: (518) 283-
3160; Web page: <http://www.gleeble.com/>.

(Editor’s note: CQ VHF thanks Dave Hockaday, WB4IUY, for sending some of
this information our way. Dave is another excellent resource for 902 MHz infor-
mation. You can visit his Web page at <http://www.ipass.net/~wb4iuy/>.)
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YHF-Related Web Sites &
Mailing Lists

“Notes from the Net” of interest to VHF+ hams (seems we've got

more every monthl)

& FSafety” for Windows is a
RWindowsTM version of the
“RFSafety” program by
Wayne Overbeck, N6NB, which was first
published as a BASIC program here in
CQ VHF in January, 1997. “RFSafety”
can help you perform the RF exposure
level evaluations which the FCC will
require of amateurs starting next year.
The Windows version of the program
was written by Stacey “Chuck™ Mills,
W4SM. It is compatible with both
Windows 95 and 3.1, and may be down-
loaded from his Web site at <http://www.
med.virginia.edu/~sem2r/ham1.html>.
Also available on Chuck’s Web page
is another Windows program that calcu-
lates grid squares, latitude/longitude, and
distance/headings to other stations, plus
two “DLL" files that are necessary to run
the programs.

Ballooning Sites

Ham radio and high-altitude weather
balloons have really been gaining in pop-
ularity lately (see “Flight of the Isaac
Asimov” in the May, 1997, issue of CQ
VHF). Most of the active ham-balloon-
ing groups have home pages on the
Internet, and you’ll find links to just about
all of them from AMSAT’s ballooning
page at <http://www.amsat.org/amsat/
balloons/balloon.htm>. The AMSAT site
also contains general ham/balloon infor-
mation. (Tnx KG50A)

A step closer to space is the “Rock-
oon.” This is a combination rocket/bal-
loon which includes ATV and APRS
transmitters. Rockoon updates can be
found at WBSELK’s Web site: <http:/
hiwaay.net/~bbrown>.

From “Across the Pond”...

A couple of sites of interest in Europe
include: “The First Polish 50 MHz Pages™
—in English—at <http://www.it.pw.edu.

7. Windows RF-Safety Calculator

Power density is: 0.9096 mw/cm2

The maximum permissible exposure [MPE) at this
frequency in controlled environments is:

Tmw/cm2

The MPE in uncontrolled environments is:
0.2 mw/cm2

You can run N6NB'’s RF exposure evaluation program, “RFSafety,” under Windows®95
or 3.1 with W4SM’s adaptation, available from his Web site.

pl/~babut>, which is an interesting col-
lection of history and activity informa-
tion provided by SPSXMU, and a list of
European and world microwave DX
records on G3PHO s-home page at <http:
/lfreespace.virgin.net/p.day/ghz.htm>.
U.S. records are listed only if they are
world records. G3HPO is Editor of the
Radio Society of Great Britain (RSGB)
Microwave Newsletter.

...And “Down Under”

Jim Cotterill, VK1ZFG, has put a “no-
frills” 6-meter page on the Web, at <http:
/Iwww.gsl.net/vk1zfg>. Jim says it will

download quickly and “lists 98% of all
resources on the Web pertaining to 6
metres,” noting that he’s still chasing the
other 2%.

Three New E-Mail
“Reflectors”

E-mail “reflectors™ are mailing lists de-
voted to a specific topic. A message sent
to the list is retransmitted as an individ-
ual e-mail message to each member.
K70N has recently started three new ham
reflectors: “Ham-Books™ is devoted to
the literature and periodicals of amateur
radio; “Ham-Software” covers all types
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U — S —————1 of computer software used for amateur
Moo i < WA s A=l radio; and “Mobile-Portable” is for mes-
Menu. : = e ; - | sages about mobile and portable opera-

= — - | tion, both high and low power, HF and

Destination Latitude: ~ || VHEF including GPS and APRS.
Degs Min Sec — To join (subscribe to) any of these lists,
IE |1_ "15— > Nogt send an e-mail message to majordomo @
5 South. s = | CSouth | gsl.net>, leave the subject line blank if
'Home Longitude ! Destination Longitude —— you can, and in the body of the message,
| Degs Min Sec | & vl ] Degs Min See —— type subscribe [list-name] (without the
l—“'?s %7 -'[—‘30 l—_ﬂ -l_’-l? T30 1 | Cwest brackets). For example, subscribe ham-
T [— < C East : - : r— 5 East ; books. You may post messages to any of
Home Grid Square il |\ BTS04 fie o Sl = | S S the reflectors by sending e-mail to [list-

L Destination Girid Square name]@gqsl.net. (Tnx KE7GH)

| |FMOBga |

Efalcﬁn\d’a‘quam . IiOUEEE_ .Ca%c_f;_.ﬁildg&qplma.f” Editor's Note: We haven't had a

e chance to check out these sites, so we
: = can’t vouch for them one way or anoth-

: = === ¥ er. You should be aware that people are
S e Datnestilesli S o still changing Internet providers about as
Pl - . l s - o ; i often as they change their socks, so don’t
B [ be too surprised if you go to one of these
i oL i = addresses and find that the page you
| i A I S D a0 AN T wanted has moved. One Web site we can
: H e St S A A ' vouch for is our own—nhttp://members.

aol.com/cqvhf/>—and we have checked

WA4SM has also written a Windows® program to calculate grid squares, beam headings, out all of the links we have from there to
and distances between two stations. It’s also available from his Web page. other VHF+ siles. |

33 Simple Weekend Projects for the Ham, the Student, and the Experimenter” gives only
a hint at the fun and satisfaction to be found between the covers of this little book. Dave
Ingram, K4TWJ, has pulled together a wide ranging collection of do-it-yourself electronics
projects from the most basic to the fairly sophisticated, and even touching
on the frivolous.

You'll find an interesting and very do-able array of useful devices: station accessories
for VHF FMing, working OSCAR satellites, joining the fun on HF, trying CW, building
simple antennas, even a complete working HF station you can build for $100.

Add a measure of practical tips and technigues on how to build electronic projects
yourself, and you've got an information-packed book that will keep the newcomer or the
most experienced home-brewer busy for many a pleasant weekend.

Please send me copies of 33 Simple Weekend Projects. Sgse : . J

Name Call Sign CQ Communications, Inc.
76 North Broadway

Address _

Hicksville, NY 11801
City State Zip Phone: 516-681-2922
Fax: 516-681-2926

( ) Check ( ) MasterCard () VISA () AMEX ( ) Discover
Card No. Expires or call toll-free

Signature = e - ——t":‘ 800"853'9 7_9 7
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How Ham Radio Saved the Movie

NIMZZ tells the story of ham radio’s vital behind-the-scenes role in
an award-winning student film production.

By David L. Bowles, NIMZZ, and Chester 5. Bowles, WICSB*

66 ﬁ ction!”My dad’s voice sound-
ed a little tinny coming from
the speaker of the HT, but there

was no mistaking what he said. T put the
truck in gear and started driving down the
road, just as we had rehearsed. As
planned, I turned when I got to the side
road and stopped when I got to the des-
ignated place. I picked up the HT and
asked, “How was that?”

“Pretty good,” said my dad, “but Brian
wants to do it one more time for good
measure.”

“OK. I'll get back in position. This is
NIMZZ,” 1 signed.

“T'll let you know when everything is
set again. This is AAIEX,” said my dad
(this was before he got his new vanity
callsign with his initials, W1CSB).

Columbus Day Weekend in

New Hampshire

It was a beautiful fall weekend in New
Hampshire—Columbus Day weekend,
to be exact. Bright sunshine. Not a cloud
in the sky. The foliage was at peak color.
And it was cool and crisp with a touch of
frost each morning.

My brother, Brian, a film major at Pratt
Institute in New York City, had come
home for the weekend to shoot his senior
project on location in the woods which
surround our house. The location was im-
portant because the film detailed the ex-
ploits of two hapless spies who were sent
to blow up a radio tower. Of course, my
dad’s ham radio tower was the perfect

#David Bowles, NIMZZ, is a TV/Radio
Communications major at the University
of Montana in Missoula. He received a
1995 QCWA scholarship. Chester(Chet)
Bowles, WICSB, first licensed in 1967
as WNORKL, holds several amateur
radio positions including ARRL New
England Division Assistant Director.

The film crew on location near the authors’ house—ham radio played a big role in the film.
David Bowles, NIMZZ, is wearing the straw hat.

prop. Unfortunately for the spies, the
script places the tower right on the line
between two time zones. The two spies
get hopelessly confused over what time
to set the bombs for and how quickly they
need to get away before the tower ex-
plodes. The results are predictable.

Brian and I had spent a weekend at our
family cabin during the preceding sum-
mer and worked together on the script.
Except for the fact that Brian fell off a
cliff and nearly broke his shoulder, we
had a great time, laughing and sharing
ideas until we had the script almost com-
plete. Brian put the finishing touches on
the script once he got back to school. He
also had to do lots of work laying out
scenes, gathering props, and arranging
for all the film and sound equipment.

It was fun to finally see everything
come together during the filming of the
movie. It was also fun because [ was play-
ing the part of one of the spies—my first

filmrole! Three of Brian’s classmates had
come home with him to help with the pro-
duction. Even though they were college
students, I was amazed at how much they
knew and how professionally the whole
thing came together. They really seemed
to work as a team.

There was certainly some tension. We
were using expensive 16-mm color film
and the filming had to be completed in
just three days. And even though we fin-
ished the filming on time, Brian still had
to do a tremendous amount of editing
once he got back to New York.

What About Ham Radio?

At this point, you must be asking,
“What does all this have to do with ham
radio?” Well, in my humble opinion, ham
radio saved the movie. Here’s how:

Remember our hapless spies who were
sent to blow up the radio tower? Well,
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Producer/director Brian Bowles, David's brother, talks to the actors in the truck and makes
sure the camera is set correctly for the next scene.

“headquarters” had outfitted them with a
fabulous truck filled with electronic gear.
(Actually, our family’s 1986 GMC go-
to-the-dump truck outfitted with a vari-
ety of my dad’s mobile antennas.) There
were several scenes which called for me
to drive the truck to specific locations or
to drive along selected roads while the
camera crew filmed the action. The prob-
lem was that Brian had no way to tell me
when to stop and start. And in almost
every case, | was starting and stopping in

places where I could not see Brian, so
hand signals were of no use.

The answer to the dilemma should be
obvious by now. My dad and I used 2-
meter HT's to communicate. Sounds like

“The answer to the dilemma
should be obvious by now. My
dad and I used 2-meter HTs to
communicate.”

When Brian (holding clapper board) says “ACTION!” the actors off-site get the word via
ham radio...and the activity begins!

Ham Radio Above 50 MHz

It’s a different kind of ham magazine.

Fun to read, interesting from cover to
cover, written so you can understand it.
That's CQ. Read and enjoyed by over
90,000 people each month in 116 coun-
tries around the world.

It's more than just a magazine.
It's an institution.

CQ also sponsors these thirteen world
famous awards programs and contests:
The CQ World Wide DX Phone
and CW Contests, the CQ WAZ Award,
the €¢Q World Wide WPX Phone and
CW Contests, the CQ USA-CA Award, the
CQ WPX Award, the CQ World Wide
160 Meter Phone and CW Contests, the
CQ Five Band WAZ Award, the CQ DX
Award, and the highly acclaimed CQ
DX Hall of Fame.

Amateis

¢l Join t'h,e‘ |

Also available in the Spanish language
edition. Write for rates and details.

SUBSGHIHE TODAH

Foreign
USA VE/XE  Air Post
1Year 27.95 40.95 52.95
2Years 49.95 75.95 99.95
3Years 71.895 110.95 146.95
Please allow 6-8 weeks for delivery of first issue

CQ Magazine

76 N. Broadway,

Hicksville, NY 11801
Phone 516-681-2922
FAX 516-681-2926
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On the Cover

Ahh, summertime...relaxing in the
back yard with a copy of your favorite
magazine. That’s where we found Rod
Greene, W7ZRC, of Boise, Idaho.
Behind Rod is what makes the picture
interesting to VHF+ hams: the shop
building that houses his shack and two
towers full of VHF and UHF antennas.

The tower in the foreground contains
four 2-meter Yagis on an H-frame
(they’re 15-element “Quedees™ from
Sweden). The rear tower holds four 33-
element, 70-centimeter K1FO Yagis
from Rutland Arrays, and within that
stack are two 44-element Down East
Microwave loop Yagis for 1296 MHz.
Rod operates VHF and UHF exclu-
sively with transverters (Microwave
Modules on 2 and 432; SSB on 1296),
feeding his Kenwood TS-950SDX HF
transceiver, which acts as an IF.

Rod says he used to do a lot of EME
(moonbounce) work on 432, but now
mostly enjoys terrestrial weak-signal
work on 2 meters, getting on the high-
er bands only during contests. Rod has
qualified (but hasn’t applied) for the
VUCC award on 2 meters, with 120
grids confirmed. and has “right around”
the 50 grids required for the 432-MHz
version of VUCC.

First licensed in 1954, Rod let his
license lapse in 1961, but got back on
the air in 1977 and has been active ever
since, both on VHF and HF, where he
especially enjoys CW contesting. Rod
is a 30-year resident of Boise. where he
also works, managing the city’s com-
puteroperations. (Cover photo by Larry
Mulvehill, WB2ZPI)
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WICSB's backyard tower played a major supporting role in the film. Luckily for Chet, the

“plot” to blow up the tower failed.

a simple solution. And it was. Besides,
there really was no useful alternative.*
We used our local ham radio club’s sim-
plex “chat channel” (my dad and I are
both members). Given the rural nature of
our part of New Hampshire and the
mountainous local terrain, I doubt that
any of the other club members could even
hear us, let alone suffer any interference.

So, even though Brian and I didn’t plan
it that way when we wrote the script, ham
radio played a major part in the movie.
From the tower which got blown up, to
the antennas on the truck, to communi-
cating with HT's, ham radio became a cen-
tral element of the movie. Brian even re-
corded some ultra-fast CW on 20 meters,
which he used as background sound when
the spies contact their “Spymaster Gen-
eral” to ask for help in resolving the dis-
pute over the time zone line and in set-
ting their watches.

I’ve seen the final version quite a few
times and, to say the least. I'mreally quite
impressed. Apparently, Brian’s profes-
sors were impressed as well, because his
production received the film depart-
ment’s award for excellence.

Practical Training

Since we shot Brian’s film, each of us
has gone on to other things. I ended up
receiving a scholarship from the Quarter
Century Wireless Association and am
now attending the University of Mon-
tana, majoring in TV/Radio Communica-

tions and minoring in Theater Arts. Brian
graduated with honors from Pratt Inst-
itute and has worked as an assistant sound
editor on two films which were shown at
the famed Cannes Film Festival in
France. He's even told my dad that he
wants to study for his ham radio license!

“...even though Brian and I
didn’t plan it that way when
we wrote the script, ham radio
played a major part in the
movie.”

I guess ham radio ended up as such a
prominent part of the movie because of
our conditioning. After all, Brian and I
learned a lot about ham radio by osmosis
from all those years of seeing various
pieces of radio equipment around the
house, listening to Dad talk on the radio,
and going to flea markets. Of course my
dad. a ham for 30 years, was thrilled. He
got his reward in the film credits—Brian
listed him as “Communications Expert.”

* Editor’s Note: Using ham radio as a
production tool was OK in this case,
because it was a student production for
which no one was getting paid. Had this
been a professional production, it would
have been more appropriate to rent busi-
ness band or GMRS handhelds for com-
munications during the shoot. B
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ARRL 10 GHz +
Cumulative Contest

August 16—-17 and
September 20-21, 1997

Microwaves will be “cooking” on the third weekend of August and again
in September. So gather up your gigahertz and head for the hills!

GHz And Up Cumulative Contest

is to promote amateur microwave
activity in North America. All licensed
amateurs operating in North America and
authorized to operate on the frequencies
above 10 GHz are eligible to participate.
Here are this year’s complete rules, cour-
tesy of the ARRL Contest Branch:

1) Object: To work as many amateur
stations in as many different locations as
possible from as many locations as
desired from 10-GHz through Light.

2) Contest Period: 8 a.m. to 8 p.m. local
Saturday and 8 a.m. to 8 p.m. local
Sunday for the weekends of August
16-17 and September 20-21, 1997.

3) Categories:

A) 10 GHz only.

B) 10 GHz and up.

4) Exchange: Six-character Maiden-
head Locator (see April 1994 QST p 86.
or write to Special Requests at HQ for a
reprint). Signal report is optional.

5) Miscellaneous:

A) Scheduling contacts is both per-
missible and encouraged (but see Rule
7A—ed.).

B) Stations are encouraged to operate
from more thana single location. For pur-
poses of the contest, a change of location
is defined as a move of at least 16 km (10
miles). A station may be reworked oneach
band for additional credit by either end of
the contact moving to a new location.

C) Contacts may not be duplicated on
the second weekend (that is at least one
end of the QSO must be from a different
location).

The object of the ARRL’s annual 10-

D) Contacts must be made over amin-
imum distance of 1 km.

E) A transmitter used to contact one
or more stations may not be used subse-
quently under any other call during the
contest period. The intent of this rule is
to prohibit “manufactured” contacts.

F) Contacts with aeronautical mo-
biles do not count.

6) Scoring:

A) Distance points: The distance in
km between stations for each successful-
ly completed QSO is calculated. Distance
= distance in km.

B) QSO points: Count 100 QSO
points for each unique call sign worked
per band. Portable indicators added to a
call sign are not considered as making the
call sign unique.

C) Total Score: Equals distance
points plus QSO points.

D) There are no multipliers.

E) In making the distance calcula-
tions, a string (or ruler) and map may be
used. However, calculations by comput-
er program are preferred. Several such
programs are available in the commercial
market, including a basic program listing
in The ARRL World Grid Locator Atlas
($5). For purposes of making calcula-
tions, stations are defined as being locat-
ed in the center of the 6-character locator
sub-square (most computer programs
make this assumption).

F) Scoring example: On the first
weekend, KBONM operating from Mt
Greylock, MA works W1VD (distance
97 km) and W1LJ/1 (distance 107 km) on

10 GHz; and W1LIJ/1 (distance 107 km)
on 24 GHz.

On the second weekend, KBONM/1
operating from Pack Monadnock, NH
works the following stations: W1VD
(154 km), KH6CP/1 (205 km), WILIJ
(157 km), and AA2Z (147 km) on 10
GHz; and AA2Z (147 km) on 24 GHz.

Distance points =97 + 107 + 107 + 154
+205 + 157 + 147 + 147= 1121

QSO points = 100 X 6 = 600 (10 GHz:
WI1VD, WILJ, KH6CP/1, AA2Z; 24
GHz: WILJ, AA27)

Final Score = 1121 + 600 = 1721

7) Scheduling and Reporting:

A) Schedules may be set up by use of
the HF calling frequency of 3818 kHz on
the evenings of Tuesday, Wednesday
and Thursday before the contest week-
ends starting at 7p.m. local. Also,
144.230 and 146.55 MHz can be moni-
tored during the contest to arrange sched-
ules with other stations. Paired stations
should move off these frequencies once
contact has been made.

B) Official forms are available in the
ARRL Contest Yearbook.

C) Logs should indicate band, date,
time, call sign, the exchange information
plus distance of contacts in km.

D) Logs must be submitted no later
than 30 days after the end of the contest
to ARRL Contest Branch, 225 Main St,
Newington, CT 06111.

8) Awards: Suitable awards will be

presented.
9) Disqualifications: See Contest Dis-
qualification Criteria. ]
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The 1997 ARRL August UHF Contest
August 2-3, 1997

If you're active on the bands above 2 meters, then this event’s for youl
(And if you're not, it’s a good chance to try them out.)

ere are the complete rules for the
H 1997 ARRL August UHF

Contest, courtesy of the ARRL
Contest Branch:

1) Object: To work as many amateur
stations in as many 2 degree by 1 degree
grid squares as possible, using authorized
amateur frequencies above 222 MHz and
all authorized modes of emission.

2) Contest Period: Begins 1800 UTC
Saturday, August 2 and ends at 1800 UTC
Sunday, August 3, 1997. Entrants may
use as much of this time as they wish.

3) Categories:

(A) Single operator: One person per-
forms all operating and logging func-
tions, as well as equipment and antenna
adjustments.

(1) Multiband.

(2) Single band: Single-band entries
on 222,432,902 and 1296 MHz, and 2.3-
GHz-and-up categories will be recog-
nized both in QST score listings and by
awards offered. Contacts may be made on
any and all bands without jeopardizing
single-band entry status. Such additional
contacts are encouraged and should be
reported. Also see Rule 8 (Awards).

(B) Rover: One or two operators of a
single station that moves among two or
more grid squares during the course of the
contest. A rover vehicle may transport
only one station using a single call sign;
thus a rover may not operate with multi-
ple call signs under the family rule 7 (C).
Rover vehicles must transport all the
equipment, power supplies, and antennas
used at each operating site. This rule is
not intended to prevent an operator from
using the same call sign to submit sepa-
rate logs for single operator (fixed sta-
tion) and rover entries. Rovers sign
“rover” on phone and /R on CW after their
call sign. All Rovers are encouraged to

adopt operating practices that allow as
many stations as possible to contact them.

(C) Multioperator: Multioperator sta-
tions must locate all equipment (includ-
ing antennas) within a circle whose
diameter does not exceed 300 meters
(1000 feet).

4) Exchange: Grid-square locator (see
April 1994 OST, page 86). Example:
WIAW in Newington, CT would send
“FN31.” Exchange of signal report is
optional.

5) Scoring:

(A) QSO points: Count three points for
each complete 222- or 432-MHz QSO.
Count six points for each complete 902-
or 1296-MHz QSO. Count 12 points for
each 2.3-GHz-or-higher QSO.

(B) Multiplier: The total number of dif-
ferent grid squares worked per band.
Each 2 degree by 1 degree grid square
counts as one multiplier on each band it
is worked.

(C) Final score: Multiply the total num-
ber of QSO points from all bands operat-
ed by the total number of multipliers for
final score. Example: WI1AW works
W3CCX in FN20 on 222, 432 and 1296
MHz. This gives WIAW 12 QSO points
(3 + 3 +6) and also three grid-square mul-
tipliers. Final score is 12 QSO points X 3
multipliers, or 36.

(D) Rovers only: The final score con-
sists of the total number of QSO points
from all bands times the sum of unique
multipliers (grid squares) worked per band
(regardless of which grid square they were
made in) plus one additional multiplier
for every grid square activated (made a
contact from). Rovers are listed in the
contest score listings under the Division
from which the most QSOs were made.

6) Miscellaneous:

(A) Stations may be worked for cred-
itonly once per band from any given grid

square, regardless of mode. This does not
prohibit working a station from more
than one grid square with the same call
sign. Such a roving station, however,
must submit a separate entry foreach grid
square from which the operation takes
place. In this situation, the entrant may
opt to waive rule 6 (C) and use a single
different call sign from each different
grid square. Crossband QSOs do not
count. Aeronautical mobile contacts do
not count.

(B) Partial QSOs do not count. Both
calls, the full exchange and acknowledg-
ment must be sent and received.

(C) A transmitter, receiver or antenna
used to contact one or more stations under
one call sign may not be used subse-
quently during the contest period under
any other call sign (with the exception of
family stations). The intent of this rule is
to accommodate family members who
must share a rig, not to manufacture arti-
ficial contacts.

(D) All equipment and antennas used
by entrants must be owned and operated
by amateurs. Use of non-amateur- owned
gear is not prohibited, but use of such
equipment places the entrantin a separate
category, ineligible for awards.

(E) While no minimum distance is
specified for contacts, equipment should
be capable of real communications (i.e.,
able to communicate over at least 1 km).

(F) Contacts made by retransmitting
either or both stations, whether by satel-
lite or terrestrial means, are prohibited.
Frequencies regularly occupied by a
repeater in a locality may not be used for
contest work, even if the repeater is
turned off,

(G) A station located precisely on a di-
viding line between grid squares must se-
lect only one as the location for exchange
purposes. A different grid-square multi-
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plier cannot be given out without moving
the complete station (including antennas)
at least 100 meters.

(H) Above 300 GHz, contacts are per-
mitted for contest credit only between
licensed amateurs using coherent radia-
tion on transmission (e.g., laser) and em-
ploying at least one stage of electronic
detection on receive.

(I) Marine Mobile (and Maritime)
entries will be listed separately as “Ma-
rine Mobile” in the score listings and
compete separately for awards.

7) Reporting:

(A) Entries must be postmarked no
later than 30 days after the end of the con-
test. No late entries can be accepted. Use
ARRL UHF Contest forms, a reasonable
facsimile, submit your entry on diskette,
upload your entry to the ARRL BBS, or
send yourentry to ARRL HQ via Internet.

(1) Official entry forms are available
from HQ in the ARRL Contest Yearbook.,

(2) You may submit your contest entry
on diskette in lieu of paper logs. The flop-
py diskette must be IBM compatible,
MS-DOS formatted, 3.5 or 5.25 inch (40
or 80 track). The log information must be
in an ASCII file, following the ARRL
Suggested Standard File Format, and
contain all log exchange information
(band, mode, date, time in UTC, call of
station worked, exchange sent, exchange
received, multipliers [marked the first
time worked] and QSO points). One entry
per diskette. An official summary sheet
or reasonable facsimile with signed con-
test participation disclaimer is required
with all entries.

(3) You may submit your contest entry
viathe ARRL BBS (860-594-0306), via
Internet to contest@arrl.org, or anony-
mous FTP to ftp.arrl.org. Send your sum-
mary sheet file (Make sure it includes all
the pertinent information outlined in the
official ARRL summary sheet.) and your
log file following the ARRL Suggested
Standard File Format.

(B) Logs must indicate band, mode,
date, time in UTC, calls and complete
exchanges (sent and received), multipli-
ers and QSO points. Multipliers should
be marked clearly in the log the first time
they are worked. Entries with more than
200 QSOs total must include cross-check
sheets (dupe sheets). Send entries to:
ARRL Contest Branch, 225 Main St,
Newington, CT 06111.

8) Awards:

(A) Single operator

Ham Radio Above 50 MHz

(1) Top single-operator score in each
ARRL Division.

(2) Top single operator on each band
(222, 432, 902, 1296 and 2304-and-up
categories) in each ARRL Division
where significant effort or competition is
evidenced. (Note: Since the highest score
per band will be the award winner for that
band, an entrant may win a certificate
with additional single-band achievement
stickers.) Forexample, if K2SMN has the
highest single- operator multiband score
in the Atlantic Division and his 432-MHz
score is higher than any other Atlantic
Division single-op’s, he will earn both a
certificate for being the single-operator
Division leader and an endorsement
sticker for 432 MHz.

(B) Top multioperator score in each
ARRL Division where significant effort
or competition is evidenced. Multiop-
erator entries are not eligible for single-
band awards.

(C) Additional certificates, such as for
Novices, may be awarded where signifi-
cant effort or competition is evidenced.

9) Disqualification: See the Contest
Disqualification Criteria for details.

UHF Participation Pins

Here’s an award you can earn, whether
you're a first timer or a weathered veter-
an of the sport. The ARRL is offering a
handsome UHF participation pin to qual-
ified participants in the ARRL August
UHF Contest.

Anyone who makes at least five con-
tacts (any mode, any band or any combi-
nation) during the 1997 ARRL August
UHF Contest will qualify for a UHF par-
ticipation pin. Also all the individual
operators of a multioperator station (that
qualify) are eligible for their own pins.
The handsome pin is marked with the
year, making it a possible collector’s
item. Don’t miss the chance to be among
the first to have them! Wear them proud-
ly in support of the August UHF Contest.

To order, include with your log entry:
(1) a mailing label (preferably self-
adhesive label. (2) A check or money
order for $5 for each pin, payable to the
ARRL (includes the price of the pin,
packaging, padded envelope and
postage). Your pin will be shipped after
your contacts have been verified and the
results printed in QST ||

From MILLIWATTS to KILOWATTS

RF POWER TRANSISTORS « TUBES

POWER MODULES
Best pricing on UL.S. & Russian q
% Transmitting & Receiving Tubes h
3.500ZG - 811A - 833A - 572B  Svellana

4-400C -« 6146B & W + B560AS - 8875 = 3CX400A7 & U7
3CX1200A7 & Z7 = 3CX1500A7 - 3CX3000A7 + 4CX250B & R
4CX400A » 4CXB00A + 4CX1600A & U » 5CX1500A & B
including full range through 4CX20,000A

MITSUBISHI
ELECTRIC

Transistors + RF Modules * Trimmers * Doorknob Capacitors

Complete inventory for servicing
amateur and commercial
communications equipment.

Heatsinks » Bird Watimeters = Relays MOTOROLA
Broadband Transformers & Combiners TOSHIBA
Send for your FREE 1997 Catalog

800 RF-PARTS » 760-744-0700
Fax: 888-744-1943 « 760-744-1943

Same Day Shipping on most orders.

niaf )

e-mail: rfp@rfparts.com

435 SOUTH PACIFIC STREET
SAN MARCOS, CA 92069
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CQ Books & more...

33 Simple
Weekend Projects
by Dave Ingram, K4TWJ

A wide ranging collection of do-it-
yourself electronics projects from
1 the most basic to the fairly sophisti-
@l cated, and even touching on the

= frivolous. You'll find an interesting

and very do-able array of useful devices: station acces-

sories for VHF FMing, working OSCAR satellites, joining the fun
on HF, trying CW, building simple antennas, even a complete
working HF station you can build for $100.

Add a measure of practical tips and techniques on how to build
electronic projects yourself, and you've got an information-packed
book that will keep the newcomer or the most experienced home-
brewer busy for many a pleasant weekend.

$15.95

Order No. 33PROJ. .....cccccvviuees

The NEW Shortwave
Propagation

The Quad Antenna
by Bob Haviland, W4MB

Handbook Second
by W3ASK, N4XX & K6GKU Printing
The most You'll enjoy this
comprehensive authoritative
source of book on the
information on design, :

HF propagation (8 construction,

is available from [ characteristics

and applications -
of guad antennas.

Order No. QUAD ... 15,95

CQ! Read about
propagation
principles,
sunspots, ionospheric predictions,
with photography, charts and

The Vertical Antenna

tables galore—it's all in this Handbook i
unigue reference volume! by Paul Lee, :m}l;::l:m“ﬂﬂ
Order No. SWP ........° 19. 95  NePL )
Learn basic
Where Do We Go theory and
Nexi? practice of the
by Martti Laine, OH2BH vgrtlcal antenna.
Discover easy-to- |68
E;gr drehaml ] build construction
about wnatits projects for anyonel!
like to go on a $ 95
DXpedition? Order No. VAH............ 9.
Have you ever
imagined Ihe VHF“
thousands of How-To
stations calling | Book
only you? by Joe Lynch,
Whether it's N6CL
from the wind-mills of Penguin This book is
Island or the volcanoes of the perfect

Revillagigedo each chapter
conveys a unique story that you
won't be able to put down.

Order No. WGN............$9. 95

operating guide
for the new and experienced
VHF enthusiast

Order No. BVHE.....$ 15.95

1997 Amateur Radio
Almanac

by Doug Grant,
K1DG

This volume is
filled with over
600 pages of
ham radio

facts, figures
and information.
CQ's almanac is
a resource you'll refer to over and
over again. If it's ham radio, it's in
The Source!

Order No. BALMQT...$ 19- 95

Keys, Keys, Keys
by Dave Ingram, K4TWJ
You'll enjoy
nostalgia with
this visual
celebration of
amateur radio’s
favorite accesso-
ry. This book is
full of pictures
and historical
insight. If you've ever wondered
about the old days of Morse, this
book’s for you.

Order No. KEYS.......... sg. 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

_projects that

McCoy on Antennas
by Lew McCoy, W1ICP

This is truly

a unique
antenna book
that's a must
read for every
amateur. Unlike
many technical
publications,
Lew presents 2
his invaluable antenna |nf0rrna-
tion in a casual, non-intimidating
way for anyone!

Order No. Mccoy...$ 15,95

W6SAI HF Antenna
Handbook
by Bill Orr,
W6ESAI

Nearly 200 pages
filled with dozens
of in expensive,
practical antenna

Lew McCoy
On Antennas

waork! This invaluable resource
will guide you through the
construction of wire, loop, yagi

$19.95

Building and Using
Baluns and Ununs
by Jerry Sevick, W2FM|
This volume is
the source for
the latest
information and
designs on
transmission line
transformer
theory. Discover
new applications for dipoles, yagis,
log periodics, beverages, antenna
tuners, and countless other
examples.

Order No. BALUN ..$79.95

‘and vertical antennas.

Order No. HFANT.......

Ham Radio Horizons:
The Book
by Peter O'Dell, WB2D

Written by Peter O'Dell, WB2D, this is a book
about ham radio that every beginner can enjoy! If
you want to get in on the fun and excitement of
Amateur Radio, Ham Radio Horizons is the
perfect way to get started. HRH is full of tips from
expert hams in: DXing, Contesting, Serving the

Han_1 Radio
OrIZONS, 110 g, ol

Public, Ham Radio in Space, Experimenting, Digital Communications
— you name it! This exciting book is an excellent gift to a prospective
ham or for use in your club's licensing classes and library.

Order No. BHOR........

$8.95



CQ Videos, Calendars & more...

Getting Started in VHF

Ham Radio Horizons: The Video........c..scceeeneeeend Order No. VHOR

Order No. VVHF

Getting Started in Ham Radio

Order No. VHR

Getting Started in DXing

Order No. VDX

........ Order No. VPAC
........ Order No. VSAT

Getting Started In Packet Radio..........cccuuss
Getting Started in Amateur Satellites.........

Getting Started in Contesting

Order No. VCON

s e ——
A Must for Every Ham
This hat says that you're a part of the
world’s greatest hobby! Poplin cap with
adjustable strap has 5 panels with fused
buckram backing, 1/4" thick braid and a
visor with eight solid rows of stitching.

Order No. : 97G (Green), 97B (Black)

1997/98 Calendars

Fifteen month calendars -
January ‘97 through March ‘98

assics calendar

i} Radio Cl

Ly Summer
Special

Hl Amate, Radio Calendar

et $6.95 ea.

$12.00

Backpacks
Go Ahead! Load it up!

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

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

Heavyweight!

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

Order No. 91........ $9.95

Phone:
800-853-9797

YES! Rush me my book(s), calendar(s), video(s) right away!

Cc& Communications, Inc.
76 North Broadway, Hicksville, NY 11801, Phone: 516-681-2922/Fax: 516-681-2926

o I or call toll-free 800-853-9797
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Floodwaters of the Red River in East Grand Forks, Minnesota. Damage from the flooding
was in the billions of dollars, and hams helped provide essential communications for more
than a week, often operating around the clock.

center in Crookston where unbelievable
amounts of food, bottled water, personal items
and cleaning supplies were being handed out
to several thousand evacuees in the Crookston
area who were living in shelters and private
homes. The morning we arrived at the distri-
bution center, a large truck had arrived from
Florida, completely equipped with portable
shower facilities for the evacuees to use at a
central location.

The communications facility at the Crook-
ston site consisted of a small operating posi-
tion with a dirt floor in a dark, cold corner of
the warehouse. Local amateurs were manning
the radios from 8:00 a.m. to 6:00 p.m., and
had been on duty for several days, helping the
Salvation Army and providing a link for sup-
plies back to Grand Forks. The folks in
Crookston earned a well-deserved pat on the
back for providing this service! Crookston is
not a large place—its population is just over
8,000—but, luckily, the local amateur radio
group had just completed a license exam ses-
sion and there were approximately 20 new
operators to choose from. Talk about a chal-
lenge the first time out!

A Shockin East Grand Forks

Our arrival in East Grand Forks,
Minnesota, on Monday morning was a shock!
The bridge between East Grand Forks and
Grand Forks, North Dakota, was just in the
process of reopening, and the flood waters
were slowly going down. Roads were begin-
ning to dry out, but now the wind was whip-
ping up the dust, blowing trash and who
knows what else all over the place.

The base of operations for ARES was the
Comfort Inn in East Grand Forks. As one of
the only places in town that had electricity, it

Ham Radio Above 50 MHz

became the temporary City Hall and Emer-
gency Operations Center. When we pulled
into the parking lot, we saw helicopters land-
ing and taking off at regular intervals, vehi-
cles parked there from every conceivable
agency, and dozens of porta potties. As soon

as we found the EOC, we met John Engle,
WAGLPY, ARRL Emergency Coordinator
(EC) for East Grand Forks.

The moment we met John, we saw that he
was a very qualified, but very tired, individ-
ual. John hadn’t been home in over a week,
his family was in Fargo and he and the EC
from Grand Forks, Gerry Nies, NONGW, had
been running ARES for the entire disaster
from their two positions. Gerry was on the
North Dakota side, operating from a cafeteria
at the University of North Dakota, and John
was on the Minnesota side. They were only
300 yards apart, but with the bridge closed,
going from one side to the other required a
180-mile trip through Fargo to the south!

Communications and More

ARES played a vital role in handling the
flood disaster, as operators coordinated dike
patrols and restored communication links for
emergency services. In fact, East Grand Forks
ARES members dispatched fire units in that
city for over a week while the 911 telephone
lines were out. It is extremely difficult to get
an accurate count of how many ARES mem-
bers participated during the flood, but I would
guess from conversations that it exceeded 100
operators from various cities in North Dakota
and Minnesota.

Of course, when you are in an area marked
“EOC Communications,” people think you
know everything about radios, cellphones,

$6.95

b2 109 155}

FT-50/40/10 Case $12.50 .

Looking for an inexpensive case for your Yaesu HT? We had these custom
made! This fully adjustable, tough and secure case is made of a durable polypro
web. The heavy-duty velcro closure keeps your radio secure yet accessible, and the
case attaches to your belt with a super strong velcro belt loop. Radio fits even with
spring belt clip, high power battery and rubber holster. Also great case for other
popular radios.

COUNTER WITH LCD DISPLAY

This self-powered, 9-digit, LCD display counter is ideal
for a wide variety of applications. The unit features low
speed count and reset inputs that are contact closure
types -- this means you can drive them directly from
mechanical contacts or transducers with NPN open
collector transistor outputs. The high speed count
input responds to voltage pulses which can range from
3 VDC to 30 VDC in magnitude.
Powered by an internal lithium battery,
the unit measures 2.09" x 1.22" x 2.56"
and has an integrated bezel and
standard spring clip retainer.

Switch
$9.95
Normally open momentary
foot switch allows for
hands free control.

Features a 5' cable with a
2.5mm connector. Ideal
for ham radios (stomp to

talk operation!), power

- -
[mn and other great items on our imﬂ] projects, or anywhere in a
WWUW.GATEWAYELEX.COM control application your

“hands don't want to be!

———
ETA
e

g£31c

ELECTRONICS, IN|

THE FINE PRINT : Why Isn't phonetics spelled the way it sounds?l ® PRICES SUBJECT TO CHANGE LUITHOUT
NOTICE = GATELURY IS NOT RESPONSIBLE FOR PRINTING €AROAS * MASTERCARD, VISA AND DISCOVER
RACCEPTED = YeS, LUE'LL TAHE YOUR CHECH - SORRY, NO C.O.D.s * $10 MERCHANDISE MINIMUM ON MAIL
ORDEAS = SUPPLY OF SOME ITEMS IS UMITED = PRICES DO NOT INCLUDE SHIPPING = UPS GROUND SHIPPING/
HANDUNG LUITHIN THE CONTINENTAL U.S. (ITEMS REQUIRING RDDITIONAL AMOUNTS RAE NOTED)...$4.25 FOR

THE FIRST ITEM, $0.50 FOR €ACH RDDITIONAL ITEM. RESTOCKING CHRAGE MAY BE ASSESSED ON RETURNED ITEMS.

8123 PAGE BLVD * ST. LOUIS, MO 63130 * (314)427-6116
9222 CHESAPEAKE DR. * SAN DIEGO, CA 92123 * (619)279-6802
2525 FEDERAL BLVD. * DENVER, CO 80211 * (303)458-5444
MAIL ORDERS CALL TOLL-FREE

FAX ORDERS (314)427-3147
WWWIGATEWAYELEX.COM

1-800-669-5810
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“...the local amateur radio
group had just completed a
license exam session and there
were approximately 20 new
operators to choose from. Talk
about a challenge the first
time out!”

answering machines, pagers, etc. The East

Grand Forks operators were also in charge of

distributing VHF public service radios to
National Guard, Public Safety, Emergency
Management, Salvation Army, etc. I was
somewhat astounded to look at the area where
the public service equipment was kept and see
40 to 50 handheld radios ready to go wherev-
er they were needed.

Comforts of Home
Left Behind

It was great to have had so many volunteers
from so many places, but many others had to
be turned away. The biggest problem with
volunteers coming into the area was housing
and feeding, and there simply wasn’t enough
housing to go around. We were lucky enough
to be able to borrow a brand new pop-up
camper free of charge, so we were self-con-

Suggestions for
Next Time

1. Every operator going into the scene of
a disaster has to be pre-cleared, as was the
case in this instance. Housing is limited,
facilities are poor, and we don’t need to be
a drain on the local efforts. Only registered
ARES operators will be permitted in to the
scene of a disaster.

2. All out-of-town ARES units should be
self-contained, e.g. motorhomes, campers.
Donotcome in thinking you will have aplace
to sleep, because you won’t. Bring five days’
supply of drinking water and food. There are
no stores open and you cannot buy necessary
things like medications, etc. Check the ARES
Field Resources Manual. It’s a good start on
what you will need.

3. Plan on getting dirty.

4. Plan on boring duty at times.

5. Plan on seeing a lot of grief.

6. Plan on getting depressed.

7. Don’t plan on anything!!

8. Be willing to work with local officials.
You are there to work under them. We do
not direct their people unless requested.

9. Have a briefing with your people every
morning and evening.

10. Bring extra radios, HTs, etc. HF com-
munications is a must for keeping in touch
with home base, wherever it may be.

tained and could park in the lot at the motel.
But others had to be sent home (see
“Suggestions for Next Time”).

All of our meals at the site were provided
by the motel, with food supplied from various
donations. The meals were good and hot, and
that boosted the spirits a lot for anyone taking
part. Unofficial estimates place the number of
portions served in a small room at the motel
as 300 per meal. There seemed to be a lot of
beans and wieners, but it all tasted good!

All of the water we drank was bottled. It
came from various sources and we became
very conscious of cleanliness. There was no
ice and everyone carried around small packs
of alcohol prep pads for wiping their hands
after touching door handles, equipment, con-
taminated clothing, or their cars! There was a
real concern about disease and the lack of
flush toilets.

Showers weren’t a viable solution. Before
you went into the restaurant, there was anti-
septic soap and hot water for rinsing, followed
by alcohol prep wipes. Contact lenses were
not good. If the dust got in your eyes under
the contact lenses and you rubbed your eyes,
the contamination from either source could be
dangerous. Polk County public health was
giving free tetanus shots just outside our com-
munications room, and business was brisk.
Medics were stationed in the motel, along
with stress management people who were
assisted by clergy in dealing with some of the
emotional issues of the residents and workers.
All of this activity was in a wide open room.

A Thank You to All

Several other hams from southeastern
Minnesota traveled up with Gladys and me as
well. They were Warren, KA@GKXI, Mike,
KCOAQX, Joe, KBOVUR, IJeremiah,
KB@OFF, and Scott, NGOJLP. There were also
many more operators in the Rochester,
Winona, Houston, and Goodhue County areas
who were prepared to travel up to relieve us
at the end of the week. These operators all took
time off from their jobs, brought their own
equipment, and stood ready to serve our fel-
low amateur radio operators and the flood dis-
aster area in any possible way. Itis such a plea-
sure to be associated with these people, both
those who came and those who were ready to
go. I simply can’t thank them enough.

Of special note is the work of members of
the Rochester Amateur Radio Club, the Wino-
na Amateur Radio Club, and the Redwing
Amateur Radio Club, who volunteered their
time and equipment to help others. The com-
bined efforts of the Grand Forks, East Grand
Forks, and Crookston radio club members
supplied communications for over two weeks.

The role of the out-of-town amateur radio
operators in East Grand Forks was somewhat
limited as the majority of the “tense stuff” had
already passed, but all of the operators felt
their presence gave the locals a chance to sur-
vey the damage to their own homes and to start

putting their lives back together. For this, we
are grateful that we could play a meaningful
role in providing help.

On Reflection...

After returning home from the flood area,
I finally had the chance to reflect on what we
had just seen. A large area of the downtown
was burned, streets were blocked by debris
and dikes, and there were 40,000 people dis-
placed for a long time. It would be weeks
before water, sewers, and electricity would be
restored. So when you go home tonight and
make supper on your stove, wash your hands
in the sink with clean water and take a show-
er before going to bed in yourown home, think
of the folks who cannot do that, and will not
be able to do it for several weeks. We are for-
tunate, and maybe by reaching out as human
beings and amateur radio operators, we can
make someone else’s life a little better.

In Other News...

Weather Service Works on
Getting the Word Out

New technologies and unmet needs
were on the agenda of a recent Dissem-
ination Technology Conference spon-
sored by the National Weather Service
and attended by officials of both public
and private agencies. Two areas of inter-
est to hams were the needs of schools and
hospitals to get local weather informa-
tion. School administrators are interest-
ed in temperatures and road conditions or
severe storm conditions to decide how to
keep the students safe. And hospital
emergency rooms need to know if they're
going to have an influx of weather-relat-
ed injuries.

Both of these scenarios offer the pos-
sibility for amateurs to introduce ham
radio and the weather-related uses of
APRS (Automatic Position Reporting
System—see June, 1997, CQ VHF) to
schools, hospitals, and emergency man-
agers. Learning the value of the amateur
service in times of need may help inter-
est schools in using amateur radio as an
educational tool as well.

Ham Radio Featured in
NWS News Release

Each month, the National Weather
Service suggests various topics of inter-
est to the news media. Recently one of
the “tips™ featured ham radio, providing
an excellent opportunity to publicize

56 « CQ VHF » August 1997

Ham Radio Above 50 MHz



your local Skywarn activities. Here’s an
excerpt from the NWS release:

Did you know that volunteer spotters and
HAM radio operators help the National
Weather Service track severe local storms and
tornadoes? Each weather office coordinates a
network of spotters who support their local
forecast offices by calling in eyewitness
reports of storm activity. In addition, more
than 10,000 citizen volunteers known as coop-
erative observers dedicate their time daily as
weather observers for local National Weather
Service offices. These volunteers collect reg-
ular measurements of weather data that help
meteorologists improve local forecasts and
contribute to the nation’s climate records.
Your local weather office can identify inter-
esting volunteers in your community who
contribute to the National Weather Service
mission of protecting lives and property.

Pennsylvania Amateurs
Cited for Help During
Tire Fire

Members of the Washington Amateur
Communications Group provided emer-
gency communications over a 36-hour
period last March in support of efforts to

fight a dangerous tire fire in East
Washington, Pennsylvania. According to

the “WACOM Ham” newsletter, club
members WB3BZK, N3YHW, N3NEL,
KA3UDR,KA3MZS,N3VBU,N3WLA,
N3IDH, AA3KC, and N3WMYV provid-
ed communications assistance to the
local American Red Cross, which was
sheltering nearby residents who had to be
evacuated because of heavy smoke from
the fire. Within minutes of being con-
tacted, WACOM members were on site
and ready to operate.

As a result of this effort, on March 20,
1997, WACOM was cited along with
other groups with a Proclamation by the
Washington County Commissioners de-
claring the week of March 16 through 22,
1997 as “Emergency Service Providers
Week.” This shows again that, even in this
time of cellular telephones, amateur radio
provides a valuable service to emergency
personnel. The Proclamation says, in part:

WHEREAS, the citizens of Washington
County benefit daily from the services,
knowledge and skills of paid and volunteer
emergency service providers as they endure
conditions that are stressful, dangerous, and
hazardous to themselves so that they may pro-
tect lives and offer security to others;

WHEREAS, these people include police
officers, firefighters, medical and health pro-
fessionals, rescue service personnel, emer-

“East Grand Forks ARES
members dispatched fire units
in that city for over a week
while the 911 telephone lines
were out.”

gency service dispatchers, amateur radio and
public utility personnel, volunteers and count-
less other public servants offering aid and
assistance to the public and members of the
public who aid their neighbors in a genuine
expression of community; and...

WHEREAS, without proper recognition
and support for the activities that benefit
emergency services, we place at risk the many
important programs that make up Washington
County’s emergency services and we endan-
ger the public.

Send Us Your News

Do you have a story to tell about ham
radio public service or emergency com-
munications in your area? Is your ARES/
RACES group doing something new and
unique? Please send your news reports
and newsletters via e-mail to <bjosuweit
@aol.com> or by regular mail to “In the
Public Interest,” ¢/o CQ VHF magazine,
76 N. Broadway, Hicksville, NY 11801.
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eginner's Corner

Field Day...A State of Mind

As you start to read Feter's column this month, you might begin
to think he's spent too much time in the Florida sunshine—
without a hat. But stick with him to the end and it’ll all make sense—

lots of sense.

Why are you writing about it now?
It’s over until next year, right?

No.

Huh?

On the fourth full weekend in June each
year, hams from all over the U.S. and
Canada pack up their rigs, portable tow-
ers (what a concept!). generators, spare
batteries, and whatever assortment of
camping/survival gear they deem neces-
sary and head for the great outdoors. For
a little over 24 hours, all the bands, HF
through UHF, are alive with contest-like
activity from people who would never
dream of entering a “test.” But Field Day
is more than a contest. It’s an attitude that
permeates and lasts 365 days a year.

Wait a minute. I know. You're going to
tell me that I should start thinking about
getting ready now for next year's Field
Day, right? That way, I'm sure to get a
better score?

You could think of it that way, but the
Field Day I'm talking about is a lot more
than that. In a sense, Field Day represents
ham radio at its highest level.

Because you prepare for emergencies
and check your rig out so you can help
your community in an emergency, right?

Well, yes, butit’s still more than that—
alot more. There’s an underlying attitude
behind Field Day that generalizes to the
whole hobby and makes ham radio the
great pastime it is. And it’s this same atti-
tude that has probably kept the politicians
from abolishing our hobby over the years.
We’ve got some pretty valuable RF real
estate. Why do you think they've let us
keep it? Let me explain.

It’'s Not about the Radio

How is a ham’s HT or mobile FM radio
different from your local Sheriff’s De-

Ffefd Day. Gee, wasn't that in June?
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For the Newcomer to YHF

Even a small Field Day station—such as this one set up by the West Essex, New Jersey, ARC—
requires planning and preparation...and questions you don’t realize you're asking.

partmentradio? At atechnical level, there
isn’t much difference at all. Both are nar-
row-band FM systems, operating on VHF
and/or UHF bands. Commercial equip-
ment often costs four or five times as
much as ham equipment, but the quality
of the commercial rigs is only a little bit
better than that of the ham rigs. Why,
then, is it that hams often step into emer-
gency situations and provide the lion’s
share of emergency communications?
Two possible reasons come immedi-
ately to mind. First, the government sys-
tem may not have adequate capacity for
the volume of traffic that an emergency
brings. More likely, though, is the fact
that few of these radio operators have any
training in even the most basic repairs or
the most basic RF theory. So, if the de-

puty’s radio stops working, his only pos-
sible action is to call the radio repairman.
If the office is big enough, there may be
one or more full-time repairmen. Small
offices usually contract out radio servic-
ing to local two-way shops. So, maybe
the radio gets repaired today, and maybe
it doesn’t.

“In a sense, Field Day
represents ham radio at its
highest level.”

What happens when the ham discovers
his radio isn’t working properly? He
checks the microphone cord for breaks by
wiggling the cord while transmitting. He
checks the coax connector and the bat-

By Peter O'Dell, WB2D
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tery/power supply. He makes sure that
everything is plugged in. And he checks
the fuses. Any ham can do that much trou-
bleshooting without any test equipment,
or even a whole lot of experience. The
ham simply has more options than the
deputy. Why?

It’'s about the Hams

You just mentioned training, right?

Yes, but I don’t think that’s what
makes the real difference.

Well, then, it’s the stuff that we have to
learn to pass the exams, right?

Again, I don’t think so. I think the key
is the questions that we ask ourselves
without ever being aware that we're even
asking them.

Personally, I am beginning to think
your little red choo-choo has gone
around the bend. What questions? I don’t
get it. What are you talking about?

OK, let’s back up just a second. Are
you utilizing all your potential?

Well, honestly, no.

That’s right. But do you know anyone
who is?

There is probably someone out there
who is, right?

I'don’t think so. T have no idea how you
could begin to measure this sort of thing,
but one figure that you see tossed around
a lot is that the average person only uses
about four or five percent of his poten-
tial. And the people who talk about these
things estimate that Einstein only used
maybe 10 percent. So, what stops us?
What keeps us from using more?

[ don’t know.

Once, again, I think it’s the questions
that we ask, mostly without ever even
knowing we're asking them. Here, let me
show you. Look around the room you're
in right now and notice everything that’s
the color green. Notice every green item
in the room....OK, now close your eyes
and tell me everything in the room that’s
colored red.

What? That's not fair.

Who said life is fair? Keep your eyes
closed. What items in this room are red?

Well, I don’t know. But I can tell you
that there are about 25 things in the room
that are green.

That’s my point.

I still don't get it.

The world is far too complicated for us
to consciously deal with every single
detail. We have to focus on certain things
and delete everything else from our
awareness. Otherwise, we would go stark
raving mad from what academia calls

“...the average person only uses
about four or five percent of his
potential....So, what stops us?
What keeps us from using
more?”

sensory overload. So, somewhere along
the line, we make decisions about what
is important and what is not. Then we fil-
ter out what we believe is not important.
Unless something or someone calls our
attention to it, we act as if we have all the
possible information held in our con-
scious awareness.

Now, with your eyes open, just look
around the room at the different things
that are red, including my necktie and the
all the red on the cover of CQ VHF that
you were just looking at two minutes ago.
I think you’ll find that the red to green
count actually runs about two-to-one in
favor of red. But a minute ago, you said
you could name 25 things that are green
and nothing that is red!

Well, I'll be...

Careful, this is a G-rated column.

But What about Field Day?

So, what does any of this have to do
with Field Day?

I thought you’d never ask rhat ques-
tion. What does it have to do with Field
Day? It has to do with Field Day ques-

tions. Do you just get up that fourth
Saturday in June and throw a big bunch
of stuff in your car, hoping that you'll
have everything you need to set up a
portable station?

Of course not. You start to think weeks
or months ahead of time about what you
need to set up a portable station. What's
essential? What can you get by without?
Most hams are on limited budgets, so
another factor gets thrown into the equa-
tion: How can I do what I want to do eco-
nomically? What happens when you
begin to ask yourself these kinds of ques-
tions? Your brain, being the wonderful
servant it is, goes about finding answers
for you. Some answers are more useful
than others, but you get answers to the
questions that you ask yourself. And most
of us are not aware that we're even ask-
ing ourselves these questions.

Look what happened here a few min-
utes ago. I asked you to notice what in
your room is green. And your brain did a
wonderful job of noting many, if not
most, of the green things in the room.
Then I threw you a curve and asked you
to list the red items in the room with your
eyes closed.

Okay, now I'm beginning to see what
Yyou mean.

Sure. It’s not rocket science. I'll give
you a couple of examples of how this atti-
tude carries over. A couple of months
ago, Wendy, my significant other, and I
vacationed at a beach for a week. We
deliberately picked a place that had no
phone just for the peace and quiet. Well,

What's absolutely necessary? What can we do without? These questions apply not only to
Field Day but to many other areas of ham radio activity.
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“What’s essential? What can
you get by without? Most hams
are on limited budgets, so
another factor gets thrown

into the equation: How can

I do what I want to do
economically?”’

it didn’t have cable TV either, just an old
TV set that had a small UHF antenna on
it. For the most part, that was no big deal,
but there was one show that Wendy want-
ed to see that was on channel 11. As it
was set up, the old TV didn’t receive
channel 11 at all.

Inoticed a piece of 75-ohm cable in the
closet, but it wasn’t connected to any-
thing and the center wire was broken out
of the connector. The only *“tool” that I
had with me was a pocket knife. So, being
the dyed-in-the-wool ham that T am, I
asked myself, “How can I make an effec-
tive channel 11 antenna out of what L have
here?” I got an answer.

What if T had asked myself, “Why did
we pick this stupid place to stay this
week?” or “What's wrong with these peo-
ple that they don’t have a decent antenna
on this TV?” If I'd asked myself those
questions, I would have gotten answers
to those questions. Those answers might
have made me irritable enough to go find
the owner of the “resort” that we were in.
And you can imagine where that conver-
sation would have gone.

Whai did you do?

It’s really simple when you think about
it. What's the easiest antenna in the world
to make? A dipole. Channel 11 is some-
where between 144 and 222 MHz, right?
Actually, I knew it would be a lot closer
to 222. So I guestimated the length of a
222 quarterwave, added about an inch to
it, and peeled off that much outer insula-
tion from one end of the cable. Then I sep-
arated the braid just enough to pull the
center conductor through it, and peeled
the braid back along the next quarterwave
section. Instant dipole.

What about the connector? You said it
was broken.

No problem when you think about it. I
pried off the compression ring, pulled off
the connector body, and prepared the end
of the cable. Then I just pushed the con-
nector body back onto the cable. For the
short time that we needed the antenna, we
could easily get by without the compres-

Hams" ability to get on the air and stay on the air, regardless of difficulties, is what sets us
apart from other radio users.

sion ring. We had a perfect picture on
channel 11 for the show.

What did Wendy think of this?

She’s used to me making things work.
All she said was, “As soon as I saw that
look in your eye, I knew you would find
a way for us to watch the show.”

Take a “Walk” with Me

Let me show you another “Field Day”
project of mine. Come on out to the
garage where I have the supplies for my
little mail-order business. See that tape
dispenser that holds the two-inch-wide
tape? How much do you think it cost me?

Well, you can buy the one-inch dis-
pensers for under $5 at any office supply
store, so a two-inch one would probably
cost $7 to 10, right?

That’s probably what it ought to cost,
but the “discount” price on those things
is around $50. I needed a second one but
didn’t want to lay out that kind of money.
So, we have this “homebrew’ version. I
bought a handheld packing-tape dis-
penser at a yard sale for 50¢ and an old
wooden cutting board for another 50¢.
All T had to do was unbolt the tape hold-
er from the handle and screw it down to
the board with four wood screws—the
holes were already drilled in the tape
holder. So, my total investment in this
second tape dispenser was $1, a $49 sav-
ings. Very functional, but rather homely.
However, no one comes in here, so I don’t
have to be concerned with looks, just
function. And it functions perfectly.

You be the judge. [s it worth noticing
the questions you ask yourself? 1 could
have just continued asking myself why
“they” charge so much for the commer-
cial dispensers. And I’m sure that I would
have gotten a whole bunch of answers,
but none of them would have been par-
ticularly useful.

“...the spirit of Field Day is
‘how can I make this work with
what I have on hand?’ That
spirit carries over to what we
hams do in life.”

The Spirit of Field Day

So, you see, the spirit of Field Day is
“how can I make this work with what [
have on hand?” That spirit carries over to
what we hams do in life. Our hypotheti-
cal deputy is asking himself “Who can I
get to fix this $#@! radio?” The ham
would be asking, *“What can I do to keep
this working?”

It’s the questions that hams ask them-
selves that are the spirit of the hobby.
Field Day exemplifies those questions
and that spirit.

For the true ham, there are 365 Field
Days every year. I think that’s why hams
handle so much emergency communica-
tions. I think that’s why the government
has let us keep our frequencies. We ask
the right questions. H
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h Theory

Plain Talk About Radio Theory

A Poor Man’s Antenna Range—
Experiments You Can Do with a
Field Strength Meter

This month, Don shows you how to measure antenna patterns with
the remote field strength meter he described in June...and how to
build a five-element beam in the process.

scribed how to build a remote field

strength meter (FSM). To recap just a
bit, the antenna/detector was attached to
a length of shielded cable; a meter, which
would indicate the amount of signal being
received by the antenna, was attached at
the other end. This design lets you make
tests, measurements, and experiments
using various antennas configurations,
while letting you monitor results from a
convenient location.

This month, we’ll give you a sense of
how you can use your FSM to measure
signal strength and front-to-back ratio
with a simple experiment. Then we’ll
complete the description by adding the
sending end of the system.

'n June’s “In Theory” column, [ de-

A Simple Experiment

Here’s an easy, but practical, test you
can perform with just the meter and a
commercial beam (Yagi) antenna.

Point your beam at the FSM's receiv-
ing antenna and set the meter near full
scale. If you can’t get the meter to read
this high, move the detector closer to the
antenna being tested. Now, turn the an-
tenna so it’s cross-polarized (beam verti-
cal, detector horizontal, or vice versa).
The meter reading should drop to near
zero. When the polarizations match and
you point the beam at right angles to the
detector (90 degrees), the same thing
should happen. Next, point the antenna
directly away from the detector (180
degrees). You should notice a slight rise

in the signal level compared to the 90-
degree reading. The difference between
the meter reading with the beam pointed
toward the detector, and 180 degrees
away from it, is the front-to-back ratio.
The greater the difference between these
two readings, the better the antenna.

Why is the front-to-back ratio impor-
tant? If you're just going to use your
VHF/UHF station for working local
repeaters, it probably isn’t. But if you
want to talk long distances (DXing) on
FM or SSB, it can be crucial for minimiz-
ing interference from other stations doing
the same thing. On the high frequency
(HF) bands, a good front-to-back ratio is
even more important for pulling out weak
DX stations with a minimum of interfer-
ence from other directions.

A “Poor Man’s

Antenna Range”

We’re now ready to finish up June’s
remote FSM project by putting together
the necessary hardware for testing anten-
nas at the “sending end” of the system—
the source of the signals to be measured.

When you've completed the two ends
(receiving and sending), you’ll have con-
structed a “poor man’s antenna range”
that can be used for various experiments
or as a school science project. It’s not ac-
curate enough for FCC tests or to make
any technical claims for a specific anten-
na, though—a range of that nature, used
by equipment and antenna manufactur-
ers, costs many thousands of dollars and
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To rig

Figure 1. The basic attachment of the dipole

and feedline for beginning your five-element

beam. Use a 4 x 6-inch piece of insulating

material, such as Plexiglas™, and attach the
wires with nuts and bolts.

must be certified (see “Inside an Antenna
Range,” elsewhere in this issue).

Basic Guidelines

Since the FSM’s detector is in a fixed
location, the antenna under test must be
mounted on a rotating base so the field
strength radiated by the antenna can be
measured as it is rotated. By plotting the
pointsin 10- to 20-degree increments, it’s
possible to draw a pattern of the antenna
radiation similar to those you see in ama-
teur radio magazines.

I'll leave most of the details about how
to construct the rotating antenna mount
up to you since everyone has different
materials available. Also, I would rather
spend as much of the space available in
this article discussing how to perform
interesting antenna experiments using
this simple antenna range. As long as you

~ ByDonald L. Stoner, WETNS
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180°

Figure 2. Radiation pattern of a typical dipole

antenna fed with coax or other unbalanced

feedline. Note that the pattern is canted, or
shifted, to one side.

stick to the following basic guidelines in
constructing the transmitting end of the
antenna range, the exact details are rela-
tively unimportant.

Your setup must be located in an open
area, preferably with no objects (particu-
larly metal) within a radius of at least 1.5
times the distance from the transmitting
antenna to the detector. If it isn’t, you’ll
see reflections from these objects that
will distort the graph you make of anten-
na radiation (see below).

On top of the rotating base, you’ll need
to construct a turnstile that can be used to
rotate the antenna under test through a full
360 degrees. As you rotate the antenna,
take a meter reading every 10 to 20 de-
grees and write down the value. When
you’ve rotated it through 360 degrees,
use the measurements to draw a graph of
the antenna radiation. You'll want to
draw this on circular graph paper. com-
monly available at Staples, Office Depot,
or other office supply stores.

} 38" ‘-‘|
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Balun

To rig

Figure 3. A basic balun. This will balance out
the radiation pattern seen in Figure 2. See text
Sfor construction details.

The mount for the antenna should be
wood, plastic, or fiberglass, rather than
metal, and it should be strong enough so
a six- or seven-foot length will not wave
around in the wind (if it does, your meter
readings will dance all over the scale).
There should be a 360-degree compass
mounted at the rotation point so you can
move the antenna in 10- or 20-degree in-
crements, take a reading, and/or be able
to repeatedly reset the antenna to a specif-
ic angle. It should be possible to mount
the antenna above your head so you can
adjust it (while standing under the center-
line of the boom) without any significant
change in the antenna reading. You can,
of course, adjust the antenna and then
walk away over to the indicator location,
but this is rather awkward and you won't
be able to see the effect of changes as you
make them.

Build a Dipole,

Build a Beam

Let’s start our project with a simple
dipole and, later, add parasitic elements
to make a five-element beam. First, cut
two 19-inch lengths of #12 copper elec-
trical wire and strip off the insulation.
Bend each piece so there’s a loop at one
end, and secure the wires with nuts and
bolts to a piece of 4 x 6-inch insulating
material similar to that used in the first
part of this project in June.

Next, connect a suitable length of coax
cable to the bolts, as shown in Figure 1.
By suitable length, I mean long enough
to hang straight down from the dipole
when it’s mounted on the turnstile and to
connect to the 2-meter radio you're using
as a signal source. If you use either a
handheld or a mobile rig, set it to the low
power level (approximately 1-watt pow-
er output). Don’t use an excessive length
or you’ll have to coil up the coax and this
could affect readings. If you mount the
radio away from the antenna, go straight
down, then across the ground to reach the
antenna connector.

Mount the dipole on the turnstile so the
element is horizontal. When you measure
the radiation pattern of this antenna, you
should find that it’s the same whether the
dipole is 0 or 180 degrees with respect to
the detector. If your setup is reasonably
accurate, your drawing will probably
look like Figure 2. The two “bumps”™ are
called lobes, and these represent the
major radiation lobes of the antenna,

But why are they canted, or shifted to
one side, rather than forming a true fig-

ure 8, such as you commonly see in anten-
na articles? It’s because you're feeding a
balanced antenna (both dipole halves are
identical) with unbalanced coax. For a
correct pattern, you need to feed a bal-
anced antenna with balanced cable.
Although you can buy balanced feedline,
it’s a lot less expensive to make a device
that will convert the unbalanced coax to
a balanced feed. You do this with a balun.

Build a Balun

A balun is so-named because it con-
verts balanced to unbalanced. Fortun-
ately it works both ways or we would
have to call the one you're about to make
an “unbal.”

Cut a 29.5-inch length of the same type
of coax as you're using for the feedline
(hopefully a low-loss 52-ohm cable) and
strip back 1.5 inches of the insulation at
each end. Then unbraid the shield strands
and twist them together to form a “wire.”
Remove .5 inch of center insulation. Be
careful not to nick the center conductor
or it will probably break when you try to
twist the wire in a loop. Do this at both
ends. Presto! You’ve made a balun!

Now, reconnect the feedwire to the
dipole as shown in Figure 3. This time,
the measurements should produce a true
figure-8 pattern, such as that shown in
Figure 4.

Standing Wave Ratio

So far, I've neglected to mention anten-
na resonance. If you use the dimension
given (38 inches), the antenna will be res-
onant near the low end of the 2-meter
band. If you have an SWR meter avail-
able, you can find the resonant point by
adjusting the frequency of your radio in
half-megahertz (500 kHz) steps. It should
be resonant at approximately 144.5 MHz.
If you get a lower reading at 144.01, trim
.5 inch off each end of the antenna and
make the SWR measurements again. If
you don’t have an SWR meter, make all
your measurements at 144.5 MHz. (And,
by the way, don’t forget to give your call
letters at least every 10 minutes as re-
quired by the FCC. Also, remember that
voice is not permitted below 144.100
MHz and that FM should not be used in
the SSB area between 144.100 and
144.300 MHz.)

I should also mention that the SWR
will increase as you add parasitic ele-
ments to your dipole (which we’ll be
doing soon). This is because the feed
impedance keeps dropping, but your coax
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Figure 4. Here's the radiation pattern of a

dipole after a balun has been added to the

coaxial feedline. Note that it's symmetrical
both left and right of center.

stays at 50 ohms. The SWR should not
be excessive, however, and the basic
principles of adding elements to make a
beam won’t be compromised.

Make a Beam

Start by making a trip to the hardware
store or lumber yard and purchasing a 5-
foot length of 2 x 2 lumber for the boom.
Also buy four adjustable C-clamps that
will open wide enough to attach to the
boom. You’ll also need some hardware
to attach the boom to the rotating mast,
but, again, I leave the specifics of this to
your inventiveness.

First, make a reflector element by cut-
ting another length of #12 gauge electri-
cal wire. You don’t need to strip the insu-
lation from this wire. How long a length?
A reflector should be 5% longer than the
driven element. If you used the 38-inch
length for your dipole, then you’d multi-
ply 38 times 1.05 and get 39.9, close
enough to 40 inches. Attach the C-clamp
atthe center of the reflector element using
SOme epoxy.

Mount the 4 x 4 insulator that secures
the antenna to the boom 18 inches from
one end. This will be the rear of the beam.
Make sure the antenna element is hori-
zontal with only a slight droop at the ends.
Now fire up your antenna range and point
the boom at the detector. Set the meter so
that it reads approximately half-scale.

Next, lightly attach the C-clamp near
the end of the boom away from the detec-
tor. The clamp can lay down on the boom
so that the reflector and driven element

arein line. As you slide the reflector back
and forth, you should see the meter peak
well above half scale. The peak will prob-
ably occur approximately 15 inches be-
hind the driven element.

Now, rotate the antenna and make mea-
surements just as you did before. This
time, you should see a distorted figure-8
pattern. The lobe pointing toward the
detector should be significantly larger
than the lobe pointing away from the
detector (see Figure 5). In other words,
you'll start to see a front-to-back ratio.

Adding Directors

Now, it’s time to make a director. The
director should be 5% shorter than the
driven element, so multiply 38 times .95
and you getapproximately 36 inches. Just
as you did before, attach the director to a
C-clamp. Position this element about 10
inches in front of the driven element
(toward the detector). As you slide this
element back and forth, you should see a
peak occurring at 11.5 inches or so. At
this point, you probably will have pinned
the meter scale. If so, go back to your two-
element configuration and set the meter
for half scale. Make another measure-
ment of the antenna in the three-element
configuration, as you rotate it through
360 degrees. This time, you should note
that the front or main lobe is narrower
than before and the minor lobe (from the
rear) has been reduced even further.

You may also see some tiny peaks of
signal from the sides of the antenna.
These are called side lobes. They are in-
herent in any beam antenna but design-
ers try to minimize them to concentrate
the signal toward the front end. The
strength of the side lobes will probably
increase slightly as you add directors.
You may even detect a second one ap-
pearing on each side if you make mea-

Figure 5. Adding a reflector to the dipole

makes it directional, and you'll start to see a

[front-to-back ratio appearing in the radiation
pattern. This lobe pattern is typical.

Figure 6. As you add directors to your beam,
the front lobe will get longer and narrower.
You may also begin to see some “side lobes.”
While you want them as small as possible,
they're impossible to avoid altogether.

surements in small enough increments.
This is hard to avoid (see Figure 6).

You can continue the experiments by
constructing the remaining two directors.
They will each be 36 inches long as well.
As you add these, you’ll probably notice
diminishing returns. In other words,
adding the second director will not pro-
duce as much increase in the meter read-
ing as when you added the first director.
Adding a third director will produce an
even smaller increase. A five-element
beam exhibits excellent general perfor-
mance. The added gain and narrower
beamwidth of additional elements often
isn’t worthwhile for the beginner (you
can actually miss contacts if the anten-
na’s beamwidth is too narrow).

Although the antenna you’ve made is
abit flimsy, it will astound you if you use
it in connection with your 2-meter radio.
If you point it in the correct direction,
you'll be able to hear and trip repeaters
that were unusable before (If you're plan-
ning to use this antenna for FM work, be
sure to mount it so it’ s vertically-polar-
ized —ed.). If youreally “get into” anten-
nas, you can reproduce the beam just
described by using aluminum tubing
from a discarded TV antenna.

Moving Inside...Your Radio

I've digressed somewhat from the
usual thrust of the column, that is, dis-
cussing the theory behind the questions
that newcomers are asked on their FCC
test. However, even if you don’t make a
beam antenna, the principles are fasci-
nating and simply reading about it will
increase your knowledge of ham radio.
Next month, we'll discuss those weird
looking components you see inside of an
electronic device. Until then,

73 de Don, W6TNS
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Inside an Antenna Range

Here’s how the pros figure out antenna gain and how hams can
measure performance of home-built arrays.

ntenna gain is one of the factors
Athat goes into determining how

“good” a specific antenna is. But
how do the manufacturers figure out just
how much gain an antenna has? And how
can you determine the gain of an anten-
na you’ve built yourself?

The answer to both questions is some-
thing called an antenna range. An anten-
na range is a location where the perfor-
mance of any test anfenna may be
compared with that of a reference anten-
na of known gain.

Commercial antenna ranges must meet
exacting professional standards, but we
hams generally don’tneed that same level
of precision and accuracy, and we can get
very useful results from a makeshift an-
tenna range. The key elements of any an-
tennarange are a signal source and source
antenna, a reference antenna, the correct
spacing between source and test anten-
nas, and a measuring device to compare
the relative gain of the test antenna and
the reference standard.

Don Stoner, W6TNS, explains in this
month’s “In Theory” column how to
build a “poor man’s antenna range” for
approximate comparisons. But if you
want to get more precise gain measure-
ments, you've got to either go to the pros
(easier said than done) or go to where the
pros come to you—typically at one of the
several weak-signal VHF conferences
held around the country each year.

CQ VHF caught up with Joe Reisert,
WI1JR, President of New Hampshire-
based Antennaco, Inc., as he set up an an-
tennarange at arecent Eastern VHF/UHF
Conference in Connecticut, and he was
kind enough to explain how it all works,
which we relate to you here.

W1JR’s Antenna Range
The heart of the test range, said Reisert,
is a $35,000 piece of test equipment

*Rich Moseson is Editor of CQ VHF
magazine.

By Rich Moseson, W2vU*

Photo A. The antenna range at a recent Eastern VHF/UHF Conference. The car contained the
“source” antenna, while the test antennas were held above the ladder at the opposite end of
the range. (Photos by the author)

Photo B. John Rose, WW1Z, uses a homebuilt 222-MHz antenna standard (based on an NBS/
EIA design) as a reference antenna to calibrate the range. Joe Reisert, WIJR, is seated at
the table, adjusting the network analyzer.
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Photo C. Master at work. Joe Reisert, WIJR (on right) quickly assembles a 432-MHz Yagi for
Ron Klimas, WZIV. The beam was used as the 70-centimeter reference antenna.

called a network analyzer, which he was
able to borrow for the weekend. Joe’s
analyzer was a Hewlett-Packard HP-
8753C. The analyzer sends a signal on a
specified frequency to the source anten-
na. The transmitted signal is received by

the test antenna, which is also connected
to the network analyzer (remember, an
antenna’s receive gain is equal to its
transmit gain).

Atthe conference, Joe set up the anten-
na range in the parking lot of the host

hotel, and the source antenna was chosen
from the many antennas attached to the
mobile “rover” vehicle of Stan Hilinski,
KAI1ZE (see Photo A).

“The height of both the source and test
antennas and the distance between them
are critical elements,” said W1JR, who
explained that the minimum separation is
determined by using the formula

2nD?2
A

in which D is the maximum aperture,
or signal capture area, of the antenna, and
Ais the wavelength of the transmitted sig-
nal (see the ARRL Antenna Book for addi-
tional details).

Once the minimum distance was deter-
mined, a ladder was put in place as an an-

“...the reference antenna was
John Rose, WW1Z’s, homebuilt
NBS/EIA Standard—a set of
four dipoles mounted over a
chicken-wire screen...with a
known gain of 7.7 dBd (decibels
over a dipole).”
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Photo D. Ron Klimas, WZ1V, holds up his
new Il0-element 432-MHz Yagi, which be-
came the 70-centimeter reference antenna.

tenna support, and a reference antenna of
known gain was used to calibrate the sys-
tem and determine the necessary height
of the test antennas. In this case the ref-
erence antenna was John Rose, WW1Z’s,
homebuilt NBS/EIA! Standard—a set of
four dipoles mounted over a chicken-

Photo F. Steve Finberg, WIGSL, tests the

“gain” of a bent rubber duck antenna. It

came out to -4 dBd, or 4 dB loss compared
with a dipole.

Photo E. Here Stan Hilinski, KAIZE, tests his 18-element 432-MHz Yagi. Its gain was
measured at 14.12 dBd.

wire screen (see Photo B), with a known
gain of 7.7 dBd (decibels over a dipole)2.
Readings from the reference antenna
showed that the test antennas needed to
be held four to six feet above the source
antenna. Once the height was determined
and everything was calibrated to the
known standard, the antenna range was
ready to go.

The Inside Workings

As Reisert explained the setup, “the HP
network analyzer is able to compare the
performance of each test antenna in re-
ceiving the source signal to that of the ref-
erence antenna.” This means that, on 222
MHz, all test antennas were compared
with the 7.7-dBd gain figure of the refer-
ence antenna, with the results showing
the difference, or delta, between them. So
an antenna showing a delta of +1.5 dB
relative to the reference antenna would
have a gain figure over a dipole of 9.2 dB
(7.7 + 1.5). Likewise, an antenna with a
delta of -3.5 dB has an actual gain figure
of 4.2 dBd (7.7 - 3.5).

When There's No Standard

After all 222-MHz antennas had been
tested, several hams asked for gain read-
ings on their 70-centimeter antennas.
There was no NBS standard antenna
available for the band, so a new antenna,
made by Joe’s company and purchased
that morning by Ron Klimas, WZ1V, was
put to use. After Joe assembled it (in less

than five minutes, see Photo C), he test-
ed the antenna and found that its mea-
sured gain matched the gain claimed in
the specifications (11 dBd), so it was used
as a 70-centimeter standard (see Photo D).

Several 432-MHz antennas were then
tested, including WZ1V’s old 28-ele-
ment Yagi (measured at 15.3 dBd),
KA1ZE’s 18-element beam (with a
“delta” of 3.12 dB, for a gain figure of
14.12 dBd, see Photo E), and WIVT’s
homebrew 6-element Yagi, which mea-
sured 8.5 dBd total gain, with a delta of
-2.5 dB compared with the reference
antenna. Finally, just for fun, WI1GSL
stuck a bent rubber duck on top of a pole
and measured its gain...or rather, loss (see
Photo F). It came in with a delta of -15
dB compared with the 11 dBd reference
antenna, giving it a total “gain” figure of
-4 dBd, or 4 dB /ess than a dipole.

So if you ever wondered just how inef-
ficient rubber ducks are, you've got your
answer—thanks to an antenna range. M

Notes:

1. NBS is the National Bureau of Standards,
now the National Institute of Standards and
Technology (NIST), and EIA is the Electron-
ics Indusiry Association.

2. A note on decibels and gain figures: An-
tenna gain is measured in decibels (dB) over
either an isotropic antenna (dBi), which is a
theoretical antenna that radiates equally in all
directions, or a real-life dipole antenna (dBd).
Since a dipole has 3 dB gain over an isotrop-
ic antenna, dBd figures are generally 3 dB
lower than dBi figures (5 dBi=2 dBd). Don’t
confuse the two.
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igital Data Link

Digital Communications Above 50 MHz

More on Eye Diagrams...Plus a Test
Transmitter You Can Build

An oscilloscope and a low-power test transmitter (plans included)
are the basic tools you need to get the most out of your high-speed

data radio.

uldn’t it be great if you could
just look at your modem’s signal
and know whether it’s good

enough to meet your needs? Well, if you
have an oscilloscope, you can. This
month, we’ll continue last month’s high-
er-speed data topic by taking a closer look
(no pun intended) at eye diagrams. I’ll
also show you how this applies to the pop-
ular G3RUH modem, and then I'll pro-
vide the details for constructing a simple
but effective test transmitter.

Shaping Data Signals

If you were to look at the data your TNC
is sending to the modem, you'd see a
stream of logic 1s and Os, like a square
wave with a few teeth missing. These
nice, clean square waves are easy to work

with (and to draw!), but have a very wide
bandwidth because of the sharp rise and
fall from one voltage to the other. To ease
the task of transmitting the data, we use
a modem (MOdulator/DEModulator) to
shape these bits, reducing the signals’
bandwidth. Some data bits and a typical
modem’s low-bandwidth translation are
shown in Figure 1.

The eye diagram is a powerful tech-
nique for seeing how “good” the shaped
signal is. Once the data is shaped, trans-
mitted, and received, we can look at this
received data as it appears at the input to
the receiving modem’s decision circuit.
The decision circuit is where the receive
modem decides whether a given bit is a
logic 1 oralogic 0. Obviously, any errors
that occur at this point mean that data has
been corrupted.

To generate an eye diagram, we set the
oscilloscope to display all the received
bits, overlaid upon each other. This lets
us see the trend of the data, instead of each
individual bit. The data decision is made
at a certain point in time, the decision
point, which is determined by the rising
edge of the receive data clock signal re-
overed from the incoming data. So, if we
trigger the oscilloscope to start each
sweep at the same time, relative to the re-
ceive clock, all of the decision points will
pile up on each other.

When everything is right, these bits all
follow similar paths, and converge at the
decision point, near either the 1 or 0 volt-
age level. It is at exactly these points in
time that the modem decides whether the
received signal represents a O ora 1. If all
the bits converge into very small areas

Figure 1. The original data signal (top) and the same signal after the
modem optimized it for transmission.

Ham Radio Above 50 MHz

Figure 2. An eye pattern for a 2-bit (4-level) system. Each time the sig-

nal is sampled, it has one of four possible levels, and thus passes two

biis of information for each sample time. As with a 1-bit eye, the con-
vergence points should be as small as possible.

By Don Rotolo, N2IRZ
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Photo A. A nearly ideal “eye” pattern. The center of the waveform pattern looks like an eye,
hence the name. Note how closely the data waveforms bunch together in the center—these are
the convergence points, the optimum point in time to decide whether a bit isa “1" ora “0.”

(for the 1s and 0s), the modem has an eas-
ier time of deciding, and you have very
few bit errors.

A good eye pattern for a system which
has only two bit levels, namely 1 and 2,
is shown in Photo A. The idea is to keep
all the 1s together, all the Os together, and
each far from the other.

Noise and Distortion

If the voltage levels at the convergence
points are not consistent, the modem has
a harder time of deciding whether a cer-
tain bitis a | or a 0. Random noise tends
to move the voltage levels up and down
a little, and, if the noise is great enough
to move a 1 bit down into the 0 region, a
bit error results. Obviously, lots of bit
errors make for a lousy data link.

When the convergence points spread
out vertically, it means we have some dis-
tortion in the signal. The distortion can be
due to a noisy radio link (one with a low
signal-to-noise, or S/N, ratio), or by over-
deviation, poor audio circuitry, excessive
filtering at audio or IF levels, incorrect
filtering within the modem, a defective
component, eic. Whatever the source,
excessive distortion will cause bit errors.
So, reducing the distortion will reduce the
Bit Error Rate (BER) of the link.

Look carefully at Photo A. If we were
to sample the signal at the wrong point in
time, such as at the edge of the eye, we
would also encounter an excessive BER.
Determining the optimal decision point
is the job of the Receive Clock recovery

circuit. The recovery circuit takes the
received data signal, processes it, and
extracts the timing signal hidden within
it, creating the RX Clock signal.

If the received signal has too much jit-
ter in it (perhaps from multipath distor-
tion), or the recovery circuit is less than
ideal, we introduce another source of bit
errors, namely sampling the received sig-
nal at some less-than-ideal point in time.
Clearly, the smaller the convergence
points at the decision point, both hori-
zontally and vertically, the better the sys-
tem BER and performance.

By the way, eye diagrams are not used
only in 1-bit systems—a typical eye pat-

tern for a 2-bit system (4PSK) system is
shown in Figure 2. In such a system, each
time the waveform is sampled, you decide
which of four levels it is, and thus get two
bits of information with each sample.
Again, note how the data tends to clump
at the convergence points. In such a sys-
tem, noise effects and RX clock errors are
much more damaging to data integrity.
So, to view the eye pattern for any par-
ticular modem, we need to look at the
received signal waveform where it enters
the decision circuit (after receive filter-
ing) and to trigger the oscilloscope sweep
with the recovered RX clock. In a
G3RUH modem, there are easily acces-
sible test points for these signals: TP4 and
TP8, respectively. In the popular 1200-
baud TCM-3105 modem, these signals
are not accessible outside the chip, so it
isn’t practical to view the eye pattern.
One common use for an eye pattern is
to adjust transmit deviation. While look-
ing at the eye pattern at the receive side,
adjust the audio output level from the
transmitting modem for the best eye pat-
tern. This method is actually preferable
to just setting the deviation to some fixed
value, such as 3 kHz. If the receiver and
transmitter are separated by any appre-
ciable distance, youneed someone at each
site. While the adjustment can be coordi-
nated by voice, here is an ideal use for an
ATV link—you can watch the os-
cilloscope screen from miles away, and
you can even do it alone. In the G3RUH
modem, a perfect test signal can be gen-
erated by simply keying the PTT line; the
modem is always sending “scrambled”
data, even with no input data, and this is

Photo B. A prototype of the Test Transmitter, mounted in a shielded metal housing. See the
text for construction details.
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sufficiently random to generate a good
eye pattern.

G3RUH Data Rates

One nifty feature of the G3RUH mo-
dem is that it can be used for many dif-
ferent baud rates. The only modifications
required for a different modem speed are
changing the values of a few components
used in the receive filter, the transmit
(anti-alias) filter, the DCD detector and
the RX Clock recovery circuit (10 capac-
itors and a resistor). I covered this topic
last month, including the new component
values, so look there for details. Remem-
ber that some manufacturers don’t list all
of the parts you need to change. The
important point here is that it takes a only
dollar’s worth of parts to play with dif-
ferent data rates.

So, if you ever wondered if the radio
you have will work well at a certain
speed, it isn’t expensive to try it out, and
using an eye diagram, you can tell instant-
ly how good—or bad—it is.

The Test Transmitter
Project

AsImentioned last month, it’s rare that
the transmitter can’t handle higher data
rates, such as 9600 or 19200 baud, so we
have to concentrate on the receiver.

If you're a regular reader, you know
what I think of those great little UHF
TEKK radios. Their main advantage is
price—about $120 each—but they have
only 2 or 5 watts output power (depend-
ing upon model). Another alternative is
the older commercial gear made by
Motorola, GE, and the like. Since it’s old,
it’s cheap. Commercial equipment is also
rugged, well-built, and usually has 25 to
100 watts output power, which is some-
times too much power.

Sticking with Crystals

One thing I've noticed is that, unless
specifically designed for data service,
PLL-based synthesized radios tend to
perform poorly at 9600 and above. The
problem is that the PLL tracks the very
low frequency (under 10 Hz) component
of the data signal, essentially filtering it
out. For this reason., it’s best to stick with
crystal-controlled radios for 9600 and
above, unless you have the big bucks for
the latest and greatest.
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Figure 3. Schematic for the test transmitter. See text for construction and component details.

So, assuming you’ve got yourself a
rock-bound radio as a potential victim,
just how do you generate a decent signal
you can use to check and align the receiv-
er? Easy...you build one (see Photo B).

The DF9OIC Transmitter

The following circuit (see Figure 3),
developed by Henning Rech, NIEOW/
DF9IC, was published in ADACOM
magazine* and gleefully stolen by me for
this article (with permission, of course).
It’s basically a simple marker generator,
producing harmonic spurs out inte the 23-
centimeter band, which (unlike a typical
marker generator) can be modulated with
a data signal.

Using this circuit, you can generate a
low-level RF test signal, modulated how-
ever you like at bandwidths from DC to
over 10 kHz. Using a trimmer capacitor,
you can then “pull” the crystal so it gen-
erates a signal on the exact frequency you
desire. It’s small, simple, easy to build,

and deserves to be on any test bench.
Lastly, it makes a fine marker generator!

Inside the Circuit

Here’s how it works: The modulating
signal causes the voltage-variable capac-
itor (D1, see “Parts List”) to “pull” the
frequency of the crystal with a modulat-
ing voltage, generating a true FM signal.
A trimmer capacitor allows you to pull
the crystal a little more, so one of the har-
monics lies on your receive frequency.
The relatively few components between
the input signal and the crystal allow
faithful reproduction of the modulation
signal, even at wider bandwidths.

The signal at the crystal frequency
enters IC2, a divider, and is divided down

*Rech, Henning DFIIC, “Einfacher FSK-
Testsender” (Simple FSK Test Transmitter),
ADACOM Magazin (ADACOM e.V., Faehr-
strasse 28, D-53773 Hennef, Germany), Issue
#4, pp 26-29, 1992. Published in German.
Used by permission.
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Test Transmitter

Parts List
R1 1 k
R2 180 k
R3 220 k
R4 10 k
RS I M
R6 22k
R7 100
R8 100
R9 68
Cl 1 uF Tantalum
@2 0.1 uF
C3 0.01 uF
C4 150 pF
(65 27 pF
Co 15 pF

Cc7 Trimmer, 10 mm, 5-65 pF
C8 0.001 uF

c9 22 pF

C10 10pF

Gl1  22pE

CI12 10 pF Tantalum
IC1  78LO5

IC2  74HC4060

IC3  74F00

X1 4.33 MHz (approx., see text)
D1 NTE 614, BB909, or similar

Misc.: Printed Circuit board (self-
made—see template); connectors for
modulation and DC power inputs, and
RF output, as desired; shielded (metal)

SOLDER BOTH THROUGH

FSK TEST XMTR

12 CO-UHF 8/97
NZIRZ
(OFSIC)

+

L ONE INCH Il
I 1

housing (optional).

Component listing for the test transmitter. All

resistors are 114 watt, 5% or better. Ca-

pacitors are either ceramic disk or mono-

lithic, whatever is available, except as noted.
See text for additional details.

in frequency by 64, to the kilohertz range.
This signal is then run through ICI1, an
F-series (Fast) NAND gate, which gives
the signal extremely fast rise and fall
times. These fast rise and fall times gen-
erate the broadband harmonics—just the
opposite of what we want from a modem.
After filtering out the fundamental and
the lesser harmonics into the low Mega-
hertz range with a stripline filter (to
reduce IF overload), the output voltage is

Figure 4. The pc board etching pattern (solder side) and component placement for the test
transmitter. Note that the pe board must be double-sided, with a ground plane (unetched
copper) on the component side. See text.

divided and fed to the receiver’s antenna
jack. Power for everything is supplied by
a 7805 5-volt regulator.

The frequency of the crystal isn’t crit-
ical. I used a 4.433-MHz crystal, since I
had one handy, but you can use anything
in that range. But don’t stretch the range
too far. Using too low a frequency for the
crystal will result in signals being too
close together, and not enough signal at
higher frequencies. And if you use too
high a frequency, your trimmer capacitor
won’t be able to pull the crystal far
enough to reach certain frequencies.

In fact, I first tried using a 6.5-MHz
crystal and a 33-pF trimmer (101 kHz
between harmonics). 1 could move the
frequency only about 30 kHz in each
direction, leaving a 40-kHz gap between
harmonics that I couldn’t reach. What
made it worse was a weak spur every
50kHz, justenough to break the squelch,
but very noisy and distorted. Until I
tried a 1-kHz modulating tone with
my mobile 440 rig, I couldn’t figure out
why the signal was so bad. It was only
then that I found that the tuning range
was insufficient.

Construction Notes

IC1, the NAND gate, really needs to be
a 74F00 type or the circuit won’t gener-

ate enough harmonics to work properly.
Also, I admit that the connection of two
gate outputs in parallel isn’t really the
best design practice, but we’re not build-
ing a moon rocket here. Note that the cir-
cuit must be built on double-sided pc
board. Without a ground plane on the
component side, nothing will work right.
Standard !/16" glass-epoxy material
should be fine.

Figure 4 contains the solder-side etch-
ing pattern and component placement
guide for the test transmitter. I didn’t pro-
vide the etching pattern for the compo-
nent side, since it’s essentially all copper,
with clearance holes around the un-
grounded component leads. There's a
simple trick you can use to make the
clearance holes: Etch only the solder side,
leaving all the copper on the component
side intact. After etching and drilling,
provide clearance for all non-grounded
component leads by drilling into the com-
ponent side with a 1/8" drill, going only
as deep as necessary to cut the top cop-
per layer. The result is a neat round area
where the copper is removed. with the
1/8" drill guided by the pre-drilled com-
ponent holes.

Note that the two inductors for the out-
put filter are made of stripline, those two
squiggly lines on the pc board. The far
ends of these stripline inductors (closest
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to the pc board’s edge) need to be ground-
ed, so be sure to solder a small wire
through the holes, connecting both sides
of the board together. When building the
project, use standard UHF construction
techniques: keep all leads as short as pos-
sible, try to solder all grounds to both
sides of the board, and don’t use sockets
for the ICs.

I've selected the components for easy
availability in North America. Certain
components, such as the voltage-vari-
able capacitor, also called a varicap or
tuning diode, can be substituted if
required (use something with a nominal
capacitance in the 35- to 40-pF range,
such as a BB909). Everything else
should be readily available throughout
the world.

Although it’s desirable to put the
whole circuit inside a case (a simple tin-
plate box will do). itisn’t absolutely nec-
essary. I mounted mine inside a small
cast-aluminum box [ had in the junkbox,
using existing holes for DC power, mod-
ulation input, and RF output. I punched
a small hole in the tin cover for access
to the trimmer capacitor for easy tuning.
One point to remember: don’t put it
inside the box until you’re sure it’s
working. I made that mistake and had to
pull it out again when I found I'd
installed the tuning diode backwards.
Live and learn.

Using the Test

Transmitter

To use the test transmitter, connect the
modulation input from the modem. In a
G3RUH modem, this can be found on one
side of JP6, the audio loopback jumper. I
didn’t have much luck with the TX Audio
output from the modem, though, in prin-
ciple, it should also work. For lower fre-
quencies, it may be necessary or desir-
able to attenuate the signal a bit, ideally
with a variable attenuator. A direct con-
nection didn’t hurt my 2-meter mobile
radio, but the signal was much more than
the S-meter could read, and IF overload
from a strong signal might cause some
measurement erTors.

Initial Adjustments

Adjust the output frequency to the de-
sired receive frequency by turning the
variable capacitor. Watch the receiver’s
output signal with an oscilloscope and
adjust for a symmetrical waveform, but
be wary of those between-harmonic spurs

I got fooled by—repeat the tuning pro-
cess a few times to be sure.

Now adjust the deviation of the signal
to a reasonable value with the modem’s
output potentiometer. For deviation, you
can either adjust it for a good-looking
eye pattern, or take a more precise
approach by measuring the crystal
frequency at pin 9 of IC2 with no mod-
ulation input. Then, supply a known
DC voltage to the modulation input and
measure the change in the crystal’s
frequency. Divide the change by the
crystal’s (unmodulated) frequency in
MHz, then multiply by the receive
frequency (also in MHz)—the result is
the deviation.

For example, 1 volt DC caused a 40-
Hz change in a 5-MHz crystal. At 440.5
MHz, the deviation from a 1-volt peak-
to-peak modulating signal would have a
deviation of

(?) x 440.5 = 3524 Hz (3.524 kHz)

Practical Uses

Using the eye pattern, you can tweak
your existing 9k6 or faster links to opti-
mum performance. You can also spot, in
an instant, whether the radios you're us-
ing are really up to the task. The G3RUH
is the easiest modem to work with, since
it was designed with eye patterns in mind,
but the technique is valid for most other
modems. If you don’t have a good FM
signal generator for aligning your data
receivers, you can build this simple one
for a few dollars. I urge you to try it.

Next Month:
Crystal Ball Time

Well, once again, I’ve run out of space
for the month. Next month, we'll take a
look at where we are, and we’ll make some
guesses at to were we should be going in
terms of Amateur Radio and Digital
Communications. Hope to hear from you
in the meantime. Until then, 73, N2IRZ
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h Focus

All About Ham TV

Introducing Digital Television—FPart 1

The future is digital for broadcast television...but what about ham
TV?¢ This month, KBOFO explains how DTV works, and, in Fart 2, how it

can work for hams.

u may have noticed that there’s a
Y(ljot of talk about digital TV (DTV),
high definition TV (HDTV), and
advanced TV. There’s probably as much
confusion over these terms as there is
about the properties of coax and VSWR
(another endless debate).

Will digital TV make its way into ham
TV? Absolutely. In fact, some hams say
it’s already time to switch. But I suggest
we look before we leap.

To understand the future of ham digi-
tal TV, we have to understand just what
ismeant by digital TV.It’s more than sim-
ply converting an analog signal into a dig-
ital stream, as is done with music to make
a CD from a tape master that was previ-
ously used to make LP records. There are
several “digital” forms, ranging from
simple data streams to complex mathe-
matical recreations and representations.
Furthermore, “digital” in the production
area refers to something completely dif-
ferent than it does in the transmission
area, and is different still within comput-
erized digital imaging you may have at
home now in the form of video games,
WEB TV, oreven “CU-SeeMe” software
and “QuickTime’’ movies.

The Question of Quality

There’s also a huge difference in “qual-
ity” between various digital systems.
People who say that ham TV should go
digital, and that “chips are available
now,” are promoting a very low resolu-
tion video signal that requires home-
based computers and a frame and line rate
similar to the first pictures from space 30
years ago (about four frames per second
or less, with a resolution of 120 lines and
200 or fewer pixels per line). Those of
you who saw the Fisher-Price toy video
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camera a couple of years ago, or who use
“CU-SeeMe” on the Internet for video
phone, have an idea of what this looks
like. Yes, itis a picture, and, yes, you can
see movement. But it’s of poor quality,
jerky, and certainly not suitable for mo-
bile, portable, R/C (radio control), or
other applications. It does, however, send
a video picture over “voice grade” tele-
phone circuits. :

The HDTYV touted as the next best thing
to 35-mm film is not likely to be seen for
decades, except in certain exclusive ven-
ues. The 16:9 aspect ratio of the HDTV
formatis more likely to be seen very soon,
provided you can afford $5,000 for a TV
set. But it won’t have the high definition
pictures shown at the CES (Consumer
Electronics Show) or the NAB (National

Association of Broadcasters) conven-
tions. Here’s why:

The broadcasters want to provide a dig-
itally transmitted signal in order to over-
come some of the inherent problems asso-
ciated with analog signals, mainly the
slow degradation of the signal-to-noise
ratio with distance, commonly known as
snow. Any digital delivery system will
provide “snow free” pictures. But there
are also two major drawbacks to digital
video transmission.

First, it takes a lot of electronics pro-
cessing to convert a traditional analog TV
signal to a digitally encoded signal and
then to reduce the bandwidth to fit it in
the same spectrum as the original analog
signal. Why? Because it takes eight to 16
times more data in digital form to send

By Henry Ruh, KB9FO
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Don’t Throw Away Your Analog TV Set

Givens

Fact: The government says all broadcasters need to switch entirely to digital
transmissions by the year 2006, at which time the current analog (NTSC) TV chan-
nels are to be handed back to the FCC for a monster-moneymaking auction.

Fact: According to an article in the May 5 issue of Broadcasting magazine,
Congress and the White House agree that auctions of the analog TV channels will
generate $5.4 billion in revenue for the government. The federal budget anticipates
raising $24.3 billion overall from spectrum auctions, including $5.4 billion from
analog TV spectrum, $15.7 billion for PCS licenses (made up from broadcasters’
news gathering channels at 2 GHz), $2.5 billion from auction of TV channels 60
through 69, and $700 million for 888 toll-free phone numbers.

Fact: A manufacturer (Al Tech) has just announced that it will sell set-top NTSC-
DTV converters for $500 each, allowing viewers to receive DTV signals on their
current televisions, and perhaps delay the need to invest several thousand dollars
in a new DTV set. (Contact: Al Tech, 47971 Fremont Blvd., Fremont, CA 94538;

e-mail: <info@aitech.com>.)

Question Marks

lation they can no longer watch TV?

months to erect a 1,000-foot tower?

Question #1: If only half of the public has put up $2,000 to $5,000 for new DTV
receivers or converters (converters for four TV sets at $500 each = $2,000; two
large-screen (over 19") DTV TV sets at $2,500 each = $5,000 — after all, how
many TV sets are in YOUR home?) will Congress tell the other half of the popu-

Question #2: Can the five tower crews in the country who know how to build the
tall TV towers needed to hold the 1,400 new TV station antennas build 1,100 tow-
ers in five years, considering it takes 14 months to erect a 2,000-foot tower and six

Question #3 (from W2VU ): If spectrum auctions continue to generate a few mil-
lion dollars for the government (as did the most recent one), instead of the billions
envisioned by budget writers, how long will the auctions continue?

the same information that was in analog
form. In a common form, known as
CCIR-601 (nomenclature for a digitized
TV signal used to pass the information
around inside a TV station or over short
distances), the data rate is 57 Megabytes/
second, which requires a bandwidth of 19
MHz. Compare that to the 4.2-MHz band-
width of analog video.

Second, in any digital system there is
a cliff effect. Because the errors intro-
duced by noise and distance are con-
cealed, there is no easy measurement to
determine when the signal will contain so
many errors that the correction system
can no longer reconstruct a picture. At
that point, unlike an analog picture that
starts to fade, the digital picture simply
disappears. It’s like turning the picture on
and off. Now you see it, now you don’t.

Digital Compression

The size and bandwidth of the data
stream are reduced through a type of pro-

cessing called compression. The most
common formats are called JPEG (for
Joint Picture Experts Group) and MPEG
(Motion Picture Experts Group). The data
stream is reduced by using complicated
math called algorithms to remove data
which is redundant from line to line and
field to field. What remains is a “skele-
ton” of the original picture. This is fur-
ther reduced by not sending every frame
and line, but by sending only key frames,
suchas 1in7or1in 11, along with infor-
mation about where certain items should
be if the motion is predictable. .

In simple terms, the system converts a
continuous data stream of consecutive
picture frames into a “comic strip”” where
the picture is presented at “slices” in time,
and the stuff between the frames is filled
in by the computer “guessing” what hap-
pened in between. It’s like sending the
image of the pitcher about to throw the
ball, and then a picture of the catcher
beginning to stand up as the batter is seen
at the end of his swing, and filling in the

details between the two pictures...the ball
traveled 66 feet, was hit by the bat and is
now somewhere in the playing field. A
few clues are sent along so that the recon-
structed information is not completely
wrong, but there are motions which can-
not be represented accurately.

Continuing with the sports examples,
say we were following the action of a
race horse. The digital “compression,”
or rate reduction, causes the “unimpor-
tant” parts to blur out, or freeze, to *‘catch
up” later when the amount of motion
decreases. This causes the horses’ legs
and feet to disappear, or the background
fence to smear, or portions of the picture
to be displaced then suddenly shift into
position. Perhaps you've seen the hand-
held game in which you move 15 letters
or puzzle pieces around 16 spaces to
form words or a picture. Each tile has a
proper place, but only when you get the
tiles in the right order do you get the cor-
rect picture.

Out of the Studio

Sending compressed video images
around a TV station or other small area
is one thing. But sending digitized video
out on the air is a whole different ball
game. There are over a dozen schemes to
achieve this level of data reduction to
convert from short in-house signal paths
to a delivery/transmission system path.
None is cheap. If you have a computer
that captures video, using a video capture
board, such as a Truevision Targa or a
Video Toaster, you can see this type
of data stream generation, from analog to
a compressed digital signal. Depending
on the compression ratio, the system
works and looks acceptable, the trade
being storage space versus resolution.
This can range from acceptable to down-
right crude.

“[Compression] causes the
horses’ legs and feet to
disappear, or the background
fence to smear, or portions of
the picture to be displaced then
suddenly shift into position.”

The FCC’s chosen transmission meth-
od for digital TV employs eight vestigial
sideband signals, stacked one above the
other, in spectrum, with a low-level pilot
carrier. The signal must be amplified with
great fidelity (linearity), as any degrada-
tion in the data signal can make it
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“..the FCC says broadcasters
must convert to digital
transmission by 2006, but it
has made no mandate for
cable, satellite, or Direct
Broadcast satellite systems to
go digital!”

unwatchable. The system uses various
error correction systems to maintain re-
ceivability of the signal until the BER (bit
error rate) “cliff” is reached and, sud-
denly, there is no picture.

The systems proposed by the broad-
casters were based on HDTV concepts
using a 50 to 100% or greater increase in
scan lines (vertical resolution), and a sig-
nificant increase in the number of pixels
per line (horizontal resolution). The com-
puter industry, on the other hand, pushed
for “compatibility” with its phone-line-
base “Web” video, and delivered a signal
which relies on sequential scan (versus
alternating, or interlaced, scanning on
broadcast TV) and completely different
color construction. Not wanting to pick
one format over another, the FCC made
almost no specification for what the con-
tent or format of the DTV signal should
be. As a result, today there are 18 scan
systems that meet the FCC DTV defini-
tion. But none is compatible with the oth-
ers, since each requires a different decod-
ing scheme.

The least expensive of the lot is the
480-line SDTV (Sequential Scan Digital
TV) system, which is equivalent to 525-
line NTSC, the current analog standard.

By using a switchable CCD device, either
3:4 aspect-ratio NTSC video or 16:9
aspect-ratio SDTV video can be generat-
ed at the camera.

Confused? So are we! Even the major
networks can’t agree on which system
they will use. ABC likes 1080 I (inter-
lace) and 720 P (progressive scan); CBS
likes 720/1280, 24 fields per second (film
speed); and NBC likes 1080 I and 480 P!
With all this, that old standby—35-mm
film—Ilooks pretty good as a produc-
tion/distribution standard!

Where’s the Improvement?

The FCC has said that broadcasters
must deliver an NTSC equivalent reso-
lution signal on DTV. Remember, this is
not better than current analog, only equal.

The cheapest and easiest method is to
simply convert the current NTSC signal
frominterlace to sequential scanning, and
to add a few pixels to compensate for the
different width of 16:9 versus 3:4 aspect
ratio! This is the signal already chosen by
one network. Hardly a giant step in pic-
ture improvement!

Meanwhile, the FCC says broadcasters
must convert to digital transmission by
2006, but it has made no mandate for
cable, satellite. or Direct Broadcast satel-
lite systems to go digital! So your current
NTSC TV set will continue to receive
those signals just fine. But in order to
receive the DTV broadcast signals, you'll
have to buy a DTV set. The manufactur-
ers have already announced that, starting
in 1998, they’ll introduce top-of-the-line
units which will receive only four of the
18 systems. These will run about $5,000
list, but smaller, less expensive, sets may
be added later.
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Meanwhile, there are the problems of
finding transmitters and antenna sites, of
zoning restrictions, of environmental
protection groups that don’t like towers
or RF, and there’s almost no equipment
to generate DTV signals! The considera-
tions involved in each TV market to build
a new DTV transmitter plant are enor-
mous, not to mention expensive!

The most optimistic projections say
that 48 million households will spend
$33 billion for DTV service, via DBS,
cable, digital video disc, or DTV broad-
cast. The pessimists say fewer than
1% of households will spend less than
$100 million by the year 2001. But both
groups seem to think that 30 to 40% of
U.S. households will have some form
of DTV by 2006, when broadcasters
are supposed to turn off their NTSC
transmitters and give back 2.000 6-MHz
TV channel allocations to be sold at
auction by the FCC to pay the govern-
ment’s expenses.

Other Systems

As for VDT (Video Dial Tone), the
phone company says it can provide a
VHS-comparable signal on your existing
twisted pair, for one—and if you're not
too far from the central office, for two—
channels of on-demand video. Compare
this to 100-plus channels for coax cable,
500-plus for satellite and millions via
fiber optic cable.

Meanwhile, in the United Kingdom, a
pay-TV service called “BSkyB” has
ordered one million set-top converters for
its digital service, and NewsCorp (Rupert
Murdoch, Fox TV, etc.) is waiting for the
launch of the Pan AM Sat 6 satellite to
add 36 Ku-band (a satellite video band)
transponders for digital TV service to
Latin America and Brazil.

A Rising Tide

The digital video wave is here, and,
over the next few years, we can have fun
watching how it develops at the various
beach fronts.

How can hams use DTV? Well, now
that we have a basic understanding of
what it’s all about and have looked at
where commercial digital TV is now, we
have the background we’ll need for the
next column (in October), when we’ll
look at digital TV for hams. 73,

Henry, KBOFO
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Q: Whatallisinvolved with weak-signal propagation? I know
what it is, but what equipment is needed to enjoy this part of
amateur radio? Obviously, a 5-watt HT with a rubber duck an-
tenna doesn’t qualify. What would one need to do DXing on 6
and 2 meters?

Austin Kyser, KB9PCW
Apleton, Wisconsin

A: At the risk of sounding self-serving, you'll find the answers
to many of your questions right here in CQ VHF. Weak-signal
communications applies generally to any non-FM voice or CW
operation on VHF/UHF. The name comes from the ability of
most stations to receive weak signals, since many of the top
“weak-signal” operators use the maximum legal power focused
into highly directional antennas. In Europe, what we call weak-
signal work is known as VHF DXing, which is probably much
more appropriate.

Weak-signal modes include various forms of tropospheric
enhancement (tropo scatter, ducting, etc.), sporadic-E, aurora
and meteor scaiter, as well as EME (moonbounce) and such
exotic types of propagation as transequatorial, field aligned
irregularities (FAI), and ionoscatter. Learning about all these
propagation modes and how to take advantage of them for VHF
DXing is part of the fun of weak-signal operation.

You'll find information about these modes and how to work
them in various issues of CQ VHEF, as well as in The VHF How-
To Book (CQ), the “Getting Started in VHF” video (CQ), The
ARRL Operating Manual (ARRL), and The VHE/UHF DX
Book (Radie Society of Great Britain, available through CQ).

Q: 1 have a problem that would be easier to solve at HF than
at VHF. I'm using a Create Logperiodic 5130-1. It works well
as long as it’s horizontal. When I moved it to vertical, things
changed. First, my SWR went higher in the middle of 6 meters.
Not too high—2.0:1—but not real great, either. It seemed fine
on 2 meters and 440.

I started trying to solve the problem by replacing the mast
with PVC with a wood center. That helped somewhat, bringing
my match at 52.525 down to 1.7:1. But the match isn’t what’s
really bothering me. The fact that I seem to have no pattern at
6 meters is the real problem.

Here’s my theory: I can’t pull my feedline (9913 coax) away
at a right angle for much distance, and I think it is coupling. I
think a balun might be the answer, but how do I make one for
6 meters through 1300 MHz? If that’s too broad a range, is 6
meters through 440 possible? Also, is there something I'm over-
looking? Is there any way to shield the feedline to keep it from
coupling with the antenna?

Jim Whitaker, N8XYN
Blanchester, Ohio

A: Well, Jim, I'm sure I' ll get at least part of this wrong and
we’ll hear from our antenna experts among the readers with
more precise and accurate information. First of all, have you
contacted the manufacturer to see what they might suggest?
Second, you don’t mention the length of your feedline, which
leads me to wonder whether it’s some critical fraction of awave-
length (or critical length over a wavelength) at 6 meters, but

Questions and Answers About Ham Radio Above 50 MHz

not at 2 meters or 70 centimeters since this seems to be exclu-
sively a 6-meter problem.

As for baluns, we checked a couple of sources and came up
with some indirect conclusions. As a starting point, the ARRL
Antenna Book says that impedance-matching theory is the same
above 50 MHz as below, and baluns tend to be inherently broad-
banded (although there’s clearly a big difference between
“broadbanded” applied to a range of 27 MHz (3 to 30 MHz)
versus “broadbanded” applied to a range of 1.2 GHz (50 to
1300 MHz). Next, we took a look at Building Baluns and Ununs,
by Jerry Sevick, W2FMI, and looked under 4:1 baluns (since
most log periodic antennas have a 200-ohm impedance). He
describes a Guanella, or “current” balun, in which transmis-
sion line is coiled around a metal core, as follows:

It uses two coiled transmission lines (on separate cores) con-
nected in parallel on the 50-ohm side and in series on the 200-
ohm side....In order to have “flat” transmission lines and obtain
the highest frequency response, the characteristic impedance of
the coiled transmission lines should be equal to the loads they
see—namely, IQRL and, in this case, 100 ohms. As Guanella
said...this balun is literally “frequency independent.”

50Q § 200Q

The above diagram shows what Sevick described. Again,
there are probably readers out there with far greater specific
knowledge of this topic, so stay tuned for further input.

Q: At a recent hamfest I bought some coax cable that | was
told was a flexible version of 9913. I have not been able to find
any specs on it. The labeling on the cable is “INTERNA-
TIONAL ELECTRONICS W&C 9096-2A.” Do you know any-
thing about the specs of this cable or were I could find them?

Bill Michael, N3TZD
Essex, Maryland

A: Sorry, Bill, but we don’t have anything on that right here.
Antenna experts out there...while you're correcting me on the
previous answer, please tell Bill where he can find the specs on
this feedline. Thanks in advance!

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, CO 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 it’s a question for “Q & A.”

Ham Radio Above 50 MHz
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rbital Elements

All About Ham Radio Satellites

Update on Russia's Ham Satellites

The RS series of satellites is among the easiest to use and most
popular of all amateur satellites. And Mir is back on the air after
some “down time.” Here's an update on the Russian birds.

Editor's Note: “Orbital Elements”
columnist Gould Smith, WA4SXM, has
been out of the country on business and
was unable to prepare his regular col-
umn this month. Watch for his column
on telemetry next month, but, in the
meantime, we bring you this update on
the various RS satellites and on
Russia’s Mir space station, courtesy of
the AMSAT News Service.

RS-16 be available for general use?

What’s happening with RS-10? Many
of Russia’s ham stations in space are in a
state of flux, so we thought it would be
helpful to bring you up to date on the sta-
tus of these popular satellites.

ls Mir back on the air yet? When will

Russia’s Fleet of
HamSats

Russia’s amateur satellites, known by
the designator RS (for Radio Sputnik),
followed by a number, have often been
called the “easysats,” because operating
them requires a minimum of specialized
equipment. Most of the RS “birds™ oper-
ate either in “Mode A,” with a 2-meter
SSB or CW uplink, and a 10-meter down-
link, or in “Mode K,” with a 15-meter
uplink and a 10-meter downlink. One—
RS-14 (also known as AO-21)—even
featured a crossband FM repeater, with
its uplink on 435 MHz and its downlink
on 145 MHz. This satellite has been off
the air for several years, but, as we’ll learn
below, it might be coming back.

In addition, Russian cosmonauts and
U.S. astronauts aboard the Mir space sta-
tion have been regularly keeping in touch

/

o

RS-10/11 and RS-12/13 both share space on a single satellite. RS-10/11 was launched 10 years
ago, inJune, 1987, and RS-12/13 has been in orbit since 1991. Both satellites are working well.

with hams on Earth via Mir’s ham station.
Plus the SAFEX experiment on the space
station has provided hams with an orbit-
ing FM repeater on 70 centimeters. For
some time after last spring’s fire and other
difficulties aboard Mir, the ham stations
were shut down. Now, here’s an update
on each “bird,” as of mid-June:

RS-10: Off the Air

in Early June

(Uplink: 145.865-145.905 MHz CW/SSB;

Downlink: 29.36-29.4 MHz CW/SSB)
RS-10’s beacon, ROBOT, and trans-

ponder were silent while designer and
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builder Andy Papkov carried out experi-
mental work with the satellite from the
RS3A command station. Leonid Labutin,
UA3CR., reported that he hoped RS-10
would be active again in time for its 10th

“RS-10’s beacon, ROBOT,
and transponder were silent
while designer and builder
Andy Papkov carried out
experimental work with the
satellite from the RS3A
command station.”

By G. Gould Smith, WA45XM

Ham Radio Above 50 MHz



RS-15 doesn’t share space in space—it has a whole satellite to itself, and is currently
operating in Mode A (see text). However, it has been having battery charging problems.

birthday on June 23. RS-10 and RS-11,
two separate transponders on the same
satellite (a COSMOS 1861 navigation
satellite), were launched on June 23,
1987. The RS-10 transponder has been
active for the vast majority of the time.
Once the satellite is back on, RS3A will
need some SWL reports. Please note the
date and time you heard RS-10 and send
the info via packet to Andy, RS3A, at
RK3KPK@RA3KP.MSK. RUS.EU.

RS-10 Birthday Party

From June 21 to 29, a group of RS
enthusiasts consisting of G4CUO,
G4ZHG, G6HMS, GOMKA, G7TMUB,
G8DYK and GOMKA planned to cele-
brate the 10 years of faultless operation
provided by the Russian RS-10 satellite.
They planned to be active with the call-
sign GBORAS on all modes on each and
every pass of RS-10 (assuming it’s back
on the air), RS-12, RS-15, and the
Japanese FUJI satellites. Each QSO was

“Rumors are circulating
that...the command problems
with OSCAR-21 (alias RS-14)
may soon be resolved [and]
that this highly popular but
long-silent satellite may
reappear shortly.”

to receive a serial number, and a very spe-
cial QSL card will be sent to each station
contacted or SWL report received.

RS-12: Rollin® Along

(Uplink: 21.21-21.25 MHz CWISSB;
Downlink: 29.41-29.45 MHz or 145.91—
145.95 MHz CW/SSB)

Signals on RS-12 in North America
during May and June (almost exclusive-
ly daylight passes) were weakened by
increased ionospheric activity, which
kept 15 meters active during the day. This
made it especially important for the “old
timers” to warn newcomers on RS-12 to
set their uplink frequency and leave it
alone to prevent sweeping across the 15-
meter band and causing QRM to terres-
trial QSOs in progress. On this bird, you
should compensate for Doppler shift by
changing your receive, or downlink, fre-
quency (normal practice is to leave your
receiver in one place and adjust your
transmit frequency).

For newcomers to amateur satellites,
RS-13 shares space on the same satellite
with RS-12 (like RS-10/11), and, gener-
ally, only one is turned on at a time.

RS-14/A0-21 May Return

Rumors are circulating that a strong
possibility exists that the command prob-
lems with OSCAR-21 (alias RS-14) may
soon be resolved. It’s not impossible that
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The ham stations aboard the Mir space station are on the air again after a few months of
silence, and astronaut Mike Foale, KBSUAC, is said to be very active. (NASA photo)

this highly popular but long-silent satel-
lite may re-appear shortly. (This was
written in June. Listen for the possible
return of RS-14/A0-21 on 145.983 MHz
with FM voice or digital signals—ed.)

RS-15 Users: Turn Your

Fower Down!

(Uplink: 145.858—145.898 MHz CWI/
SSB; Downlink: 29.354-29.394 MH:z
CWISSB)

The RS-15 satellite has been having
battery charging and switching problems
since early 1997. As of the beginning of
the year, it was self-switching all its sys-
tems off soon after entering eclipse (the
nightside of Earth); then, in April, it was
continuing to function well into shadow;
and. as of June, RS-15"s transponder and
beacon were switching off even when
under solar cell battery charge in day-
light. This effect is seen whenever high
power (QRO) uplink stations come up on
the transponder. The satellite normally
re-covers within a few seconds, only to
switch off again when the QRO opera-
tor(s) reappear.

The lesson to be learned is for users to
improve their downlink reception and not
to increase their uplink power in order to
hear (just) themselves. An ERP (effective
radiated power) of 100 watts is more than
enough to produce an adequate signal
from RS-15. provided that other users do
not run more than this. (Hint: If SSB
doesn’t work for you, try CW.CW is very
easy to hear on the downlink!)

RS5-16: Making Progress

Testing continues on this brand new

satellite, launched this past March. Andy
Mirinov, RK3KPK, reports that RS-16
*“now has a new voice on CW.” All of the
reports received by Andy of this newest
Russian satellite will be answered by him
with a QSL card.

As of mid-June, RS-16’s 435.504-
MHz beacon was active, but the 10-meter
beacon and the Mode A transponder were
not. However, transponder information
on RS-16 has finally become available.
When the satellite is ready for general use
(again, listen), the transponder will be
using the following frequencies:

Uplink = 145.915-145.948 MHz

Downlink = 29.415-29.448 MHz

10 m Beacons = 29.408, 29.451 MHz

Pwr 29 MHz Down= 1.2 W/4 W

70 cm Beacon | = 435.504 MHz

70 cm Beacon 2 = 435.548 MHz

Pwr 435 MHz Beacons = 1.6 W

Mir—Back on Simplex

(New frequency: 145985 MHz sim-
plex, FM voice, and packet)

After about two months off the air,
ANS began receiving many reports that
both the voice and packet stations aboard
Mir were operating on 145.800 MHz
simplex, along with reports that the Mir
packet station, ROMIR-1, was back on
the air as well.

Greg, KO6TH, told ANS that ROMIR-1
was using 145.800 simplex. not the usual
minus 600-kHz offset, when he managed
todigipeat through ROMIR to KI7UI and
exchanged a quick greeting. And Gene,
N7CKA, reported that he worked MIR on
packet and voice (on simplex) twice on
June 8. He made a contact at 0652 UTC

and again on the next pass at 0828 UTC,
and had a contact with astronaut Mike
Foale, KBSUAC, a recent arrival on the
space station. Reports also indicate that
Mike enjoys hamming more than his pre-
decessor, Jerry Linenger, KC5HBR, so
it’s likely he’ll be on the air more often.

At press time, CO VHFlearned that
Mir’s switch to 2-meter simplex is now
definite, but with a change in frequency.
Both packet and voice are now on
145.985 MHz simplex

Mir's Repeater

Back on, Too!

(Uplink: 435.750 MHz FM ; Downlink
437.95 MHz FM . Subaudible tone [41.3 Hz)

Francisco Costa, CT1EAT, a ham in
Portugal, reported to ANS that Mir’s
UHF Voice Repeater (SAFEX) was back
on the air as of early June. Again, all of
Mir’s ham stations had been shut off
while the space station was experiencing
problems with its oxygen and power sup-
plies. CT1EAT said he worked ON6GP
(in Belgium) on the June 7 pass over
Europe, between 1952 and 2001 UTC.

The AMSAT News Service

Anyone with Internet e-mail service
may receive amateur satellite news direct-
ly from AMSAT, the Radio Amateur
Satellite Corp. Just send a message to
<listserv@amsat.org>, saying SUB-
SCRIBE ANS inthe message textand giv-
ing your e-mail address. You may also be
interested in bulletin lists for SAREX
(Shuttle Amateur Radio EXperiment) info
(SAREX), updated Keplerian elements
fortracking satellites (KEPS), oran e-mail
“reflector” for satellite users to compare
notes (AMSAT-BB). Use the same
address to sign up for any of these; don't
send such requests to the lists themselves.

ANS receives its information from a
variety of sources. The reports contained
in this article, for example, are based on
information from the following: Pat
Gowen, G3IOR: Andy Mirinov,
RK3KPK; Dick Montgomery, N3DV:
Claudio Ariotti, IKISLD; Geoff Perry;
Chuck Duey, KI@AG; and Francisco
Costa, CTIEAT. Both ANS and CQ VHF
thank them for their contributions. M

Resources

For more information on operating the
RS satellites, see “Orbital Elements”™ in
the July, 1996, issue of CO VHF'; or con-
tact AMSAT, P.O. Box 27, Washington,
DC 20044 Phone: (301) 589-6062.
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p-Ed

One Reader’s Opinion

Reinvigorating the Culture of
Ham Radio: A Third Model

We continue this month with reader comments and propoealﬁ in
response to our May editorial outlining proposed changes for

amateur licensing.

W2VU proposed ham license upgrade

restructuring based upon the “Pilots™”
and “Broadcast” models. I believe he’s
right on target—we’re failing to promote
and maintain a ham radio culture. I agree
that if we were to restructure licensing
and upgrading along the lines of one or
both of these models, we might revive the
culture of ham radio.

I'd like to suggest a third model that
might be useful: Scouting. Rather than
turning back the clock and requiring hams
to demonstrate that they can send CW in
order to upgrade. I believe we ought to
consider requiring hams to demonstrate
increased commitment to the hobby in
much the same way that advancement
within the scouting program works.
Scouts advance by demonstrating self-
improvement through activities or the
completion of projects. In the process, the
culture of scouting is strengthened and
preserved. For hams, self-improvement
could entail involvement in education or
public service, improving on-air operat-
ing abilities, or enhancing ham radio-
related technical skills. In the process, the
culture of ham radio will, likewise, be
strengthened and preserved.

Ham Radio Merit Badges

Back in my scouting days, we used to
accumulate merit badges. the equivalent
of license upgrades, by doing projects,

'n a CQ VHF editorial (May, 1997),

*Jim Kelly, KK3K, has been a ham since
1982. Active on HF, VHF, UHF, and
microwaves, with a particular interest in
satellites, he holds both HF and satellite
DXCC (with 210 countries confirmed via
satellites). Jim lives in Philadelphia,
Pennsylvania.

Giving atalk at a hamfest or convention might
qualify you for a ham-upgrade “merit
badge,” under KK3K's proposal. This is a
presentation by Al Ward, WB5LUA, at the
1996 Central States VHF Society Conference.

i.e., by tangibly demonstrating that we
were learning and improving ourselves,
thus contributing to society by becoming
better citizens. The same sort of standard
could be applied to ham radio license
class upgrades. For example, if a ham
activated and maintained logs for a base
station of just about any sort (packet, HF,
VHF, QRP, satellite, etc.) for a year, that
could satisfy the self-improvement re-
quirement for the General class upgrade.
Alternatively, a ham could satisfy the
requirement by attaining basic DXCC
(100 countries, any band, any mode), or
even by demonstrating code proficiency
at 10 wpm.

A higher level of activity and involve-
ment might be required to satisfy the Ad-
vanced or Amateur Extra class self-im-
provement upgrade requirement. Some

o
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“...we ought to consider
requiring hams to demonstrate
increased commitment to the
hobby...by demonstrating self-
improvement through activities
or the completion of projects.”

possible examples include maintaining a
packet BBS. designing or building a piece
of gear (not a “blinky” kit, but something

| a bit more involved), publishing an arti-

cle in a ham journal, performing traffic
handling for a year, making a presenta-
tion before a ham club or other public
group, or passing a code test at 20 wpm.
Of course, hams would still have to pass
the appropriate theory tests as well.
This sort of scheme emphasizes both
self-improvement and active involve-
ment in the hobby while, at the same time,
giving hams choices for improving them-
selves. It would encourage active ham-
ming and breathe new life into the culture
of ham radio. Ham clubs, independent
VEs, or ordinary Elmers would supervise
and certify the attainment of self-im-
provement activities and projects which
would give them a bit more to do than just

“..if a ham activated and
maintained logs for a base
station of just about any sort
(packet, HF, VHF, ORP,
satellite, etc.) for a year, that
could satisfy the self-
improvement requirement for
the General class upgrade.”

By Jim Kelly, KK3K
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“This sort of scheme emphasizes both self-improvement and active
involvement in the hobby while at the same time it gives hams
choices for improving themselves. It would encourage active
hamming and breathe new life into the culture of ham radio.”

proctor tests. Just think how this might
serve to reinvigorate our hobby. The em-
phasis would be more on active ham-
ming, improving ham skills, and enjoy-
ing ham radio, and the result would be a
more viable ham radio culture.

How would this new program be im-
plemented? It could be implemented in
much the same way as the scouting pro-
gram worked during my scouting days.
As I remember, the scout organization
published a book full of projects from
which scouts could choose. Scouts did
the project of their choice, then got some-
body—parents, I believe—to sign off,
certifying that they had completed the
project. They then received credit for that
project at the next scout meeting.

Hams could institute a similar arrange-
ment. Basically, VEs could suggest and
certify self-improvement projects or pro-
posals that would be appropriate for dif-
ferent license class upgrade credit. Indi-

vidual hams would then select the pro-
ject/ activity they want to concentrate on,
complete it, then get two other hams to
certify as to what they had done. At
upgrade time, they would present the
signed certification and get credit for the
project, thus satisfying the self-improve-
ment requirement for the upgrade.

On Your Honor...

I realize that this implementation
scheme is a variation of the honor system
among radio amateurs and that some
cheating would inevitably occur. Never-
theless, I still think it makes good sense
because of the potential positive effect on
the culture of our hobby. And it wouldn’t
require government involvement; we
hams could institute and manage the pro-
gram by ourselves.

Tagree with CQ VHF: in place of a CW
send and receive requirement, we ought

to institute a requirement that contrib-
utes to the overall reinvigoration of our
ham radio culture, one that encourages
active hamming and self-improvement,
and one that brings hams together for
their own benefit, and for the benefit of
the hobby and society. The scouting
model which focuses on self-improve-
ment is appropriate. i

The opinions expressed in this column
are those of the author and do not neces-
sarily 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
vou. Well-reasoned, well-written com-
mentaries will be considered for our Op-
Ed page. If we publish your Op-Ed arti-
cle, we'll give you a complimentary
one-year subscription (or extension of
vour current subscription) to CQ VHF.
Submissions not accepted for the Op-Ed
page may also be considered for Letters
to the Editor. CQ VHEF reserves the right
to edit all submissions for lengthand style.

VISA, Discover and AMEX accepied

CQ Communications
76 N. Broadway, Hicksville, NY 11801

For Faster Service Call

1-516-681-2922
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Broadway, Hicksville, NY 11801.

Oops...

Guess it’s time to feed the gremlins in the composing room computer again.
In case you hadn’t figured it out for yourself, we accidentally swapped two
photo captions in last month’s *In the Public Interest” column. The caption
" (p- 53) belongs with the photo of the
three operators (p. 51). And the caption beginning **Amateur television...” (p.
51) belongs with the photo (p. 53) that shows a TV monitor.

And, due to government cutbacks, it’s only possible to see part of the U.S.
Capitol building clipart in last month’s “Op-Ed” on page 75. Using the addi-
tional ink necessary to show you the entire building would have upset the
budget compromise between Congress and the President, deepened the deficit,
and possibly caused a government shutdown in September. So, we felt it was
our patriotic duty to conserve ink and let you guess what the picture was sup-
posed to be. (Thank you to our Washington bureau for this explanation. For
the benefit of readers who are not conversant in Washingtonese, the trans-
lation reads: “We messed up. Sorry.”—ed.)

Henry Traue, VE7BL, of Rossland, British Columbia, also pointed out an
error in our “Ham Radio Glossary.” It appears we’ve put Johannes Kepler,
the astronomer who formulated the laws of planetary motion, in the wrong
century, and occasionally in the wrong country. Just to set the record straight,
Kepler was born in Germany in 1571. Thanks for the catch, Henry.

Unlike the folks who inhabit the building you couldn’t see, we do occa-
sionally make mistakes, and we do correct them whenever we notice them
or one of you points them out. If you see something that slipped by us, drop
us a note at <cqvhf@aol.com> or by mail to CQ VHF magazine, 76 N.

beginning, “Three nets, three bands...
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amfest Calendar

The following hamfests are scheduled for August, 1997:

August 2, U.P. Hamfest, City of Houghton’s Dee Stadium
facility, Houghton, MI. For information, contact Roland
Burgan, KB8XI, (906) 482-2403; e-mail: <rburgan@up.net>;
Packet: <KB8XI@WS8YY.#UPMLMI.US.NA>.

August 2, 14th Annual Hamfest, Weedsport Speedway/
Fairgrounds, Auburn, NY. Talk-in: 147.00-WA2QYT. For
information, contact Dick Bardin, KA2EGA, 14005 Martville
Rd., Martville, NY 13111, or call (315) 564-6570.

August 2, 9th Annual Memorial Hamfest, National Guard
Armory, High Point, NC. Talk-in: 147.765/.165. For infor-
mation, contact Judy Walker, HPARC Hamfest Publicity
Chair, P.O. Box 1163, Jamestown, NC 27282, or call
(910) 887-3281. (exams)

August 2, Annual Hamfest, Eagles Alps, Quincy, IL. For
information, call NOJF at (217) 336-4191. (exams)

August 2, Athens Hamfest and Computer Expo, Oconee
County Civic Center, S. Athens, GA. For information, call
George Kelly, (706) 543-9590; or e-mail: <wb4vnt@athens.
net>; or write Athens Radio Club, P.O. Box 6337, Athens, GA
30604. (exams)

August 2-3, ARRL National Convention, Amateur Radio/
Computer Show. Prime Osborn Convention Center,
Jacksonville, FL. Talk-in: 146.76. For information, contact
Greater Jacksonville Hamfest Associations, P.O. Box 27033,
Jacksonville, FL 32270; WWW: <http://users.southeast.net/
~jrmoore/hamfest.html>. (exams)

August 3, 6th Annual Picnic, Wildwood Park, Marshfield,
WI. Talk-in: 147.180. For information, contact Guy Boucher,
KF9XX, 107 West Third Street, Marshfield, WI 54449, or call
(715) 384-4323. Packet: <KFOXX@WIITHW.WILUSA.NA>
or contact <guyboucher@atznet.com>.

August 3, Portage Hamfair, Portage County Fairgrounds,
Randolph, OH. Talk-in: 145.39-.600 MHz, 28.390 MHz. For
information, contact Joanne Solak, KJ30 at (330) 274-8240.

August 3, Hamfest, Washington Twp Firehall, North
Washington, PA. Talk-in: 146.640- & 44.990+. For informa-
tion, contact Bob Reihms, N3NOS at (412) 727-2194 after 6:00
p-m. EST.

August 3, Annual Land of Lakes Hamfest, Steuben County
4-H Fairgrounds, Crooked Lake, Angola, IN. Talk-in: 147,180,
For information, contact Sharon Brown, WD9DSP at (219)475-
5897 or e-mail: <wnbrown@dmci.net>. (exams)

August 3, 47th Annual Winchester Hamfest and Com-
puter Show, Clarke County Ruritan Fairgrounds, Berryville,
VA. Talk-in: 146.22-82. For information, call (540) 955-1745,
e-mail: <http://www.w3ic.com/inet/svarc/hamfest>. (exams)

August 3, Swap 97, St. Clair County Community College,
Port Huron, MI. Talk-in: 147.3, 146.52. For information, write
P.O. Box 611230, Port Huron, MI 48061-1230. (exams)

August 3-4, Amateur Radio/Computer Show. for infor-
mation, contact Larry Filzen, WB4CGD, P.O. Box 27033,
Jacksonville, FL 32205, or call (904) 272-0726.

August 9, First Annual Circus City Swapfest, Sauk County
Fairgrounds, Baraboo, WI. For information, contact Yellow
Thunder ARC, 1120 City View Road, Baraboo, WI 53913;
WWW: <http://www.thelorax.com/~sschulze/hamfest.htm>.

August 9, Hamfest 97, Whitney Senior Center, St. Cloud,

MN. For information, contact Charlie Grafft at (320) 251-8008.
(exams)

August 9, TARA Hamfest/Computer Show *97, Vet-eran’s
Memorial Field House, Huntington, WV. Talk-in: 46.76-,
146.64-, 443.85+ (PL 88.5), 146.52S. For information, contact
Georgia Overby, KASQME at (304)552-1811.

August 9, Tacoma Electronics Fleamarket, Charles Wright
Academy, Tacoma, WA. Talk-in: 147.28+. For information,
contact Alan (206) 840-4947, Bill (206) 584-1086, or Al (206)
474-9023.

August 9, Annual Hamfest, Decatur FC Grounds, Lewis-
town, PA. Talk-in: 146.91. For information, call (717) 242-1882.

August 10, Hamfest/Computer Show, Hawthorne Race
Course, Stickney, IL. Talk-in: 145.250 MHz. For information,
contact Hamfest’ 97, Edwin Weinstein, 7511 Walnut Ave.,
Woodridge, IL 60517.

August 10, Ham Radio/Computer Hobbyist Swapfest,
Deschutes County Fairgrounds, Redmond, OR. Talk-in:
146.94(-). For information, contact Bill Sawders, K77ZM, 19821
Ponderosa St., St. Bend, OR 97702, or call (541) 389-6258.

August 10, Annual Central Kentucky ARRL Hamfest,
Western Hill School, Frankfort, KY. For information, contact
Bill De Vore, NF4X, 112 Brigadoon Pkwy, Lexington, KY
40517 or call (606) 257-3343/(606) 273-8345; <devore@
engr.uky.edu>.

August 16, Hamfest/Computer Show, Exhibit Hall,
Roanoke Civic Center, Roanoke, VA. Talk-in: 146.985(-600).
For information, contact Terry, AE4EW, (540) 890-6782; or
<aedew(@ix.netcom.com>.

August 16, 6th Annual Ham Radio, Computer, and
Electronic Equipment Swap Meet, Cowlitz County
Fairgrounds, Longview, WA. Talk-in: 147.26+, pl 114.8. For
information, contact Bob Morehouse, KB7ADO, (360)425-6076
eves, or write LCARA Swap Meet, P.O. Box 906, Longview,
WA 98632 e-mail: <KKB7TADO@aol.com>. (exams)

August 16, Fleamarket, Buford Fairgrounds, Buford,
Ontario, Canada. Talk-in: 147.150+ (VE3TCR). For informa-

(Continued on page 83)

YHF Conference

August 23-24, Eastern VHF/UHF Conference, Harley Hotel,
Enfield, CT, off exit 49 of [-91. Sponsored by the North East
Weak Signal (NEWS) Group. For more information, visit the
NEWS Group Web page: <http://www.connix.com/nwzlu/
newsvhf.html>.

Operating Notes
For August 1997:

2-3 ARRL August UHF Contest (see rules, this issue)

12 Perseids Meteor Shower Peak

16-17 ARRL 10GHz' Cumulative Contest - 1st wknd
(see rules, this issue)

20 Moon Perigee (closest to Earth)

More contest info is available on the CQ VHF web page at:
<http://members.aol.com/cqvhf/navhfcom.htm>.
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W Tourin

g Traffic Nets

Ham radio “traffic” nets are a good introduction to both
net operations and public service. Here's an overview of
what they're all about and some information on how you

can join in.

there’s a very good chance that, on some

repeater near you, there’s an “NT'S traffic net”
that meets there on a regular basis. But exactly what
is an “NTS traffic net”? Let’s work backwards to
explain it.

U nless you live really way out in the sticks,

Just What Is a
Traffic Net, Anyway?

First of all, a net refers simply to any gathering of
hams on a specific frequency at a specific time for a
specific purpose. Most non-emergency nets are
scheduled ahead of time, and many meet daily, week-
ly, or monthly.

A (raffic net, specifically, is a net whose purpose is
to pass traffic. You'll never get a speeding ticket by
passing this kind of traffic. In amateur radio, traffic
refers to messages. A message being relayed from
point A to point B is called traffic. And a net that
meets to relay this traffic is, appropriately enough,
called a traffic net. (The hams who regularly pass
traffic are known as traffic-handlers.)

An NTS traffic net is a traffic net that’s part of the
American Radio Relay League (ARRL) National
Traffic System. NTS is a nationwide chain of nets,
operating at the local, state, regional, and *“area” lev-

B els, designed to smooth the flow of ham radio mes-

sages being passed along from any one part of the

U.S. to any other.

| Think Globally, Act Locally

Using NTS’s network of nets, messages can be
directed to virtually any point in the U.S. or Canada.
Most messages are originated and/or reach their final
destination on VHF “local” nets. These are also the
nets on which most newcomers to traffic-handlin
start out. :

When you first tune into a traffic net, you're like-
ly to be rather confused by some of the jargon being
bandied about and by the set order of doing things.
So here’s a basic guide to the structure and operation
of an NTS local net. While there may be some vari-
ations from net to net, they all pretty much follow
the same basic procedure:

* At the scheduled net time, the Net Control Sta-
tion, or NCS, will “call” the net, announcing that the
net is beginning, briefly explaining its purpose, and

inviting everyone using the frequency to “join,” or
check into, the net (or to stand by or change frequency
for the duration of the net). The NCS is in charge of
the net and all participants must follow his or her
instructions during the net.

* The NCS will then ask for check-ins, usually start-
ing with anyone holding “emergency” or “priority”
traffic (the two top priority classifications in the stan-
dard ARRL message format), followed by “liaison”
stations representing other nets, stations “with traffic”
(holding messages to be sent), and, finally, stations
“with or without traffic.” Be sure to go only in the cor-
rect category. If there’s a specific check-in procedure,
the NCS should announce it. If not, general practice
is to say the NCS’s call, unkey your mic to make sure
you're not “doubling” with another station, then
announce your callsign and say whether or not you
have “traffic” to send (Example: “W2VU”/unkey and
listen/*This is N2BFG, no traffic” or “This is N2BFG,
with traffic”/unkey and listen).

» After taking a certain number of check-ins, the
NCS will acknowledge those stations that have
checked in and ask for any additional information he
or she may need (such as where your messages are
going or, if your callsign isn’t familiar, your name
and location). The NCS will then continue taking
check-ins until everyone waiting has been checked
in. (Exception: if there’s emergency or priority traf-
fic, it will be handled immediately).

* Once the check-ins are complete, the NCS will
begin routing traffic. If there’s a message for your
town, you may be asked to take it. (All that’s
involved here is writing down the message as it’s
read to you, then phoning the person to whom it’s
addressed and reading it over the phone.) If other
frequencies are available, you may be asked to QSY
(change frequency) and meet the other station to pass
your traffic. Otherwise, all the messages will be han-
dled right on the net frequency. This is slower, but
it’ll give you a better opportunity to get familiar with
formats and procedures.

« If you're on the receiving end of a message, you
should always ask for a repeat (“fill”) of any words
that you're not sure of (don’t ever guess!) and count
the words to make sure that they agree with the
*check,” or word count, that’s given to you as part
of the opening information. When youre certain that
you've copied the message correctly, say “Roger
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Traffic-Handling on MARS

If you decide that you enjoy traffic-handling and want to
be a part of a worldwide message-forwarding network, you
might consider joining MARS, which stands for the Military
Affiliate Radio System. Operating just outside of the ham
bands, MARS members relay messages for members of the
U.S. Armed Forces all over the world. You can be the link
to home for a serviceman or woman at some remote outpost.
There are three divisions of MARS: Army, Air Force, and
Navy-Marine Corps.

Army MARS has a World Wide Web site at <http://mem-
bers.aol.com/ aat6fv/>. Check with local hams for more info
on Navy-Marine Corps and Air Force MARS.

number xxx (with xxx being the message number), (yourcall)
back to net.”

* Don’t leave the net until it ends or you are “excused” by the
NCS. Even if there’s no traffic listed for you at the beginning of
the net, someone may check in later with something you can take.
If you're not there when NCS calls, you’ll be wasting everyone’s
time. Besides, it’s just common courtesy. If you need to leave
before the net ends, just drop in your call at a break in the action
(such as when a message is finished and both parties go “back
tonet”). The NCS will recognize you (although maybe not imme-
diately) and you may then ask to check out.

» When all the traffic has been passed, the NCS will ask for
last-minute check-ins, then “close” the net, repeating much of
the same information from the opening. Once the net is closed,
normal QSOs may resume.

Questions? Just Ask

In the very likely event that there’s something you still don’t
understand after listening a few times, or even after checking
in and making yourself available to receive messages, don’t
hesitate to ask the NCS, or a regular participant, to explain it to
you. And if you don’t understand the explanation, ask for a
translation into English! But don’t ask during the net, unless
the NCS has opened up the net to questions and comments (this
sometimes happens when there’s very little traffic to pass). As
a rule, though, you should wait until the net is closed and then
call the NCS or another station to ask your question. You’ll find
most long-time traffic-handlers are more than welcoming of
interested newcomers. |

Resources

For more information on the National Traffic System, we
recommend the following ARRL publications:

The ARRL Operating Manual;, the Public Service
Communications Manual; and the ARES Field Resources
Manual.

All are available from the ARRL, 225 Main St., Newington,
CT 06111; Phone: (860) 594-0200; Fax: (860) 594-0259;
Internet: <http://www.arrl.org>

Hamfest Calendar (from page 81)

tion, contact Richard LaRose, VE3RLX, 153 Dusdon St.,
Brantford, ONT. N3R 6N3; or e-mail: <rlarose@bfree.on.ca>.

August 16, Tailgate Hamfest & Open House, The New
Kosciusko Co. Amateur Radio Center, Kosciusko County, IN.
Talk-in: 146.985-. For information, call Loren Melton,
WBOOST, (219) 858-9374 eves. (exams)

August 16-17, Huntsville Hamfest *97, Von Braun Civic
Center, Huntsville AL. For information, contact Art Davis,
WBS5KKA, Dealer and Exhibits Chairman at (205) 883-0477,
Fax: (205) 880-2265; or write P.O. Box 12534, Huntsville, AL
35815; <www.hamfest.org>

August 17, 40th Annual Warren Hamfest, Trumbull
Branch Campus of Kent State University, Warren, OH. Talk-
in: 146.37/97 &448.00/443.00. For information, contact Al
VanSlyke, N8IKX, Warren ARA Hamfest, P.O. Box 809,
Warren, OH 44482, or call (330) 889-3378. (exams)

August 17, Tailgate Electronics, Computer and Amateur
Radio Fleamarket, Albany and Main St., Cambridge, MA.
Talk-in: 146.52 & 449.725/444.725 - PL2A-W1XM/R. For
information, call (617) 253-3776.

August 17, 7th Annual Hamfest, Paulding County
Fairgrounds, Paulding, OH. Talk-in: 146.46/46 S, 146.865/285
R. For information, contact Hamfest chairperson, Jerry,
KBSMAF, PCARG, 10392 SR 500, Paulding, OH 45879, call
(419)399-4507; or e-mail: <jlrhod@Bright.net>.

August 17, Delmarva Hamfest, Deleware Technical and
Community College, Georgetown, DE. Talk-in: 147.075 or
224 84. For information, contact Delmarva Hamfest, RT 6, Box
64A, Georgetown, DE 19947,

August 17, Annual Hamfest, Elks Grove, Santa Barbara,
CA. For information, call (805) 589-5900.

August 23, SCARS Hamfest, Somerset County 4H Center,
Bridgewater, NJ. Talk-in: 448.175 (-5) PL 141.3, 147.135 (+6)
PL 151.4. For information, contact Pat, N2CQ, (908) 873-3394
or write SCARS, P.O. Box 742, Manville, NJ 08835.

August 23, 5th Annual Hamfest, Mohawk Drive-in Theater,
Gardner, MA. Talk-in: 145.370. For information, contact John,
WFI1L, (508) 249-5905 from 4 p.m. to 9 p.m.

August 23-24, 14th Annual Campfest, Colorado Lions
Camp-grounds, Woodland Park, CO. Talk-in: 146.82. For
information, contact MARC, P.O. Box 1012, Woodland Park,
CO 80866-1012, or call Don, AAONW, (719) 687-3692.

August 24, Hamfest, Computerfest, Yonkers Municipal
Parking Garage, Yonkers, NY. Talk-in: R/146.865, R/440.150,
Simplex 146.520. For information, contact YARC., P.O. Box
378 Centuck Sta., Yonkers, NY 10710-0378 or call Jim (914)
969-5182 or Dan (914) 667-0587.

August 24, VHF/UHF Conference Swap’n Sell
Fleamarket, Harley Hotel parking lot, Enfield, CT. For infor-
mation, contact Mark Casey, (413) 566-2445 (8 a.m.—9 p.m.
EST/EDT), or write to 303 Main St., Hampden, MA 01036; e-
mail: <N1LZC@ juno.com>. (exams)

August 24, Annual Fleamarket, Adams Agricultural
Fairgrounds, Adams, MA. Talk-in: 146.910. For information,
contact Joel Miller, NIWCF, (413) 442-2609; e-mail:
<nlwcf@cbee.bewan.net>.

August 31, 4th Annual Hamfest, Radiofest, and Computer
Expo, Dubuque County Fairgrounds, Dubuque, IA. Talk-in:
147.84/24. For information, contact Jerry Ehlers, (319) 583-
1016, or write to: GRARC, P.O. Box 546, Dubuque, A 52004;
e-mail: <SHEBER@MWCI.NET>. (exams) @
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It's easy to advertise in CQ VHF.
Let me know what I can do to help.
Arnie Sposato, N2IQO. Tel: 516-681-
2922, Fax: 516-681-2926, e-mail:arnie
cq@aol.com.

If you have a product or service to offer, join
us and get your classified message out to all
the hams who ply their craft on VHF with CQ
VHF's Ham Shop.

Contact: CQ VHF Ham Shop

Attn: Bernadette Schimmel. 76 N. Broadway,
Hicksville, NY 11801. Call today

(516) 681-2922 or Fax: (516) 681-2926. .
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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.

J-POLE PVC ANTENNA'S 2 METER, 440 AND
6 METER PRETUNED $39.95-59.95. JIM
WASDUX, 1-800-837-2038.

ELECTRON TUBES: All types Bought and Sold.
Daily Electronics, 10914 NE 38th St, B-6
Vancouver, WA 98682, (800) 346-6667; Fax:
(360) 896-5476; <daily@woridaccessnet.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>. R.C.S.l.
M-F 9-4 PST 1-800-560-7234.

Join the LAMBDA AMATEUR RADIO CLUB
(Larc) since 1975, the only open and visible
public service-oriented ham club for gay and
lesbian hams. Monthly newsletter, HF skeds,
internet listserv and IRC, hamfest meetings,
chapters, DXpeditions. Write LARC, PO Box
24810, Phila., PA 19130-2405 or e-mail:

<L ARC@net-quest.com>.

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,
W2vU, cfo CQ VHF, 76 N. Broadway,
Hicksville, NY 11801.

WANTED: Older model bugs, unusual bugs,
and miniature hand keys. State price, condi-
tion. Dave Ingram, K4TWJ, 4941 Scenic View
Drive, Birmingham, AL 35210

Learn Code bj: Hypnosis——-l'lttp:ﬁw'ww.qth.
com/cweasy/ or 1-800-425-2552.

PACKET RADIO AND MORE! Join TAPR, con-
nect with the largest amateur radio digital
group in the U.S. Creator of the TNC-2 stan-
dard, now working on Spread Spectrum tech-
nology. Benefits: newsletter, software, dis-
count on kits and publications. $20/year
US/Can/Mex; $25 elsewhere. Visa/MC. When
joining, mention CQ and receive TAPR's
Packet Radio: What? Why? How? ($12 value)
FREE! |Internet: <tapr@tapr.org> Web:
<http://www.tapr.org> Phone: (817) 383-0000
Address: 8987-309 E Tangue Verde Rd., #337,
Tucson, AZ 85749-9399.

Weather satellite and MIR/Shuttle 2M anten-
nas. Woodhouse Communication, PO Box 73,
Plainwell, M| 49080. Voice (616) 226-8873;
FAX (616) 226-9073; <www.view2earth.com=>
web page.

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 DR.,
VINELAND, NJ 08360, (609) 794-8000.
ALUMINUM chassis & cabinets, assembled
and kits, UHF-VHF antenna parts. K3IWK,
5120 HARMONY GROVE RD., DOVER, PA
17315, PHONE/FAX: 1-(717) 292-4901
EVENING.

Looking Ahead in

mw_l Ham Radlo
Above 50 MHz

Here are some of the articles that we're
working on forupcoming issues of CQ VHF'

* “An Outboard Noise Blanker for 6
Meters,” by Bob Witmer, W3RW

* “Is Anyone out There?—Hams and
Project Argus,” by Denis Jakac,
VA3ZXN

* “DLOART/AM: A Mini-Satellite over
Germany,” by Oliver Welp,
DLI9QIJ/N3NSF

= “Rockets into the Ionosphere,” by Ken
Neubeck, WB2AMU

Plus...

* “Build a VHF/UHF SWR Meter,” by
Dennis Wilkison, KE6UZQ

= “CQ VHF Review: Maha 100-Watt 2-
Meter Amplifier,” by Gordon West,
WB6NOA

* Two antennas, plus an antenna tuner, all
for 6 meters...in next month’s “Project
Corner,” by Dave Ingram, K4TWIJ

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/ cqvhif/> 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 Writers’ Guidelines, 76 N. Broad-way,
Hicksville, NY 11801.
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“The quick-release remote

front panel Ign.fes you so
many installation options ."”

“And with dual receive you
can talk on one band, and S e
listen on another!” b

&

Now a dual-bander that ,remotesﬂ =
and 1s easy-to-use, without |
sacrificing the features you want!

“Plus, the high-tech
Enhanced Smart Search™
is great for finding repeaters
--and you can watch it all
on the dual display.”

FT-8100R

Compact Dual Band Mobile

“Looks like Yaesu did it iRt

again!”

+ Frequency Coverage
110~550 MHz
750~1300 MHz*
144~148 MHz

I 430~450 MHz

| - Detachable Front Panel

With its quick-release, remote front panel
system, the FT-8100R combines high-per-
formance dual-band features in a simple-to-
operate rugged mobile built to the endur-
ance standards of commercial radios. The
result is installation flexibility and industry-
first, “must-have” advantages!

talk on one band while listening on another.
Watch Yaesu’s exclusive Enhanced Smart
Search™ automatically seek out and load
active frequencies--great for finding new
repeaters while traveling.

Get wide receive coverage--from 110 to
550 MHz and 750 to 1300 MHz* for public
safety, marine, aircraft, and weather chan-
nels. Enjoy up to 50 Watts of VHF power
output (35 Watts on UHF) with High/
Medium/Low choice on each band, and
“plug and play” 1200 or 9600 bps packet.
Utilize 208 memory channels--the greatest
available on any remote mobile--to store
repeater offset, CTCSS tone, packet baud
rate, and power level.

Use dual receive (V+V, U+U or V+U). or

| (remotable w/optional YSK-8100) §
' L

Yaesu’s popular Omni-Glow™ display
provides a wide field of view, and includes
a DC voltage meter. Quickly program, or
clone frequency memories with optional
Windowsm PC programmable ADMS-2D.

“User-friendly™ describes the streamlined
front panel layout. Eight clearly-marked
keys, and separate Volume/Squelch controls
for each band. make operation easy. And
the backlit DTMF microphone includes
3 user-programmable keys...but no awk-
ward keypad cover!

Don't sacrifice high-performance fea-
tures in your dual-band mobile installation
Get the easy-to-use FT-8100R at your Yaesu
dealer now!

70cm 35/20/5 Watt
+ 208 Memory Channels
| + Enhanced Smart Search™
| + CTCSS Encode
= Built-in Duplexer
| + S-Meter Squelch
| * Dual Receive (V+V,U+U,V+U)
| - Crossband Repeat
(bidirectional or one-way)
* PC Programmable w/optional
ADMS-2D
* Digital Battery Voltage Display
« Auto Power Off (APO)
» Omni-Glow™ Display
+ 1200/9600 bps Packet
Compatible
| + Alternating-Band Memory
Selection (ABMS)
+ DTMF Autodialer (6 Memories)
| * Time Out Timer (TOT)
|« Accessories: Consult your
local Yaesu dealer.

I{Hz Cordless Phone

...leading the way.

For the latest Yaesu news, hottest products: visit
us on the internet! http://www.yaesu.com

Py
=

©1997 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90703, (562) 404-2700"
Specifications subject to change without notice. Specifications guaranteed only within the : ;
2-m and 70-cm amateur bands. Some accessories and/or options are standard in certain L f
areas. Check with your local Yaesu dealer for specific details.




New, Cool and Blue!

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 ﬁ“'Woon mv“ W
evident in the fun-to-operate TM-V7A dual-band mobile transceiver. with the purchase of 2 new TM-V7A
Limited offer {see your dealer for details)

@ 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.

with convenient operator functions
mciudma power on/off, volume and squelch
controls and direct frequency entry.

147-channel visual scar

Bu]h—ln- Y 55, DTSS and (spectrum display)

" ¢ for
‘ stonmr l' ve Operatmg prof iles

I serves as an
on-board instruction manual

Capable of receiving

construction
inside and

outside TN . CAL : .
L $ ol Stores 25

mnector for
U0 bps packet

De hable control ¢ el Cool-blue res hle LCD with
{2 'f’.ax 4% in.) wuh 4 multifunction keys posnwea"negatl\c dlsp]ay 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
such as frequency, offset, DTSS code, display setting, and beep function
in 5 special channels. Visual scan allows you to graphically see
band activity near the current operating frequency. Other
features include a user-friendly menu and guidance
system, 1200/9600 bps packet, AM aircraft band
receive, CTCSS, DTSS, paging, backlit DTMF
microphone, detachable control panel

(with cable option), and voice Kenwood News & Products
= synthesizer (VS-3 option). http://www.icenwood.net
1SO 9001 The TM-V7A is truly in Kenwood Bulletins
JQA-1205 a class by itself. ftp:/fftp.kenwood.net

v KENWOOD COMMUNICATIONS CORPORATION
E AMATEUR RADIO PRODUCTS GROUP
K NW 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.
97ARD-16842 6070 Kestrel Road, Mississauga, Ontario, Canada L5T 158
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