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OJ-SllT 2m HT,
OJ-S41T 440 HT
Best Seller!
The DJ-S41 is the hottest
selling UHF HT.

"Pager Size", 340 mw
output, 21 memories,
uses AA, NiCd or
external power,
MARS/CAP capability.
Easy to operate and
program, great tx and rx
audio, fits in pocket or
purse, ideal for every
ham in the family!

OJ-C1 T2m HT,
OJ-C4T 440 HT
Breakthrough
technology!
"Credit card" size, 300 mw
output, 21 memories,
powerful lithium-ion battery soft case,
desk charger, earphone all included!
Optional speaker/rnic packages add to
its versatility.

Simple II Clean III Dependable

AMATEUR RADIO'S VALUE LEADERsM

U.S.A. Alinco Branch: 438 Amapola Ave. • Suite130 • Torrance, CA 90501
Phone: (310) 618-8616 • Fax: (310) 618-8758 • Internet: http: //www.alinco.com

Specificationssubject tochangewithout noticeorobligation.Pertormancespecifications oniy apply toAmateur Bands. Permits required forMARS/CAPuse.
Productsintended for useoniybyproperly licensedAmateur Radio operators. APRS' is a registeredtrademark ofBobBruninga, WB4APR.
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Looking lor Variely
in Handhelds?

OJ-G5T 2m/440 HT
Loaded with features!
Up to 5 watts output, Channel
Scope™,100 memories/band,
CTCSS encode and decode,
rf attenuator, 13.8 VDC input

port, V/U, V/V, U/U,
U/V, programmable
2nd PH, AM air band
receive, full duplex
and cross band repeat
and MARS/CAP
capabilities.

OJ-191T 2m HT
Full-featured, rugged,
up to 5 watts output,
lighted display &
large keypad,
13.8 VDC direct
input, 41 memories,
huge display,
MARS/CAP capability.
DJ-190 (no keypad)
also available.
Perfect for basic
communications or
APRS®tracker units.

Alinco leads the industry in offering different
types and styles of handheld transceivers.
Check out all the styles, features and accessories
plus the low Alinco price!
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144/440 MHz Amp ~
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Watts Out 30 40 45 45+ 45+ 45+ 45+
(2Melers)

3S WaHSfor2MeterHls
B-34-G

$899 5
Suggested Retail

/ /'

~."UOIM.Jr.--un.u -= __..... ",,:p

- ---- -"'-
MIRAGE - _ _

,:..~:::" <l -::C:::~~~~

B-310-G

$199
Suggested Retail

MIRAGE
RUGGED!

%

;:irJ. iii ...·11"

MIRAGE...16. Walls on 2 Meiers!
Turn your mobile, base or handheld into 160 Watt powerhouses and talk further,
longer, clearer . . . All modes: FM, SSB, CW Superb GaAsFET preamp.
Overdrive, high SWR, Over-temperature protection Remote controllable . . .

B-5016-G The MIRAGE B-5016-G gives you 160 switching with remote external keying.$299 watts ofbrute power for 50 watts input on RC-lB, $45, Remote Contr~l. On/Off, pre-
Suggested Retail all modes -- FM, SSB or CW! amp On/Off, selects SSBIFM. With 18-ft ca~le :

Ideal for 20 to 60 watt 2 Meter mobile or base. Draws 17-22 amps at 13.8 VDC . 12x3x5 h m,

Power Curve chart shows typical output power. More 160 Watt, 2 Meter Amplifiers . . .
Hear :-veak signals -- low noise G~AsFET B-25l6-G, $299. For IOta 35 watt mobile or

preamp gives you exc.ellent 0.6 dB noise figure. base stations. 160 watts out for 25 watts in.
Select 15 or 20 dB gam.

B-50l6-G has legendary ruggedness. We know B-1016-G, $379. MIRAGE's ~(,. ~
ofone that has been in constant use since 1979! most popular dual purpose ~.~\) ,-CO

Heavy-duty heatsink spans entire length of HT or mobilelbase a.mplifier. G1:e~\ t~~\)6\
cabinet -- prevents overheating. Power transistors 160 watts out/lOW rn. , ,-C
protected by MIRAGE's Thenn-O-Guard™. For 0.2-15 watt transceivers.

Fully protected from high SWR and excessive B-2l5-G, $379. MIRAGE's most popular
input power. Has warning LED. handheld amp. 150 watts out/2 watts in; 160 watts

Has smooth adjustable Transmit/Receive out/3 1h W in. For 0.25 to 5 watt handheld s.

100 WaHs for 2 Meter HIs

Power Curve -- typical B-3l0-G output power Watts Out 16 26 32 35+ 35+ 35+ 35+
Watts In 8 <-.:;:(4.:;.40:..:.M::.:H;'::Z}4---:,'''l--::-+--:::-f--:-f--;:-if--:::--I-:;-IWatts Out 25 50 75 95 100 100+ 100+ r Watts In l ' 2 3 4 5 6 7

Watts In 1 2 4 6 8 • 35 Watts Output on 2 Meters .45 Watts on 2 Meters/35Won 440 MHz
.100 Watts out with all handhelds up to 8 watts • All modes: FM, SSB, CW • Auto Band Selection • Auto T/R switch
• All modes: FM, SSB, CW ·18 dB GaAsFETpreamP :4t~ • Full Duplex Operation • 5xl3f4x5 inches
• Greatfor lCOM 1C-706 • Reverse polarity protection .IIQ~Q •FREE mobile bracket • "On Air" LEDs
.15 dB low noise GaAsFET preamp • Includes mobile bracket '04"6~ • Single Connecto r for dual
• Reverse polarity protection/SWR Protection • Auto RF sense T/R switch 1 band radios and antennas
• FREE mobile bracket • Auto T/R switch • Custom heatsink, rUIlS cool • Reverse polarity protection
• FREE handheld BNC to B-3IO-G cable • Works with handhelds up to 8 watts • Works with all FM handhelds to 7 watts

• One year MIRAGE warranty • One year MIRAGE warranty
• Ultra-compact 43/4XP/4X73

/ 4 inches, 2
112

pounds 3 FM 1 $69 95 Add this Mirage dual band amp and boost
• One year MIRAGE warranty 5 watts, on y . . . . your handheld to a powerful mobile or base __
Boost your 2 Meter handheld to 100 Watts! B-34, $69.95. 35 watts out 45 watts on 2 Meters or 35 watts on 440 MHz!

J ltra-compact all mode B-31O-G amp is perfect for for 2 watts in. Like B-34-G, Mirage's exclusive Fulllsuplexsmp»- lets you
IIIhandhelds up to 8 watts and multimode SSB/CW FM only, less preamp , mobile talk on one band and listen on the other band at
FM 2 M t . G tfi 1COM1C 706' bracket. 31/sxP/4X41/4 inches.e er figs . rea or - . the same time -- just like a telephone conversation.
6 Meter Amplifier (50-54 MHz) (RequirescompatibleHT),

FCCTypeAccepted The A-1015-G, $389, is the Repeater Amps 11
/ 4 Meter Amps (223-225 MHz)

11 models -- continu ous " Choose from 10 models
world's most popular all mode duty all modeFM/SSB/CW __ 20 to 220 watts out for 2
FM/SSB/CW 6 Meter ampli-
fier. 150 watts out for 10 in. repeater amps for 6, 2, I 1/4 to 50 watts in, $129 to $655. '
For I to 15 watt transceivers . Meters, 70cm, 450 MHz ATV. Commercial Amps ($199 to $395)

70cm Amplifiers (420-450 MHz) FCCType Accepted Commercial amps for 150-
:J" 174, 450-470 MHz and VHF

D-30l0-N, $365, -- 100 W marine bands, 70 -130 watts out.
out/30 in. For 5 to 45 watt
mobile/base. D-I010-N, Accurate SWRIWattmeters
$395 , 100 W out/IO in. Dual Read SWR directly andForward/

purpose -- for handhelds or mobilelbase. Reverse , Peak/Average power. Re-
D-26-N, $269, 60 W out/2 in, for handhelds. mote Coupler. 1.8-30, 50-200 ,420-

Amateur TV Amps · 450, 1260-1300 MHz band models.

"'l"'l"f( I~I~- - . Industry standard ATV amps One Year Mirage Warranty
-- D·lOl O-ATV N, $414, 82 Call your dealerfor yourbest"neel
watts PEP out / 10 in. Nearest Dealer/Free Catalo : 800-647-1800
D-lOO-ATV N, $414, 82 watts

PEP out/2 in. (without sync compression). http://www.mirageamp.com

Remote Contr:W :.'::t1:::.,1o~l:~ MnkM1RAGE-6551
most MIRAGE amps. Power COMMUNICATIONS EQUIPMENT
On/Off, preamp On/Off, 300 Industrial Park Road

. switch ;or S3SB/~/~ . I
h8

foot Starkville, MS 39759, USA
ca Ie (longer available) . I /4x3 /4x2 2 me es. Prices and specifications subject to change. © 1996 Mirage Communications

MIRAGE . . . the world's most rugged VHF/UHF amplifiers
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Only Sony can turn your PC into a
watchdog of the airwaves with the Sony
Radio Frequency Scanner and CD-ROM
frequency database. .

$349.95*
Includes ICF-SCIPC
Scanner, CD-ROM
and interface cable.

SONY
"Dealer prices may vary.
©1998 Sony Electronics Inc Reproduction In
wholeor inpart without written permission
isprohibited.All rights reserved.Sony isa
trademarkof Sony.Windows isa trademark
of MicrosoftCorp.

Use the Sony Radio Frequency Scanner withPC
Interface and be forewarned about approaching
weathersystems,traffic conditions and emergency
situations. You can even get inside informationat
someof your favorite sporting events.TheSony
CD-ROM gives you easy accessto listings of 3 million
U.S. frequencies. It makes scanningfast- and easy.

Aunique bi-directional PC interface lets you use your
PCto control all theSony RadioFrequency Scanner's
standard functions,as wellas its special features,
including:
II 20programmable Scanning Ranges.
IIVirtually unlimited Memory andSkip Preference Files.
.. Data Importand Export between Scanner and Pc.
.. Asearchable CD-ROM database ofover 3 million

U.S. frequencies.

Performance you can rely on
The Sony RadioFrequency Scanner with PCInterface
is a powerfulhand-heldscanner withthe latest
scanningcircuitry for top performance. It features
the full range offunctions and features scanner
enthusiasts want:
IIllII 25MHz to 1,300MHz Frequency Scanning
.. 300-Channel Memory for personalcustomization.
.. Public ServiceScan of 9 pre-programmed bands,

including police,air, fire/emergency, weather,
marine, FM, and TV.

.. Intelligent ActiveMemory
that saves the10most
recently received
frequencies for
convenient recall.

.. AM and Narrowand
Wide FM Reception

II Back-lit Display
.. Compatible with

Windows®95

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

1-888-633-S0NY

The Sony Radio
Scanner with
PC Interface...
watchdog ofthe
airwaves.
www.sony.com/radioscanner



An Edit orial\line of Sight

Good News, Bad News, and.
DX Anytime

• •

We all know there's no such th ing as a free launch, and now it seems a
million dollars' worth of prom ises won't fly, either. At least the sun
still works t he way it's supposed to . .. .

Stuck on the ground. This photo of the AMSAT Phase 3D satellite was taken two years ago in
the P3D Integration Laboratory in Orlando, Florida. The satellite is still there and , as of this
writing , will be indefinitely, after being bumped in Jun e from an anticipat ed flight on the fall
launch ofArian e 503 . Pictured with P3D are AMSAT's Stan Wood, WA4FNY (left) and Lou

McFadin , W5DID (right). (File photo by Larry Mulvehill, WB2ZPl)

One of the great things about ham
radio satellites is that they let you
work DX reliably and predictably,

without worrying about the sunspot cycle,
band openings, or other natural phenome­
na. You might say they offer "DX
Anytime"-anytime, that is, that a satel­
lite's antennas are in view of your anten­
nas, that your antennas are pointing in the
right direction, and that you happen to be
in your shack at the time of a "pass," when
the satellite is in range of your station.

Statute of Limitations
Problem: the low-orbit satellites in ser­

vice today offer limited range and passes
of limited duration, generally along the
lines of 10 to 15 minutes, three times a
day. The Phase 3D (P3D) satellite will
solve many of these problems, of course,
with its high orbit offering lengthy pass­
es with little change in antenna pointing
required , and a "footp rint" that can cover
half the globe.

But from within the confines of the
P3D Integration Lab in Orlando, Florida ,
the satellite' s footprint is extremely lim­
ited .. .just a room or two . Yet, that's
where this gargant uan effort by the inter­
national AMSAT community seems des­
tined to stay for the foreseeab le future.

In June , despite month s of promi ses
and a $1 million launch fee (which fortu­
nately hadn 't been paid yet), P3D was
bumped from the manifest for Ariane
503, the third qualification (test) launch
of the new Ariane 5 booster rocket. You ' ll
find details elsewhere in this issue, in the
article , "P3D: Left at the Altar Again ,"
but for now, suffice it to say that P3D was
a victim of economics and politics.

Perhaps it was also a victim of unreal­
istic expectations in the increasingly
competitive, expensive, and profitable
business of launching and operating
satellites.Up until now, amateur satellites
have been able to "hitchhike" (for free in
the early days) with other payloads , or to
fly at reduced cost on experimental
launches, such as the Ariane 5 qualifica­
tion flights . Hams have made significant
contrib utions to satellite science, and giv­
ing us a break on launching our non-com­
mercial and often innovative satellites
has always been "the right thing to do."
Apparently, not any more. .

With commercial launch fees in the
neighborhood of $70 million, our "pal-

try" $1 million must have been seen by
launch authorities as merely symbolic,
and our satellite apparentl y represents lit­
tle more than ballast (but ballast that's
expected to be launched into a specific
orbit and to work when it gets there), since
that appeared to be what would likely
replace P3D on Ariane 503.

What Now?
What are AMSAT' s options now?

Apparently, they 're rather limited (there's
that word again) and the outlook doesn' t
look very bright at the moment. The num­
ber one choice, according to AMSAT-NA
President Bill Tynan;.W3XO, is to stick

4 • CO VHF • September 1998
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"Hams have made significant contributions to satellite science,
and giving us a break on launching our non-commercial and often
innovative satellites has always been 'the right thing to do.'
Apparently, not any more."

• 50-54 MHz Capability: Complete
6M Band Coverage.

• Output Power: 5W, High; 1W Low.
• Fully Programmable CTCSS

Tone Frequency.
• Full Repeater Capability.
• Sealed Rechargeable (Ni-Cd)

Battery Pack Included.
• Accessories Included:

Flex ible Antenna, Be lt Clip
and Wrist Strap.

• Key Lock : Prevents Ac cidental.
Activation of Incorrect Buttons.

• Backlit LCD Inform at ion Display.
• 6" H X 2 1/ 2 " W x 11/4"D.

ICC H ER O K EE j

Looking Ahead
Something else AMSAT needs to

explore is figuring out a more reliable
means for future launches. At last
October 's AMSAT Annual Meeting,
much of the discussion centered on what
to build after P3D. Size, scope, and func­
tion were all part of the debate, but one
other element that apparently needs to be
included is launchability. No matter what
sort of satellite you build, it won 't do any­
one any good if you can' t get itput in orbit.

This gives added impetus to continue
down the path of collaborative satellites,
part government, commercial or educa­
tional, and part amateur. Russian hams
were the first to do this, and most of the
RS-satellites are amateur transponders
piggybacked on government or military
satellites . In Eng land, the UOSAT
(University of Surrey satellites) have all
been mixed use "birds," and AMRAD­
OSCAR 27 (AO-27) is an amateur trans­
ponder piggybacked-on a commercial
satellite, EYESAT-1. There are limita­
tions to this approach, of course, such as
not having full (or any) control of the

the question. First of all, there 's a very
long line of payloads waiting for a ride.
Second, a ride on the shuttle costs really
big bucks. Third , the shuttle doesn 't fly
high enough to put P3D into the right
orbit. And , fourth , virtually all shuttle
missions over the next couple of years
will be dedic ated to building the
International Space Station (ISS).

That last item not only gets in the way
of a possible P3D launch, but also of
SAREX (Space Amateur Radio Experi ­
ment ) operations. In fact , NASA can­
celed plans to include SAREX on this
fall ' s shuttle mission on which Ohio
Senator (and former/ne w Astronaut)
John Glenn will be a crew member, say­
ing the crew will be too busy. On the good
news side, SAREX will be considered
"crew equipment" on the ISS, rather than
a payload , and therefore a ham station
should be up and running on the ISS by
sometime next year, rather than some­
time next century (see this month 's
"Beginner 's Comer" for more on
SAREX and the ISS).

Don't Count on
the Shuttle

Among the choices available, the U.S.
space shuttle is almost completel y out of

with ESA (the European Space Agency)
and Arianespace- the company set up by
ESA to sell Ariane launches, and which
tossed P3D off of Ariane 503-and begin
negotiating for a new launch opportunity.
There are good reasons for this:

1) AMSAT and ESA have had an
excellent working relationship spanning
two decades and several satellite launch­
es; and

2) The P3D satellite- considerably
larger and heavier than any other amateur
satellite yet orbited-was built specifi­
cally for launch on an Ariane and, accord­
ing to Tynan, " it can' t just be put on any
rocket that' s going up .. .it requires a
launcher with a large volume under the
shroud and a launch vehicle with sub­
stantial perform ance."

There are also significant problems:

1) Tynan says Arianespace won 't even
talk with AMSAT until after Ariane 503
is launched (currently scheduled for
October); and, even then , the starting
price for negotiations is $10 million­
about $9 million more than AMSAT's
very tight P3D budget will allow; and

2) The performance of the Ariane 5
launcher has yet to be proven "substan-.
tial." The first test launch blew up sec­
onds after liftoff, and the second launch,
which was originally supposed to carry
P3D, deposited its payloads in the wrong
orbit. Just how badly do we want to be on
an Ariane 5? Even if the price is right? In
my book, if the ESA folks offer us a sub­
stitute launch on a proven-reliable Ariane
4, let' s take it.

Plus, of course, there are other coun­
tries in the rocket-launching business,
notably the U.S. and Russia, both of
which have proven willing to orbit ama­
teur satellites in the past. AMSAT says it
is exploring those other options, as it
should, despite the need to once again
adapt the satellite spaceframe to fit a dif­
ferent launcher.

CIRCLE 62 ON READER SERVICE CARD
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Here's Some Better
Satell ite News

Even though Phase 3D can' t get off the ground yet, two other amateur satellites
were successfully placed in orbit on July 10, 1998.The AMSAT News Service reports
that TMSAT- l and Techsat-IB were both launched atop a single Russian RESURS­
OJ booster from the Russian Baikonur Cosmodrome in Kazakhstan. Early indica­
tions were that both spacecraft were functioning well. At press time, they had not
been given OSCAR numbers (31 and 32 should be next in line).

TMSAT-1 is Thailand's first microsatellite, built at the University of Surrey
in England by a team of Thai engineers working with engineers from Surrey
Satellite Technology, Ltd. It 's a 9600-baud digital satellite with uplinks on 145.925
and 145.975 MHz and downlinks on 436.925, 436.900, 436.950, and 436.975 MHz.
More information is available from the TMSAT Web site at <http://www.ee.
surrey.ac.uk/EE/CSER/UOSAT/amateur/tmsat/>.

Techsat-IB is Israel ' s first amateur satellite, built at Techn ion Institute of
Technology in Haifa. Techsat-IB has uplinks on 2 meters (145.85, .89, and .93
MHz) and 23 centimeters (1269.700, .800, and .900 MHz) and a pair of redundant
downlinks on 435.225 and 435.325 MHz. For details and updates, see the Techsat
Web site at <http://www.technion.ac.ilf-asronen/techsat/>.

"Like clockwork, the 6-meter
band turned into a DX band in
June ...and on Sunday morning
ofField Day weekend, six was
hotter than a Kansas City
sidewalk in the summertime ."

spacecraft, and limited transponder avail­
ability. But at least we don 't have to
worry about getting the bird launched or
how to pay for it.

Enough Bad News...
One of the great things about natural

propagation is that is lets you work DX
reliably and predictably, without worry­
ing about politics, economics, or other
manmade phenomena. You might say it,
too, offers "DX Anytime"-anytime,
that is, that you' re in the right part of the
II-year sunspot cycle, or in the shack
when ionized clouds in the E-layer of the
ionosphere produce sporadic-E propaga­
tion on 6 meters (it' s predictable: there
will be E-skip on a certain number of days
each June and July.. .you just can' t be
sure exactly whic h days and at what
times), or the right weather conditions
allow "trope" propagation on the higher
bands. Best of all, it' s free!

Reliable? Like clockwork, the 6-meter
band turned into a DX band in June (even
your humble editor, who has a knack for
missing any band opening of note, man­
aged to work seven grids, five states, and
two Canadian provinces in one hour on
June 29 on 6-meter FM), and on Sunday
morning of Field Day weekend, six was
hotter than a Kansas City sidewalk in the
summertime. Our 6-meter guru , Ken
Neubeck, WB2AMU, tells you all about
it in his (expanded "Magic Band Chron­
icles" column,) "Six-Meter Openings
Heat Up Field Day."

And Finally... DX Anytime!
I' ve been stealing KM5PO's line

throughout this editorial.. .he's the one
who actually has an article in this issue \
with "DX Anytime" in the title ! It ' s all
about making use of some of the 12 bil­
lion tiny meteors that enter our atmos­
phere each day to make reliabl e, pre­
dictable, DX contacts on 2 meters, using
high-speed CW (HSCW) meteor scatter.
You don 't need to wait for a meteor
shower to use HSCW. The mode works
whenever you want it to . . .in fact, you
might say it offers "DX Anytime"-any­
time, that is, that you' re willing to set up
schedules in advance, and spend an aver­
age of 15 minutes to complete a contact
consisting of callsigns, signal reports,
"rogers" and 73s. No, it' s not as easy as

Column Notes

You may notice that "How It Works"
and "Weak Signal News" aren' t here
this month. Both Dave Ingram and Tim
Marek were ill over the summer and
couldn' t finish their column in time.
Don't worry, though. Both have assured
me that they 're doing much better and
expect to be able to resume- their
columns next month.

Also resumin g next month , after a
long absence is our amateur television
(ATV) column , "In Focus," with Ed
Manuel, N5EM, taking over that slot.
We still don 't have a regular "Project
Comer" columnist, so keep on sending
us your favorite projects to consider.

flipping a switch and talking as far as you
want, whenever you want (although it is
a fascinating alternative to "traditional"
meteor scatter, and I heartily recommend
the article).

But let' s not get too carried away with
this whole idea of "DX Anytime." One
of the great things about ham radio is its
uncertainty, its aura of mystery and
magic- you can never be sure, when you
flip on that switch, how far your signal
will reach or who will be at the other end
to talk with you. This uncertainty is cen­
tral to ham radio's appeal. If it gets too
reliable and too predictable, it 'll become
just like the telephone and the Internet,
and I, for one, don 't think that' s really
what we want. So let 's keep building our
satellites and improving our knowledge
of the natural phenomena that make radio
work, but let's not lose the challenge of
working DX, or we 'll lose the essence of
amateur radio. •

Help Wanted
If you 're involved with a project or

activity that you think would be of inter­
est to your fellow CQ VHF readers,
we' d like to hear from you. Article sub­
missions are welcome, as are "Op-Ed"
opinion pieces if you have a point of
view you' d like to share about a VHF­
related topic. You can contact us by
mail at 25 Newbridge Rd., Hicksville,
NY 1180J (send an SASE for writers'
guidelines), bye-mail to <CQVHF@
aol.com>, or via our Web page, <http://
members.aol.com/cqvhf/>. We look
forward to hearing from you.
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FULL-FEATURED!
Hadiobhaek's 45-watt 2-111eter FM
mobile Amateur Radio trarisceiver .

.Now·Only$24999

NEW LOW PRICE! was $299.99 in our 1998 Catalog

RadioShack's HTX-242 brings you to p-notch performance and an array
of handy features. Autom atic Memory Sto re fi nds act ive f requencies
and sto res them in memory- including correct repeater offsets-great
for new Hams and t ravel. The tracki ng-type receiver front end quashes
inter mod interference and true FM transmit provides excellent voice
qual ity. You get 40 -channel memory, bui lt - in subaudible tone encoder
and decoder, 10 DTMF memories and group calling . HTX-242 includes
a deta iled manua l written by u.s. Hams to get you up and talking fast.
It's backed by a 1-year limited wa rranty and a service plan is available.

At your fing ertips: Selectable 45/10-watt tra nsmit powe r. Multifun ction scanning. Memory
scan skip. Priority channe l. Dual VFOs. Extended receive 136- 174MHz. Transmit range extendabl e
to 142.5-149.5MHz for CAP/MARS ope rat ion . Programmable f requen cy step. 1%x59/,6x6'/,6':

® RadioShack.
You've got questions. We've got answers:"

~

Price applies at participating RadioShack stores and dealers. Items not available at the advertised priceat a participating store canbe 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 dealersand franchisees may not beparticipating in thisad or stock or specia l-order itemsadvertised.
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ARRL Proposes Revamped Amateur Licensing;
Calls for Four License Classes; Lower Code Speeds
The ARRL- trying to pre-empt the FCC' s own plan s to restructure amate ur

licensing-has proposed replacing the current six license classes with four and
reducing the code speed requirements for HF licenses from 5, 13, and 20 words per
minute (wpm) to 5 and 12 wpm . Voting 9-to-6 at its July meeting, the ARRL Board
of Directors proposed Class A, B, C, and D licenses, as follows:

1) Replace the current Technician class license with a "Class D" license. It would
carry the same operating privileges and have the same exam requirements as the
current Tech.

2) Combine the current Novice, Tech Plus, and General class licenses in a new
"Class C" license, with a 5-wpm code requirement and a written exam on HF oper­
ating and techni cal questions. Class C licensees would have the same privileges as
the current General class, but the League proposal also calls for "refarming" the
current Novice CW frequencies-50 kHz each on 75 and 15 meters, and 25 kHz
on 40 meters- into additional Class C phone frequencies.

3) Current Advanced class licensees would become "Class B" hams, enjoying
current Advanced class privileges plus the additiona l phone bands proposed for the
Class C license. The written exam would be virtually unchanged, and the code speed
requirement would be reduced slightly, from 13 wpm to 12.

4) Finally, the current Amateur Extra license would become a "Class A" ama­
teur license, with a tougher written exam but no additional code test; making 12
wpm the top code exam speed.

There was no breakdown of the 9-to-6 vote in the ARRL bulletin announ cing the
Board action , so it' s not known at this time which directors voted for the plan and
which voted against. At press time, the plan had not been forma lly propo sed to the
FCC, so no Rule Making number had been assigned or comment period opened.
The League ' s action followed a promise by FCC staffers at the annual meeting of
Volunteer Examiner Coordinators that the FCC would propose its own restructur­
ing plan-possibly going to only three license classes- before the end of this year.

HF News

Two Ham Satellites
Launched,AnotherReady

Thailand and Israel both launched their
first ham radio satellites July lOon a sin­
gle Russian booster rocket, reports the
AMSAT News Serv ice (ANS), making
TMSAT (the Thai satellite) and Techsat
(the Israeli satellite) the newest additions
to the international fleet of OSCARs,
Orbi ting Satellites Carr ying Amateur
Radio. (For more on these two "birds,"
see "Better News on Satellites" in this
month's "Line of Sight.")

In addition, the ARRL reports that
the University of AlabamaIHuntsville' s
SEDSAT-l satellite is ready for launch
and scheduled to be a secondary payload
on a Jet Propu lsion Laboratory launch
sometime in October. Plus, the Swedish
AMSAT organization is reported to be in
the preliminary stages of planning its first
satellite. Initial plans call for a "parrot"

repeater which would store up to 10 sec­
onds of received audio, then play it back
(all on the same frequency); and a high­
resolution CCD camera linked to a
fax/SSTV (slow-scan TV) downlink.
Updates will be available on the
Wor ldwide Web at <http://www.users.
wineasy .se/svengrahn>.

Phase 3D Can't Get Off
the Ground

While Thail and and Israel were suc­
cessful in getting micro sats launched this
summer, the international AMSA T Phase
3D satellite (P3D) suffered another set­
back , as space offic ials in ·Europe re­
moved it from consideration as a passen­
ger on the Ariane 503 qua lification
launch scheduled for October. It's the
second time in a year that P3D has been
bumped from an Ariane 5 launch. (For

detail s, see this month ' s "Line of Sight"
and "P3D: Left at the Altar Again ," on
page 18.)

Ham Radio Bumped from
Manned Missions, Too

In two additional setbacks for ham radio
in space, NASA officials dropped plans to
include SAREX (Space Amateur Radio
Experiment) and nine other "secondary"
projects from this fall's scheduled shuttle
trip on which Ohio Senator and astronaut
John Glenn is due to fly; and Russian space

. officials announced that the Mir space sta­
I tion would be shut down six months ear­
lier than originally planned.

Glenn was the first American to orbit
Earth, but has not been back to space since
his historic flight in 1962. According to
the ARRL,NASA expressed regret at hav­
ing to eliminate the SAREX payload, but
said the crew .simply would be too busy to
have time for talking on ham radio.

The decision to shut down Mir next
June instead of next December was pure­
ly financial, according to a Reuters report
quoted by the SpaceNe ws newsletter.
Meanwhile, ham radio activity aboard the
Russian space station is winding down,
especia lly for American hams. Both cur­
rent crew members speak only Russian
and will not understand any messages in
Engli sh sent to the R0 MIR packet mail­
box. On the good news side, hams may
once again use R0MIR-I as a store-and­
forward packet mailbox.

FCC Wants 5.9 GHz for
Highway Technology

The FCC has proposed allocating the
top 75 MHz of the 5-centimeter amateur
band (5.850 to 5.925 GHz) for so-called
intelligent transportation systems, or ITS.
According to the ARRL, these systems
could include devices to detect traffic
congestion, warn motorists of tie-up s and
dispatch emergency personnel as needed .
The amateur service is currently a sec­
ondary user on the band, which is present­
1y alloca ted primarily to government
radar and commercial satellite uplinks.
Our shared allocation extends from 5.650
to 5.925 GHz.

In FCC comments, the ARRL pro ­
posed maintaining ham radio ' s current
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statu s on the band , while urging the
Commission to look for more appropriate
frequencies above 40 GHz. But 3M
Corporation- an ITS proponent-ques­
tioned the compatibility of strong amateur
signals in the same area as a highway safe­
ty system station.

Timewave Files Chapter 11
The company that bought out AEA's

digital product line a year ago is now in
financial trouble itself. Timewave Tech­
nology , Inc.-best known for its line of
digital signal processing filter s before
taking on the AEA digital line-filed for
reorganization in June under Chapter II
of the federal bankruptcy laws. Accord­
ing to the "ARRL Letter," Timewave
President Randy Gawtry, K0CBH, says
the company will continue normal oper­
ations during its reorganization, and still
plans to bring out its DSP-2232zx multi­
mode TNC later this year.

There is no connection between
Timewave Technologies and Tempo
Research, which bought out the rest of
AEA's product line when that company
went out of business last year , including
the right s to the AEA nam e, so

Timewave 's difficultie s have no impact
at all on AEAfTempo or its product s.

Looking Forward to
Hurricanes?

The predictable threats of hurricane
season may almost come as a relief to
beleaguered hams in Florida, many of
whom spent chunks of spring and sum­
mer responding to wildfires, tornadoes,
and other unusual (for Florida) emergen­
cies. According to the ARRL , hams were
called out time and time again as wild­
fires rages in northern Florida in June and
July. They were called on to help in evac­
uation shelters (at one point , an entire
county was evacuated), check on peo­
ple 's whereabouts, and report on damage
to homes and other property. We 'll try to
bring you details in next month's "In the
Public Interest" column .

Two New ATV
Distance Records

Hams in Europe have set two new dis­
tance records for amateur television
(ATV) on 10 and 24 GHz. John Jaminet,
W3HMS, of Amateur Television of North
America (ATNA), forwards a report from

HB9AFO of a new world-record ATV dis­
tance of 510 miles (821 kilometers) on 10
GHz between TM2SHF in Corsica and
EA5/HB9AFO/P in Spain. The two
groups of hams also set a European record
on 24 GHz with a l5 4-mile (248 km) QSO
between Corsica and Mont Caume,
France. Stay tuned for details in our about­
to-be-revived "In Focus" ATV column,
which resumes next month.

Trans-Indian Ocean
Propagation Tests -

Are the conditions that cause the annu­
al Hawaii-California duct duplicated in
the Indi an Ocean? The South African
Radio League (SARL) reports that the
ZS2VHF beacon is on the air from Port
Elizabeth on the country's southern coast,
running 160 watts (effective radiated
power) from a five-element Yagi on
144.410 MHz, pointing northeast toward
Reunion Island , some 2,100 miles away.
According to SARL , a VHF group on
Reunion has set up a 2-meter beacon on
144.240 MHz, with a beam pointed
toward South' Africa. The main goal of
the project is to study summertime tropo
conditions across the Indian Ocean. •

6M2,5WlC

OTHER BANDS AVAILABLE!

501Hz
and Above

Model # Gain, dBd
6MSQLOOP 4.0 dBv
6M5 9.4 dBd
6M? 10.5 dBd
6M?JHV 10.9 dBd
6M2WLC 11.9 dBd
6M2.5WLC 12.6 dBd
6M11JKV 14.0dBd

M2HElPSSET
ANOTHER RECORDI

NEW 'E' SKIP DISTANCE RECORD
BROKEN JULY 20, 1998

7560 N. DEL MAR AVE., FRESNO, CA 93711 ··:;1:iiii:} !:::::::1;{i1:::::::l"----=--!J
Call: (209) 432-8873 Fax: (209) 432-3059 Email: m2sales@ao l.com Website: m2inc.com

HERE COMES THE NEW SUN SPOT CYCLE
AND AllTHE EXCITEMENT THAT COMES WITH IT!
BE READY, CONTACT M2 TODAY!

Dave Batcho, N5JHV, with his
4x6M7JHV array just set a
New 'E' Skip Distance Record
working JA4KFA 10,370 km
Distance inJapan. He backed
this up with threemoreJA
QSO'sin the same opening.
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CQ
NY 11801; or e-mail to
@aol .com>; <cqcomm@aelphi.com>
or <72127.745@compuserve.com> .
Please specify that it is a letter for CQ
VHF magazine:

The Threat to 440

Dear CQ VHF:
I am a member of the K7PP Repeater

Group in Washington State. We provide
communications on the 147.200 MHz +
443.400 MHz from 80-plus miles into
Canada in the north to Portland, Oregon ,
in the south, and throughout Washington
State into northern Idaho and parts of
Montana. We have satellite links with
Hawaii and provide autopatch for the
Seattle area and with over 100 police/
fire/rescue/U.S. Coast Guard dispatchers
in western Washington.

Our repeater system would go away
with the passing of RM-9267 (the peti­
tion by the Land Mobile Communica­
tions Council to reallocate 420 to430 and
440 to 450 MHz to the Private Mobile
Rad io Servic e). At present, we have a
Web page devoted to getting the word
out. Take a look at <http://www .halcyon.
com/wb7vlv/newsdesk.html>. If you can
help get the word out, please feel free to
contact us (George Miller, WB7VLV)
with any questions and add a link to our
site. 73,

Paul D. Staudt , KC7FTE
Bremerton, Washington

Paul-Your club and everyone around
the country who worked hard to spread
the word ofthis threat to the 70-centime­
ter band are to be congratulatedfor your
efforts . This is one example ofharnessing
the power of the Internet to protect ham
radio. As you know; the comment period
on RM-9267 is now'closed and the mat­
ter rests in the hands ofthe FCC-will it
issue a Notice ofProposed Rule Making

(NPRM) pro viding everything that
LMCC askedfor? Will it issue an NPRM
with something less? Will it issue an
NPRM at all? At this point, all we can do
is wait. When and if an NPRM is issued,
by the way, there will be a longer com­
ment period than that provided for
responding to petitions for rule making .

We're a Hit in Germany

DearCQ VHF:
I am a German reader of CQ VHF. My

call is DLl AKP (U.S.: AB7VT). Your
magazine is really good and I enjoy it

\ every time I read it. There is no magazine
like this available in Germany . 73,

Andy Nagel, DLlAKP/AB7VT
Blankenhain, Germany

Andy-We're glad you're enjoying CQ
VHF. And we're glad to report that we're
working with our newsstand distributor
to improve our distribution outside ofthe
U.S. Of course,.subscriptions are avail­
able to just about anywhere .

Battling Band Bigotry

DearCQ VHF:
Thanks very much for your incis ive

editorial, "Battling Band Bigotry" (June,
'98). Many editorial writers have attempt­
ed to highlight the internal situation that
besieges the radio hobby today, but you
have hit it on the head. Exactly right.

And, of course, as one aspect of human
endeavor, amateur and other radio inter­
ests simply mirror the condition of human­
ity today. Our gift of wisdom has caused
us to head off down the road to nowhere
in many areas, ham radio included.

Thanks for your logical thinking, good
writing, and a very enjoyable and enlight­
ening magazine. 73,

Harry M. Johnson, NV7K
Eureka, California

DearCQ VHF:
You tell 'em Rich, we are not going to

tolerate intolerance! Uh, wait a minute...
Phil De Porter, WB4KMH

Kingston, Tennessee

Faster, faster!

DearCQ VHF :
I must say that I was completely dis­

tressed at all the coverage given (in
"Digital Data Link") to TheNet XU and
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ROSE. You have just given the packet
community another reason to stay at 1200
baud for another year while hams go fish­
ing at flea markets for EPROM burners,
and figure out which pin to bend and sol­
der. In this day and age, we need to push
flexible packages like the KA9Q variants
(of TCP/IP) that support dynamic or sta­
tic routing, virtually any speed, and the
wide variety of hardware needed to run
at the higher speeds (i.e. 56 kbps and up).

Even APRS now supports TCP/IP, and
that was supposedly the "last bastion" of
1200 baud. Please show us active 56k
links and LANs, and let 1200 baud die!
Thanks and 73,

Steve Jackson, N3VZL
Fairless Hills, Pennsylvania

"Digital Dat a Link" Editor Don
Rotolo , N2IRZ, replies:

Steve-Thanks for your comments . I
couldn' t agree with you more! It is my
(long-term) goal to get North America out
of the 1200/9600 rnindset , and into bet­
ter-than-ISDN data rates. It is unfortunate
for me that the majority of readers don 't
even know how to build a 1200-baud net­
work, much less 56k. So, I figured that
we would first have a look at what's out
there (ROSE and TheNET) , then get into
something better (FlexNet). The neat
thing about FlexNet is that it implements
Layer 3 (and below) much better than
TCP/IP does. On the other hand , it hard­
ly implements Layer 4 at all, and nothing
higher-this is the realm of TCP/IP.

Take a look at the opening paragraphs
of my column in this month 's issue. It
deals with modul ation techniques (but
not modems) , but it starts with a brief
wrap-up ofthe Networking series...and it
was written a week before you sent your
message! So we 're definitely thinking
along the same lines.

I guess the point is, while 56k can be
about 45 times better than lk2 (1200
baud), lk2 is infinitely better than noth­
ing. Let 's get a network built , then we can
go faster.

Slower, slower!

DearCQ VHF:
May I please recommend that in some

appropriate place in CQ VHF magazine
you request that ham operators please
slow down when presenting call letters ,
as well as the phonetics when used.

Ido not believe that iti s simply because
I am a new ham that I am having this dif­
ficult y in under standing the callsign.
With QRM or QRN present , it becomes

Ham Radio Above 50 MHz

impossible. I am certain that I am not
alone with this difficulty, experienced
or inexperienced.

The recomm endation can be high­
lighted in some manner that it would be
difficult to overlook.

Glenn E. Love , N3WPW
Carlisle, Pennsylvania

Glenn-i-Excelleru suggestion. I'd rec­
ommend that we put it somewhere on the
"Letters" page!

Licensing Proposals

Editor's Note: The FCC is rumored to
be on the verge of prop osing a restruc­
turing of amateur licensing as part of a
broad review ofits rules and regulati ons.
These are some reader suggestions:

Dear CQ VHF:
I agree with most of what you say (in

your June editorial, "Battling Band
Bigotry"), but you miss one important
dividing factor in our ranks. I alluded to
this in my past letter you published some
months ago. It was in the part you edited
out for publi cation. The probl em with
reducing strife in our ranks is that the
entire ham licensing structure is based
upon elitism.

If you want to minimize the factional
infighting, it is imperative to address the
cause, not the effect. In this instance, I'd
recommend that the grades of licenses be
reduced in number. I' ll get radical in this.
I would have only 2 classes. They would
correspond to the two types of technician
licenses presently in existence.

The No-Code Tech would give you
VHF/UHF operati on. The Tech Plus
would have the same written exam, and
5-wpm code. This second license would
give the bearer complete operation al free­
dom on all bands. The first license would
be a good entr y-level item ; the other
would be adequate to meet any sensible
requ irements, foreign or domestic. I' d
have a 5-year,non-renewable term for the
basic license. The other could be for any
number of years, and be renewable.

Most people, including those stum­
bling out of the American Collective
School System, should be able to figure
out 5 wpm of the code in 5 years . Hams
would still be able to express their indi­
vidual technical virtuosity. My licensing
system would hardly impede this at all.
People would actually have to earn the
"right" to be snobs or victims by doing,
rather than just cramming to pass an exam
that is far more technical than is really
necessary to ensure that they are effective
radio communicators.

My reformed and progressive licens­
ing structure provides a more realistic and
less elitist approach to ensuring that hams
have an adequate level of tested expertise
in radio operation. I would hope that is
why we have licensing in the first place.

Ironically, the vanity licensing system
has helped eliminate another snobb ery
factor. It is now virtually impossibl e to
tell how long a ham has been around on
the bands just by looking at a call. Now ,
we need to address the last major hurdle
in mending our faction-ridden hobby. I
think my modest proposal does just that.

Sincerely yours,
Steve Berg WA9JML

DeKalb , Illinois

Steve--I'm sure your proposal is going
to draw quite a bit ofheat . My only ques­
tion right now is why you would make the
VHF /UHF license non-renewable. I
thought we did away with this silliness
years ago. Why should someone who is
only interested in VHF/UHF operating
be fo rced to earn HF privileges in order
to remain in the hobby? Or are we back
to what I talked about a few month s
back-that the only "real ham" is one
with HFprivileges?Ham radio is the only
hobby I know ofthat has ever told people
to "upgrade or get out ."

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

Visa and MasterCard Welcome
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MFJ 6-meter
J-pole Antenna

MFJ's 6-Meter J-pole is an omnidirec­
tional full-size halfwave antenna with a
low angle of radiation that consistently
outperforms quarterwave antennas. The
MFJ-1736 can hang just about anywhere.
It 's made of 156 inches of sturdy 450­
ohm ladder line and fitted with a short
length of RG-58 coaxial line and a PL­
259 connector. It's perfect for traveling;
you can roll it up and toss it into a comer
of your briefcase with your 6-metertrans­
ceiver, and be ready for instant DXing .

MFJ's 6-Meter J-pole antenna comes
with MFJ's No Matter What" one-year
limited warranty. Suggested retail price
for the MFJ -1736 6-meter J-pole antenna
is $24 .95. To order or for your nearest
dealer, call (800) 647-1800; Fax: (601)
323-6551; E-mail : <mfj@mfjenterprises.
com>; or check out dealer and ordering
information on the Web at <http://mfj
enterprises.com>.

Circle 100 on reader service card

G35EK Tetrode Boards
The Tetrode Boards by G3SEK are a

new solution to the control and protection
of tetrode power amplifiers. They will
work with any transmitting tetrode for
amateur power levels, in any power sup­
ply grounding arrangement. Two small
pc boards include regulated power sup­
plies for the screen and .control grids ,
screen and grid current protection,
TXjRX sequencing, ALC and relay sup­
plies-almost everything except the
high-voltage supply and the tetrode!

The kit includes allthe components for
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the pc boards, a comprehensive 32-page
manual, and full support from the design­
er. Experienced builders can buy the
bare boards and manual. A special mains
transformer is also available that con­
nects directl y to the boards and provides
everything except the anode voltage.

For details, visit <http://www.ifwtech.
demon.co.uk/g3sek>; or contact Down
East Microwave, Inc., at (908) 996-3584.
Outside the U.S., contact Ian White,
G3SEK, at his Callbook address, or
e-mail him at: <tetrode-boards@ifwtech.
demon . co.uk>.

Circle 101 on reader service card

TAPR D5P
Interface Board

Tucson Amateur Packet Radio (TAPR)
has introduced the TAPR EVM5600
interface boards and enclosure kit to help
you use Motorola's digital signal pro­
cessing (DSP) unit with amateur trans­
ceivers. TAPR is taking orders until
September 15th for the first round of
EVM56002s. The kit includes an EVM
interface board kit and enclosure for the
Motorola EVM56002; all parts, includ­
ing screws ~nd standoffs; schematics and
documentation (assembly and opera­
tions); and software. The · Motorola
EVM56002 (DSP) Interface board, how­
ever , is not included. The price is $135
for TAPR members ($150 for non-mem­
bers) plus shipping/handling.

For more information, visit <http://
www.tapr.org/tapr/html/dsp56002evm.
html>, Contact Tucson Amateur Packet
Radio, 8987-309 E. Tanque Verde Rd.,
#337 , Tucson, AZ 85749-9399; Phone:

(940) 383-0000; Fax: (940) 565-2544; E­
mail : <tapr@tapr.org>; Web: <http://
www.tapr.org/>.

Circle 102 on reader service card

New Gordon West
General License Manual

The new Gordon West General Class
Amateur Radio License Manual is now
available, covering the new question pool
that went into use on July 1, 1998. The
main addition is 55 new questions on RF
safety. The actual General class exam

\ now contains 30 multiple-choice ques­
tions , rather than 25.

"The number of possible examination
questions has now been increased from
290 in the previous question pool to 332
questions in new 1998 Element 3B pool ,"
comments West. The five additional test
questions on RF safety are a result of the
new radio frequency exposure standards
that were adopted by the FCC in 1996.

The Gordon West General Class Study
Manual retails for $11.95, and is avail­
able at most amateur radio dealers, at
RadioShack stores, and by mail order
from the distributor. There is also a new
General upgrade software package for
$34.95, including the West-written study
manual,FCC rule book, and two versions
of the computer program: one on DOS,
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and another for Microsoft Window s, on
3-1/2-inch disks.

For a complete catalog of all Gordon
West code and theory audio cassettes and
training manual s, contact the W5YI
Group at (800) 669-9594.

OSCAR Satellite Report
Has New Publisher

Harlan Technologies is now the pub­
lisher of OSCAR Satellite Report , pub­
lished for the last 19 years by Bob Myers,
WIXT. Shari Harlan , KB9SH, is the new
editor. She says she will keep the format
and style the same , making few if any
changes. One of the main features which
will remain unchanged is the "Satellite
DX" column written by Craig Mellinger,
N2MNA. Harlan Technologies is also
the publisher of Amateur Television
Quarterly, and sells amateur radio soft­
ware, such as Blaster SSTV, using the
Soundlsl aster" computer card.

Subscription rates are $35 for the U.S.,
$38 for Canada, and $46 (U.S. fund s)
elsewhere per year (24 issues).

For more information, contact OSCAR
Satellite Report, 5931 Alma Drive,
Rockford ,IL 61108-2409; Phone: (800)

557-9469 orders only, (815) 398-2683
voice; Fax: (815) 398-2688 ; E-mail :
<OSReport@aol.com>; Web: <http://
www.cris.com/-Gharlan>.

Four New Books
from Prompt

Prompt Publications, an imprint of
Howard W. Sams, has introdu ced four
new titles of interest to technically mind­
ed hams.

The Complete RF Technician 's Hand­
book (Second Edition), by Cotter W.
Sayre (KJ6EB), "is the handbo ok for the
RF or wirele ss communications begin­
ner, experienced technici an or ham radio
operator," according to the publisher.
"Although meant for people with a prior
foundation in electronics, this book fur­
nishes the reader with valuable informa­
tion on the fundamental and advanced
concepts important to the study and
application of RF wireless communica­
tion s. (ISBN # 0-7906-1147-3; List
price: $29.95)

Advanced Electronic Projects (Second
Edition), by Stephen Kamichik , offers a
variety of proje cts for the experien ced
builder, including active filters, bipolar

power supplies, and an infrared remote
control. Special emphasis has been given
to using readily available parts, and many
projects include pc board patterns. (ISBN
# 0-7906-11 61-9; List price: $21.95).

Build Your Own Test Equipment, by
Carl J. Bergqui st, provides plans for a
dozen projects, ranging from an eight­
digit frequency counter to "the ultimate
prototype lab," according to the publish­
er. All 12 projects in this book should be
of interest to the active experimenter and
home-brewer. Again, emphasis is placed
on using parts that are easy to find and
reasonably priced . (ISBN # O.7906­
1130-9; List price: $24.95).

Finally , the IC Cross Reference Book
(Third Edit ion) will be an invaluable

, resource for anyone who enjoys design­
ing circuits or modifying equipment. It
provides repl acement and substitution
info for more than 35,000 integrated cir­
cuits (I Cs) and modules. (ISBN # 0-7906­
1141-4; List price: $24.95).

For more information, see your
favorite bookstore or contact Prompt
Publications, 2647 Waterfront Parkway
East Drive, ' Indianapolis, IN 46214 ;
Phone: (800) 428-7267 or (317) 298­
5400 ; Fax: (317) 298-5604.

This is no MIRAGE!

This Is Real !
TELETEC DXP Linear Amplifiers

Clearly the best all-mode amplifiers around. DXR Model shown with mete r option installed .

"Well constructed" "Designed to be installed and forgotten" QST October 1996

Model #

DXP-L180
DXP-V175
DXP-V220
DXP-U150

Freq. Pwr Rating Sugg. Model # Freq. Pwr Rating
(In/Out) Retail R=Rack (In/Out)

* Q.=Desktop *
6 meter 15W/180W $379.00 DXR·L180_ 6 meter 15W/180W
2 meter 50W/175W $329.00 DXR-V175_ 2 meter 50W/175W
220 MHz 20W/150W $369.00 DXR-V220_ 220 MHz 20W/150W
70 cm 30W/150W $429.00 DXR-U150_ 70 cm 30W/150W

Sugg.
Retail

$639.00
$629.00
$659.00
$789.00

* Output Power level is determined by the input power level. Units will operate with input power level as low as 1 watt.

TELETEC's DXP Series Linear Amplifiers clearly outperform the competition. The die cast aluminum heat sink provides an attractive low protile, but powerful
package. Theses amplitiers operate in all modes: FM, SSB, CW, and AM. Transmit/Receive Switching is automatic - RF sensed. Over/Reverse Voltage, Over­
Temp, and VSWR protection are provided. Available Options include: ATV tuning, Repeater tuning, Preamp disable and keying wire kit. "N" connectors are also
available (std on DXP-U150).

TELETEC's DXR Series Linear Amplifiers are 100% continuous duty packages available in Rack Mount or Desktop versions. Super quiet fans are used to
keep the heatsink and internal components extremely cool. DXR series amplifiers provide the same operational features as the DXP series. "N" connectors
standard on all DXR models.

"We meet or exceed all published specifications, - We GUARANTEE IT"

Contact your dealer for your best pricing!

12 Month Warranty -- VISA/MASTERCARD Accepted11rI Prices 0'" specifications subject '0 "'0"" without 00'''.TELETEC For more information, call or write: 10101 Capital Blvd., Wake Forest, NC 27587 - USA
CORPORATION Order Line: Toll Free (888) 323-6888 Technical: (919) 556-7800 Fax: (919) 556-6180

E-mail Address: teletec@sprintmail.com Website Address: www.teletec-usa.com
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Six-Meter Openings
Heat Up Field Day

A combination of truly excellent propagation and high activity levels
made 6 meters the place to be during Field Day '9 8. Looks like lots of
people followed WB2AMU's advice in our June issue!

By Ken Neubeck, WB2AMU*
<kneubeck@suffolk.li b.ny.us>

The author operating his classic TS-670 radio on 6 meters during FD with the Peconic ARC
on New York's Long Island. Ken says the band was literally smoking (good thing the rig

wasn't !). Photos by Ray Neubeck, W2ZUN.

Editor's Note: Ken's too modest to
admit it , but apparently his article,
"Operating Field Day? Don' t Forget
VHF!" in our June issue, got results, as
VHF activity-s-especially on 6meters­
was stronger than at any time in recent
memory. This , despite a rules change
eliminating bonus points for makin g
VHF contacts.

5 ix-meter operators at this year's
ARRL Field Day (FD) on June 27
and June 28 were treated to one of

the greatest band openings ever to occur
during this annual event. Stro ng spo­
radic-E openings, coupled with a signif­
icant increase in the number of FD sta­
tions using the band, made for some
fantastic scores for several clubs in vari­
ous parts of the country.

My perspective for this activi ty was
with the Peconic Amateur Radio Club FD
group, W2AMC , from an excellent loca­
tion at the Horton 's Point lighthouse in
Southold, New York .The location, on the
north fork of eastern Long Island, was at
80 feet above sea level and overlooked
Long Island Sound (see photos in the
June, 1998 issue of CQ VHF) . This loca­
tion has also been particularly great for
line-of-sight towards New England and
eastern New York, so any skip activity is
icing on the cake. This year, the club was
joined by members of the Staten Island
Amateur Radio Association (SIARA) to
help out on the HF bands.

*Ken Neubeck, WB2AMU, is a CQ VHF
contributing editor .
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The setup that we used on 6 meters was
a classic TS 670 transceiver with 10 watts
out into a Mirage amplifier, which sent
nearly 150 watts of power into a three-ele­
ment MFJ Yagi up 20 feet. In addition, we
had a double extended Zepp antenna built
by Van Field, W20QI (see "A VHF/UHF
Antenna in a Pipe," CQ VHF, April,
1997), that would be used for monitoring
in all directions when the band was quiet.

During Saturday morning set-up, there
were some indica tions that the band
would be in pretty-good shape, and we
heard the FP5XAB beacon on 50.035
MHz from St. Pierre and Miquelon Island
(near Newfoundland) for over three

hours . When FD started , we worked -the
usual line-of-sight areas, with a smatter­
ing of E-skip to Florida. A good opening
developed toward the Midwes t at 2020 Z
and lasted over four hours. We had some
good runs on the Magi c Band and we
worked about 60 stations via sporadic -E
and another 40 via line-of-sight (with
some relief help from Jay, K20VS) . But
it was all a warm-up for Sunday.

Six Meters or 207
I listened to the band at 6:30 Sunday

morning and heard just two local stations.
When I came back from church at 8:20,
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Table. Six-Meter Field
Day Contacts
1220-1320 Z, 6/28

Table. Summary of 6-meter contacts made
between 1220 and 1320 Z June 28 at FD sta­
tion W2AMC, Peconic ARC at Southold,
Long Island,New York. The wide distribut ion
shows how broad and strong the sporadic-is
opening was on the Sunday mornin g ofFD.

it was wide open. I called CQ around the
ca lling frequency and answered many
calls as well. I think that hanging around
near the calling frequency at the begin­
ni ng of the openi ng was a good idea
because many stations- including many
home stations that weren' t involved with
a FD group-started listening there when
they turned on their radios.

From 1220 to 1320 Z, I made 65 QSOs
on 6 meters, a rate of better than one per
minute and a new individual one-hour
record for me (see the Table for a sum­
mary of states contacted during that hour).
The pace slowed down only a little bit
over the next few hours and the band
remained "wall-to-wall" signals (did
someone say it sounds like 20 meters?).
The opening hung in there until the end
of the FD-p eriod at 1800 Z (the band
would open again later that night, too) .

There were also reports of DX, with
weak openings to Europe being observed
by some New England stations through­
out FD and afterwards. I 'm sure that

Looking Back
It seemed our station setup was effi ­

cient enough for the opening and , being
very far east, we basically left the beam
facing wes t all morning on Sunday.
Call ing CQ was a good strategy for us,
parti cularly in working the double-hop
stations, as many of them came back to
my CQ. Toward the end of FD, the skip
was thinnin g out , but we still managed
to work Canadian stat ions, VA3D R,
VE4AAZ, VE4AS, and VE3 JJX be­
tween 1640 and 1740 Z. I worked so
many stations on Sunday that my hand
started to hurt from pressing the micro­
phone key so.much.

By the way, 10 meters was also hot,
but, at our station, it was getting ham­
mered with intermod by the other HF sta­
tion at the site, so 6 meters (which had no
problem s with intermod) had to pick up
the pace! Apparently, intermod was a
problem for 10- and/or 6-meter stations
at other FD sites throughout the country,
but even when limited to short operating
periods during the peaks of the openings,
many stations did well on these bands.

The band openings on six were so
widespread that K9BGL in Illinoi s- one
ofthe loudest stations we heard all week­
end-said on the air that he worked all
48 contiguous states on 6 meters dur ing
the contest! Many of the other club sta­
tions near us in Long Island reported sim­
ilar results on six, making over 100 QSOs
each on the band. Plus, I heard similar
reports from down south in Georgia from

stations in a space of 30 minute s begin­
ning at 1421 Z (K0SW, K0SU, W0TX,
W0MS, N0ERG, N0SMX). At 1553 Z,
we worked NC7J in Utah and at 1648 Z,
we worked NA7ID in Idaho , both via
double-hop sporadic-E. I even heard
Wyom ing, but there was too much fade
on that one (W2RC, 30 miles west of us,
got him, though!) .

Here 's the brief report I received from my friend, Fuz, W410 , about 6-meter band
conditions in Georgia on FD:

The W4PVW Club in EM8 1 experienced mild sporadic-E from south Texas and the New
England states on Saturday . From 1815 UTC, about 35 contac ts were made before a series
of strong thunderstorms halted operat ion at 2115.

Opera tions resumed at 1300 UTC on Sunday morning, with strong sporadic-E to W I, W2,
W8, W9, VE3, and VE2. About 85 contac ts were completed in a 2-1/2-hour period. Not a
single local contact on six--everyone was too busy working sporadic-E!

A three-element beam is all that was needed
at W2AMC to make 270 contacts on 6 meters
during FD.ln this photo taken at set-up time,
the author is holding the base of the mono­
pole used to support the antenna while club
FD Coordinator Don Fisher , N2QHV , and
club member Warren Melhado , KG2BI , pre­
pare to guy the "tower." Fully extended , the

monopo le put the Yagi 20 feet in the air .

Europe would have been possible from
our site had we been concentrating on
DX, but this would have affected our FD
QSO rate and we were much too busy
working the many stateside and Canadian
stations that we heard. (Under FD ru les ,
DX contacts co unt for QSO points, bu t
are worth no more tha n U .S./Canadian
QSOs--ed .)We observed some strong
double-hop sporadic-E into the west from
our location, and I worked six Colorado

A View from the South

65

QSOs
4
2
3
2
9
7
2
2
4
1
1
9
1
1
3
8
2
1
2
1

State
Alabam a
Arkan sas
Florida
Georgia
Illinoi s
Indiana
Iowa
Kansa s
Kentu cky
Michi gan
Minnesota
Missouri
Nebraska
New Jersey
North Carolina
Ohio
Oklahoma
South Dakota
Tennessee
West Virginia

TOTAL
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On the Cover

Jim Frye, NW70, of Las Vegas,
Nevada, sets up the VHF antennas-a
2-meter Cushcraft (top) and a home­
brew, K7CA-designed, four-element
beam for 6 meters-at the N7W Field
Day site in Las Vegas's Sunset Park.
Also visible in the photo is a Hustler
vertical HF antenna (even though it
looks like it's attached to the left rear
of Jim's truck, it's actually ground­
mounted several feet away). It's one of
four HF antennas used at N7W, a spe­
cial-event callsign.

The station, sponsored by the
Frontier Amateur Radio Society, with
additional participation by members of
the Las Vegas ARC and Nellis Air
Force Base ARC, drew over 125 peo­
ple and had some 50 different operators
on the major HF bands, plus 6 meters ,
2 meters, and 70 centimeters.

An accomplished VHF weak-signal
operator and mountaintopper, NW70
has activated each of Nevada's 17grids
at least once and operates on 50, 144,
222,432, and 1296 MHz, plus 10 GHz.

The VHF bands, especially 6 and 2
meters, are increasingly important in
the ARRL' s Field Day event, which has
traditionally had an HF focus. And
while the folks at N7W had only two
short, marginal band openings during
the weekend, amateurs in other parts of
the country found that the band was siz­
zling (see "Six-Meter Openings Heat
Up Field Day," by Ken Neubeck,
WB2AMU, elsewhere in this issue).
But Frye says making lots of contacts
isn't really what Field Day is about.

"We have fun, that's the main thing,"
says NW70. "And we sit down with
new people and show them how it's
done. And most of them tum into real
good radio operators." (Cover photo by
Larry Mulvehill, WB2ZPI)
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Six meters wasn 't the only VHF/UHF band on
the airat W2AMC .Here ,Peconic ARC "Tech­
nical Maven" Charlie Burnham, K2GLP , is
setting up Yagis for 2 meters and 70 centime­
ters, making sure the three major VHF-plus

bands were available for FD contacts.

my friend Fuz, W410, who operated on
six for club station W4PVW (see "The
View From the South") And Ken Reecy,
AC4TO, reports making over 400 6­
meter QSOs on FD weekend from
K4TLH in North Florida.

I'm sure that not every 6-meter station
in the U.S. and Canada got the benefit of
the great openings that were experienced
in the Northeast and in the Midwest
(that's the nature of sporadic-E), but early
indications seem to show that there was
some sporadic-E activity at least part of
the time in most places.

To summarize our FD experience at
W2AMC, we worked over 265 stations
on 6 meters (more than 200 of them via
sporadic-E and the.rest by line-of-sight).
The number of contacts made on six was
nearly a quarter of our group's overall
total, and six was our number-one band

(including HF) during the FD period.
How's that for a FD success story?

Keys to Success
The whole key to success -in addi­

tion to the excellent propagation-was
that there were many stations to work
during FD, including many home sta­
tions (class 1D), which weren't compet­
ing in the event but did give out points to
those who were. The 270 QSOs in 1998
were a far cry from the four QSOs that I
made from Connecticut during FD 1992,
and it's good to see that six is now con­
sidered an important band for a group to
have during FD.

Hopefully many clubs will realize that
six can be a "money band" in the midst
of the summertime sporadic-E season. I
believe that, in the past, many clubs did
not pay that much attention to setting up
an efficient station for 6 meters and com­
pounded its inefficiency by placing inex­
perienced operators on the band. A little
bit of experience is very helpful on six,
particularly when skip is going in and out.
I'm fortunate that the Peconic ARC is
committed to having the VHF bands run­
ning during FD and that its members
enthusiastically support my efforts on 6
meters for both FD and special events .

Summing Up
In summary, the action that I saw dur­

ing this year's FD was the best I've seen
in the past eight years of operating FD
and VHF-only contests. It almost seemed
like that there were more people on six
during FD this year than during the recent
June VHF QSO Party. I think that after
this great opening, many FD stations will
be making 6 meters-as well as the other
VHF bands-a regular part of their oper­
ations for years to come. It's very refresh­
ing to see that six has made a significant
turnaround from a utility band to a fun
and important band during FD! •

Oops ...
Ken's article in our June issue

("Operating FD? Don't Forget VHF!" p.
22) incorrectly stated that there was a
1OO-point FD bonus for making an ATV
(amateur television) contact. While
ATV contacts on VHF/UHF in the past
would have counted toward the now­
defunct VHF bonus, there never has
been an ATV bonus (although we think
it'd be a good idea for promoting ATV
activity in emergency communica­
tions). We apologize for any confusion.
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{iict ure This!

Photo A. Hank Riley, N1LTV, holds the "hamradiosonde" launched
in Massachusetts on May 30. Components,jrom left to right, are the
altimeter, microcontroller, tone generator, and 2-meter transmitter.

(Photo by Mike Riley , W1AQS, courtesy NlLTV)

Photo B. Science teacher Roger Perry , N1MJN (in center, with arm
raised) , and some of his students from Plymouth Community
Intermediate School, inflate the balloon that would carry the "ham-"
radiosonde" to an altitude of 100 ,000 fee t. (Photo by Dennis Boller,

NIWJI, courtesy NlLTV)

Ham Radio Above 50 MHz

"Phun Photos"

Up, Up, and Away!
The Sky Ques t 2 expendable "hamradiosonde" balloon was

launched on May 30 during an open house at the National
Weather Service's Boston Forecast Office, located in Taunton,
Massachuse tts . Project Coordi na tor Hank Riley, N l LTV ,
holds the ham radio payload in Photo A. After it was closed up
and attached to the balloon ' s line, Roger Perry, Nl MJN, and
some of his Plymouth Community Intermediate School students
(along with some "civilian kids" from the assembled crowd)
inflated the balloon (Photo B) and all watched as it was launch ed
(Photo C). The balloon 's signa l was heard all across New
England, in New Jersey, and in Pennsylvania before it burst at
approximately 100,000 feet.

Riley would like to hear from operators who have extended
tapes of the balloon telemetry signal that they could loan to
SkyQuest for analysis . If you can help, please e-mail Hank at
<h l riley@umassd.edu>: Watch for a full-length feature article
about SkyQuest in a future issue of CQ VHF.

(Continued on page 79)

Photo C. "We have liftoff'! A crowd of onlookers at the National
Weather Service' s open house in Taunton , Massachusetts , looks on
(as onlookers are supposed to do) as the balloon (top).parachute (cen­
ter),and "hamradiosonde" (not yet visible) begin their ascent . (Photo

by Dennis Boller, N1WJI, courtesy NI LTV)
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P3D: Left at the Altar Again
AMSAT's Phase 3D satellite is all dressed up, with someplace to
go... but no way to get there, as yet another nearly assured launch
opportunity falls apart. What's next for ham radio's beleaguered
"super- bird"?

By Rich Moseson, W2VU*
«cqvhf@aol.com>)

r

P
hase 3D, billed as ham radio ' s
biggest, mos t sophistica ted, and
easiest-to-use satellite ever, literal­

ly can' t get off the ground. There 's no
problem with the satellite itself. Rather,
a combination of political and econo mic
problems have consp ired, for a second
time, to leave the satellite without a
launch vehicle. Despite assurances since
last January from the European Space
Agency (ESA) , P3D was bumped in mid­
June from consideration as a passenger
on the October launch of Ariane 503, the
third qualification flight of the European
Ariane 5 booster rocket- in favor of a
dummy payload.

P3D was orig inally supposed to fly on
Ariane 502, but, after Ariane 50 I blew up
soon after liftoff, ESA officials imposed
new structural requirements on AMSA T,
and the work couldn' t be completed in
time to meet the schedule for the 502
launch. In retrospect, this turned out to be
a blessing, since 502 malfunctioned as
well, and , while it did deposit its payloads
in orbit, they were not the correct orbits.
Had P3D'been aboard, it would have had
to use a significant amount of its limited
fuel supply just to reach its intended orbit ,
thus limiting its future maneuverability.
After being bumped from Ariane 502,
AMSAT officials were assured by ESA
that-if no paying passeng er was found
for the next flight (503)-P3D would fly
on Ariane 503. Now, it seems, there is a

*Rich Moseson , W2VU, is Editor of CQ
VHF. Th is ar ticle wa s p repared f rom
material p ro vided by AMSAT-NA , the
ARRL , and the go -A riane W eb pa ge ,
alon g with additiona l assistan ce from
Bi ll Pastern ak, WA6ITF.
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"Despite assurances since last
Jan uary f rom the European
Space Agency (ESA ), P3D
was bumped in mid-June f rom
consideration as a passenger
on the October launch of
Ariane 503...."

"sort-of' paying passenger , meaning
P3D is left launchless again.

Hold On a Minute!
But wait, didn 't we just say it had been

replaced by a dumm y payload? Thi s is
where things get interesting , not to men­
tion a wee bit confusing.

Speaking of confusing, there ' s quite a
bit of "a lphabet soup" in the world of
space launches, star ting here at home
with the term AMSAT and the fact that it
has more than one meaning. AMSA T is
an acronym for the Radio Amateur
Satellite Corpora tion, the major group
dedicated to the promotion, construction,
launch and operation of amateur radio
sateIlites. The North American AMSAT
organization, AMSAT-NA , has affiliates
in many countries around the world. P3D
is a truly international satellite, with com­
ponents having been designed and built
all over the world, and there is a single
AMSAT team , led by AMSAT-DL
(Germany) President Dr. Karl Meinzer,
DJ4ZC, negotiating with launch authori­
ties to get the satellite in orbit. In gener­
al, references to AMSAT in this article
are generic, referring to the international
team, rather than to AMSAT-NA.

The photos accompanying this article illus­
trate the truly international nature of the
Phase 3D project, Here, two Finnish hams,
Harri Leskinen, OH2JMS (left), and Michael
Fletcher, OH2AUE (right), pose with their
contribution: the P3D lO-GHz transmitt er
and Traveling Wave Tube (TWT) amplifier.
(Except as noted, photos are by Keith Baker,

KBl SF, courtesy of AMSAT-NA)

Here 's some additional "who 's who"
info in the world of space launches, cour­
tesy of AMSAT-NA President Bill
Tynan, W3XO:

1. Arianespace is a commercial company
set up to sell Ariane launches.

2. ESA is the European Space Agency,
much like the U.S. NASA (National Aero -
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P3D Project Leader and AMSAT-DL President Dr . Karl Meinzer , DJ4ZC (lef t), discusses
details of the satellite's systems with Dick Jansson, WD4FAB (right), AMSA T-NA'sformer

Vice President of Engineering.

"Arianespace may have decided to branch out from the launch
business to owning and operating at least one communications
satellite: the fi re-damaged and now apparently repaired
Eutelsat WI ."

I
..-

nautics and Space Admini stration), but a
multinational organization.

3. WI is a com mercial satellite built in
Europe, which was damaged in a fire a few
months ago. Reports have said that it has been
refurbi shed and made ready for flight (WI
appears to be a key element in the intrigue
behind the "bump"-ed.).

4. CNES is the French equivalent of NASA.
It has been designated by ESA as the techni­
cal agency in charge of developing the Ariane
5 launch vehicle.

Signs of Trouble
The fi rs t sign of trouble , regarding the

Ariane 503 launc h , to reach the ge ne ral
ham public was a June 10 Internet post ­
ing on the go -A riane Web page, which
was reposted to the AM SAT -BB sate lli te
mailing list by Eric Rosenberg, WD3Q .
("go-Ariane" is a Web site dedicated to
the A riane roc ket s run by Fre nc h/English
jo urn alist M artin Ran som. It ha s no offi ­
cial connection to any of the agencies
involved in the Ariane program .. .but
Ran som seems to ha ve many good co n­
tacts in all of them!)

Titled "W ha t's Really St opping 503
Fro m C arr ying AMSAT P3D?" , th e
posting started w ith some background
and th en re veal ed for th e fir st time
ESA' s intent to fly a dummy payload in
place of P3D. Here are so me excerp ts :

The issue of the definiti ve payload for
Ariane 503 has been dragging out for months
and causing much frustration all round. The
European Space Agency and CNES had been
on track for a July launch and would like to
see this qualification flight finished.
Arianespace also, which had initially hoped
to include a fully commercial flight, 504 ,
before the end of the year. Two clients have
already been lined up. But then cost of this
additional qualification mission has to be met,
in part by the European member states and, it
has long been hoped, by a paying passenger.

We have reported how Arianespace
Chairman Jean-Marie Luton had decided that
he would postpone the launch-up to two
month s-in order to have this commercia l
payload. Certain industry sources have
always believed that it was an illusion to think
an operator would entrust one of his craft to
the new launcher. That there could still be
doubts after 501 and 502 is natural.

It has proved to be the case . The main con­
tender for this cut-price ride has always been
Eutelsat, one of Arianespace' s most impor­
tant clients, an organ isation that in view of
the number of craft it has to launch, could
perhaps afford to take the risk. Hotbird-5,
first suggested, didn ' t make it... .Then it tran­
spired that Eutelsat could swap its W series
satellites around from their initially planned
launchers. Hardly a month ago, all looked set

for a W I launch on Ariane 4 flight V109, and
a W2 flight on 503 . That was before the fire
at W series contractor Aerospatial e facility
in Cannes (France). Natural again, that
Eutelsat boss Jean Grenier should then have
second thoughts....

AMSAT P3D Ready But
Cast Aside?

The most frustrated onlooker has been the
AMSAT organisation. Its Phase IIID space­
craft was disembarked from flight 502 when
it could not meet revised lateral load specifi­
cations for the second qualification flight last
October. The AMSAT amateur enthusiasts
who had painstakingly built their satellite to
the highest standards managed to strengthen
it-but not in time for the 502 launch.

After that lost opportunity, the European
Space Agency and AMSAT decided in January
not to squabble over the legal issues of who
had not complied with the launch contract.

Instead ESA gave AMSAT P3D Project
Director Dr. Karl Meinzer the assurance that
if a commercial paying customer could not be
found in time for 503, then P3D remained a
backup solution. go-Ariane had confirmed
that this was ESA' s officia l policy until only
very recently. .

One can imagine the incredulous AMSAT
team when it was revealed that, given the
Eutelsat imbroglio, Arianespace was consid-

ering the eventuality of a dummy payload on
503! But why in heaven' s sake, it was said,
when AMSAT P3D is ready? Okay it' s "only"
an amateur satellite, some 600 kgs, but its pro­
ject team have told ESA and Arianespace that
they are willing to go into any GTO [geosta­
tionary transfer orbit] orbit to suit the qualifi­
cation imperatives of the 503 mission....

What is not understood is that the January
assurances from the ESA on this backup solu­
tion have not been followed up, nothing
appears to have been prepared in the eventu­
ality of a commercial "no-show." go-Ariane
understands from several informed sources
that, over recent months, AMSAT has been
opposed due to the fact that a special "load
analysis" for AMSAT P3D would be neces­
sary, with certain parties such as Aerospatiale
(them again!) saying that this would take 8
months ! This is hotly contested. In fact, we
know that environmental tests- with extra
large margins-had been envisaged by
AMSAT to get around this problem.

AMSAT, which has had a long and fruitful
association with the European launcher, can
not understand the (political?) interests 'that
are today working behind the scenes. It is still
ready to ship its satellite to Kourou [the ESA
launch site in French Guiana, South America]
and participate in the final qualification of the
new launch vehicle. But we understand that
exploratory talks have been held with other
U.S. and Russian launchers. This alternative
approach will be handled more vigourously if
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the Ariane baseline fails . It would be a shame
to see such a lost opportunity-and that for
the second time!

Holding Their Breaths
AMSAT officials continued holding

their breaths, awaiting a final decision by

the ESA Programme Board on June II.
In response to a query from CQ VHF
about the above posting, AMSAT-NA
Executive Vice President Keith Baker,
KB 1SF, basically asked for everyone to
give Dr. Meinzer as much negotiating
room as possible.

Without commenting specifically on the
go-Ar iane report, we in AMSAT-NA now
understand that very sensitive negotiations
regarding a Phase 3-D launch are continuing
between the AMSAT-DL President, Dr. Karl
Meinzer ,DJ4ZC ,and very high level officials
within the European Space Agency (ESA)
and Arianespace....

Official AMSAT Statement on New P3D Delay

The following contains the complete text of a message from
Phase 3D Project Leader Dr. Karl Meinzer, DJ4ZC (President
ofAMSAT -DL) , along with introductory remarks by AMSAT­
NA President Bill Tynan, W3XO.

TO: All AMSAT-NA Members and everyone interested in Amateur
Radio satellites worldwide

From: Bill Tynan W3XO President AMSAT-NA
Subject: Bad News on Phase 3D Launch

By now many of you have heard the bad news that Phase 3D will
not fly on Ariane 503. This is, obviously, very disappointing news .
We must, however, persevere and continue our present course to get
the satellite tested and ready for a launch. And we pledge to do so.

I think the situation is best summarized by the words sent this morn­
ing by Dr. Karl Mein zer DJ4ZC the Phase 3D Project Leader. ...
DJ4ZC's statement follows :

Gentlemen,
First I would like to thank all of you who sent me notes of sympa ­

thy and encouragement following the recent news from ESA. Since
that information was released, I have spoken with many people and
the situation has become a bit cleare r. First let me give a short run­
down of events to put things into perspective.

I. Before the launch of AR 502 , ESA terminated our launch-con­
tract based on the fact that we "were not ready in time for the launch. "
This of course was due to the specification change which was imposed
on us shortly before the launch following the AR 501 failure . We
always maintained that the termination of the contract was on some­
what shaky legal grounds because of the unacceptable short notice
we were given for the spec.-change. ESA maintained that this was a
risk we had to accept because the flight was a test-flight.

2. As a consequence of the AR 501 failure, a third test-flight (AR
503 ) had become necessary. Because there was an uncovered hole
of about $U.S. 40,000,000. in the AR 5 development budget, ESA .
tumed to Arianespace to find a paying customer for this flight and
partly delegated the responsibility for the payloads to Arianespace.
For the case that such a customer could not be found, the countri es
developing Ariane 5 would have had to pay this missing sum.

3. In January , we accepted the termination of the contract with
acceptable financial provisions and without further squabbles after
ESA agreed to:

a. Carry us as a backup on AR 503 if no paying customer could
be identifi ed.

b. ESA would use "best efforts" to place us elsewhere if a'flight
on AR 503 did not become available due to a paying customer.

4. While we always maintained that it would be unlikel y that
Arianespace would find a paying customer (and in fact we were proved
right by the events) and thus we would be flying on AR 503, ESA
always assumed that Arianespace would come up with a paying cus­
tomer. Thus ESA unfortunately did not pursue the provisions of (3.a.)
in an active way. In particular, they failed to perform the necessary
studies to include us on AR 503 if the option 3.a. would have to be
exercised rather late in the game .

5. In the ESA Programme Board meeting last week, Arianespace
surprised everybody bystating that they (the company Arianespace)
would cover the missing $U.S. 40,000,000 in return for having the
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freedom to decide the composition of the lower payload. So, in fact,
Arianespace had become the "paying customer" for this slot, and we
were off.

Initially it was not clear why Arianespace would take this step . But
after having spoken with many people , eventually the following pic­
ture emerged:

First of all, it is clearly in the interest of Arianespace to get AR 503
into orbit as quickly as possible . Assuming that ultimately they want
to launch one AR 5 per month, each month of delay will cost them in
the order of $U.S. 200,000,000 of lost revenue. This is all the more
true since recently there has been some discussion about the perfor ­
mance of the AR 5 with regard to the market demands for launchers.
So Arianespace may have some fears that they may lose the compet­
itive edge ifthe AR 5 is further delayed and their customers may wan­
der off to other launch-suppliers.

But also with AR 503 itself, Arianespace looked into optimizing
the cost/profit ratio. To this end Arianespace has been negotiating
with the insurance companies about the damaged WI. If the WI can
be refurbished in time for the AR 503 launch , they would launch it
and then sell the communication services themselves . I had earlier
indications of this, but I did not take it very seriously because I
assumed that Arianespace would stay away from this option in view
of the resulting conflict of interest with their customers-it turned out
that I misjudged this . So, in a way, we "have become the first victim
of this conflict of interest. But in the light of this gamble, it is now
doubtful that Arianespace would have considered us as backup even
if ESA would have done their homework. Clearly they want to retain
the option of switching the refurbished WI against the WI-dummy
to the last second before the launch. We simply could not compete
with this by our offer of $U.S. 1,000,000 and some moral justifica­
tion of not flying ballast.

So we wept some, and that done-let us now look forward:
I . For ESA, the launcher development has come to an end, and this

phasing out is also reflected in the size of their staff and their com­
mitments. So frankly, I do not expect very much from them in the
future in spite of the above commitment 3.b.

2. With Arianespace, we have to start to deal seriously for a launch.
In an initial contact, they stated that they would launch us for $U.S .
10,000,000. Clearly for us this is out of reach, but I hope that, once
Arianespace has a better understanding of our environment and the
constraints we work under, there will be room for negotiation.

3. I expect that we will get some significant help from our gov­
ernment [German], given that they saved quite some money, and that
this saving 'occurred essentially at our expense.

Also all players agree that we have to finish the work on the space­
craft including the tests as soon as possible to be ready once the oppor­
tunity arises for a launch . It is clear that it will not be this year-but
I think that the chances are not bad that we will find something next
year on AR 5. This is all the more true given the mismatch of pay­
loads with AR 5 performance.

But also in parallel, we should and will pursue other launch options.
':Although in the short term we have a problem, in the medium term I
am reasonably optimistic. So keep your fingers crossed....

Dr. Karl Meinzer, DJ4ZC President AMSAT-DLe.V.
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Japanese amateur Yoshi Takeyasu, JA6XKQ (left), works with AMSAT-NA's Dick Jansson,
WD4FAB (right), on installing JAMSAT' s "SCOPE" camera experiment aboard the P3D
satellite. The SCOPE camera will transmit photos of Earth and space from the satellite to

hams on the ground.
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Also, as these negonations continue, I
be lieve it is important to remember that
AMSAT-DL, and specifically, Dr. Meinzer,
has again been designated by the Phase 3-D
project tea m as AMSAT's key negotiator in
this task. We are very fortunate to have Dr.
Meinzer headin g up our team as he has a
unique knowledge and understandi ng of the
European space business.

What's more, besides his native German,
he is also fluent in French, as well as a num­
ber ofother European languages. French is the
language most often used in launch negotia­
tions with ESA and Arianespace. I firmly
believe Dr. Meinzer ' s pr ior track record at
successfully securing not one, but several low
cost launches for previous AMSA T space­
craft with ESA speaks vol umes abo ut his abil­
ities in that regard. Right no w, he again
deserves our strong support as he goes abo ut
the de licate task of finding a safe and sue­
cessfullaunch for Phase 3-D .

But as it turned out, negotiating room
_ and optimism were not enough to hold

back the forces of economics and poli ­
tics. Less than a week after we received
the above message from KBlSF, the
ARRL issued a bulletin titled "Phase 3D
Won't Fly This Year." It read, in part:

Phase 3D will not fly this year. AMSA T
says the Phase 3D Amateur Radio satellite will
not be aboard when the Ariane 503 launch
vehic le goes into space this October. In addi­
tion to the Atmospheric Reentry Demonstra­
tor, the European Space Agency will launch a
dummy Eutelsat payload instead of Phase 3D ,
according to a joint ESA/CNES/Arianespace
news re lease. Arianespace is a commercial
company that markets Ariane launches.

"Essentially we were bought out by
st ra tegic and commercial interests," said a
glum A MSAT -NA Vice President Keith
Baker, KBlSF.

AMSAT-DL President Karl Meinzer,
DJ4ZC, says it's clear to him that Arianespace
wants to retain the op tion of swapping a real
Eutelsat payload for the dummy right before
launch. " We simply could not compete with
this by our offer of I million do llars and some
moral ju stification of not flying ball ast, " he
said. "So we wept some, and, that done, let us
now look forward."

Dr. Meinzer's complete statement
appears elsewhere in this article. To
summarize, he said it appears that
Arianespace may have decided to branch
out from the launch busines s to owning
and operating at least one communica­
tions satellite: the fire-damaged and now
apparently repaired Eutelsat W I . And it
was willing to put up $40 million to make
sure it had a "seat" on Ariane 503 in case
that satellite was flight -ready by launch
time. AMSAT's "paltry" $1 million
couldn 't hold a candle.

CIRCLE 61 ON READER SERVICE CARD

Ham Radio Above 50 MHz September 1998 • CO VHF. 21



Matjas Vidmar , S53MV, ofSlovenia, designed the LEILA circuit f or P3D. This is a device that
alerts ground station operators if they're unintentionally running too much power on the satel­

lite uplink- then shuts them out if they don't reduce power. (AMSAT-DL photo)

It is unclear whether Arianespace in­
tends to fly W I as the dumm y payload or
as a functioning satellite. A later report
from go-Ariane stated:

According to several sources, the develop­
ment cos ts of a dumm y satellite could be
reduced if Aerospatiale uses the platform of
the W I satellite that was damaged at the fire
in Cannes. The satellite has been declared a
total loss for insurance purposes.Aerospatiale
(or Eutelsat?) would thus just have to buy the
satellite back from the insurance companies
and fit it out to fly. To what extent it could
eventually function in orbit is unclear....

A spokesm an for Aerospatiale told go­
Ariane on 19th June that nothing had been
decided. "It is a question for all concerned:
the insurers to which the satellite now
belongs, ourselves, Arianespace and Eutelsat.
For instance, how much W I is worth if it 's
bought back. The satellite is at present 'dry­
ing-out' in a special chamber and we do not
know at all whether part of its telecom pay­
load would eventually work."

Extensive checks will have to be carried
out- for instance on all the electrical systems,
and whether the tanks are not leaking-before
we ever fill it up with hydrazine to fly. We
may put water. What is certain is that it would
cost considerably more to build a new dummy
satellite. As to when all this will be settled,
well we imagine, pretty quickly!"

go-Ariane can add another motivation to the
solution that has been found. It is not impos­
sible that Arianespace might be considering
eventual revenue from leasing itselftranspon­
ders on the WI satellite-should the satellite
be capable of working in orbit.That would turn
Arianespace into a satellite operator!
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This, of course, is the same conclusion
that AMSAT' s Karl Meinzer reached
after talking with his many contacts in the
European space community.

What's Next ?
The international AMSAT team is con­

tinuing to negotiate with European space
officials, despite Arianespace 's original
demand for a minimum $10 million
launch fee for P3D. In addition, while no
details are yet avai lable- and likely
won' t ever be available unless and until
a deal is struck-AMSAT has begun
talks with other launch agencies, pre­
sumably including NASA, the U.S. mil­
itary, and Russia.Accor ding to the ARRL
bulletin, everyone involved says the
show must go on.

"This is obviously very disappoint ing
news," said AMSAT-NA President Bill
Tynan, W3XO. "We must, however, perse­
vere and continue our present course to get the
satellite tested and ready for a launch. And we
pledge to do so."

Baker said AMSAT is continuing to look
for a suitable launch opportunity and now is
looking at "other agencies" instead of limit­
ing itself to ESA' s Ariane program. "We 're
standby passengers," he said.

Meinzer said he thinks the chances "are not
bad" that Phase 3D will get aboard an Ariane
5 flight next year. "But also in parallel we
should and will pursue other launch options,"
he advised the Phase 3D team. "Although in
the short term we have a problem, in the medi-

Dr. Andras Gschwindt , HA4WH , holds the
P3D Battery Charge Regulator (BCR), built
by a team he led at the Technical University
of Budapest, Hungary. The BCR will control
the pow er to all components of the spacecraf t.

urn term 1am reasonably optimistic. So keep
your fingers crossed."

The ent ire leadership and membership
of AM SAT groups alI around to world
are keepi ng their fingers crossed, as their
"jewel in their crown" sits in a Florida
laboratory. .. waiting to be invited out to
a launch. •

Resources

This article was up to date as of the
time we went to press in mid-July, and
AMSAT offic ials considered major
developments to be unlikely before the
fall. For updates on developments since
we went to press, we suggest that you
check out any or all of the following
Web pages:

AMSAT-NA:
<http://www .amsat.org»

CQ VHF:
<http://members.aol.com/cqvhf/>

go -A riane :
<http://www.go-ariane.com>
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Two-MeterDX Anytime­
"On the Rocks"

Imagine being able to work 700 to 1,0 0 0 miles on 2 meters whenever
you wanted and wherever you were. ..without waiting for band openin,gs
or satell ite passes. Well, you can-with high-speed CW (HSCW)
meteor scatter. And don't be scared off by "high speed"-you slow it
down to listen . . .or even watch!

By Jim McMast ers , KM5PO*
(kd5 bur@gt e.net )

"By completing this contact, we would establish the first- ever North
American HSCW-MS (High Speed CW via Meteor Scatter) contact
from a portable station."

I
cou ldn' t believe I had forgotten my
jacket. The one I had bon-owed was
about three sizes too big, but it was bet­

ter than nothing. The weather had turned
out to be much colder and windier than
expected and now I had the shakes,
although some of it may have been from

*Jim McMasters, KM5PO, was origi ­
nally licensed in 1964 (at age 13) as
WA1FFY and also held the calls
WA5QVl and KD5B UR. He' sa two-time
National Champion in Radio Controlled
Precision Aerobatics, and is employed as
a supervisor at the local daily newspa ­
per. lim is married with four children
and lives in Wake Village , Texas ,

pure excitement. I tried to hold down
pieces ofpaper from blowing away while
concentrating on the computer screen and
the sound in my earphones.

Would the meteor-scatter bursts that I
was hunti ng be there? Yes! There they
were. Right on time. Even with all my
fumbling, it was clear that my contact
with W7XU in Parker, South Dakota, was
going to be a success. Arliss and his wife

Holly, N0 QJM, live ingrid squareEN13.
By completing this contact, we wou ld
establish the first -ever North American
HSCW-MS (High Speed CW via Meteor
Scatter) contact from a portable station.

Nothing Special. . .
I was set up in Bossier City, Louisiana,

in Grid EM32 (see Photos A and B), some

Photo A. A cold blustery day set the stage fo r the first-ever portable
HSCW operation in North America, staged from grid square EM32 ~:: Photo B. KM5PO explains how HSCW works during a break in activ­
at a site secured with help from Carl McNair , KB5WMY. All power ity at hisfirst-everNorth Ameri can portable HSCW operation in EM32.
is supplied by the vehicle. Rack on top is for transporting the Yagi . Trees in the distance were the only things separating the antennafrom

(Photos courtesy of the author) the distant horizon!
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Table 1. KM5PO's Portable HSCW-MS Contacts

.Table 1. The first morning's worth ofhigh-speed CW (HSCW) meteorscatter contacts made
by the author this spring while operating portablefrom Bossier City, Louisiana, in Grid EM32.

There were no atmospheric enhancements or major meteor showers in progress.

Figure 1. Schematic of a recommended speed control circuit for a modified tape recorder
(MTR). Connect Vout directly to the tape recorder motor. Since this causes the motor to run
at all times, a switch should be added between the battery supply and the speed control. 1use

12 volts at Vin. With this setup, 1 can vary the tape speed from very fast down to a crawl.
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receiving, and hoping that a random
meteor trail will form in the correct place
at the correct time, causing a brief reflect­
ed signal to occur. Amazingly enough,
there is a great likelihood of success!

Meteor-scatter propagation occurs
when RF energy is either reflected or re­
radiated by the ionized trail left behind
from dust particles entering our upper
atmosphere from outer space. Larger
particles are seen from the Earth asthey
bum up and are commonly called "shoot­
ing stars ." Several times each year, the
Earth passes through dense concentra­
tions of debris, generally believed to be
left over from dead comets. These 'dense
fields of debris cause increased visual
sightings and RF reflections. These
times are known as "meteor showers"
and VHF operators have learned that
using SSB or slow CW, generally cou­
pled with prior scheduling, can yield
many contacts. During peak times of a
meteor shower, even random contacts
can be made using SSB.

With HSCW, we are not so much inter­
ested in meteor showers as in the routine
daily influx of random meteors into the
atmosphere. Approximately 12 billion
meteors of this type bum up daily! The
commonly detected l44-MHz HSCW
signal reflected via the random meteor
trail just described tends to be somewhat
weak and very, very short in duration.
Since this type of meteor is available
every hour of every day, DX contacts can,
and usually do, take place on the VHF
bands when and where two operators
decide to schedule. Conditions vary
greatly where meteor usability is con­
cerned, and a good deal of persistence and
patience may be needed when the usable
meteor count is low, especially at lower
ERP (effective radiated power) levels .
Experience dictates that, with higher
ERP, there will be more reflections heard
at the receiving station. One formula indi­
cates that a 3-dB increase in transmitted
power will yield a 50-percent increase in
received echoes.

I've found that the most common dis­
tance for working other HSCW stations
is about 700 to 1,000 miles. Shorter and
longer distances have been worked, too,
of course. Using an estimated height for
the meteor impact point, the math works
out to a probable maximum distance of
about 1,400 miles .

I've usually had better success in the
early morning hours around local sunrise.
This is because the speed of the Earth's
rotation adds to the speed of our orbit

VOUT

Distance
700 miles
765 miles
521 miles
775 miles
590 miles

Grid
EN 13
EN80
DM98
DN70
EM77

How Is This Possible?
We work HSCW-MS by communicat­

ing tiny bits of information via meteor
trail reflections. We transmit high speed
Morse code, generated by either a com­
puter program or a programmable keyer.
The tiny bursts of data are recorded by
the receiving station and slowed down to
a copyable speed. Stations attempting
contact take turns transmitting and

I was there. HSCW-MS is very popular
in Europe, but is only beginning to gen­
erate interest here in North America.
With the Conference a couple of months
away, I felt it was important to be well
prepared by getting some real portable
experience in this new and unusual mode.

After the last contact of the day was
made, I took apart the portable station and
reflected on the morning while loading
things back into the car. No extreme DX
distances were achieved, just good solid
contacts made on the day we had picked,
and at the times we had picked. This was
the cool part. We had made the 2-meter
band produce "DX anytime."

Location
Parker, SD
Columbus, OH
Leoti, KS
Wellington, CO
Elizabethtown, KY

Station
W7XU
WA8CLT
N0KQY
K0GU
W8WN

o

700 miles south of Arliss . There was
nothing special about the day. No tropo
enhancement, no big meteor shower. Just
a cold, breezy morning with the sun well
up in the sky and the familiar sound of
"white noise" filling the air. Every so
often came the brief buzzing sound of a
signal being reflected by the ionized trail
left by a meteor. After 15 minutes of
working back and forth, it was over ...this
history-making contact was in the log­
book. We had done it! But there was lit­
tle time to celebrate, as there were more
contacts to be made. I worked through the
list of pre-arranged schedules, getting
better at it as the morning went on and
finishing with five contacts in as many
states, at distances ranging from 520 to
775 miles (see Table 1 for a complete list
of stations worked).

I've always enjoyed working a rig out
of doors and my ambitions to put togeth­
er a portable HSCW-MS station were
fueled by the fact that I was scheduled to
make a presentation on this subject at the
Southeastern VHF Society Conference in
Atlanta, Georgia, and I wanted to actual­
ly demonstrate this mode on the air while
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1st Number (Burst Duration), 2nd Number (Signal Strength)

Table 2. Burst-Duration/Signal Strength

Photo C. Simple HSCW contest setup in the back seat of the author's car. CMOS Super Keyer
III is behind the Modified Tape Recorder (MTR) and homemade paddles are to the right. Rig

and amp are to the left, with switchbox in the middle .

\ You Don't Need a
Computer

The comp uter method of working
HSCW is by far the most popular way to
go here "in North America. But for
portable operation, it means packing up
all the computer gear over and over. And
not every laptop computer is compatible
with HSCW software. But there is a sim­
pler way to go,

A technique that's been popular for
many years in Europe is to use an MTR
(Modified Tape Recorder) for receive,
coupled with a programmable keyer to
genera te high-speed code for tran smit
(see Photo C) . I decided to check this out
and, to my surprise, what I came up with
worked quite well.

I took a standard cassette tape recorder
and added a motor speed contro l (see
Figure I) . By recording in the fast-for­
ward mode (the RECORD and FAST­
FORWARD buttons pressed down at the
same time) , and then playing back iso­
lated signal bursts using the slower
speed-controlled motor speed, the MTR
could process speeds of transmission
commonly used in North America (2000
to 4000 LPM, or letters per minute,
equivalent to 400 to 800 wpm; see
"HSCW Glossary").

Adding the CMOS Super Keyer III (see
"Resources ") with a 2-kHz tone oscilla­
tor (see Figure 2) completed the new sim­
ple HSCW setup. The keyer is program­
mable with "message banks" and can
achieve CW speeds up to 5000 LPM . The
tone oscillator was necessary so that the
rig could be "keyed" via audio injection
at the mic jack in single sideband mode.
This is known as J2A mode , which is vir­
tually equivalent to pure CWoI would rec-

image files. Recorded audio shows up on
the screen in various colors, so the HSCW
opera tor "sees" the actual Morse code
dots and dashes. This can be helpful ifthe
operator has little or no CW background.
The shareware version of this commer­
cial product requires Windows 95 and is
fully functional for HSCW use.
However, since data for transmitting
must be assembled in file format prior to
use, it is cumbersome where speed is of
the essence, such as in random or contes t
work. Other HSCW software is. also
available, all of which run in DOS mode,
some requiring sound cards, while others
(which handle transmit functions only)
utilize a simple serial port interface.

6 - up to S3
7 - S4 to S5
8 - S6 to S7
9 - S8 and stronge r

receive functions and is the best all
around choice for HSCW with a com­
puter. It allows the operator to mark and
save signal bursts while continuing to
record the incoming receive audio and
makes data transmission easy with mes­
sage "boxes" in which info is simpl y
typed in from the keyboard. When the
previously marked and saved signal is
replayed, the operator has the ability to
slow down the recording by a factor of
-60 times . It has been found to run on
many computer systems but is hardware
specific regarding the sound card (you
must use a real SoundBlaster card). Since
it' s written specifica lly for the HSCW
mode and is quite easy to use, it's worth
the effort to install and make functional.

A second choice of software, less
extensively used, is CoolEdit. This pro­
gram deals with audio files in the same
way that a "paint" program works on

1 - ping, not usable (not sent)
2 - burst, up to 5 seconds
3 - 5-15 seconds
4 - 15- 60 seconds
5 - over 60 seconds

Equipment Needed to
Work HSCW

A typical North American HSCW sta­
tion setup will include a 2-meter all-mode
rig, an amplifier capable of producing
150 to 500 watts PEP (peak envelope
power), and a Yagi of at least 13-foot
boom length.

For compute r-assisted stations, the pri­
mary software in use is MSDSP Vel'7.0.
This shareware, by Tihomir Heidelberg,
9A4GL, from Croatia, is a DOS-only pro­
gram that uses the Creative Labs
SoundBlaster-series sound card . The
program handles both transmit and

~(-

Table 2. The Burst-Duration/Signal Strength reporting system commonly used for HSCW
meteor scatter contacts. Each report consists oftwo digits, the first (1-5) indicating length of
the meteor burst, and the second (6-9) indicating the relative strength of the received signal .

around the Sun, and this, in tum , causes
meteor impact speeds to be at their max­
imum, provi ding us with more usable
"bums" (meteor trail reflections).
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Photo D..A sunrise behind you will sure make it hard to see a computer monitor! Displayed
on the screen is the popular HSCW software ,MSDSP ,by 9A4GL. To the left is a YaesuFT290
transceiver stacked on top ofa TE Systems amp. Chassis box in the middle is a simple home-

brew switchbox to handle the PIT line by either a toggle switch or VOX control.

Figure 2. Schematic ofan "Audio Oscillator for High Speed Keying ," adaptedfrom a circuit
by DL3NCR, originally published in Funk-Telegram, made available by PE10GF and edit­
ed for North American use by N1BUG. Note that all capacitors except the .Ol-flfare elec­
trolytic . Once built, you'll need to adjust the 50-K potentiometer (pot) for desired frequency

output , usually 2000 Hz, and set the l -K pot for proper transmitter audio drive level .

ing of your signal. Now simply slow
down the recording (with whatever sys­
tem you intend to use for receive record­
ing/playback) to check for the quality of
the signal.

For receiving practice, you can down­
load actual recordings of HSCW bursts,
but the way to really "learn the ropes" is
to set up some "skeds" (schedules) and
actually make some contacts. Schedules
can be made by any means, but most ops
use e-mai l. A list of stations curren tly
operating HSCW is availab le on the
Internet (again, see "Resources"), com­
plete with "how-to-contact" information,
including an e-mail address. Be sure to
add your name to this list when your sta­
tion is operational.

'Sked Details You'll
Need to Know

With HSCW, each station takes a tum
transmitting for one minute and then
receiving for one minute (this is differ­
entfrom the standard MS practice of15­
second send/receive intervals---ed.) .
During the minute that a station is trans­
mitting, the operator works on decoding
any pings received in the prior minute.
For the purpose of scheduling, the west­
ernmost station starts first. For example,
if the sked starts at 1200 UTC, the sta­
tion to the west starts transmitting at 1200
UTC while the station to the east
receives. At 1201 UTC, the eastern sta­
tion begins transmitting while the west­
ern station listens . Times are always stat­
ed in UTC to prevent confusion, and, of
course, calibration to WWV or some
other time standard is a must.

By the way, you might be asking, "how
can I decode the signal bursts in just one
minute?" The answer is practice, prac­
tice, practice. With most skeds, you may
only hear one burst per minute, so, with
a little experience, you'll find this no
problem at all.

The speed which each station intends
to use should be stated during schedul­
ing. In North America , speeds of 2000 to
4000 LPM are most common and may
depend to some extent on the equipment
used and the skill of the operators. The
frequency for the attempt is stated in what
is called the "zero beat" format. This is
the signal's actual zero-beat frequency .
So, when using audio -tone injection
(pretty much the standard now in North
America), the zero-beat frequency is the
USB dial readout plus the frequency of
the injected tone. For example: for asked

Key
(GND =On)

(activate) the PTT line, and possibly a
.Ol-mfd. capacitor (specifics depend on
how your rig is keyed).

The new HSCW station should then be
put on the air with a local ham helper (or
one within tropo range) to aid in setting
the transmit audio level. Increase the
HSCW audio drive into the rig until the
power output shows no further increase.
Then back off the audio drive a "notch."
Have your friend make an audio record -
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ommend this approach as a low-cost entry
level package for those who do not want
to use the computer method.

Getting on the Air
Whichever way you decide to go-a

computer or the MTR/programmable
keyer-the hookup between devices and
the rig usually consists of nothing more
than shielded cables, some way to pull
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HSCW Glossary

LPM (Letters Per Minute): Five letters = one word.
WPM (Words Per Minute): One word = five letters.
4000 LPM:4000 Letters Per Minute, or 800 Words Per Minute (about 4 times faster

than afast SSB operator.
Ping: A very short-duration meteor trail reflected signal.
B urst: Same as "ping" except usually conveys the idea that at least some HSCW

data was copyable.
ERP (Effective Radiated Power): Output power delivered to the antenna driven ele­

ment multiplied by antenna gain in dBd (referenced to a dipole).

on 144.157 "zero beat" (or "144.157zb"),
the transmitting station sets the VFO on
144.155 USB, with a 2000-Hz audio tone
injected. The receiving station will want
to hear approximately a 2000-Hz tone, so
will putthe receiver on 144.155 USB (the
same as the transmit setting).

On the Air!
Once the station is set up and tested and

a sked or two is made, it's time for the
"show" to begin. Are you ready for your
first HSCW QSO?

For an HSCW contact to be valid, you
will need:

• An exchange of both callsigns.
• An exchange of some type of infor­

mation or report.
• An exchange of confirmat ion of #2.

The following simple guideline has
been developed:

• When a station copies both calls, he
sends calls and report.

• If he gets both calls and a report , he
sends his report & Roger.

• If he gets report and Roger , he sends
Rogers.

• When both stations get a pair of

Rogers (you must have at least two to be
sure !), the QSO is officially comple te.
However, the other station may not know
this. So it is customary to then send "73"
to let the other station know that he can
QRT (stop transmitting).

Report Formats
There are two main types of "report"

formats. The first is the old "Burst-length
S report" (i.e. S2, S3, etc., with the num­
ber indicating the relative length of the
"bum") used in North American meteor
scatter work since the 1950s. The second
is the two-digit "Burst duration signal­
strength report," which is the standard in

Europe and now common everywhere for
HSCW. This second type of report con­
sists of two numbers with the first indi­
cating the meteor burst duration and the
second number the signal strength. The

\ most common report of this type issued
is a "26" report, with the "2" represent­
ing a "burst" of up to five seconds dura­
tion, and the "6" signifying a signal
strength report of up to S3. See Table 2
for the complete list of report codes.

Here's a typical exchange for a contact
between Gary Krenzel, N0 KQY, and
KM5PO (me). N0KQY is to my west, so
he sends first: '"

N0 KQY sends: KM5PO N(Z}KQY
KM5PO N(Z}KQYetc. for one minute.

Ham Radio Above 50 MHz
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Photo E. From the KM5POl4 portable location in Atlanta , Georgia (EM73), Bert Rollen,
NS4W, works Maarten Broess, KD1DZ (now WI FIG), in FN31 (856 miles away) via HSCWf

John England, K4RIG, and CliffSegar, KF4DZV, look on.

KM5PO sends: N(Z}KQY KM5PO
N(Z}KQY KM5PO etc. for one minute .

N0KQY copies both calls on a short
weak ping, and sends "calls and report":
KM5PO 26 N(Z}KQY 2626 KM5PO 26
N(Z}KQY 2626 etc . Again, this goes on for
a full minute. (Note that everything re­
peats very rapidly, with no long runs of
anyone piece ofinformation. HSCW uses
fractional-second pings. Repetition of the
same information defeats its advantages).

KM5PO copies both calls and the
report on a short but strong ping, then
sends "Roger report": R27 R27 R27 etc.
for a minute (no calls).

N0KQY copies R and report, sends
"Roger": RRRRRR for a minute (Again,
no calls are sent).

KM5PO copies Rs. QSO is complete.
Tells N0KQY that he has everything by
sending : 73 73 73 73.

N0KQY copies the 73s, QRTs and
completes his log sheet. If conditions are
good, he may also send: 73.

HSCW Operating Tips
You'll have better success in HSCW if

you also keep in mind the following:

• Always go "forward" with your con­
tact. Don't get confused and go back­
wards simply because what you receive
from the other station is not what you
were expecting. Example: It 's possible
for both stations to be transmitting the

"calls and report." This is because both
stations have heard full calls from each
other but have not heard anything since,
and you always send during your minute.
The first station to copy the new data
(calls and report), should immediately
begin sending the "Roger report."

• MTR and CoolEdit users must pay
close attention to the "tape counter."
When a burst is received, make note of
the counter position or number. This is
where you must start the audio replay or
visual depiction to decode the signal.
CoolEdit has a "paint" function in which
you highlight the area containing the sig­
nal and then zoom in to read the code
visually . MTR operators will switch their
motor speed to HIGH for fast rewind to
reach the counter position in time to
replay the burst at slow speed for decod­
ing before starting the next minute's
receive/record period. A second tape
already rewound is good to have handy
when time is tight. If you're still working
on a signal burst when it comes time to
begin recording again, you simply pop in
the second (rewound) tape.

• Work on decoding pings and bursts
received early in your receiving minute,
especially if you 're running out of sked
time or if you've been receiving rela­
tively few bursts. Unless you are running
CoolEdit with a second receive record­
ing window open, this will mean that you
must stop recording the remainder of the
minute to work on the data you have

already received. Experience will teach
you how to judge a usable burst (one that
sounds like it has enough strength and
duration to contain data).

• Work on decoding pings and bursts
received later in your receiving minute
or wait until you begin transmitting to
analyze them if you're receiving many
pings and bursts . This will enable you to
see the latest data your sked partner has
transmitted, because he may have
changed data during the same transmit
minute based on what he just decoded.
This practice will speed up your QSO
completion time.

Armed with these tips and informa­
tion, you should be on your way to work­
ing "DX anytime"! All we need now is
enough HSCW operators to populate the
country. As of this time, there are sever­
al dozen stations on the air. Most con­
tacts are currently made through sched­
uling but eventually random CQs and
QSOs will become the norm as is the case
now in Europe.

The Atlarrta Demo
"-

How did the Atlanta trip turn out?
Well, first I had to fix some problems
noted during the initial trip described ear­
lier. There was RF coupling in the com­
puter monitor, the antenna would not stay
fixed in certain directions (especially in
the wind), and I had a ground loop, which
caused hum to bleed through into the
receive audio. So, I immediately planned
another operation into EM33 to test out a
few possible solutions. This trip was also
a success with five out of six stations
worked and most of my problems licked.

Next came the big trip to Atlanta with
the planned demonstration from the hotel
parking lot. When I arrived at the site, my
heart sank to see how poor a VHF loca­
tion it was (but a wonderful site to hold
the conference!). Situated "low" in the
midst of a business park surrounded by
high-rise buildings and Interstate traffic,
I knew I was in for trouble. Threatening
thunderstorms made for ahigh noise level
in the receiver, and there was also the
familiar computer- and appliance-gener­
ated "birdies" up and down the band. In
spite of these obstacles, a nice string of
contacts was made, including several into
the New York and New England area and
one to western Kansas (see Photos D and
E). However, some contacts were lost due
to the local noise masking the incoming
weak signals. Many of the conference
attendees visited the portable site in the
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Resources

Software for Hams without Internet Connection:

All of the HSCW software and documen tation, HSCW Procedures, and FAQs
found on the Internet are available on four diskette s for a cost of $5 from: Betty
Epperson, P.O. Box 3637, Texarkana, TX 75504-36 37.

TH-G71A
2M/440MHz
Handheld

List $429;,95

TM-V7A .2M/440 MHzMObile(fJI]D

IC-706MKlI
IC-74 Mobile Sized

HF+6M+2M All Mode HF+6M+2M

IC-2GXA 2M HT wlAlkaline Pack, ....
BC.l05(EXportonly) ...•...•.........••..•...~~

(Limited Quantities 30 Day Jun's Warranty)

random, without the benefit of pre­
arranged scheduling. This gave me a per­
fect opportunity not only to activate sev­
eral grids as a rover, but also to tryout
my lightweight MTR and programmable
keyer! What a joy it was to make contacts
with such simple equipment. Although
contest participation was somewhat low,
I managed to make 10 contacts from the
four grid squares I activated.

How 'bout a 5ked?
HSCW work is truly a challenge and

yet very rewarding at the same time. I cer­
tainly hope that if you decide to try the
mode , you' ll contact me for a sked and
that you 'll be as satisfied with "DXing
anytime" as I have been. Pings to ya! •

parking lot. Among them were two
Europeans-Ian Melville, PA/G4EZP,
and Keith, DL/G4FUF-who between
them had considerable experience using
HSCW in Europe where the mode has
been popular for 25 years.

Recommended Reading:

"High Speed CW and Meteor Scatter-An Exciting DX Medium," by Jim
McMasters, KD5BUR, QST, April, 1998, pg. 34.

Beyond Line of Sight , edited by Emil Pocock, W3EP, ARRL, 225 Main St.,
Newington, CT 06111 ; Phone (orders only) : (888) 277-5289 or (860) 594-0355;
Fax: (860) 594-0303; Internet: <http://www.arrl.org/catalog>.

For additional information on High Speed CW Meteor Scatter, we recommend
the following:

The North American High Speed CW-Meteor Scatter Web Site , <http://www.
nitehawk.com/rasmit/wsLI5.html>. Thi s Web site has it all when it comes to
HSCW, including important news items and bulletins pertaining to HSCW activi­
ty; instructions on subscribing to free HSCW Reflector e-mail postings; download
site for MSDSP ver 7.0, operating manual and usage tips; N.A. HSCW procedures
and FAQ (frequently asked questions) papers; List of HSCW stations in N.A.; and
a vast amount of documentation, schematics, and links pertaining to hardware and
software used in HSCW, plus links to other important HSCW Web pages .

The MSROCKS page , <http://www.cybercomm.net/cgi-bin/cgiwrap/~slapshot/
msrocks.sh>. Real-time HSCW skeds and action.

Practice .wav files ofactual HSCW bursts: <http://www.qsl.net/kd5bur>

CoolEdit shareware software: <http://www.syntrillium.com/IO/cool.htm>

CMOS Super Keyer III (originally described in QST, August 1995): Idiom Press ,
Box 1025, Geyserville, CA 95441, $55 plus $3 shipping and handling in the U.S.

Contesting with H5CW?
Yes, this is an accepted and approved

mode for VHF contesting, and with its
potential for providing DX (i.e. multipli­
ers) at any time, day or night, the serious
contester will wisely give consideration
to its use. There has also been a specific
HSCW contest sponsored by the Western
States Weak Signal Society, which was
held this year on May 2 through 3.
Contest rules required all contacts to be

" .. .this is an accepted and approved mode for VHF contesting,
and with its potentialfor providing DX (i.e. multipliers) at any time,
day or night, the serious contester will wisely give consideration to
its use."
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CQ VHF Review

Cherokee AH-50 6-Meter
Handheld

If you want to get your feet wet on the "magic band" but aren't ready
to invest in an expensive multimode radio, the Cherokee AH-50
handheld might be just what you're looking for.

By Heather Hampt on, KE6HEY*
« kesixhey@aol.com> )

Recently I was bitten by a semi-seri­
ous 6-meter bug. However, when I
started looking for equipment, I

was disappointed to find that there was
very little commercial equipment avail­
able for the band. Like most hams these
days, I was on a budget, so my options
were pretty limited. Most of the radios I
found included 6 meters as part of a full­
featured, all-mode HF radio. These
radios were all very expensive and way
out ofmy price range .That's when I came
across the AH-50, a very basic (and inex­
pensive) 6-meter FM handheld being
marketed by well-known CB radio man­
ufacturer Cherokee.

I called a friend of mine who works for
the local ham dealer and asked him about
the radio. He said he'd sold a few of the
HTs, but confessed that he hadn't yet got­
ten any feedback regarding them. It
looked like I would get to be the guinea
pig! When I got the radio home, I couldn't
wait to get it out of the box! I had some
reservations about it, but given the radio ' s
low cost , I figured I couldn't go wrong!

Big. Solid Construction
The AH-50 is a large radio, reminis­

cent of the HTs of a few years ago. Still,
it isn't too big: it fits pretty well into the

*Heather Hampton, KE6HEY, earned
her ham license at age 15 as part ofa dis­
aster training program at her high school
in Pescedaro, California. She now lives
in Riverside, California, where she is
active on 1O-meterSSB, 2 meters, 70 cen­
timeters, and (now) 6-meter FM.
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palm of the hand. An added advantage is
that it's big and heavy enough to remind
you that it's there when you have it
clipped to your belt! Many a radio has
been damaged because the owner forgot
about it and either sat on it or dropped it!
The volume and squelch are controlled
by two rubber-covered knobs on the top
of the unit. Also located on top of the
radio is an ICOM-compatible speak­
er/microphone plug, along with a rubber
gasket to cover it when not in use. The
radio 's rubber duck antenna (see below)
is about nine inches tall and attaches to
the unit with a BNC plug.

While the radio lacks a keypad (and the
ability to send DTMF tones), which lim­
its your flexibility somewhat, it has plen­
ty of other buttons if that's important to
you. (Back in my early hamming days,
you could roughly judge the cost of a
radio by the number ofknobs and dials it
had-a number that sticks in my mind is
about $lOO/knob!---ed .) Altogether, the
Cherokee has eight buttons in addition to
the Push-To-Talk (PTT). On the side of
the radio, directly above the PTT key,
there are UP and DO WN keys used for
frequency selection. There are also six
keys on the front: an F (Function) and a
LAMP key directly to the left of the dis­
play, and four keys below the display,
labeled H/L (for High/Low power selec­
tion), RPT (to toggle between simplex
and repeater mode), SC (for Scan), and
CAL (which puts you on your chosen
"CALL" frequency-and activates the 5­
kHz step function) . The front panel but­
tons each have additional functions,
which we'll cover soon.

No micro HT, the Cherokee AH-50 is remi­
niscent of the bigger, "solid-feeling" hand­
helds of the past. Plus, it's big and heavy
enough to remind you that it's there when
it's clipped to your belt! The author rates it
as a solid performer with a very reasonable

price tag.
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"Considering the price of the unit (a little over $200 'street price')
you do also get ~,ome nice extras with the AH-50, including some
that you might not normally expect. The most obvious extra is the
built-in CTCSS encode and decode."

"The AH-50 has five memory
channels, not many compared
to most popular 2-meter HTs,
but there are far fewer
repeaters on 6 meters than on
two, and most FM activity is
centered around 52.525 MHz,
so these memories should be
more than enough for most
users."

The LCD screen is clear and larger than
the screens on most other HTs. Even the
smaller sub-characters of the display are
pretty easy to read. The radio has both
momentary and constant lamp modes,
and the LCD's green back lighting is ade­
quate for most nighttime use. The AH-50
is supplied with a 12-volt, 600-mill iamp
NiCd battery pack, which is compatible
with Standard 's CNB-152. Using this
pack, the radio can be operated at 5 watts
output on high power (the low power set­
ting is 1 watt).

In terms of attractivene ss and "pol­
ish," I would rate the unit average. It 's
not bad to look at, but overall it doesn ' t
feel quite as rugged as some other HTs
that I' ve used.

Complex Operation
Selecting an operating frequency is

straightforward enough. You simply use
the UP and DOWN keys to select the fre­
quency. Each push of the button changes
the radio ' s operating frequency by 10
kHz. For faster frequency changes, hold­
ing down the F key while pressing UP or
DOWN changes the frequency in I-MHz
steps. If you want to access frequencies
that end in 5 kHz, such as the 6-meter FM
calling freque ncy, 52.525 MHz, you' ll
also need to use the CAL key. Holding
down the CAL button for a full second
turns the +5 kHz function on and off.
When it' s turned on, a small "5" is dis­
played to the right of the other, larger dig­
its of the operat ing frequency.

The AH-50 has five memory channels ,
not many compared to most popular 2­
meter HTs , but there are far fewer
repeaters on 6 meters than on two, and
most FM activity is centered around
52.525 MHz, so these memories should
be more than enough for most users. Each
of the memor ies is associated with five
of the keys on the front of the radio. The

memories are accessed by first pressing
and releasing F and then pressing the
appropriate key for the memory channel
you're choosing (for instance, the LAMP
key is associated with memory number 1,
the H/L button with memory 2, etc.) .

As mentioned above, each button has
more than one function. For instance, the
RPT key (the key most folks will use
most often) can be used to turn the
repeater shift on and off (by pressing the
button) and to turn the built-in CTCSS
encode and decode features on and off
(by holding the button down for I sec­
ond). Another special key is the SC key.
Pressing and holding this key for two full
seconds allows you to enter the radio's
"menu" mode. This mode allows you to
set the frequency for the radio's built-in
CTCSS tone encode r and decoder, set the
repeater shift frequ ency, and turn the
radio's battery saver function on and off.
You can toggle between items in the
menu by holding down the F key and
pressing the UP or DOWN keys. Menu
items are changed by pressing UP and
DOWN, and to save the settings after you
change them, just press either the SC key
again or the PTT.

Nice Extras
Considering the price of the unit (a lit­

tle over $200 "street price") you do also
get some nice extras with the AH-50,
including some that you might not nor­
mally expect. The most obvious extra is
the built-in CTCSS encode and decode.
This allows you not only to access toned
repeaters, but also to squelch out unwant­
ed signals on the local repeater frequen­
cy or adjacent channels. You can even set
the radio to encode and decode two dif­
ferent CTCSS tones!

The radio also features an innovative
"intelligent power save" function. Like
power savers on other radios, this actual­
ly shuts offthe radio's receiver for a frac­
tion of each second, reducing the amount
of power the radio draws accordingly.
Unlike other radios , the amount of time
that the receiver turns itself off is actual­
ly determined by the amount of channel
activ ity: the longer it's been since the
radio has heard a signal, the more deeply

"as leep" the radio gets. After three min­
utes of inactivity, the rad io's receiver
with shut itself off for 2/10 of each sec­
ond. After five minutes of inactivity, the
radio will turn itself off for 1.8 seconds
of each 2-second period. And after eight
minutes or more of inactivity, the receiv­
er will be off for 2.8 seconds of every 3
second period.

If a signal is received or any buttons
are depressed during this time, the-bat­
tery save will disengage and the radio will
return to normal opera tion. Using this
mode, the operating life of the battery
pack can be extended by as much a~ 80%.

A Few Rough Spots
Although the quality and features of

the radio are good, there are some things
that could be improve d. For inst ance,
while operating the radio isn 't terribl y
difficult, following the operating manu­
al is. The 23-page manual is poorly writ­
ten and rather confusing. Ifyou look hard
enough, though, it does contain all the
needed programming information ! Even
though the manual is pretty difficult to
use, the radio is more difficult to use with­
out it, so don 't throw it out. Just approach
it with some patience.

Another disappointment is that there is
no provision for powering the radio
directly from' DC "out of the box." That
puts a serious damper on those who want
to use the radio in fixed or mobile appli­
cations. Cherokee does offer an add-on
unit for the radio, called "Mobile Com,"
which acts as a slide-on "battery elimi­
nator" and allows the radio to be powered
from a cigarette lighter terminal. But it's
an option. Other manufacturers have sim­
ilar devices, and any battery eliminator
that 's Standard CNB-152-compatible
should work just fine with the radio .

The radio also lacks out-of-band
receive coverage, a feature I would very
much have liked to have. The AH-50
receives only 50 to 54 MHz. It would
have been nice if the receiver also cov­
ered 45 to 47 MHz, as my local Red Cross
chapter and local Highway Patrol both
use this band.

You should also plan on buying an
aftermarket anten na for the rig. I made
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Band

Frequency

Pipe Diameter
Stub Length
Overall Length
Separation
Connect coax at

Director Reflector Element
Spacing

35.5"

52 MHz 223.5 MHz

I"
54.70"
163.92"

several attempts to use the antenna sup­
plied with my radio, but I couldn't even
hear any of the local repeaters. Replac­
ing the antenna with an aftermarket
antenna did the trick, and I heartily rec­
ommend that others do the same. A num­
ber of manufacturers offer telescoping
2-meter antennas, which will work ade­
quately on 6 meters (a 5/8-wave, 2-meter
antenna is reasonably close to being a
quarter wavelength on six), and these rep­
resent the most commonly available,
least expensive antennas that will work
well with the unit.

The Bottom Line
Signal reports using the radio have been

pretty good. I've made a bunch of local
contacts on 52.525 MHz and on the local
repeaters (using both a Cushcraft 6-Meter
Ringo Ranger and a telescoping 2-meter
5/8-wave HT antenna). Several of the sta­
tions I've worked describe the radio's
audio as '.'bright" and "friendly." I've also
found the volume from the radio's inter­
nal speaker to be adequate; a benefit of the
AH-50's rather large size is that it has a
decent sized speaker. Both the transmit
and receive audio can be improved by
using a speaker/microphone, but it cer­
tainly isn't necessary to use one.

For those who want to work DX on 6
meters but can't afford a "weak signal"
radio, or who want to give "the magic
band" a try before spending lots of cash
on a multimode rig, the AH-50 presents
a unique opportunity. Sporadic-E is pret­
ty forgiving, and when the band really
gets hopping, low-powered stations can
usually be heard just as well as high-pow­
ered ones. While it's true that you won't
be able to work quite as far as with a mul­
timode radio, you can still have plenty of
long-range fun with an AH-50 and a base­
station antenna with some gain. You can
also use local repeaters to dramatically
increase your DX range! DXing using
repeaters is common on both the 6- and
lO-meter bands. Overall, I'd say the
Cherokee AH-50 is a great value! •

Resources

For more information on the
Cherokee AH-50, see your dealer or
contact Wireless Marketing, 1212
Remington Road, Schaumburg, IL
60173; Phone: (800) 259-0959; Fax:
(847) 839-0016; Web: <http://www.
wirelessmarketing.com>.
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am Radio Above 50 MHz

Q: Nice article on Yagi antennas this month (June's
"Antennas, etc ." col umn) in CQ VHF...but you didn't touch on
how to properly mo unt an omnidirectional antenna above your
beams (if it' s at all possible). Specifically , I would like to mount
my Cu shcraft 13-element, 2-meter beam (13B2) on top of my
tower (wi th rotor) and above that, on the same mast, I would
like to put my dua l-band ground plane (Comet GP 9). Can this
be done without major effect on the beam? I currently have it
set up wi th a metal mast, with the beam as high on the mast as
pos sib le . Also, the ma st is on the opposite side of the boo m from
where the elements are moun ted. Does this negate the effects
that me tallic masts have on a beam? Is there a fiberglass/hard
plastic mas t that will hold up that would work better? Thanks.

Shane, KC 8IRW

A: "Antennas, etc." columnist KentBritain,WA5VIB, replies:

NO ! OK, that one wa s simple.
But there are other ways. M y favorite is to mount a hor izon­

tal bar on the mast, so you have three or four feet of hor izontal
pipe/mast mounted whe re you want the beams. The 2-me ter
beam is mo unted on the tip of the horizontal pipe/mast and is
at leas t two feet away from the main mast. Now the vertical
antenna is mounte d to a horizontal mast. In my case , I have a
223.5-MHz beam on one side, and stacked 445-MHz beams on
the other side.

Q: The ARRL FCC Rule Book, in the 2-me ter band section
has the frequencies from 144.50 to 144.60 MHz as "linear trans­
lator inputs" (with 145.10 to 145.20 as outputs). What is the pur­
pose of this area? Th ere is nothing in the ARRL Handbook abou t
linear translator s and, exc ept for the concept of linear transla­
tors on satellites, there seems to be little description of any earth­
bound use. Is there any information on this top ic available?

Thanks for the help.
Dennis Wilkison, KE6UZQ

A: First ofall , the "repeaters" on satellites are called linear
transponders, not transl ators , but they are basically two names
fo r one device.A linear translator/transponder retransmits sig­
nals on a relatively wide range off requencies (a couple ofhun­
dred kHz, in the case ofsatellite transponders) and in whatev­
er mode the signal originated. So, theoretically, you could have
CW, SSB , packet, and FM all sharing the same transponder at
the same time.

I did f ind a refere nce to linear translators in The ARRL
Handbook, but I had to go back to my 1992 edition to find it.
According to the '92 Handbook, there's been very little com­
mercial use oflinear translators,but "Some work has been done
with linear translators for terrestr ial Amateur Radio commu ­
nication, particularly on the West Coast of the USA . For most
ofus, however, the more familiar application is in the amateur
communication satell ites....By convention , any linear transla­
tor that is installed in a satellite is called a transponder." The
chapter then goes on to talk about satellite transponders.

The designa tion in the ARRL 2 -meter band plan for linear
translator inputs and outputs is a classic case ofa) using band
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planning to promote a specific type ofoperation, as opposed to
accommodating existing users and reserving space for undes­
ignated experimental uses; and b) the band plans not keeping
up with band usage. I've only been able tof ind (with your help )
one person who actually built and operated a terrestr ial linear
translator- WB6INN, who says he put a couple of them on the
air in the San Francisco Bay area about 15 years ago (and
wrote about them at the time in Ham Radio magazine). Here in
the metro New York area , the frequenc ies of 144.50 -.60Iand

145.10-.20 have been reallocated by the local coordinators as
repeater input/output pairs . If anyone else is actively running
a terrestrial linear translator, we'd love to have you write about
it for CQ VH F.

Do YOU have a question about any aspec t of "Ham Radio
Above 50 MHz"? We 'll do our best to give you a clear, concise
answer-or if it' s not a question that has just one easy answer,
then we'll invite readers to offer their solutions. Send your ques­
tions to: "Q & A," CQ VHF magazine, 25 Newbridge Road,
Hicksville, NY 11801; via e-mail to <CQVHF@aol.com> or
<72 127.745@compuserve.com>; or via our Web page at <http://
members.aol.com/cqvhf/>. Please be sure to specify that it's a
question for "Q & A."

Computer A utomation Technology, In c.
CAT-700 Repeater Controller

Attention Remote Base Operators!
Th e CA T-700 is an affordable priced repeater controller with a voice
synthesizer and the ab ility to con trol Kenwood mobile transceivers . With
a dire ct connection to the transceiver 's microphone jack, freq uenc ies can
be changed. memories can be selected and the CTCSS encoder/decoder can
be controlled with DTMF com mands ent ered through the repe ater's input.

Features Include:
" (20) Voice Messages
" Kenwood Tran scei ver Tuning
" Voice Synthesizer
" Link Port COR Gen erator
" (40) Link Preset Frequencies
" Link Auto Disconnect
" Digital Voice Cloc k
" Grandfathe r Clock
" (20 ) Ma cro Strings
" (40) Po sition Scheduler
" (6) Memory Saves
* RS -232 Interfa ce
" (4) Hardware Inpu ts
* (4) Output Switches

CAT-700 Repeater Controller $499.00
For a brochure describing the CAT-700, including specifications and repeater
interface information, visit us a www.catauto .com or call (954) 978-6171.

Computer Automation Technology, Inc.
4631 N.W. 31st Avenue, Suite 142
Fort Lauderdale, Florida 33309

Phone: (954) 978 -6171 - Fax : (561) 488-2894
Internet: http .llwww.catauto.com
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A Wind-Powered Repeater
Here's one way to keep your repeater on the air when the commercial
power is cut off-if, that is, you live in a windy enough place.

By Cesar E. Amaro, NP3H*
Cadena el Conquistador, lnc., NP3P

What sort of backup power system
does your repeater system use?
Batteries? A generator? Have

you considered... the wind?
The Cadena el Conquistador, Inc.

(NP3P), a radio club based in Fajardo ,
Puerto Rico, keeps its repeaters on the air
in the worst weather with a wind-pow­
ered gener ator mounted on its antenna
tower. And since hurricanes are the major
weather hazard in the Caribbean, wind is
rarely in short supply when emergency
power is needed .

"[We keep our] repeaters on
the air in the worst weather
with a wind-powered generator
mounted on its antenna tower."

We installed an Air Wind Module 303
wind generator at our repeater site in Rio
Grande , Puerto Rico (see Photo A). We
utilize the system for any emergency, and
were able to provide support during
Hurricane Marilyn in 1995. Our Rio
Grande site is home (Photo B) to a
146.990-MHz voice repeater (with a
224.700-MHz link to our l46.690-MHz
repeater in Fajardo) and packet nodes on
145.03 MHz that cover any emergency
by packet from the Virgin Islands , Puerto
Rico, and the Dominican Republic . (See
"Packet Connections" for details of our
packet links .)

The Air Wind 303
This modular generator (Photo C) is

especially engineered for high-power
output, silent operation, and small size.

*Cesar E. Amaro, NP3H, is a member of
. the radio club Cadena el Conqu istador ,

Inc ., in Fajardo, Puerto Rico (see "Club
Spotlight" for more about the club) .

34 • CQ VHF • September 1998

Photo A. The tower , antennas, andwind-pow­
ered generator at the Cadena el Conquistador
repeater site in Rio Grande , Puerto Rico,

about 20 miles west ofSan Juan .

Its three-blade design has only two mov­
ing parts to minimize maintenance, and'
it weighs only 13 pounds . It 's made by
Southwest Windpower, Inc., based in
Flagstaff, Arizona.

According to the manufacturer, the
303 's blades are made of carbon fiber­
reinforced composite that twists as the
turbine reaches its rated output. This
twisting effect changes the shape of the

Photo B. Inside the Rio Grande repeater site.
The rack contains voice repeaters on 146.990
and 224 .700 MHz and the Pirata packet node
on 145.030 MHz , along with cavity filters to
prevent interference among the different
radios. On the wall are the voltage and cur­
rent meters for the Air Wind Module 303 wind
generator, and the batteries that the genera-

tor charges are on the floor.

blade and causes it to stall, limiting the
speed of the alternator and preventing
damage in high winds. Additionally, the
blade tip is less than 3 millimeters thick ,
allowing for almost silent operation.

The 303' s alternator is built from
brushless permanent magnets made of
neodymium iron boron (in case you were
wondering-ed.) and is optimized to
match as closely as possible the energy
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Figure 1. Block diagram ofa typical wiring arrangement for the Air Wind Module wind gen­
erator .The generator is used to charge batteries, which provide voltage regulation and extend­
ed power usage, even when the wind isn't blowing. (Diagrams courtesy Southwest Windpower)

Battery

Discon.(nect~Fuse Amp Meter

~ ICDI,.........1...-_.........,

I
,-__...../J l

Battery

* Ground

Stop
Switch

Gro und

• OMNI DI R ECTIONAL
• SMALL SIZE
• PRE-TUN E D

• H O RIZO NT AL POLARI ZAT ION
• A LUMINUM CON STRUCT ION

• MOB ILE o r B ASE O PERAT ION ...
(Yes, these are the same antennas

you have been reading abou t)

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

Need custom roasting? CALL

3 4 5 6 7 -Sun Hours Per Day
8 10 12 14 16 -Average Wind Speed

CUBEX QUAD ANTENNA CO.m 40 YEARS OF QUALITY ANTENNAS
SKYMASTER H.F. KITS FROM $275.95

PRE-TUNED H.F. QUADS FROM $389.95
Quad Antennas From 2 Thro ugh 40 Meters

NEW "SCORPION" - 7 EL 2 METER QUAD $94.95 + S&H

NEW " KINGBEE" • 4EL 6M/7EL 2M QUAD $239.95 + S&H

NEW "HORNET" - 2EL 6M/4EL 2M QUAD $112.95 + S&H

BEST PRICES ON DURABLE BRAIOED "DACRON" ANTENNA ROPE
vis it our new web site http://www.cubex.com
7024 SW 21sT PLACE , #0 , DAVIE , FL 33317

(954) 236-3663 FAX (954) 236-5576

CIRCLE 70 ON READER SERVICE CARD
Performance based on

comparab le system cost.

Wind: AIR wind module
(Seli Regulated) Average po we r
based on Rayleigh Distribution
Curve k=2

Sun: Sieme ns PC4 7S watt rated
panel with regulator (59.05 watts
@ 49" C)

If
I

If 1.00....,.

Il .... io"' .... "";vmodule

1 2
4 6

5.0 I ~'"

0.0 H:::

25.0 +-H--+-+-H--+-+I':-+-+-+-+

35.0 +-:-+-+-+-H--+-+-H,-+-+-+

J:

g 20.0 +-"'-f-H--+-+-+*"++-+-H
:;;
:i:s: 15.0 +-H--+-+-H--It-+-i-+-+-+-+

'"

CIRCLE 65 ON READER SERVICE CARD

Figure 2. Comparison of average monthly power output (in kilowatt hours per month) of a
300-watt Air Wind Module and a similarly pric ed 75-watt photovoltaic (PV) module .

Packet Connections

Our PIRATA (NP3H) node at the 146.990 repea ter site has links to node CADE­
NA (NP3P), also in Rio Grande; node JAYUYA (WP4NHM) in Jayuya, P.R.; node
PILOT (NP3P) in Sabana Grande, P.R. ; node DELFIN (WP4AZT) in Salinas, P.R. ;
node FORTIN (NP3E) in Vieques ,P.R.; and node STX (KP2BH) in St. Croix ,Virgin
Islands, as well as the Cadena el Conquistador, Inc./NP3P BBS (WP4MKU-l) in
Fajardo. Our system is integrated to the Internet via the KP4ES AMPRnet Gateway,
operated by the Puerto Rico League, Inc. (Sysop KP4TR).

Ham Radio Above 50 MHz
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a virtually unlimited supply of free elec­
tricity for our backup power system.
Owners of repeaters in similarly windy
but less-accessible sites (such as moun­
taintops) may even want to consider such
a system as a primary power source. •

Southwest Windpower
45 inches (1.14 meters)
48 inches 91.22 meters)
13 pounds (6 kilograms)
26.5 inches (0.67meters)
6 mph (2.7 m/s)
300 watts at 28 mph (12.5 meters/second)
450 watts
12-volt model: 13.8 to 17.8
24-volt model: 26.0 to 36.0
12-volt model: 40 amps
24-volt model: 20 amps
3 years

Performance Curve

10 15 20 25 ,30 35 mph
4 .5 6.7 8 .9 11.2 13.4 15.6 m/s

Wind Speed

5
2 .2

O_-L-_""""'_----'---_----'__"-_---'---_-----'--__

3CXJ-+--+--+---+---+-+--i--t--

200-+--+--+---+---?f---""71--t--

100--f---+----+----,4-----+------1r----f---

4CXJ-+---+------1r----+---+--t---+---

Fuse current

Warranty

Specifications:

Manufacturer
Rotor diameter
Sphere of operation
Weight
Length
Start-up wind speed
Rated power
Peak power
Regulator set range

Resources

The Air Wind Module 303

Figure 3. Typical power output of the Air Wind Module 303 at sea level, depending on wind
speed. Note that output peaks at about 35 miles per hour, as the over-speed protection cir­

cuitry kicks in to prevent overcharging in high winds .

Figure 2). Plus, in a windy environment,
a wind module can give you power 24
hours a day! (See Figure 3.)

Here on the coast of Puerto Rico, hav­
ing enough wind is rarely a problem, so
the Air Wind generator provides us with

Photo C. Close-up view of the Air Wind
Module . It is small , lightweight, and nearly
silent in operation,yet produces 200 to 300
watts of power with sustained winds above
25 miles per hour . (Photo courtesy Southwest

Windpower)

available from the wind. The 303's elec­
tronics provide a number of features to
assure maximum output and user safety .
The control electronics maintain a con­
stant load on the alternator, regardless of
the condition of the battery, to prevent
turbine over-speeding. While the battery
is charging, the regulator periodically
checks the line , correcting for voltage
loss and monitoring charge rate . Once the
battery is fully charged, the regulator
shuts off the current, preventing over­
charging, while still maintaining a load
on the alternator (as noted above) to pre­
vent over-speeding (see block diagram in
Figure 1).

Our system in Rio Grande consumes
from 84 to 125 Ah (amp hours) per day,
and if we have three to four windy days
and nights with winds of about 15 to 25
mph, the Air Wind Module will work
quite smoothly.

Price and Performance
We purchased our Air Wind Module

from Sunelco (see "Resources"), which
lists the 303 in its catalog for just under
$550. That's about the price you'd pay
for a 75-watt PV (photovoltaic) module
(better known as a solar cell---ed.), but
you get 300 watts from the Air Wind
Module (see sun/wind comparison in

For more information on the Air Wind Module 303, contact the manufacturer at:
Southwest Windpower, Inc., 2131 N. First St., Flagstaff, AZ 86004; Phone: (520)
779-9463; Fax: (520) 779-1485; e-mail : <air@windenergy.com>; Web: <http://
www.windenergy.com>.

The Air Wind Module 'is available from any Southwest Windpower dealer,
including: Sunelco, Inc., P.O. Box 787, Hamilton, MT 59840; Phone: (800) 338­
6844; e-mail: <sunelco@montana.com>; Web: <http://www.sunelco.com>.
Sunelco 's price for the 303 is $548.

For addit ional information on this specific installation, contact Cadena el
Conquistador, Inc ., NP3P, P.O. Box 161, Fajardo, PR 00738.
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What You Told Us

Ham Radio
Above 50 MHz00----

We'd like to know more about you...about who you are and where you live, about
the kind(s) ofwork 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 ofan incentive, we'll pick one respondent every month and give that
person a complimentary one-year subscription (or subscription extension) to CQ
VHF. This month , we continue with questions about your reactions to CQ VHF and
its contents :

Reader Survey-September, 1998

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

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

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

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

Our June survey asked-for the third
time in as many years-about your
employment, upgrading success, on-air
activities, and organizations to which
you belong. The results showed that
60% of you work full-time, down 9%
from 1996-and equal to the increase
in the "retired" category (28% versus
19% in '96).,The rest of the readership
is split among part-time workers (6%),
unemployed (2%), full-time students,
part-time students, and full-time par­
ent/homemakers (1% each).

There's been virtually no change in
upgrading statistics. Among those who
could do so, 20% have upgraded their
licenses in the past two years (this
excludes the 13% who have been
licensed less than two years, the 9%
holding Extras for more than two years,
and the 2% not licensed) .

More of you are more active on more
modes. Numbers are up across the
board for activity on ATV (9%), VHF
contests (36%), FM simplex (80%),
foxhunting (21%), packet (36%),
repeaters (81%), SSB/CW (44%, up
from 27% in 1996), and other (10%).
The only decreases were in satellites
(20% versus 22% in '97 ) and "none of
the above" (4% versus 5%).

Finally, you continue to be very
active in ham clubs and organizations,
especially those related to emergency
communications: AMSAT (12%);
ARES (29%); ARRL (63%); CAP
(4%); local radio club (63%); MARS
(2%); NTS (3%); packet club (5%);
RACES (21%); Skywarn (30%); and
weak-signal club (9%).

This month 's winner of a free one­
year subscription is Charles Juenger of
Yuma, AZ. As always, thank you for
your responses.

Circle Reader Service #
1
2
3
4
5
6

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

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
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The G3WDG010 13-Centimeter
Traneverter Kit

This s ingle-boa rd, "no-t une" kit provides an affordable entry onto t he
2.3-GHz band, says GM4PLM, and it 's so straig htforward t hat even
a microwave beginner can build it .

By Simon Lewis, GM4PLM*

Photo A. TheG3WDG 2.3-GHz transverter board. The kit comes complete with enclosure,all
parts and assembly instructions. You'll need to add power and RF connectors, a local oscil­

lator, and a 2-meter IF radio.

Ed itor's Note: Reviewing a kit re­
quires a littl e bit more than simply
going over the unit's mainf eatures and
telling you how well it works. Before
you can operate a kit , you have to build
it. So a major part ofevaluating any kit
has to deal with the process ofputting
it all together. Since many hams are rel­
atively new to kit-building , this review
will also take you throu gh the major
steps of the construction process, as
well as offering tips on basic micro ­
wave construction techniques.

In addition , an inherent risk in pub­
lishing a review ofequipment builtfro m
a kit is that the quality of the f inished
product depends as much on individual
kit-building skills as on the parts and
design provided by the manufacturer.
A manufa cturer has no control over the
quality of the assembly when a piece of
gear is built fro m a kit , and even an
experienced kit -builder may acc iden­
tally make an error that will result in
performance that varies f rom the man­
ufacturer ' s specifications . This is
something that you should be aware of,
and take into consideration,as you read
this or any other kit review.

Recently, CQVHF has published a
number of articles which introd uce
the beginner to the excit ing world

of microwaves. Building on those, I'd
like to introduce you to a new transvert­
er from the UK: the G3WD GOI0 2.3-

*Simon Lewis, GM4 PLM, is Edi tor of
European Microwav e News and a regu­
lar contributor to CQ VHF.
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GHz single board design (see Photo A).
The 'WDGOlO offers an easy introduc­
tion in amateur microwaving at an afford-
able price. .

The 2.3-GHz band (also referre d to as
13 centimeters) is an excellent introduc­
tory band, as small, low-powered equip­
ment offers an easy and flexible way to
start out in the world of micro waves. (The
U.S. allocation at 13 centimeters is split,
with one piece of the band at 2300 to 23 10
MHz , and a second piece from 2390 to
2450 MHz. SSB and CW operation is

centered around 2304.100 MHz . See
Tabl e for more band plan information.)

The G3WDG Transverter
The G3WDGOlO 13-centimeter trans­

verter is a small single-board design by
Charlie Suckling , G3WDG. Charli e has
designed a numb er of transverters and
matching accessories, notably the
'WDG002-005 series of 10-GHz mod­
ules, described in the March issue of
CQ VHF . Improvement s from lessons
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Table. U.S. 13-Centimeter Band Plan

Band limits: 2300-23 10 MHz; 2390-2450 MHz (amateur allocation is primary on 2390-2400 and 2402-2417 MHz; sec­
ondary or co-secondary on all other band segments).

2300.000-2303 .800 MHz: Packet and high-speed digital communications
2303.800- 2303.900 MHz: Mixed packet, RTTY, CW, and EME
2303.900-2304.100 MHz: CW and EME only
2304.100-2304.200 MHz: CW and SSB operation (2304.100 is the SSB calling frequency)
2304.200-2304.300 MHz: Mixed use (non-FM)
2304.300-2304.400 MHz: Propagat ion beacons and beacon networks
2304.400-2304.500 MHz: Mixed use (non-Flvl)
2304.500-2305.000 MHz: Linear translators & experimental beacons
2305.00 0-2309.000 MHz: FM Simplex and repeater inputs (2305.200 is the FM simplex calling frequency)
2309.000-2310.000 MHz: Amateur television (ATV)
(No amateur operation permitted between 23 10 and 2390 MHz)
2396.000-2399.000 MHz : Control and auxiliary links
2400.000-2410.000 MHz: Worl dwide amateur satellit e su bband
2410.000-2413.000 MHz: FM repeater outputs
2413.000-2418.000 MHz: High-speed data
2418.000-2438.000 MHz: Additional satellite subband
2438.000-2450.000 MHz: Wideband FM, ATV, experimental

The 13-centimeter band offers amateur s 70 MHz of spectrum, with a big hole in the middle. Calling fr equencies are 2304.100 for SSBICW
and 2305.200for FM simplex . with satellite operation from 2400 to 2410 MHz. Segments in bold are where you're most likely to find activi­

ty . Source: The VHF "How To" Book, CQ Communications , Inc., 1994.

learned from the earlier 'WDG modules
have been incorporated in this new
design, so the 'WDGOIO should be as
successful as the now-famous 3-cen­
timeter modules.

The 'WDGO lOis built on a small, dou­
ble-sided PTFE (PolyTetraFluoroEthy­
lene) printed circuit board (pcb) measur­
ing 73 x 110 x 30 millimeters (2.9 x 4.3
x 1.2 inches) and is built into a small tin
plate box which is supplied with the kit.
The kit contains all components but does
not include RF or DC connectors, as most
builders will have their own preferences
for these . Comprehensive build ing and
alignment instructions are also supplied
with the kit and should allow even a com­
plete newcomer to microwaving to pro­
duce a working transverter.

Circuit Description
The 'WDGOIO is built using "strip­

line" technology; that is, filtering is
accomplished using etched pcb lines and
not "tunable" cavity filters. These pcb fil­
ters reduce the amount of test equipment
and alignment required to complete the
transverter. Stripline technology has been
used in a number of previous U.S. designs
and should be fairly familiar to anyone
who's seen the single-board designs pub­
lished in QST and other magazines.

Ham Radio Above 50 MHz

Photo B. The DDKOOl local oscillator (La)
board, designed by Sam Jewell , G4DDK.
This is one of several options f or an L a sig­
nal needed to mix with the 2.3-GHz signals

to fee d the 2-meter iF rig.

The latest microwave components are
used in the 'W DGOIO (see Figure for
schematic).The active devices used in the
transverter are MAR series Monolithic
Microwave ICs (MMICs), exce llent
high-gain, low-cost amplifiers that use
50-ohm input/output impedances. This
means that simple printed stripline can be
used for connections, further simplifying
construction and alignment.

The 'WDGOIOcombines proven parts
of other 'WDG modules with new cir­
cuitry for the RF sections. A look at the
pcb reveals the standard 'WDG IF pre­
amp, coupled with a G4FRE023 bias gen­
erator, which has cleverly been included
on the board. The receiver preamp is PIN­
diode-switched and-can be driven direct­
ly from a 2-meter IF (Intermediate Fre-

quency) rig, such as a Yaesu FT-290 or
ICOM IC-202, as transmit attenuation is
included on the board. PIN-diode­
switching is necessary because the trans­
verter uses a single mixer for both receive
and transmit:

The LO (Local Oscillator) signal is at
halffrequency (1152 MHz at 2304 MHz)
and drives a sub-harmonic pumped
mixer. The LO input can be driven from

Photo C. Another option fo r a local oscilla­
tor is the G4DDK DDK004 board. This would
have to be modified toproduce a signal on the
correct fr equency for the' WDG transverter,
but the transverter manual includes instruc-

tionsfor making the mods.
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"The 'WDGOIO is built using 'stripline' technology; that is,
filtering is accomplished using etched pcb lines and not 'tunable '
cavity filters. These pcb filters reduce the amount of test equipment
and alignment required to complete the transverter."

either a G4DDK001B (an 1152-MHz UK
design by Sam Jewell, G4DDK, see
Photo B) or from a modified G4DDK 004,
a very popular design which appears in
much of the microwave gear designed in
the UK (Photo C) . Instructions for mod­
ifying the ~004 are included with the
transverter kit. Of course, a U.S. design
that gives the same LO output , such as
the "SHF-LOK" available from Down
East Microwave, can also be used.

The attenu ated, mixed , and filte red
transmit signal is fed via a MODAMP
(modulated amplifier) to the transmit RF
connector, giving an output power of
around 1 mW. The receiver signals are
fed to an HEMT (High Electron Mobility
Transistor) preamp based on a design by

Rainer Bertelsmeier, DJ9BV. After the
HEMT , the receive signal is sent through
another MODAMP to the mixer/filtering
and IF preamp stages.

Local Oscillator
Requirements

It 's worth taking a closer look at the
'WDGOlO local oscillator (LO) require-

ments. The 'WDGOlO uses a half-fre­
quen cy diode-pumped LO. So the LO
must be run at signal frequenc y minus
144 MHz divided by 2. For example, to
get a final output frequency of2 304 MHz,
the LO must operate at (2304-144)/2 :=:
2160/2:=: 1080 MHz. For U.S. readers , as
noted earlier, Down East Microwa ve can
supply kits, pc boards, and parts for the
SHF-LOK LO source.

2 x HP2B35
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Schematic diagram of the G3WDG010 transverter for the 13-centimeter (2.3-GHz) band.
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There are also some excellent designs
from Europe, includ ing the G4DDK
series that is so popular in the UK. Since
I' m most famili ar with the 'DDK boards,
I' ll examine the two approaches you can
take in using them to generate your La
signa l. The first is to use a modified
G4DDK004 2.4-GHz La board, crys ­
talled and aligned to produce a 1080­
MHz output. There ' s a small modifica­
tionto be made to the G4DDK004 board,
and detailed instruc tions on this are
inc luded in the transverter 's manual.
Circu it boards and kits for the
G4DDK004 are available from the
Microwave Component Serv ice (see
"Resources" for contact information).

Another option is to use a G4D DKOO I
(A or B version), again crystalled for
1080 MHz. Circuit board layouts for this
design are available in the RSGB (Radio
Society of Grea t Britain) Microwave
Handbook (Volume 2), and directly from
Sam Jewell, G4DDK. Both of these
designs are easy to build and align, and
are highly recommended for a newcom­
er or old hand alike.

"The kit can also be tuned to
2400 MHz for operating
through the forthcoming Phase
3D satellite. Matching I -watt
and Itt-watt amplifiers are
also planned and shou ld be
available shortly... ."

Once all the components are in place ,
apply power to the unit and check the bias
lines to make sure that the voltages and
other values match what the manual says
they should be. If they don ' t, go back and
see what you did wrong. Start by recheck­
ing all solder joints. Only when you' re
totally happy that all is well with the bias
supplies should active devi ces (the

, MM ICs and front- end tran sistor) be
installed. Making sure of these voltage
levels before installing the active devices
can prevent expensive mistakes!

Once the active devices are installed,
final testing and alignment of the trans-

ceiver can begin. Connect the IF trans ­
ceiver and local oscillator to the trans­
verter and apply power. Follow the sup­
plied instructions to set the bias voltage
on the front end transistor and the IF
amplifier trimmer capacitor for maxi­
mum noise in the receiver.

Then set the IF transceiver to transmit
a carrier and attach a power meter and a
dumm y load to the transmit connector on
the transverter. Set the power output to 1
mW, the optimum setting. That com ­
pletes alignment of the transver ter.

Concl usion
The 'WDGOIO offers an excellent

introduction into amateur microwaving,
with its simple design and excellent per­
forman ce, It 's easy to build and align , and
requires minimal test equipment. The
transverter is also reasonably priced at
around $160 for the kit. The required La
should cost around $50 to build, for a total
price of $210, which is quite reasonable
for a new band.

The kit can also be tuned to 2400 MHz
for operating throug h the forthco ming

Building and Alignment
The building sequence follows stan­

dard microwave practice (see "M icro ­
wave Cons truction Techniques : the
Basics"). Star t with the mechanical side
of the projec t, seam-soldering the tinplate
case and trimming the pcb to fit the case.
Next, the mark the case where your con­
nectors are going to go and drill the
appropriate holes. Don't forget holes for
DC feed-thru capacitors for power sup­
plies, etc . Now , solder the connectors to
the case and check the pc board for fina l
physical alignment.

Once you're happy with all the align­
ment details , insert the pcb ground pins
and solder. Then tack-solder the pcb into
the case and make a quick final check that
everything is in the right place and cor­
rectly aligned . Now, using a large sol­
dering iron, seam-solder the pcb ' s
groundplane to the box walls (your ear­
lier seam of solder should help) . The joint
should be conti nuous, giving a good RF
and DC ground to enhan ce stability in the
final product.

Once the mechanical construction is
comp lete, you can start on the component
placement. Install the smallest compo­
nents first: chip resistors , capac itors , etc.
Next, install the larger components-but
do not install the MMICs or thefron t end
transistor yet!
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SINGLE-SIDED COPPER CLAD PC BOARD I
The hard-to-find-for-a-good-price stuff is available at Gateway! We just got in a

shipment of single sided copper clad board about 1/6" thick. Ideal for your
projects. Available in fIVe different sizes: .

2-5/8" x 7"... 50.95 4" x 7"••• 51.75 7" x 7"... 52.95
7"x 7-5/8"••• 52.95 7" x 14-5/8"••• 54.95

Gateway's got presensitized boards for positive circuit board too! Our
presensitized boards are for positive artwork (black lines on a clear
background), this will atlow you to copy your layout on clear film
and expose the board. No need to use photographic methods. If
you have a PC board Iayoutprogram, you can print to a clear film
and then expose t he resuhant positive image. Available in three different sizes:

3" x 5"••• $5.65 4" x 6" ••• $6.25 6" x 6" ... 56.95

fi nd other neat stuff.. . WWW.GATEWAYElEX.COM
,

- - - - . ~~- - - - - - - - - - - - - - ,.,e0l'none vlbt.tlon unllng kit . ' '.I P,lul l II, 11,,,,i"l,eflll IIJ, IIIH x :<; ,: ' I
Well m.y" not tht IInsitive, &ut , llIost. These vi&ret ion IInlOrs ,ude &y 1: ./ :.

I Geosour~e® were used in oil exp loreti~n to deterll ine ge~l~giu l s!. tis!ics. They ere " t:••· <: I
I lI.de With • IlIIg.net suspended In • COil .nd ere very ~,n' lhve to vl~ret lon. Comp.ct .~ ...t: I

Size, the unit lIusuru ' pp rox. 1.6· high , nd 1.2· dl. . .::); .:

I The kit inc ludes . geophone vi&retion IInlOr . Iong with parh to &uild • &uic detector I
th.t wi lll i~ht , n LED. In .ddition we include , scherulic th,t will shw you how to opera te. rel.y. TheI sens itivity is .djusll&le, 10 you un set it to detect elephanh .nd other sm.11cre.tures. Sim ilar unih I

were uled by our armed forces to detectenemy troop 1I0vemenh... the perfect device to . Iert you to theI pillerp.ller of lillie Leroy's feetl Un it sens itivity c.n &e set high enough to de tect . bus iness card I
I

dropped on • IIble, ,nd we 've lI.de it work with vi&utions up to40 feet .wlyl Ear thqu.ke or Aun t I
Ag.th.... you dec idel It'•• fun g,dget with lI.ny uses.

~ GEOSENSOR kIT....$ 9.9S GEOP HONE UN IT ON Ly .... $7.9S 6

~------------_._-------."THE FINE PRINT : • PRICES Sl.JB...ECT TO C.-wJGE W ITHClUTNOTICE ' GATEWAY IS NOT RESPONS iBlE FOR PRINTING I!m.tm [ltll
ERRORS ' MASTERCJIffi. VISA NCJ DISCOVERACCEPTED ' YES, WEU TAKE y~ Q-£CK - SORRY. 00 c.o o s : _

$10 r..£RCHAl'DlSE MIN I~ ON MAlL ORDERS ' SLPPlvOF SOf,£ ITEMS IS LIMITED ' PRICES DO NOT INClLOE
$H IPP ING ' u>s GROLIf\O SHIPPINGl!-WO.- ING W ITHIN ll1E CCW'I~NTAI...U S.IITEMS REQUIRING ADOIT1ON.ALAMCllNT S ARE NOTEDl ·. $4 2S FOR Tl-E:

FIRST ITEM. $0 50 FOR EACH A001TIQN.AL ITEM RESTOCKING CHARGE MA.Y BE ASSESSE D ONRE~D ITEMS. •

~
I TRiEd fO d ROWN My iec ebles, bet IIi[ liula soc kees lEARN£d TO 'j,\lI i ~1

. 8123 PAGE BLVD · ST, LOUIS, MO 63130' (314}427.o116

gate 9222 CHESAPEAKE DR. · SAN DIEGO, CA 92123' (619)279.0802
2525 FEDERAL BLVD. • DENVER. CO 80211 • (303}458-5444

MAIL ORDERS CALL TOLL-FREE 1-800.069 -5810
ELECTRONICS INC FAX ORDERS 314 427-3147

CIRCLE 68 ON READER SERVIC E CARD

September 1998 • CO VHF . 43



Please all ow6-8 weeks for delivery of first issue

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

I
J

,J.

see "Resources"). Match ing transverters
for 23 centimeters, 3.4 and 5.7 GHz
should also be available this year. Details
may also be found on the Web site of the
European Microwave News. •

Transverter Kits and G4DDK004 LO pc boards are available from Microwave
Component Service , c/o Petra Suckling, G4KGC, 314A Newton Road, Rushden,
Northants, NNlO OSYUK; Phone: (from the U.S. , dial 011 first) 44-01933-411446;
Web: <http://www.pacsat.demon.co.uk/mcs.htm>.

Circuit board layouts for the G4DDK Local Oscillators may be found in the RSGB
Microwave Handbook (Vol. 2), available from RSGB Publications, Lambda House,
Potters Bar, Herts UK. In the U.S., RSGB publications are available through the
CQ Bookstore, 25 Newbridge Rd., Hicksv ille, NY 11801; Phone: (516) 68 1-2922;
Fax: (516) 68 1-2926; and from the ARRL, 225 Main St., Newington, CT 06 111;
Phone: (860) 594-0355; Fax: (860) 5940303; Web: <http://www.arrl.org> .

Additional information is availa ble from the G4D DK Homepage at <http://
www.b tinternet.co m/r-jewell/» or from the European Microwave News (EMN)
Homepage (including the Microwave Componen t Service online catalog ue) at
<http ://www. pacsat. demo n.co.uk>. For an e-mail subscription to EMN, e-mail:
<slewis@pacsa t.demon.co.uk>.

In the U.S., local oscillator kits (SHF-LOK) may be ordered from Down East
Microwave, 954 ·Rt. 5 19, Frenchtown, NJ 88825 USA; Phone: (908) 996-3584; Fax
(908) 996 3702; WWW: <http://www. downeastm icrowave.com>.

Resources

Microwave Construction Techniques: the Basics
Microwave construction is well within the reach of any amateur who can solder

correctly and follow simple instructions to the letter. All of the WDG kits include
comprehensive instructions for their completion and will produce a working unit as
long as a few simple techniques are followed carefully. If you follow them to the
letter, your kit WILL work fir st time .

• If you 're a beginner, use only new parts (no junk box specials here) and use
only the component specified. If the component list states a "5pF Black SKY
Trimmer Capacitor," use exactly that. Don't substitute unless you 're absolutely sure
you know what you' re doing.

• Measure accurate ly, and measure twice before cutting. Make sure wire lengths
for inductors or chokes make the dimensions and wire gauge exactly.

• Mount components as flat to the surface of the PCB as possible . Surface mount
components should be mounted with the lowest possib le profi le. Axial-leaded com­
ponents should have the smallest possible lead lengths.

• Use the right tools for the job. Don' t try to solder miniature components with a
soldering iron that resembles a poker! Use the smallest tip possible and fine gauge,
good quality solder. \

• Use connectors and cable capable of working at the frequency you 're using.
Don' t try and compromise. That RF power is expensive to generate; don 't waste it
in heating poor cable and connectors.

• Build a small anti-static work station before trying to handle static-sensitive
components. They're easy to build! Use a large cake board and cover it in two sheets
of aluminium kitchen foil. Invest some money in an anti-static wrist strap. This will
save you from "zapp ing" expensive components later.

• Install and check bias supplies before instal ling expensive MMICS and
GaAsFETs. '.

• Read the instructions all the way through, and then read them again , before start­
ing construction. Double-check component placement. Measure twice and cut once.
Don't rush things; take your time and don 't do difficult construction or testing when
tired or after an evening out at the local bar.

Phase 3D satellite. Matching l-watt and
lO-watt amplifie rs are also planned and
should be availab le shortly-along with
the transverter kit itself-from the
Microwave Component Service (again,

Foreign
Air Post

52 .95
99 .95
146.95

VE/XE

40.95
75 .95
110.95

USA
27.95
49 .95
71.95

1 Year

2 Years

3 Years

CQ Magazine
25 Newbridge Road

Hicksville, NY 11801
Phone 516-681-2922

FAX 516-681-2926

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 fourteen world­
famous award programs and contests:
The CQ World -Wide OX Phone
and CWContests, the CQWAZ. Award, the
CQ World-Wide WPX Phone and
CW Contests, the CQ World-Wide VHF
Contest, the CQ USA-CA Award, the CQ
WPX Award, the CQ World-Wide160
Meter Phone and CW Contests, the CQ
World-Wide RTTY Contest, the CQ5 Band
WAZ. Award, the CQ OX Award, and the
highiy.acclaimed CQ OX Hall of Fame.
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ARRL September VHF GSO Party
September 12-14, 1998

If rea lly hot weather and lots of bugs aren't your "t hing," try this "end
of summer" event of the annual VHF contest schedu le. The night s will
be cooler, but the airwaves should be hot!

Here are the official rules for the 1998 ARRL September
VHF QSO Par ty, courte sy of the ARRL Contest
Brnn~ : .

I. Object: To work as many amateur stations in as many dif­
ferent 2 degrees X 1degree grid squares as possible using autho­
rized frequencies above 50 MHz. Foreign stations work WNE
amateurs only.

2. Date and Contest Period: The second full weekend of
Septe mber. Begins 1800 UTe Saturday, ends 0300 UTC
Monday (September 12- 14, 1998).

3. Entry Categories:
3.1. Single Operator.
3.2. Single Operator, QRP Portable.
3.3. Rover.
3.4. Multioperator.
3.5. Limited Multioperator.

4. Exchange: Grid -square locator (see April 1994 QST, p 86).
4.1. Exchange of signal report is optional.

5. Scoring:
5.1. QSO points :
5. I. I. Count one point for each complete 50- or 144-MHz

QSO.
5.1.2. Count two points for each 222- or 432-MHz QSO.
5.1.3. Count three points for each 902- or 1296-MHz QSO.
5.1.4. Count four points for each 2.3-GHz-or-higher QSO.

5.2. Multiplier: The total numbe r of different grid squares
worked per band. Each 2 degrees X 1degree grid square counts
as one multiplier on each band it is worked.

5.3. Final score: Multiply the total number of QSO points
from all bands operated by the total numbe r of multipliers for
final score .

5.4. Rovers only: The final score consists of the total num­
ber of QSO points from all bands times the sum of unique mul­
tipliers (grid squares) worked per band (regard less of which
grid square they were made in) plus one additional multiplier
for every grid square activated (made a contact from).

5.4. I. Rovers are listed in the contest score listings under
the Division from which the most QSOs were made.

6. Miscellaneous:
6.1. Stations may be worked for credit only 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 as a Rover).

6.2. Only one signal per band (6, 2, 1 1/4, etc) at any given
time is permitted, regardless of mode.

6.3. Multioperator stations may not include QSOs with their

Ham Radio Above 50 MHz

own operators except on frequenci es higher than 2.3 GHz. Even
then, a complete, different station (transmitter, receiver and
antenna) must exist for each QSO made under these conditions.

7. Awards:
7.1. Certificates will be awarded in the following categories.
7.1.1. Top single operator in each ARRL/RAC Section.
7.1.2. Top single opera tor on each band (50, 144, 222, 432 ,

902, 1296 and 2304-and-up categories) in each ARRL/ RAC
Section where significant effort or competition is evident.
(Note : Since the highest score per band will be the award win­
ner for that band, an entrant may win a certificate with addi­
tional single -band endorsement s.) For example, if WB0TEM
has the highest single -operator all-band score in the Iowa
Section and his 50- and 222-MHz scores are higher than any
other Iowa single operator's , he will earn a certificate for being
the single-operator Section leader and endorsements for 50 and
222 MHz.

7. 1.3. Top single-operator, QRP portable in each
ARRL/RAC Section where significant effort or competition is
eviden t. (Single-operator, QRP portable entries are not eligible
for single-band awards.)

7.1.4 . Top rover in each ARRL Division and Canada where
significant effort or competition is evident. (Rover entries are
not eligible for single-band awards .)

7.1.5. Top multioperator score in each ARRL/RAC Section
where significa nt effort or competition is evident. (Multi-oper­
ator entries are not eligible for single-band awards.)

7.1.6. Top limited multioperator in each ARRL/RAC Section
where significant effort or competition is evident. (Limited mul­
tioperator entries are not eligible for single-band awards.)

7.2. Participation Pins
7.2.1. Available, while supply lasts, to all who make at least

25 contacts (any combination of bands and modes) during the
contest.

7.2. 1.1. This includes all operators of qualifying multiop ­
eratoI' efforts.

7.2.2. Send order to: ARRL Contest Branch, 225 Main St,
Newington, CT 06111.

7.2.2.1. Price is $5 for each pin.
7.2.2.2. Make check or money order payable to the ARRL

(no cash please).
7.2.2.3. Include a return mailing label (preferably a self­

-adhesive type).
8. Other: See rules for All ARRL Contests and for VHF

Contests (available in the ARRL Contest Yearbook and on the
ARRLWeb Web site at <http ://www.arrl .org/contests>-ed.)
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~eginHer'6 Corner For the Newcomer to VHF

Visiting a Real "5pace 5tation"­
Part 2

This month, we continue our visit to the Johnson Space Center _
Amateur Radio Club, W5RRR, and chat with the man in charge of
SAREX, the Space Amateur Radio Experiment.

Keeping in touch with Mir. Cosmonaut Vladimir Titov , U1MIR /KD5A OS (holding mic) , uses
the John son Space Center ARC station, W5RRR , to talk with colleagues aboard the Mir
Space Station .Also p ictured are (left to right) Mila Dmitrlev-O diev,Astronaut Mik e Foale' s
Russian teacher;Cosmonaut Yuri Onufriyenko;SAREX Prin cipal Investigator (andJSCARC
Vice President) Ma tt Bordelon, KC5B TL; and Astronaut Ellen Ochoa , KB5TZZ. (Photos

courtesy KC5BTL)

I
n part one of our visit to the Johnson
Space Center Amateur Rad io Club
(JSCARC) last month, past President

Dale Martin, KG5U, took us on a tour of
the club station, W5RRR. Thi s month ,
our visit continues with a conversation
with Matt Bordelon , KC5BTL, JSCARC
Vice-President and Principal Investigator
of the Space Amateur Radio Exper iment
(SAREX). In "NASA-speak," the Prin­
cipal Investigator is the scientist in charge
of any experiment. We talked with Matt
about the future of ham radio in space and
the role that JSCARC plays.

More Than the Shuttle
CQVHF: Matt , I think our readers

would be interested in findin g out where
the ham radio manned space fl ight pro ­
gram is headed.

KCSBTL: There is a big hint in the
name change of the SAREX program
(originally the Shuttle Amateur Radio
Experiment, recently renamed the Space
Amate ur Radio Experiment--ed.), be­
cause we are no longer j ust doing shuttle
flights and ham radio . We are doing activ­
ities on Mir , of course, and preparing for
the Intern ational Space Station. We
thought that we could keep the acronym
and ju st change the first word in the title.
That is more appropriate for where we are
headed. You can still call it either way,
but there will come a time when we don 't
do as much activity on the Shuttle as in
the past. That's already starting to hap­
pen to a certain degree (see this month's
"VH F News"--ed.).With more and more
flight s dedicated to goin g to Mir or
assembling the Space Station, there are

very few flights conducive to having a lot
of amateur radio activity on board.

On the Space Station assembly flights,
eve ry second of an astronaut's time is
dedicated either to assembling some
other space craft or to sleep. There is just
not much time for SAREX.

CQ VHF : What types ofshuttle fli ghts
are conducive to ham activi ty? ,

KC 5BTL : Typically, we prefer mis­
sions that are long duration-l0 to 15

days-where it ' s more life sciences or
microgravity type experiments, where
there aren 't a lot of maneuvers on board.
We typically like to go with the higher­
inclination missions, too .Most ofthe mis­
sions these days are around 51.6 degrees
to go to Mir or the Space Station or 28.5
degrees, which is a much easier orbit to
get to.The 51.6 is a reasonabl y good orbit ,
giving coverage of most populated areas
of North America, but the astronauts don 't
have time on those flight s to do much ham

"'-1

J
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W5RRR QSL card.

Contacts with astronauts and cosmonauts in orbit also provide rare opportunities for social­
izing on the ground. Chatting here after a QSO are (left to right) Matt Bordelon , KC5BTL;
Dave Chiquelin ofNASA; Astronaut Ellen Baker, KB5S/X; Astronaut Bill Readdy; Russian
teacher Mila Dmitrlev-Odiev; Astronaut Carlos Noriega , KC5WKK (partially obscured) ;
and NASA staffers and ISCARC club members Steve Vander Ark, KC5WKH, and David

Hanson, KD5AOO.

"Growing"
Astronaut Hams
cQ VHF: Is lSCARC involved in help­

ing astronauts'become hams?
KCSBTL: The'club has always taken

an interest in getting more astronauts
licensed for SAREX flights. Gradually,
the number of licensed astronauts is
increasing. I think we're up to 80 past and
current astronauts who are licensed in
various different classes.

When it came time for Norm Thagard
to go up on Mir, two of his friends who
are also licensed started going out to the
W5RRR ham shack to work him. They
would go out a couple of times a week

Building 2, which was then a small muse­
um of space memorabilia. There are lots
of pictures floating around of ham activ­
ity in that area.

W5RRR club members help prepare
the hardware for every SAREX flight,
and we operate the station to do "bridge"
contacts with schools (a bridge contact is
like a dual phone patch where the phone
lines are used to connect W5RRR to a sta­
tion local to the school---ed.). We also do
personal contacts for the astronauts.

In addition, W5RRR has a nice test
bench in the back and three HF stations
that we use for special events and gener­
al operating. There is also an ATV con­
sole as well as the satellite console.
We've just done a little bit of upgrading
this year in preparing for Phase 3D, which
should go up soon (but not this year; see
"VHF News" and other related articles
elsewhere in this issue---ed.).

one of the ground stations involved in sup­
porting school contacts and personal con­
tacts during SAREX flights .

JSCARC has been in the public eye,
sort of a model station, very visible to the
public . Early on in the SAREX program,
the manufacturers banded together and
donated modern top-of-the-line equip­
mentto W5RRR to replace the old Collins
equipment that we had started with. For
a long time, we had a station set up in

activity. The 28.5 orbits barely reach
Texas, so most of the hams would miss
out on the possibility of a contact, even
the ones with super stations.

The Role of W5RRR
CQVHF: What are some of the func­

tions of W5RRR and lSCARC in sup­
porting SAREX?

KC SBTL: The club was started short­
ly after the [Johnson Space] Center
opened in the '60s. Owen Garriott,
W5LFL, was preparing to go to SkyLab.
He had asked for permission to bring ham
radio on board SkyLab . It was denied for
that flight, but they said it might be pos­
sible on a later flight. That was the early
'70s, just after the Apollo moon missions
were terminated.

When it came time for the shuttles to
start flying, it was asked again. JSCARC
and various other clubs around the coun­
try got together along with ARRL and
AMSAT. They put together the first hard­
ware package to go up on STS-9 with
W5LFL as the operator. At that point, it
was formally known as AMRAD. Two of
the prime people here at Johnson were
Dick Fenner, W5AVI, and Lou
MacFadin, W5DID. Shortly after the suc­
cess of STS-9, the name was changed to
SAREX. Since then, we have had about
24 SAREX missions. W5RRR has been
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The book you 've been
waiting for...
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"One of[Shannon Lucid's] daughters and her husband got
licensed and would regularly go out to the station and talk to Mom.
As time went on, more and more people...wanted to come out and
talk to their friend who is up in space. It was a way to keep in
touch, a way to keep close to home."-KCSBTL

This information-packed book is your most reli­
able, unbiased source for detailed information
on practically every piece of Amateur Radio
equipment and every accessory item currently
offered for sale in the United States. From the
biggest HF transceiver to Ham computer soft­
ware, it's in the CO Amateur Radio Equipment
Buyer's Guide, complete with specs and prices.
There are over 2100 product listings (3100
including transceiver accessories!).

Product listings cover: HF Transceivers,
VHF/UHF Multi-Mode Transceivers, VHF/UHF
Base/Mobile Transceivers, Handheld Trans ­
ceivers, Receivers and Scanners , HF Linear
Amplifiers, VHF/UHF Power Amplifiers ,
Transceiver Accessories, Repeaters , Packet
and RTTY Equipment, Amateur Television, HF
Antennas, VHF/UHF Antennas, Accessories for
Antennas , Antenna Rotators, Towers and
Masts, Antenna Tuners , Measurement and Test
Equipment, Ham Software , Training Tapes ,
Publications , and Miscellaneous Accessories.
Thousands of products are described; many are
illustrated.

The CO Amateur Radio Equipment Buyer's
Guide also includes the most comprehensive
directory anywhere of Ham product manufac­
turers and dealers in the USA, complete with
phone numbers, FAX numbers, Web sites, and
e-mail addresses. Dealer and Manufacturer list­
ings include major products manufactured or
sold, and service and repair policies, where
applicable, with 475 dealers and manufacturers
listed. These listings alone are worth their weight
in gold.

The CO Amateur Radio Equipment Buyer 's
Guide is jam-packed with solid information and
great reading. In addition to being an incredi­
ble source of insight into the current state of
Ham Radio technology, it will continue to be a
reliable Ham equipment reference source for
many years to come.

For Fastest Service call
1·800·853·9797"
FAX 516-681-2926 "

CQ Communications, Inc.
25 Newbridge Road 0

Hicksville, NY 11801
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and talk to him . We would get different
astronautsgoing in there to work him, and
other club members. They shared a lot of
news from home and that sort of thing.
Norm was an old ham himself (ex­
KB4YSY), but he let his license lapse
during the Vietnam War. We had gotten
permission for him to use the radio and
talk to folks. The Russians have a little
bit different setup as far as permission to
operate goes .

Then Shannon [Lucid] went up, and we
continued the use of the station out there.
We had a few more folks come out to talk.
And also, we got her kids interested in
gettin g licensed. One of her daughters
and her husband got licensed and would
regularly go out to the station and talk to
Mom. As time went on, more and more
people heard about the station doing these
passes. So, these folks all wanted to come
out and talk to their friend who is up in
space. It was a way to keep in touch , a
way to keep close to home.

CQ VHF: Why isn't ham radio used
for family contacts from the shuttle?

KC5BTL: When you look at the Mil'
Space Station, it' s very different from the
shuttle. It has very little com [communi­
cation s] equipment, and satellite time is
expensive. So, the Russians used very lit­
tle of the satellite time. They used main­
ly ground stations. Typically, there is a
lot of housekeeping and experimentation
going on, so that leaves very little time
for just chit chat with family or friends.
That is where the station became invalu­
able to their state of mind.

The crew members got only one offi­
cial voice link each week, an occasional
piece of e-mail , and mayb e one video
teleconference every two weeks. A lot of
times, those would get pre-empted or the
equipment was down or something like
that. So, there was just not a lot of com
to be had.

CQ VHF: Kind of like being in
Antarctica, eh?

KC 5BTL: You,can't really equate it
to Antarctica, because Antarctica has a
lot more com than the Mil' space station.
That prompted the U.S. to put up three
more ground stations in the U.S.-

Wallops [Island, Virginia], White Sands
[New Mexico], and Vandenberg [Air
Force Base in California]. Actually,
Payload Specialist Ron Parise, WA4SIR,
was very instrumental in getting their
hardware set up. I think that they actual­
ly are using ICOM 820s, 821s, and 706s.

Convenient, Educational,
Sometimes Essential

cQ VHF: Have all of the astronauts
on Mir made similar use of the ham sta­
tion there?

KC5BTL : The passes (over Houston)
were a couple of times a week, and it
depended on the astronaut up there
whether he really wanted the com or not.
Some didn ' t have as many passes, and
some had more.

When Mike Foale, KB5UAC, got up
there and they had the collision, the pass­
es started going on a daily basis. They
didn't know how much power they had,
and we didn' t know what was going on.
One of the first passes after the collision
when we had a chance to talk to him was
over Houston. We were all out at the
shack-I'd say a real nice percentage of
the Astronaut corps, a lot of the managers
and his friends, we were all out there.
They were using the station in an emer­
gency fashion to see how he was doing
and what he needed. Basically, it was on
a day-by-day basis. They made sure that
he would get what he needed on the next
Progress supply ship.

After him was David Wolfe
[KC5VPF], who did not rely as much on
the hams as Mike did. But he did use it
quite a bit. And Andy Thomas
[KD5CHFNK5MIR] uses it on almost a
daily basis, although lately he has been
preoccupied with packing (this interview
was conducted afew days before Thomas
returned to Earth on the Shuttle-ed.).

CQ VHF: Has W5RRR been involved
in the school contacts with Mir ?

KC5BTL: We 've also done schools
with the astronaut while he is up there. A
captive audience. We have a lot of
schools waiting to do contacts with the
astronauts. The program contacting the
schools has been very successful.

Ham Radio Above 50 MHz
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Another thing we do is work with some
of the local schools who provide pre-mis­
sion practice for the astronauts. We loan
out equipment to the various schools
around the Center. These schools have
done contacts on past shuttle missions.
Now, they do practice contacts with the
astronauts in the simulators to help them
get ready for on-orbit activities .

I'd be remiss in not mentioning Gil
Carman, WA5NOM, who has been
instrumental in keeping the station oper­
ational and fairly easy to operate. There
are a lot of people who come in to oper­
ate the station. And it's a fairly sophis­
ticated station, but he has it all automat­
ed so it's really pretty easy to use. Just
hit one button, and it updates all the ele­
ments for all the satellites. It 's all menu
driven. About the only thing that isn't
automated yet is the Doppler [frequen­
cy shifting for satellite contacts]. We do
that by hand. Actually, we just pur­
chased a [Yaesu FT-]736 with the com­
puter control in it so that we can auto­
mate that part as well . There has always
been some club member out there vol­
unteering his time to operate the station
when there were folks there who didn't

know how to operate it. It just didn't
seem to be that high a priority to have
that aspect of it automated.

CQ VHF: What's next for W5RRR
and JSCARC?

We're getting ready to replace [our]
antennas....They've been up since the
mid '80s. We're going to get some new
2-meter and 70-centimeter Yagis out
there and replace the rotator. And we're
going to try to put up some other bands
as well.

Plus, we hope to have the ATV [ama­
teur television] console back up and run­
ning soon. We're going to put hardware
up on the International Space Station at
the endofthis year. We're no longer con­
sidered a payload. We're considered
crew equipment.

CQVHF: That is a big step, isn't it?
KC5BTL: Yes. As far as payloads go

for the International Space Station,
they'll still be assembling things until
2002, so you don't get any payloads until
about that time. But since we're now crew
equipment, we'll be up there at the end
of this year. We'll start out with just voice
and packet. Eventually, we'll branch out

into SSTV [slow-scan TV], ATV, and
lots of other modes and bands. I'm sure
W5RRR will playa role in that as well.

Come and Visit
CQ VHF: Is W5RRR open to hams who

visit the Johnson Space Center?
KC5BTL: Anyone coming to visit the

center can give us an e-mail and we'll set
up a tour of the shack. Just give us a call,
and we'll be more than happy to open the
doors and let you operate.

CQ VHF: Thank you, Matt,for this
opportunity to learn more about the
behind-the-scenes functioning of one of
ham radio's most visible activities. •

Resources

If you'd like to arrange a visit to
W5RRR, send Matt an e-mail message
at <kc5btl@amsat.org>. You can also
click on Matt's name at the bottom of
the JSCARC Web page at <http://
www .phoenix.net/r-mbordel/>,
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Book Review: "The Radio Amateur's
Satellite Handbook"

The Radio Amateur's Satellite Handbook is more than just an update
to The Satellite Experimenter's Handbook. The information has been
reorganized as well, making this book an outstanding resource for
both the beginner and experienced satellite op~rator.

The Radio Am ateur 's Sate llite
Handbook, by Martin Davidoff,
K2UBC, is the follow-on to

Davidoff's previous work, The Satellite
Experimenter's Handbook. When I first
got the brochure from the ARRL that this
book was availab le for purchase, I expect­
ed an update with new information and a
name change to its predecessor. I was
pleasantly surprised to discover that this
book is also better-organized, with the
material presented in a clearer form.
Whi le The Satellite Experimenter's
Handbook was excellent in its own right,
The Radio Amateur's Satellite Handbook
is better. This is one book that I would
defin itely recommend for your bookshelf
if you' re a satellite operator or thinking
about becoming one.

So let 's take a look at the kind of infor­
mation that' s in the book, how it' s orga­
nized, and how you can use it either to get
on the satellites or, if you're already a
satellite operator, to get more enjoy ment
out of it. I 'll list the details in tables to
make it easier to find the topics that you
might find interesting

What's in the Book
The Radio Amateur's Satellite

Handbook is a very complete sing le
source of information for the satellite
operator. It includes satell ite informa­
tion (history, transponders, frequencies,
operating modes) , alternative choices
for your ground station equipment
(radios, antennas, feedl ines, rotors),
opera ting techniques (antenna trackin g,
Doppl er, transmit power level manage-

• SateUftelJjgltal
amlAllOl1Ill
Cllrnm_till1lll

The Radio Amateur 's Satellite Handbook is
the ARRL's newest satellite guide .

ment), and sate llite tracking methods.
The book is filled with facts, tables, and
illustra tions useful to both the begi nner
and advanced operator.

How the Book Is
Organized

The book is divided into three basic
sections: Part I is an Introduction to the
Amateur Satellite Program; Part II is an
Introduction to Satellite Communica­
tions; and Part- III is the Technical
Ref erence. There are also eight appen-

Author Martin Davidoff, K2UBC, explaining
orbits at a VHF conference.

dices (A through H) with useful reference
information and a glossary of terms asso­
ciated with amateur satellite commu nica­
tions. Table 1 lists the content s by chap­
ter and title and tells you which kinds of
satellite operators (beginners, experi-

"This is one book that I would
definitely recommend for
your bookshelf ifyou're a
satellite operator or thinking
about becoming one."

y Ken Ernandes, N2WWD (n2wwd@amsat.org)
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Table 1. How the Radio Amateur's Satellite Handbook Is Organized

Chapter

Part I
1
2

Part II
3
4

5
6

Part III
7
8
9
10
11
12
13
14
15

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G

Appendix H

Title

Introduction to the Amateur Satellite Program
History: ::::} 1980
History: 1980 ::::} Future

Introduction to Satellite Communications
Getting Started
Satellite Analog Communications Plus

(SSB/FM/PARROT/CW/ROBOT)
Satellite Digital Communications
Operating Notes

Technical Reference
Tracking Basics
Satellite Radio Links
Antennas for Space Communication: Basics
Antennas for Space Communication: Practical
Receiving and Transmitting
Satellite Orbits
Tracking Topics
OSCAR: Onboard Systems
So You Want to Build a Satellite

Radio Amateur Satellite History: Dates and Frequencies
Radio Amateurs Operating in Space: Summary
Profiles of Current Amateur Satellites
BASIC Programs
Internet Sites of Interest
Conversion Factors, Constants and Derived Quantities
FCC Rules and Regulations governing the

Amateur-Satellite Service
Satellite Tracking: Graphic Aids

Appeals to:

All
All

Beginners

Beginners
Beginners
Beginners

Beginners
Beginners, Experienced
Beginners
Home Brewers
All
All
All
Experienced
Experimenters

All "­
All
All
Home Brewers
All
Experienced

All
All

"You won't outgrow The Radio Amateur's Satellite Handbook­
this one's a keeper. Experienced satellite operators willfind quite a
bit of useful reference information."

"While a good 'Elmer' always
helps, a beginner can use the
information in this book to set
up a station and begin
operating on the satellites."

enced, experimenters, homebrewer, all)
will be interested in that chapter.

Information for the New
Satellite Operator

This book was obviously conceived
and written with the beginner in mind .
While a good "Elmer" always helps, a
beginner can use the information in this
book to set up a station and begin oper­
ating on the satellites.

I should point out that when I say a
"beginner," it could be a either new ama­
teur radio operator or a seasoned opera-

tor with little satellite experience (or lit­
tIe experience with a particular satellite
mode). For instance, although I have
extensive CW and phone experience on
the satellites, I'd classify myself a begin­
ner with the digital modes (i.e., packet)
since my main digital experience with
satellites has been receiving telemetry.

Table 2 lists key beginner topics cov­
ered by chapter. The information refer­
enced in this table begins by letting you
know what type of satellite operating
modes are available and gives you differ­
ent options to get the equipment together
to assemble a station for operating your
selected mode(s). The equipment choices
include "homebrew" antennas and trans-

mit and receive equipment. The topics
also include the basics of satellite track­
ing so you can figure out when the satel­
lite will be available for communication.

Information for the
Experienced Satellite
Operator

You won't outgrow The Radio
Amateur's Satellite Handbook-this
one's a keeper. Experienced satellite
operators will find quite a bit of useful
reference information. As I did with its
predecessor, I keep this book handy in my
shack as a reference.
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8. Satellite Radio Links

5. Digital Communications

4. Analog Comm unications Plus

9. Antennas for Space Communication:
Basics

10. Antennas for Space Communication:
Practical

11. Transmitting and Receiving • Modifying equipment for satellite operation
• How to optimi ze receivin g on your satell ite station
• Using appropriate transmit power levels

• Introduction to circular and elliptical orbits
• Pictorial description of orbital (Keplerian) elements
• How satellite ground coverage increases as the satellite' s altitude 2 increases

Table 2. KeyTopics for Beginning Satellite Operators

Key Topics

• What modes of satellite communications are available
• Critical decision points-building toward the operating mode and station type

you want
" How and why we operate full duplex on the satellites
• Example case studies of beginning operators

• Operating Basics for voice and Morse code communications
• Transponder types and operating characteristics
• Names for different transponder modes

• Set-up and operation of a digital satellite station
• Differences between satellite and terrestrial digital equipment and operations

• Information resources: on the air, on-line, publications, and organizations

• Knowing when the satellite is available (above your horizon)
• Knowing which direc tion to point beam antennas (if you 're using beams)
• Basics of Doppler frequency shift
• Computer-based tracking, including program names and where to get them
• Non-computer tracking techniques
• Basic information about orbital (Keplerian) elements

• How to compensate for Doppler frequency Shift
• Familiarity with spin modulation

• Information about gain and effective radiated power
• Polarization types: vertical, horizontal , and circular-

• Simple but effective fixed antennas for satellite communi cation s

Chapter

3. Getting Started

13. Tracking

12. Satellite Orbits

6. Operating Notes

7. Tracking Basics

Table 3. Key Topics for Experienced Satellite Operators
Chapter
6. Operating Notes

7. Tracking Basics

8. Satellite Radio Links

9. Antennas for Space Communication:
Basics

10. Antennas for Space Communication:
Practical

I I . Trans mitting and Receiving

12. Satellite Orbits

13. Tracking

Key Topics

• On-the-satellite activities
• Sate llite operating schedules

• Summary of tracking terms
• Date/time and Latitude/Longitude conversation information

• Doppler shift computation equations
• Faraday rotation information
• Predicting signal levels for satellite communi cations

• Techniques for producing circular polarization

• Beam antenn as for satellite communications
• Computing effective radiated power

• Using the feedline to supply DC voltage to a mast-mounted pre-amp
• Pre-amp weather proofing techniques

• Equations for basic orbital predictions
• Special orbit types

• Equations for antenna pointing
• Basic orbital design to optimize ground coverage
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Table 4 . Information for "Homebrewers"

Chapter

10. Antennas for Space Communication:
Practical

11. Transmitting and Receiving

12. Satellite Orbits
Appendix D BASIC Programs

Construction and Software Projects

• AZ/EL rotor
• Dipole
• Eggbeater
• Ground plane
• Helix
• Lindenblad
• Parabolic dish
• Quad
• Quadrifiliar helix
• Turnstile reflector

• 435 MHz cavity filter to remove front-end overload in full duplex
• Techniques for tapping off RF from a 2-meter FM receiver
• Pre-amps: 28 MHz, 144 MHz, 435 MHz, 2.3 GHz

• Software source code building blocks for orbital prediction
• Terrestrial distance and bearing \
• Ground tracks for circular and elliptical orbits
• Average daily access times for circular and elliptical orbits

, I

I

Resources

You can buy The Radio Amateur's Satellite Handbook for $22 (plus shipping and
handling) directly from the ARRL, from AMSAT, or from the CQ VHF bookstore:

ARRL , 225 Main Sreet., Newington, CT 06111; Phone (orders only): (888) 277­
5289 or (860) 594-0355 ; Fax : (860) 594-0303; Internet: <http://www .arrl.org>.
Order # 6583

AMSAT-NA, 850 Sligo Avenue,Suite 600,Silver Spring ,MD 20910-4703; Phone:
(301) 589-6062.

CQ Communications , Inc., 25 Newbridge Road, Hicksville, NY 11801; Phone:
(516) 681-2922; Fax: (516) 681-2926.

'" H azers
For Rohn

(fI}Mfm
13620 Old Hwy 40

Boonvilie MO 65233

"N ever Climb Your Tower Again!''rM
Model Mat eri al Ant. Ld. UPS ppd

H-2 Hvy Dt. Alum. 12 sq. ft. $360.50

H-3 Aluminum 8 sq. ft. $273.00

H-4 Galv. Steel 16 sq. ft. $348.00

(660) 882-2734
http :/www.glenmartin.com

tors with information that makes satellite
operating more enjoyable. A significant
number of homebrew projects and station
setup tips are also provided throughout.
This book is the most complete single
source of information available today on
amateur satellite communications. •

GET
T HE
ATV
BUG!

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

HAMS: Ask for our free 10 pg A TV Catalog.
Wehave it all, downconverters, transmitters,antennas,
am s, etc. for the 70, 33, 23 and 3cmATVham bands.

~

vides information for all types of opera­
tors. The book is organized so the begin­
ner can see what satellite operating is alL
about and learn what he or she needs to do
to get started communicating via satellite.
It makes a seamless transition from begin­
ner topics , providing experienced opera-

"This book is the most complete
single source of information
available today on amateur
satellite communications."

Information for the
"Homebrewer"

Since there are "homebrewing" pro­
jects for both the beginner and experi­
enced operator, I 'm addressing these pro­
jects as a separate topic. Table 4 lists the
various "homebrew" projects in this
book, which include plans for building
both fixed and beam antennas as well as
electronics projects for transmitting and
receiving components. Since homebrew­
ing isn't limited to just hardware, I also
reference the software source code given
in the book.

Summary
The Radio Amateur's Satellite Hand­

book is an excellent reference that pro-

Table 3 lists key topics for the experi­
enced operator by chapter. The informa­
tion referenced here builds on the practi­
cal experience gained through operating
on the satellites. This includes beam
antennas and how to point them and fol­
Iowa satellite across the sky. The infor­
mationalso gives you the background
technical information needed to get the
most from satellite tracking software or
manual tracking techniques.

CIRCLE 72 ON READER SERVICE CARD CIRCLE 71 ON READER SERVICE CARD
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The Art of Homebrewing{iroject Corner

Double Your Fun Whi le QRP
Here's a way to switch between a low-voltage HT supply for long _
battery life and higher power when you need it to access those
distant repeat ers.

Sitting in this month in the "Project
Corner" is Sco tt Farrell , KE4WMF,
sharing a circuit he uses to extend his
battery life while operating QRP
mobile on his bicycle.But it's handyfor
j ust about any QRP activity when you
need to conserve power, yet have some
extra "oomph" available when you
need it.- W2VU

Have you ever wondered how you
can best conserve battery power
while operating portable or QRP

(low-power)? I know I have. I primarily
operate QRP/b icycle mobile (see "Riding
the Airwaves ," CQ VHF, February,
1998), so battery conserva tion is a major
concern for me.

Long-lasting 13.8-volt "gel cell" bat­
teriescan provide the necessary power, but
many of today' s newer HTs (handheld
transceivers) run on 9.6 volts and are
unable to directly accept 13.8 volts.
Getting 9.6 volts into these HTs without
the dedicated Nickel Cadmium (NiCd)
battery pack means using a DC-to-DC
adapter, a device that converts one volt­
age (13.8) to another, desired, voltage
(9.6) .The problem with even the most effi­
cient adapters is that they consume power
during operation, effectively reducing the
duration of your battery's charge.

For example, my Yaesu EDC- 12 con­
sumes 20 rnA all by itself , even with the
HT disconnected. Given that my Yaesu

*Scott Farrell, KE4WMF, is a Coast
Guardsman stationed in Cape Cod ,
Massachusetts . Whenever possible (and
when he's On land), he rides his HT­
equipped bike to work. This is Scott 's sec­
ond article for CQ VHF.

The battery switch can be housed in some­
thing similar to the author' s Velcro® HT
holder. In this photo , you can see the switch
mountedbelow the HT,providing easy access

for switching fr om low to high power.

FT-l l R HT consumes a miserly 16mA in
standby, over half of my battery ' s avail­
able power is being used to operate the
adapter, effectively cutting my operating
time in half! Even worse , if you leave the
battery conn ected to the adapter when
you are away from your rig, the adapter
will slowly discharge the battery.

Several Solutions
There are severa l options available to

solve this proble m. I'll cover three in this
article. Since most HTs can operate on as
little as 4 volts (although with reduced
power--ed.), my first option is to operate
directly from a 6-volt, 4-amp-hour (Ah)
gel cell (one came with my high-power
bicycle lighting syste m) . With 6 volts ,
transmitter power is reduced to 2 watts ,
and maximum current is 900 rnA, instead
of 1.5 A. In addition , the battery -draining
adapter is eliminate d. Four amp-hours is
enough to modestly operate most HTs for

days, and I' m happy with that kind of
endurance. However, I occasionally need
5 watts to use a distant repeate r. For this,
I need 12 volts and an adapter. This dilem­
ma compelled me to find a way to have
the best of both worlds : maximu m HT
power and battery longevity...hence the
next option.

The Series/Parallel
Solution

This option uses two 6-volt batteries
instead of one 12-volt battery. Battery
conservation begins with using the mini­
mum power necessary to maintain com­
municatio ns, but continues by using the
minimum voltage necessary to operate
the radio. Using two 6-volt batteries is in
keeping with this philosophy, but proper
wiring allows 12 volts to be immediately
avai lable when needed forhigh power. To
minimize expenses, I decided to use items
already on hand: two 6-volt, 4-Ah gel
cells, a Yaesu EDC-12 adapter, a handful
of DC coaxial jacks/plugs, and my cur­
rent homebre wed HT mount (see photo).
The HT mount holds all components
excep t the gel cells, which fit snugly in
an under-seat pack.

The idea is relatively simple: Create a
system that allows the operator to conve­
niently change the operating voltage from
6 volts to 12 volts. At first, I simply wired
the batteries to have two indep endent 6­
volt outputs and one 12-vo lt output
(remember your ser ies-paralle l basics:
two 4 Ah 6-volt batteries wired in series
will give you 12 volts at 4 Ah, while
wiring them in para llel will give you 6
volts at 8 Ah). At first I thought I'd solved
my problem, but I decide d I didn't want
to be physically unplugging and plugging
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CIRCLE 76 ON READER SERVICE CARD

LPA
Standard
Standard
HPA
HPA

LPA
Standard
Standard
HPA
HPA
HPA

LPA
Standard
Standard
Standard
HPA
HPA I

High Power
Amps

144mhz 400watts
220mhz 225watts
440mhz 185watts

6 15/0.7
14 15/0.7
28 15/0.7
22 15/0.7
56 15/0.7
50 15/0.7

6 15/0.7
28 15/0.7
25 15/0.7
59 15/0.7
54 15/0.7

5 14/0.8
20 14/0.8
16 14/0.8
40 14/0.8
36 14/0.8
32

8-35
130
130
225
225
225

10-50
170
170
375
375

1-5
1

10
5-10

25-40

1-5 10-50
1-2 100

5-10160-200
25-45 160-200

5-10 350+
10-25 350+

1-5
5-10

25-45
5-10

10-25
75

M~~~~ 41OG Model1452G •
_ TE SYSTEMS TEL (310)478-0591

P.O.Box 25845 FAX (310)473-4038
Los Angeles, CA90025

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

We can interface our
transverters with most radios

~-----------
0503G
0508G
0510G
0550G
0552G
e:mim---------
1403G
1405G
1410G
1412G
1450G
1452G

~-----------2203G
2210G
2212G
2250G
2252G
2254

mli!irnJI-----------
4405G 1-5 15-50 9 12/1.2 LPA

; 4410G 10 100 19 12/1.2 Standard
4412G 15-30 100 19 12/1.2 Standard
4448G 1-5 75-100 25 12/1.2 HPA
4450G 5-10 185 35 12/1.2 HPA
4452G 25 185 30 12/1.2 HPA

Description Size Wt Connectors
LPA=Low-power amp 3x6x5 41bs UHF
Standard=Mobiie/Base 3x6x11 61bs UHF or N
HPA=High-power amplifier 3x10x11 91bs UHF or N
REPEATER AMPLlFlERS- continuous-duty, exten-
sive mode/listing availab/e-c to tor details

operate on a bicycle tour for several days
without recharging!

Going the NiMH Route
Perhaps the most efficient option is to

substitute eight I.2-volt Nickel Metal
Hydride (NiMH) "AA" batteries for the
6-volt gel cells in the schematic. I'd have
used this plan, but I already carry 6-volt
batteries for my lighting system and I
didn't want to make the $24 investment
in NiMH AAs, which cost about $3 each.

But if you choose to use this option, VI
and V2 on the schematic become two
banks of four AAs. The parallel-series
switching of SI makes either 4.8 or 9.6
volts available directly from the batter­
ies...exactly the same voltages provided
by the manufacturer's batteries! The
DC-DC adapter can be eliminated alto­
gether, since voltage step-down is not
necessary, further increasing endurance.
To make this change in the schematic,
eliminate the DC-DC adapter and S2.
Then wire SIA-O to the center conductor
of J3. Finally, wire SIB to J3's shield . To
charge the batteries, plug the manufac­
turer's charger into J3 and place S1 in the
position appropriate to the output of your
charger (4.8-volt, use position "2"; 9.6­
volt, use position "1"). (Be sure to use a
charger designed specifically for NiMH
batteries. A "standard" NiCd charger
may not sense a full charge and could
pose a fire hazard. See "An NiMH
Warning: Don't Toast Your Battery" in
our March, 1998, issue.--ed.)

Overkill?You Decide
Is this switching system overkill?

Perhaps. But my goal is to make my bicy­
cle mobile station as safe and efficient as
possible. To illustrate the gains of my
setup , I offer the following calculations:
Using a 5-5-90 duty cycle (that's 5%
transmit, 5% receive/signal, and 90%
standby/squelched; the same figures
used in manufacturers' ads), a 12-volt, 4­
Ah gel cell would power my HT at 5
watts for 30 hours (total two-way talk
time, or TT, is 3 hours, or 10% of total
time). The same battery would power my
HT at 1.5 watts for 40 hours. By elimi­
nating the adapter and operating on 6
volts at 1.5 watts, that time is extended
to 60 hours. But. .. when I switch to 6­
volt parallel operation, my battery size is
doubled to 8 Ah, further extending my
time to 120 hours.

The key to battery conservation while
operating QRP is using a dual voltage

connectors-while I was riding my bicy­
cle-to change the voltage supplied to the
HT. Also, I needed a method for bypass­
ing the adapter while operating on 6 volts.
So I decided that a switching network
would be much more convenient and
safer to operate while riding.

Here's the plan. Ideally, a double-pole
four-throw (DP4T) switch is needed; but,
since size is important and small DP4T
switches are hard to find, I opted to use
two double-pole double-throw (DPDT)
switches instead. The switches are
mounted close to one another for simul­
taneous operation, and they both have a
center OFF position that helps prevent
accidental battery discharge or voltages
where they are not wanted (12 volts to the
HT, or6 volts to adapter). Plus, the switch
handles can be physically connected with
plastic and epoxy for 2P4T action, fur­
ther reducing the risk of accidents.

Circuit Design
Refer to the schematic as you read the

following paragraphs to follow the power
paths. For 5-watt/I2-volt operation, both
switches are placed in the "I" position.
Switch S1 is used to switch the batteries
from parallel to series. This is done by
having the SIB contacts short battery
VI's negative terminal to V2's positive
terminal. VI's positive terminal, which
now has 12 volts, is routed to S2B viajack
n. S2 either includes (position "1") or
bypasses (position "2") the DC-DC
adapter in the circuit. In the"1" position,
voltage is sent to the DC-DC adapter via
S2B, and V2's negative terminal is rout­
ed to the adapter via J2. The 9.6-volt out­
put of the adapter is then sent the HT via
S2A and J3.

When economic 6-volt operation is
desired (most of the time for me), place
both switches in the "2" position. S1
places VI and V2 in parallel and routes
their positive terminals to S2B. The neg­
ative terminals are routed directly to J3.
With S2 in the "2" position, operating
voltage bypasses the DC-DC Adapter
and is routed straight to the HT via J3.

The system is easy and convenient to
use. Fuse protection is abundant. With
the vibration my connections receive
while riding off road, the last thing I want
is a short circuit that results in a fire under
my seat! Another benefit of this setup is
that switching from 12-volt series to 6­
volt parallel power doubles my operat­
ing time (from 4 Ah to 8 Ah). With that
kind of endurance available, I could
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J 3
Out to HT

Figure. Schemati c diagram of the series/para llel battery switch used to
deliver lower voltage (less power but longer battery life) or higher volt­
age (in this case , through a 12-9.6-volt DC adapter,for higher power
but shorter battery life),with thefli ck oftwo switches .See textfor details.
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Parts List Resources
All parts except the gel cell batteries are available from RadioShack; all parts

including the gel cells may be available from other parts dealers as well.

2 DPDT (double pole, double throw) center-off switches
1 6 x 3 x 2 inch project box
4 lO-amp in-line blade type fuses
1 3-amp in-line blade type fuse
4 5.5 x 2.1 mm. DC coaxial plugs (two are already included if RadioShack

5-foot DC coaxial extensions are used; two more are needed for short
jumpers from cables to batteries)

. 3 panel mount 5.5 x 2.1 mm DC coaxial jacks
2 in-line mount 5.5 x 2.1 mm DC coaxial jacks (already included if

RadioShack 5-foot DC coaxial extensions are used)
2 5-foot DC coaxial extensions or make your own 5-foot cables
1 DC-DC Adapter (use whatever is appropriate for your HT's voltage needs;

mine is a Yaesu EDC-12, which converts 13.6 volts to 9.6 volts)
2 6-volt, 4-Amp-hour rechargeable gel cell batteries, available from a vari­

ety of sources. If NiMH option is used, substitute 8 1.2-volt NiMH AA
cells and two AA battery holders for the gel cells.

setup. As I mentioned earlier, most HTs
can operate on as little as 4.8 volts. So
why operate on 9.6 volts or 12 volts if the
same results can be achieved with less
voltage, especiall y while listening? By
using two lower voltage batteries (either
4.8 volts or 6 volts), the benefits of par­
allel longevity and series maximum
power can be readily achieved with no

drawbacks other than the initial labor
involved to make it work. The difference
in size and weight between two 6-volt,
4-Ah gel cells and one 12-volt,4-Ah gel
cell is negligible, but the endurance gains
are undeniable! •

© 1998 by Scott Farr ell, KE4WMF. Permission is hereb y
gra nted to dup licate and distri bute this art icle in full, pro­
vided source and author are credited.

For an electronic copy of the full-size
schematic (8-1/2 x 11 inches) with part
numbers, feel free to e-mail me at
<KE4WMF@aol.com>. Please try to
be patient if I don't respond soon. I'm
in the Coast Guard and spend over half
the year at sea. (We'll also try to post it
on the CQ VHF Web site at <http ://
members.aol.com/cqvhf/ >. Look under
"1998 issues" f or the f ile KE4WMF.
ZIP. Be aware, though, that it' s about
750 kb in size and might take quite a
while to download.-ed.)

Do you have a VHF/UHF-related
project you'd like to share with yourf el­
low readers? Send it along and if we
think it' ll appeal to a significant num­
ber of readers, we' ll publish it. But
please get a copy ofour writers' guide­
lines fir st . Either download them fro m
our Web site <http://members.aol.com/
cqvhf/> or send a request with a busi­
ness-sized SASE to Writers' Guide­
lines, CQ VHF, 25 Newbridge Road,
Hicksville, NY 11801.
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lub Spotlight Ham Radio Clubs in Action

Cadena EI Conquistador, Inc.
Fajardo, Puerto Rico

The hams of NP3P demonstrate that a club
doesn't have to be reaI big to be reaI active.

Some of the more active members ofCadena el Conqui stador , Inc. (NP3P) , Fajardo , Puerto
Rico . From left to right in the front row are Sammy, WP4NIW; Carlos, NP3E ; and Mei-Ling,
NP3MJ. In the rear,from left to right, are Cesar, NP3H; Fredye, WP4GPX; Carlos, NP3CB;
and Roberto KP4SK. Other active club members not pic tured include Jimmy , KP2BH; Mundo ,
WP4HNN; Melba, WP4WK; Mariam , NP3HC; Arnaldo, WP4MYI; Jose (Cache) , NP4HY;

Rafi, WP4NHM; Carlos WP4MKU; and Jose, WP4AZT.

The club, which was formed in 1991,
has about 15 active members and is 9ne
of only three or four radio clubs in Puerto
Rico that are incorporated, according to
"A Wind Powered Repeater" author
Cesar Amaro, NP3H. One of Cadena el
Conquistador' s major activities each year
is the special event station that it operates
on Vieques Island, off the Puerto Rican
coast, in connection with the annual
Vieques Cultural Festival. The Vieques
Island operation is especially popular
among hams seeking the Islands on the
Air (lOTA) award, to whom Vieques is
best known as NA-099 .

For more information, contact Cadena
el Conquistador, Inc. , P.O. Box 161,
Fajardo, PR 00738. •

C
adena el Conquistador, Inc., NP3P ,
is an active radio club based in
Fajardo, Puerto Rico, some 30

miles east of San Juan at the island's
northeast comer. It maintains both voice
and digital repeaters in Fajardo (146.690
MHz voice; 145.030 MHz digital) and
about 10 miles to the west in Rio Grande
(146.990 voice; 145.030 digital), with a
224.700-MHz link between the two voice
repeaters. The Rio Grande site, on Puerto
Rico's northern coast, has backup power
provided by the wind generator described
in the article, "A Wind Powered Re­
peater ," elsewhere in this issue.

Ham Radio Above 50 MHz

Map ofPuerto Rico showing locations ofFajardo, the repeater site in Rio Grande , the capi­
tal city of San Juan, and Vieques Island, from which Cadena el Conquistador operates an

annual special event station.
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n the Public Int erest Public Service and Emergency

More Ham Help in Severe Weather

When surprise storm s struck the northeast at t he end of May,
hams helped t he Nationa l Weather Servi ce keep tabs on "what was ,
happening where" on a very busy weather weekend.

Downed trees like this one were a common sight across the northeastern U.S. on the weeke nd
ofMay 30 and 31, as a line ofsevere storms spawned tornadoes and caused significant dam­
age in Pennsylvania, New York , and New England. (Photos cour tesy ofRob Mace do, KD1CY)

S evere storms struck the eastern
United States on Sunday, May 30,
and Monday, May 31, and hams

once again were instrumental in keeping
lines of communication open, both before
and after the storms roared through. A
fast-moving disturbance that was blamed
for tornadoes in the upper Midwest early
on Sunday morning caused tornadoes ,
hail, and heavy rain in parts of New
England, New Jersey , New York, and
Pennsylvania, by Monday morning leav­
ing a path of damage and destruction in
its path. Our focus this month is on ham
radio ' s response .

"Take Cover"
Amateurs in New York ' s Capital

District and beyond came out in force late
Sunday afternoon, as a line of successive
storm cells pounded Alban y and sur­
rounding counties . Severe weather nets
were begun in at least six New York
counties, as well as in neighboring
Vermont and western Massachusetts.
"Take cover" advisories were issued
through the late afternoon and evening,
and severe storm and tornado warnings
were posted in outlying counties until as
late as 2:00 a.m.

Steve Pertgen , W2FXJ , of the Albany
office of the National Weather Service
(NWS), operating under the Albany
NWS call of WX2ALY, was heard on
many area repeaters issuing warnings and
gathering reports. Perhaps the busiest net
was on the 146.91-MHz Mt. Greylock,
Massachusetts , repeater, which cove rs
the entire tri-state area. The net, run by
Don Horton, NlISB , was in high gear
throughout most of the evening.

Other, more localized nets were being
run in, Renssel aer , Greene, Columbia,

Schoharie, Schenectady, and Albany
counties, sometimes evo lving from
severe weather spotting nets into emer­
gency response nets . One place that hap­
pened was in Mechanicville, New York,
in Saratoga County, where two tornadoes
touched down. Apr il Stack, K2ZCZ,
reported that one tornado was an F3, with
winds over 150 mph, and a path that was
a half mile wide and two miles long.
Stack commented that the tornado may
be "garden variety for Alabama, but not
for New York."

Initial reports stated that' at least 15
homes were leveled, with much proper­
ty damage to both residences and local
businesses. What bega n as volunteer
coord ination by Jim Pickett, N2RXP, to

assis t police and fire personne l in
Mechanicville became an operations net
for Red Cross of Northeastern New York.
John Farina, WA2QC Y, was grabbed up
for NCS (net contro l station) duty and
stayed with the net until its conclusion at
1:48 a.m.Red Cross shelters were opened
at three sites-two in Saratoga County
and one in Rensse laer County-and
housed some 100 displaced residents.

Hams provided communication links
to the shelters and assisted with damage
assessment on Monday and Tuesday .
Russ Greenman, WB2LXC, and Ken
Coyne , KB2UTI , went in to survey the
hardest hit area in the northern end of the
com munity, often being detoured by
downed trees and power lines.Final dam-
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Even where trees were left standing, downed limbs and branches pulled down power and tele­
phone lines, giving hams plenty of opportunity to provide emergency communications in the

wake of the storms.

age assessments showed that at least 32
homes were destroyed by the tornado,
with 50 more suffering major damage.
Electric, gas, and water service to the
northern portions of Mechanicville and a
wide area of nearby Stillwater were not
expected to be restored for several days.
On the plus side, although at least two
dozen people were injured, no loss of life
was reported.

The Action Moves to
Massachusetts

At the NWSoffice in Taunton ,
Massachusetts, Sunday, May 31, required
one of the longest and most widespread
Skywarn activations in many years.
Damage was reported over a large area and
activations spanned a l4-hour period.

Rob Macedo, KDICY, received a 7:00
a.m. phone call from NWS meteorolo­
gists Walter Drag and Bill Simpson, ask­
ing for SKYWARN personnel to be in the
office first thing in the morning . The first
"threat area" warnings were issued for
Connecticut and Rhode Island. KD1CY
picks up the story.....

Heads up notification was given early that
Sunday Morning to Len Mathieu, N1PTG,
Assistant Skywarn Coordinator for
Connecticut, and Harvey Broverman, K1PZS,
alternate NCS for the Soapstone, Connecticut,
147.00 MHz Skywarn Net. Jeff Mitchell,
N1YOU, from Rhode Island Skywarn, was
also called as activity moved into the Ocean
State. I called for William Dohr, KB0UYO,

Ham Radio Above 50 MHz

to go to the NWS office in Taunton for the
early morning hours as I gathered data and
alerted all personnel throughout the rest of
NWS Taunton 's Warning Area of
Responsibility, which includes southern New
Hampshire, all of Massachusetts except for
Berkshire County, all of Rhode Island and
Hartford, Tolland , and Windham Counties in
northern Connecticut.

Next, I sent a heads up page of dangerous
weather for the region to coordinators and
spotters on our "Alpha Pager Contact" list. In
that page, I asked people to refer to their e-mail
(since everyone on that list has e-mail) for
details on this very serious weather situation .

The e-mail messages included a Public
Severe Weather Outlook bulletin for southern
New England , a Convective Outlook from the
Storm Prediction Center in Norman,
Oklahoma, a forecast discussion from NWS
Taunton and a Special Weather Statement
from NWS Taunton. Next, heads up notifica­
tion calls were made to western and central
Massachusetts and southern New Hampshire,
putting the entire network on stand-by alert.

I then went up to the NWS Taunton office,
along with Dartmouth Communications
Officer Tony Duarte, N1XRS, and Acushnet
RACES Radio Officer Mike Leger, N1YLQ.

We arrived by 10:15 a.m. Approximately
30 minutes later, a Severe Thunderstorm
Warning was issued for northern Worcester
County. Dime-sized hail was reported in
Gardner, Massachusetts. Severe Thunder­
storm Warnings were then issued for
Middlesex and Essex Counties, also in
Massachusetts, as the. thunderstorm intensi ­
fied along the warm front. Dime-sized hail
was also reported in Chelmsford Center, with
three- . to four-inch diameter trees down in

Littleton. Next, reports of dime- to nickel­
sized hail came in from Peabody,
Massachusetts, verifying three of the four
warnings issued that morning. The focal
points for this portion of the activation were
Waltham Skywarn on the 146.64 repeater,
Danvers Skywarn on the 145.47 repeater , and
Haverhill Skywarn on the 146.625 repeater.

The Going Gets Tough
Activity then began moving in from-east­

em New York. Tornado Watches were post­
ed through New York, with an additional
Tornado Watch posted for Berkshire,
Hampden, Hampshire, and Franklin Counties
of Massachusetts. At this time, Massachusetts
Emergency Management Agency (MEMA)
Director Peter LaPorte asked for RACES
activation statewide. Tom Kinahan, N1CPE,
State RACES Radio Officer , and Mike Baril,
N1PSE, Area III East RACES Radio Officer,
went to staff the MEMA Bunker in
Framingham and activated RACES.

The RACES activation meant that the
146.64-MHz Waltham repeater would need to
either be utilized by RACES or jointly by
RACES and Skywarn. Bill Fernandez,
KB 1ClE, in his first stint as net control , asked
Area I RACES Radio Officer Terry Stader,
KA8SCP , if heshould relinquish use of the
repeater. Terry politely decl ined and had
RACES utilize the MMRA linked repeater
system so that Skywarn operations could con­
tinue on 146.64. Special thanks to Terry ,
KA8SCP, for doing this for us. Meantime,
Bill, KB1ClE; did a fine job in his first stint
as net control and handled weather traffic very
well. Special thanks to Bill for being net con­
trol as needed.

Given the fast motion of the thunderstorms
(50-70 mph), I asked for all nets from
Worcester County, Massachusetts, westward
to go into formal nets. Shortly after 5:00 p.m.,
a liaison network was established with Al
Frugoli, KE1FO, and Steve Sawyer,
KA1SWR, providing liaison between the
repeaters on Mount Greylock, Mount Tom,
and in Keene, New Hampshire. All liaison
work was relayed into the Worcester County
Skywarn Linked Repeater System, which
operates on the 145.37 (Templeton) and
146.925 (Worcester) repeaters . In addition,
the MEMA Linked Repeater System on 53.31
and 448.175 MHz provided liaison to far
reaching areas of western Massachusetts,
northern Connecticut, and southern New
Hampshire, as well as keeping liaison with
MEMA Framingham and RACES.

Reports came streaming in from the Mount
Greylock net of dime- to nickel-sized hail,
winds of 50-70 mph, possible tornado touch­
downs in Bennington County, Vermont, a
possible tornado touchdown and airport evac­
uation in Pittsfield, Massachusetts, and many
other reports . This liaison work gave us plen­
ty of time to warn counties in Taunton's
Warning Area of Responsibility.
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Amateur Radio Month Declarations

Hams in New Jersey, New York, and North Carolina were recognized for their
contribu tion s earl ier this year with "Amateur Radio Month" proclamations in those
states. Following is the text of the New Jerse y procl amation, which can serve as a
template for requesting similar declaration s in other states:

State of New Jersey
Executive Department

Proclamation
WHEREAS, since the early nineteenth century, experimenters have laid the groundwork

for what is known today as the Amateur Radio Service, which comprises nearly 700,000 ded­
icated and federally licensed individual s nationally, almost 20,000 of whom reside in the
Garden State; and

WHEREAS, through the development of communications skills and technology, these
amateur radio operators promote international goodwill through contacts with foreign sta­
tions and cosmonauts on the Mir space station; and

WHEREAS, amateur radio operators provide educational opportunities for young people
through the avocations of amateur communic ations and public service, bringing science and
technology to youth service groups and into the classroom; and

WHEREAS, amateur radio operators donate their services and equipment free of charge
to federal, state, and local emergency service agencies in the interest of the citizens of the
State of New Jersey; and

WHEREAS, the Amateur Radio Service is on alert for any emergency , local or world­
wide; and

WHEREAS, they practice their emergency communications skills annually in the month
of June during the American Radio Relay League 's "Field Day" exercise, which this year
will take place the weekend of June 27-28, 1998; and

WHEREAS, it is fittin g to give recognition to the far-rea ching techn ological and ser­
vice achievements of amat eur radio operators and this importa~t emergency preparedness
exercise ;

NOW, THEREFORE, I, CHRISTINE TODD WHITMAN, Governor of the State of New
Jersey, do hereby proclaim JUNE 1998 as AMATEU R RADIO MONTH in New Jersey, in
recognition of the contributions made by the many dedicated Amateur Radio Operators of
the Garden State.

GIVEN, under my hand and the Great Seal of the State of New Jersey, this twenty-sixth
day of May in the year of Our Lord one thousand nine hundred and ninety-eight and of the
Independence of the United States the two hundred and twenty-first.
(Signed) Christine T Whitman, Governor

Activi ty then moved into northern
Worcester , Cheshire, and Hillsborough Coun­
ties. Trees went down in the Winchendon,
Massachusetts, area. One fell onto a car, caus­
ing an accident and two fatalities. This report
was made via amateur radio and later con­
firmed by the Winchendon Police Depart­
ment. Activity then streaked into Middlesex
and Essex counties, which already had been
hit once by severe weather activity. The
Waltham, Danvers, and Haverhill repeaters
were again used for this activation.

It Wasn't Over Yet
The night was not over yet. A third line of

thunde rstorms then made its way over
Southern New England. This line covered­
and spread destruction over-the widest area
yet, tracking along southern Berk shire,
Hampd en , Hamp shire, and southern
Worcester Counties of Massachusetts, and on
into northern Connecticut and Rhode Island.

As this line approached, activity once
again increased on all the Skywa rn nets.
Many reports of downed trees and dime-sized
hail were sent in by AI, KEI FO, and Ray,
KAIJJM, from Hampden and Hampshire
Counties in western Massa chusetts. Bri an
Skalarski, N l VRK , ran net control on the
Mount Tom 146.94 repea ter, during the
height of the event, and forwarded reports for
Ray,KA !JJM,to relay tous at NWS Taunton.
Numerous reports of wind damage and hail
came streaming in from Brian. At the same
time, more activity spread into portions of
southern New Hampshire. Our New
Hampshire liaison , Steve, KAISWR, pro­
vided numerous wind damage reports, and
then golf ball- sized hail damaging cars in
Walpole . The Worcester County Link ed
Repeaters, 145.37 Templeton, and 146.925
Worcester were again used for this portion of
the operation. The pinnacle of activity, how­
ever , was yet to follow.

A Storm Chaser Joins In
William Dohr , KB0 UYO, a Skywarn

Spotter as well as a storm chaser from South
Dakota, went "in the bear 's cage," as he put
it. After monitoring activity along the south­
west side of the storms in Amh erst,
Massachusetts, he proceeded south to the line
of storms that slammed into southern
Worceste r County and where some of the
worst damage was done. Will ran right into
the storms, dodging knocked -down trees in
the town of New Braintree.

Will's account was that the lightning lit up
the sky and he saw a funnel cloud right in front
of him; following that, a roaring sound and
the winds increased, causing major damage.
Will then reported a possible tornado on the
ground in New Braintree. Immediately upon
receipt of this information, NWS Taunton
issued a tornado warning.After slamming into
New Braintree, the storm roared on to
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Spencer, Worcester , Oakham, Sutton , and
Oxford, with winds measured up to 104 mph,
hail , heavy rain in excess of one inch per hour,
and intense lightning. Several towns along the
path of this storm were left without power and
severa l local states of emergencies were
declared in its wake.

Damage in
Pennsylvania, 100

Pennsylvania also experienced violent
weather. Pittsburgh area residen ts were
hit by eight tornadoes, .whi le the
Philadelphia area , 400 miles to the east ,
suffered devastating dam age as well.

The NWS Pittsburgh office confi rmed
the touchdown of at least eight different
torn adoes. Bob Ferrey Jr., N3DOK, a
Public Information Officer with the
North Hills Amateur Radio Club report­
ed: "T he amateur radio operator at the
Red Cross buildin g said they were evac-

uating to the basement. Another amateur
radio operator in a McDonald's restau­
rant reported that the customers and
empl oyees were going into a freezer for
cover." The funnel cloud did no damage
in dow ntown Pittsburgh.

Ferrey continued,

We had Skywarn nets in operation from
3:00 p.m. until after 10:00 p.m. on (June) 2nd.
There were over 60 amateurs checked in, with
almost 150 reports of everything from dime­
to quarter-sized hail, two inches of rain in 15
minutes, urban flooding, visual sighting of the
funnel cloud, and reports of damage follow­
ing the storm. The Allegheny County net was
in touch with the National Weather Service
and also transmitted information to surround­
ing counties on other repeaters.

Trying to tell the story ofamateur radio
opera tors serving in the publi c interest,
Ferrey contacted several TV stations in
Pitt sburgh that were pro viding live cov-
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erage of the weather damage. Many were
accepting live eyewitness report of the
storm, but Ferrey never got on because
his reports were second-hand. Later that
evening, thou gh , Fer rey called into
KDKA Radio, and talk show host Bob
Logu e was very receptive to hearing how
amateur radio was involved.

Meanwhile, in the Philadelphia area ,
numerous Skywarn nets were activated.
No amateur radio assi stance was need by
other organizations. However, the storm
damage hit home for Philadelphia's
Holmesburg Amateur Radio Club. Club
Board member Joel Zieger, N3JUA,
reported that the club ' s wide-area
repeater was not being heard as well as it
usually is. The symptoms were very sim­
ilar to a bad amplifier at its main site near
Center City Philadelphia.

When Technical Chairman Ron
Cardullo, WB3BDC, arrived at the site,
he found the antenna hanging at about a
45-degree angle from only one mount.
The repeater antenna is located on top of
a 45 -story building. He temporari ly
secured it with rope to prevent any dan­
ger to anyone below. However, a profes­
sional antenna rigger had to be brought
in, in the interest of safety to the club's
tech nica l committee and the pub lic.
Cardullo said a good stiff wind could have
blown the thing down!The bill for the rig­
gers just about wiped out the club's trea­
sury and a majo r fund raising effort is
under way. A lesson to be learned- if
your club has sponsors a hamfest or has
other fund raising efforts, support it to the
best of your abi lity.

Serving in the
Public Interest

Rob Macedo, KDlCY, reported that
the New Eng land Skywarn Network was
responsible for 43 out of the 73 (62%) of
the severe weather reports provided that
weekend by public safety and Skywarn
spotters. Additional thank yous were
issued by NWS offices in New York and
Pennsylvania.

The last weekend in May was no ordi­
nary one . With Penn sylvania receivi ng
over half of its annua l average number of
tornadoes in a 48-hour period, it was a
weekend to remember.

Have a story to tell? We 're always
looking for information on emergency
co mmunications and public service
events. Send your informat ion to
<Bjosuweit@aol.com> or <CQVHF@
aol.com>. •
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he Final Frontier Ham Radio Above 1000 MHz

Convert ing Radar Detectors to
10-GHz Rigs

The guts of old radar detectors can form the basis for building your
own bargain-basement rig for 10 GHz. Here's how to do it.

5 0 you've slowe d down and don 't
need that radar detector any more
(and I'm the Queen of England),

or maybe you found some used ones at a
!lea market and-hav ing read my Jul y
co lumn-snapped them up to con vert to
10 GH z transceivers. OK , as promi sed ,
here ' s how to do it.

First , though, a word of caution: th is is
one project for whi ch you' ll probably
need help from an "Elmer" who 's well
versed in microwave construction. The
osc illator in the radar detector will need
to be retuned from 11.5 GH z down to
10.25 GH z. A spectrum anal yzer or a
microwave frequency co unter is very
helpful here. I have retun ed Gunn oscil­
lators with a waverneter, but they 're
tricky to use, so I don't recommend this
unless you've had previous experience
using wavemeters.

Brian Justin . WA1ZMS.and Doug Sharp, K2AD .are all smiles at the Dayton Hamv ention af ter
gelling certification f rom WA5VJB for47-GHz VUCC Award #1."This is one project fo r which

you will probably need help
from an 'Elmer' who's well
versed in microwave
construction."

Using AM to Make FM
A Gunn diode is co ntrolled more by the

curre nt !lowin g through the diod e than
by the vo ltage acr oss the diod e. The PSU
power supply modulator shown in Figure
I uses a 33- to 39-o hm 2-watt resistor
(R I) to drop 12 volts down to 8 volts or
so . Thi s part of the circuit is ju st about as
simple as it gets.

The rest of the circuit in Figure I is the
modulator. When you change the vo ltage

slightly on a Gunn diode , its frequency
changes as well. So by building an AM
modulator and putting about I% AM
modu lation on the Gunn diode, the vo lt­
age changes produced by the AM gener­
ate a wideband FM signal!

The microphone preamp in Figure I is
simple, but all you need for wid eband
FM . I didn't include any kind ofmodula­
tion limiter or compression amp since (as
I'll talk about later) with Gunnplexers,
you hear yourself talk ing. Thi s is much
like a teleph one, in which audio from the
mike co mes out the earpiece. Thi s is a
grea t feedback circuit. If the audio is
weak , you naturally spea k up. If it ' s loud
and distorted , you can eas ily tell and back

off the mic . The tran sistor (Q I) is a sim­
ple 2N2 222 , but ju st about any general
purpose NPN tran sistor can be used . The
microphone is any general purpose
dynamic mic. I used one off an old cas­
sette record er.

Receiver/lF
The receive mixer diode in the Gunn

oscill ator, which is designed for wide­
band (200- kHz band width) FM , down­
conve rts the received signal. The most
common IF frequency for IO-GH z sig­
nal s is 30.0 MHz. Just connect the receive
mixer diode to a wideband FM radi o
through a 39- pFd capacitor, as shown in

By Kent Britain, WA5 VJ B (wa5vjb@cq.net)

64 • CO VHF • September 1998 Ham Radio Above 50 MHz

-----~_._----.~.----~



....

To Gunn Diode

~ Outp ut Abo ut 8 Volts+ Mod ula ted
+

+12V

u,
:::J

+ 0
0

1K
0

1~a:::.:::
o
o

01 2N2222

Cheap Dynam ic

Mic rophone All caps 16 VDC or bet ter

R1 Selected for proper Gunn Voltage

33 - 39 Ohm 2 Watt fo r most Gunn Diodes

Figure 1. The PSU Power Supply Modulator . a basic pow er supply and modulator unit for puttin g the Gunn diode of a radar detector on
IO-GHz wideband FM. See text for detai ls.

Figure 2a. A typica l ama te ur mobile
se tup using this equi pme nt is show n in
Fig ure 2b . The box labeled FR-IO is a
wideband FM receiver. Suitable rad ios
are avai lab le fro m many so urces, and
units such as the ICOM 7000, R I , and IC­
706 have been used with good result s. But
if yo u rea lly what to do this on the chea p,
the most inex pensive 30- MHz receiver is
the Ram sey FR IO. Co nve rsion is quit e
simple, especially if yo u make the
changes as yo u build the kit.

FR10 Conversion
If you're using the FR- IO, there are a

few minor mod ification s you' ll need to
make. The firs t mod (see Figure 3a) is
replac ing fi lter FL2 wi th a .0 1-IlFd
capaci tor. This makes the FR 10 a wide ­
band receiver. The .O1-IlFd cap goes from
Pin 3 to Pin 5 of IC U2. Nex t, you ca n
imp rove the audio by adding a 3300- or
3900-ohm resistor across the FM detec­
tor quadrature coi l on U2. This rep laces
the FR IO's R 14and is co nnec ted bet ween
Pins 4 and 8 on the Ie.

The nex t mo d is in the aud io stage
(F ig ure 3b). The FR lO is designed to
dr ive a speaker and the audio output is
far too hot for headphon es. (Wi th

G unnplexer systems, yo u need head­
phones to preve nt feedback since you're
ope rating full du plex and mic audio also
co mes throu gh the speaker.) Omitting
C36 (it was optiona lanyway!) and adding
a 330-ohm res istor in se ries with the
headphone jack wo rks we ll.

Finally, Fig ure 3c shows my tuning
ranges mod. Repl acin g C 12 with a 15­
pFd capaci tor and adding a 15-pFd ca pac­
itor across L3 will tight en up the tuning
range (12 -pFd ca ps sho uld also work).

Alignme nt is qui ck: ju st put the tuning
co ntro l in the middle of its range and lis­
ten to a 30.0-MHz sig na l while adjusting
L3 . Be sure to mark where 30. 0 MH z is
on yo ur tuning range. It is very important
to kee p the IF centere d on 30.0 MH z for
proper ope ration on 10-GH z FM.

Operation
Now yo u're ready to ge t on the air.

Have your Elmer tun e the Gunn osci lla­
tor to either 10,250 or 10,280 MH z, the
10-GH z FM ca lling freq uencies . A
Gu nnplexer is a bit of a strange animal.
Yo ur transmitte r is also the receive local
osc illator (no te the 30-M Hz difference in
frequenc ies), and therefore the receive
local osc illa tor is also the tran smitter.

"When you change the voltage
slightly on a Gunn diode, its
frequency changes as well. So
by building an AM modulator
and putting about 1% AM
modulation on the Gunn diode,
the voltage changes produced
by the AM generate a wideband
FM signal!"

Abo ut the best ana logy I have been able
to think of is to imagi ne a crystal-con­
tro lled 2-meter rig which uses a 600-kHz
IF. No w, a 146.34-MH z transmit crys tal
will also serve as the 146.94-MH z
receive crystal. This rig wou ld work we ll
though repeate rs, but you co uld never
work simplex with it.

We ll, this is how the G unn plexer oper­
ates . You tune 10,250 MHz and yo ur
buddy tunes 10,280 MHz. You r tra ns­
mitter is on his receive frequency and his
tra nsmitter is on yo ur rece ive freq uency
(see Fig ure 4). Now that's true dup lex
ope ration! It makes yo ur QSOs j ust like
a teleph one ca ll. Both sides ca n talk at the
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Figure 2a. Connections to the Gunn oscillatorfrom the PSU power supply modulator and fr om
the IF radio . labeled here as FR-IO. Be sure to add the 39-pFd capacitor between the receive

mixer diode and the radio. and to include the IK resistor and .1~d capacitor as shown .

Building a Doppler Radar
Keep looking for tho se old superhet

detectors. Soon I' ll show yo u how to
make one into your own small pr ivate
Doppl er radar. Maybe we ' ll even talk
abo ut one of my favori te spo rts , making
these old rad ar de tectors into 10.495­
G Hz CW rigs and ca lling CQ on the
Interstates. The truckers will hear yo u!

tuning per volt, so tune very carefully. It' s
a grea t place to use IO-turn pots (po ten­
tiometers) for their precision control.

Next, there are two way s to upgrade the
ante nna. I prefer to glue on a few pieces
of sheet me tal and make the horn a bit
bigger, but this rea lly depends on how
yo ur Gunn sys tem is con structed. The
second method is to mo unt the Gunn sys­
tem at the focus of a sma ll dish. I find that
12- to 18-inch diameter dis hes usually
work best. Larger di shes become very
diffic ult to point out in the fie ld.

Microwave Activity
In Photo A, we have Bria n Justin,

WAIZMS, and Dou g Sha rp, K2AD,
holding thei r QSL ca rds fo r 47-GH z
VUCC (V HF/UHF Century Club)
Award# l . Brian and Doug co mp lete d the
feat last Apri l and May by worki ng eac h
other five grids on 47 GHz. Both sta tions
used 100-milli watt Gunn osci llators with
a two-foot dis h on one end and a one-foot
dish on the other. Both antennas had rifle
sco pes mounted on the dishes to aid in
pointing. The bea ms were between .5 and
I degree wide .

As Brian explains it, he stayed in FM07
on Apple Orch ard Mountain , outside
Lynchburg, , Virginia, operating as
W2SZ/4 (both Brian and Doug are mem­
bers of the Ren ssel aer Polytechnic
Inst itute Amateur Radi o Club, and are
ac tive W2S Z co ntes t ope rators), while
Doug, operating as WA IZMS/4, traveled
through FM07 , 06,96,08 , and FM97. Th e
FM06-FM96 QSO es tablished a new
Nort h Ame rica n 47-GHz record of 71
miles. Fo r addition al info rma tio n, see
Brian ' s rep ort on the record-brea king
effort on page 75 of last month ' s issue.
Future plans include sta tion improve­
ment s and an assault on the current world
record of 114 miles between HB9MIN
and DK4GD, in Europe.

As a VUCC Awards Manager , I had
the personal hon or of ver ifying Brian ' s
QSL cards. Seem s they had first tried to

Plus, there are severa l ways of improv­
ing on the performance of thi s basic unit.
First, yo u can develop a lim ited tunin g
range by varying the vo ltage to the Gu nn .
Typically, the Gunn osc illator in a radar
de tector can be moved about 100 MH z
th is way. Thi s work s ou t to about 25 MH z

"A Gunnplexer is a bit of
a strange animal. Your
transmitter is also the receive
local oscillator. . .and therefore
the receive local oscillator is
also the tran smitter."

To 39pf

FR- 10
----1

1 :::c::

To
PSU LL

::J
~

~

Figure 2b . Block diagram of a typical setup f or portab le 10-GHz operation using the equip­
ment described here. The AM modulator in the PSU directly f eeds the transmit diode in the
Gunn oscillator. with voltage changes from the AM modu lation causing the Gunn to trans­
mit a wideband FM signal. The receiver.mark ed FR- IO. needs to have a wide (200 kHz) band­
width and be able to tune to the common Gunnplexer IFfr equency of30 .0 MHz. Headphones
are essential since operation isfull duplex and using a speaker will cause audio f eedback.

Don't Look for DX

same time, yo u don 't need a push to talk
mic, and yo u hea r yo ur ow n vo ice com­
ing out of your receiver. Thi s makes for
really neat QSOs.

Basically, these unit s are line-of- sight ,
meanin g that if you can ' t see the other
guy with a goo d telescope , yo u' re not
go ing to wor k him. With ju st the horn
antennas, range is about a mile. With a
big horn on my rig and a co mme rc ial
Gunnplexer/I-foo t dish at the other end,
my best DX with one of these unit s has
been 55 miles. Still , not bad for a retired
radar detector !
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Replace R14 with a 3 .3K
or bypass with a 3.9K
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fr om pin 3 to pin 5 of
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Figure 3a. Converting the Ramsey FR- IO receiver for wideba nd use involves a fe w simple modifications (mods). Replacing FL2 with a .0 1­
IJFdcapacitor mak es the receiver widebanded, and repla cing R 14 as instructed helps improve the audi o.

Figure Ib. The two mods shown here-s-omitting C36 and adding a 330-ohm resistor be tween
the speaker and headph one ja cks as shown-e-should bring down the audio level of the output

f or comfo rtable headph one listening . This is necessary due to full-duplex ope ration.
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Greg Mcint yre,AA5 C.poses with his 24-GHz
mobile station. If the antenna on top of the
mast looks like yo u've seen it some where
before, STOP and think about it. Then see the

text for detai ls.

get another VUCC Manager to look at the
ca rds, but realized there was a problem
when he didn 't think we had a ham band
up there ! They ran me down at Dayton
and the rest is history.

For those who may be co nsi de ring
bui ldin g narrowband 47-GH z equip­
ment, the ca lling/ce nte r freq uency is
47088. 100 MH z

Moving Down to 24 GHzl
In Photo B, we have AA5 C' s 24-GHz

SSB station. Does anything look famil iar
abo ut his an tenna? Hint: they usually

co me in set s of three, one red, one ye l­
low, and one green! His station is built
around a co mmerc ia l GEM sys tem,
which, some years ago, was a pop ular
23.5-G Hz wideband data link unit. For an
an tenna, the designers needed a wea ther­
proof hou sing with a 12-inch parabolic
refl ector. Th e engi nee rs fo und one
already in produ ction that was manufac­
tured in large quantities and was rela-
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Resources

Th e Ramsey FR- IO receiv er
described in the text is ava ilable from
many ham radi o dea lers or dir ect ly
from Ram sey Elec tronics, Inc., 793
Canning Parkway, Victor, NY 14564;
Phone: (7 16) 924-4560; Fax : (7 16)
924-4555; Web site : <http://www.
ramseyelectronics .corn» .

Dave Robinson . G4FRE/WW2R. was on the
other end ofAA5Cs 24-G Hz QSOs on the day

these photos were taken.

-WA5VJB

quasi-optic route, where energ y is
focused onto the mixer with mirrors and
a large plastic lens. Their first test cov­
ered a distance of 50 meters (about 162
feet), but both stations have a lot of room
for improvement s and I'm sure this
record will be grea tly extended .

Until next time, 73.

"[The Gunnplexer] makes your
QSOs just like a telephone call.
Both sides can talk at the same
time, you don 't need a push to
talk mic, and you hear your own
voice coming out ofyour
receiver. This makes for really
neat QSOs."

' .
Change to

* 12 pf

C1 1 C12

U1 .0 1 47
0 Q) 0 1
0 o *
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0 "- 0 1
o a:

Figure 3c . The fi na l mod to the FR-IO f or use with a Gunn oscillator on 10 GHz entails tight­
ening up the tuning range by changing C12 to a 12-pFd capacitor. and addin g another 12­

pFd cap in parallel with L3 .

tively inexpe nsive. They figured, "Why
reinvent the wheel?" and put their anten­
nas in the housing from traffic light s!

This photo was taken durin g a 24-g ig
outing on which AA5C (Greg McIn tyre)
worked Dave Robi nson , G4FRE/
WW2R, in various parts of Texas. You
can see Dave and his 24-GH z mobile
setup in Photo C.

And Way on up There...
Finally, for those of you who think 24

and 47 GHz are absurdly high frequen­
cies, we have word from Europe of the
first amateur QSO on 411 GHz, between
DB6NT and DLI IN.

Both stations used crys tal-controlled
local osc illators and downconverted to
144 MHz. Two Russian beam-l ead
Schottky diodes were very useful in their
des igns. DB6NT used a more "conven­
tional " loca l osc illator, mixer, and
Cassegrain antenna, but DL lI N went the

10280 MHz

~ .#""""30 MHz
~ Difference

10250 MHz
.....

30 MHz~
Difference

--.. FR10

Figure 4. 1fyou·re wiring up a pair ofGunn oscillators to talk to each other. make sure one of them is tuned to 10 ,250 MHz and the other is
on 10 ,280 MHz. This is the most common arrangement when using a 30-MHz IF, and it allows both the receiver and the transmitter to share

circuitry f or full dupl ex communications using channels 30 MHz apart.
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Order No. MCCO y ...•$15.95

The Vertical Antenna
Handbook
by Paul Lee, N6PL
Learn basic
theory and
practice of the
vert ical antenna.
Discover easy -to­
build construction
projects.

Order No. VAH $9.95

Keys, Keys, Keys
by Dave Ing ram, K4TWJ
You'll enjoy
nostalgia with
this visual
celebration of
amateu r radio 's
favorite accesso­
ry. This book is
full of pictures
and historical
insight.

Order No. KEYS $9.95

The Quad Antenna
by Bob Haviland, W4MB
Second Printing 1'-!;i'\'illl!ll!r.I!IPI!
An authori tative
book on the
design,
construction ,
characteristics
and appl ications
of quad
anten nas.

Orde r No. QUAD.•.••.$15.95
McCoy on Antennas
by Lew McCoy, W11CP
Unlike many
techn ical
publications,
Lew presents his
invaluable anten­
na information in
a casual , non­
intimidating
way for anyone!

Playing
Cards

Top quality, plastic coated
playing cards .

ONL Y $9.95 per deck

1998/99 Calendars
Fifteen month

calendars ­
January '98

through
March '99

Please specify
Amateur Radio or

Classic Radio Calendar

33 Simple Weekend
Projects
by Dave Ingram,
K4TWJ
Do-it-yourself electron­
ics projects from the
most basic to the fairly
sophisticated. You'll
find: station acces­
sories for VHF FMing,
working OSCAR satel­
lites, fun on HF, trying CW, building
simple antennas, even a complete
working HF station you can build
lor$100. Also includes practical tips
and techniques on how to create your
own electronic projects.

Order No. 33PROJ .•••$15.95

CO Award Pins
If you've earned any of
CO's Awards, you can
also display the corre­
sponding CO Award

pin. Availab le for WAZ, 5 Band WAZ,
160 Meter WAZ, CO DX, CO DX
Honor Roll, WPX, WPX Honor Roll,
and USA-CA awards.

ONLY $5.00 EACH.

Building and Using
Baluns and Ununs
by Jerry Sevick, W2FMI
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 . . .$19.95

Amateur Radio Equipment Buyer's Guide
This 144-page book is your single source for

detailed information on practically every piece of
Amateur Radio equipment and every accessory item
currently offered for sale in the United States. From
the biggest HF transceiver to Ham computer software ,
it's in the CO Guide, complete with specs and prices .
Over 2100 produc t listings (3100 including transceiver
accessories!).

Also includes the most comprehensive directory anywhere of Ham
produc t manufacturers and dealers in the USA, comp lete with phone
and FAX numbers , web sites , and E-mail addresses, with 475 dealers
and manufacturers listed.

Order No. EBG $15.95

The VHF
"How-To"
Book
by Joe Lynch,
N6CL
This book is
the perfect
operating guide
for the new and experienced
VHF enthusiast. $
Order No. BVHF ....... 15.95

The NEW Shortwave
Propagation Handbook
by W3ASK, N4XX & K6GKU
A comprehens ive
source of HF
propagation prln­
ciples , sunspots ,
ionospheric pre­
dictions , with
photography ,
charts and tables
galore!

Ord er No. SWP ...•...•.$19.95

W6SAI HF Antenna
Handbook '-~-'ro
by Bill Orr, W6SAI 41
Inexpensive,
practical antenna
projects that work !
Guides you
through the
building of wire,
loop , Yagi and vertical antennas.

Order No. HFANT $19.95

CQ Amateur
Radio
Almanac
by Doug Grant,
K1DG
Filled with over
600 pages of ham
radio facts , figures
and information .
1997 edition , next volume won't be
published until 1999.

$ 5Order No. BALM97 .

SPECIAL $15.95

r--------------------------------------------------------------------------,
YES! Rush me my bookts), calendar(s) , cards and pins right away!

QIy Item # Descr iption Price Total Pric e

U.S. and possessions - add $4 shipping/handling. FREES/H on orders $50 and over. Foreign - shipping/handling charges Shipping/Handling
are c a lc ulated by order weight & desti nation. A $4 c red it will be applied for Foreign orders over $50. Total

Name _

Phone/Fa x No . _

Zip _State _

C a llsig n _

Stree t Address _

City _

CQ Communications, Inc.
25 Newbridge Road, Hicksville, NY 11801 Phone: 516-681-2922/Fax: 516-681 -2926

or call toll-free 800-853-9797
L ~



igital Data Link Digital Communications Above 50 MHz

Digital Modulation,
from ASK to OQPSK

Is it QPSK or 4-QAM? Or OOK? Don't worry, just ASK Don (or is t hat
DON?). Then get out your bowl and soup spoon; we're about to serve
up a byte-size portion of the alphabet soup called digita l modu lation
(lots of letters for a bunch of ones and zeros!).

Figure 1. The spectrum bandwidth ofa single-f requency transmitter that' s turned on and offevery
so often . The bandwidth of the main carrier is equal to twice the baud rate , expressed in Hz.

data communications are generally
power-limited: There's plenty of spec­
trum to play with (for free!), especially in
the microwave bands, so the costs asso­
ciated with greater transmit power
become a significant fraction of the total
system cost.

What this means is that hams have an
advantage over commercial services,
namely the ability to trade power
requirements for bandwidth. It should be
noted that, in general , modu lation
schemes that use bandwidth less effi­
ciently tend to require less power for a
given BER (and the lower the BER, the
higher the throughput) .

Before we get into the details, I firs t
want to acknowledge that a considera ble

I.. ·1
2x baud rate

There are three goals in any digital
modulation scheme:

I. Minimize transmitted bandwidth;
2. Minimize the Bit Error Rate (BER)

for a given power level; and
3. Maximize resistance to various

forms of interference.

Data communications are considered
either power-limited or bandwidth-limit­
ed. Commercial services are generally
bandwidth-limited: they only can get an
allocation for a small slice of spectrum
(often paying mill ions for the privi lege),
so they have to maximize thro ughput
(efficiency of da ta transfer) wit h what
they've got. Compared to spectrum, RF
power is chea p. In the amateur service,

Digita l Modulation
Techniques

This month, we' ll take a (necessarily
brief) look in another direction of dig ital
data: data modulation techniques. Al­
though it ' s possible to just push bits into
a transmitter, a little effort and thought can
make the process much more efficient.

Anyone who's read the past five
months' columns should now
have at least a general feel for what

it takes to get a network node on the air.
It was my intention to get everyone famil­
iar with the process, to gain the courage
to try it themselves. I urge you to try it.
Don't be intimidated by existing net­
works, or by those who look down upon
l200-baud links-if there's a need for
data transport services, fill it.

Once you've cut your teeth at 1200
baud, you might want greater speed. If
you do, be prepared for a challenge.
Trying to start a new network at 56k, for
example, is a triple challenge: figuring
out the network, the RF, and how to pay
for it all can be discouraging if taken all
at once. Instead, take it step by step. The
reason I'm so enthusiastic about FlexNet
(see June and July "Digital Data Link")
is that it's very scalable-it will grow in
size and speed with your network. Again,
I also have to emphasize: FlexNet is an
excellent network, but when you run
TCP/IP through it, you 're really getting
into the powerful stuff. Try it!

By Don Rotolo, N21RZ (N2IRZ@compu5erve.com)-_:..._- - - - - - - - - - - - - - - - - - _.-
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Figure 2. The spectrum view of two optimally spaced FSK carriers.
No energy fro m the "one" carrier is detected by the "zero" receiv­
er, and vice versa, because each signal's amplitude is always zero at

the other signal's f requency.

Figure 3. The output spectrum of a 4-FSK signal, which sends 2 bits
per signaling period. The di-bit numbers of 00, 01, 10, and 11 corre­
spond to carrier number I ,2,3 ,or4 being on, with the other three being
off. For OFDM (see text), the carriers are switched on and off inde-

pendently, thus sending 4 bits per signaling period.

portion of the informati on presented here
is taken from the book Wireless Digit al
Co mmunications: Design and Th eory by
Tom McDermott, N5EG. Th is book is
published by the friendl y folk s at the
Tucso n Amateur Packet Radio Corp.
(TAPR), and it ' s available directly from
them or from your local bookstore. Thi s
book is ja m-packed with ju st what the
title says . I can only dream of having the
level of understandin g and expertise on
the topic that Tom has, and I wish I could
explain such complex subjects as well as
he does in this book. The writing is clear,
concise, and understandable, while re­
tainin g all of the sometimes diffi cult con­
tent so esse ntial to comprehension. Even
if you're only mildl y interested in wire­
less data , I heartil y recommend this book.

Now, let' s look at some common types
of data modul ation (ge t ready to digest
that alphabet so upl-s-ed .i .

FSK
One of the simplest modulation

schemes is Freque ncy Sh ift Keying
(FS K) . Basically, you transmit on one fre­
quency to send a binary "o ne," and on
anoth er frequ ency to send a binary
"zero." It is an advantage for the fre­
quencies to be near each other, allowing
a single receiver to be used , but not so
near that they interfere with each other.

The ideal distance apart can be calcu­
lated (If you want to know how, buy
Tom's book! ). Take a look at Figure 1,
which shows the spec trum bandwidth of

Ham Radio Above 50 MHz

a single-frequency tran smitter that ' s
turned on and off every so often . (Each
FSK frequency is esse ntially a CW car­
rier switched on or off, which is the same
as an AM tran smitt er with two modul a­
tion levels: 0% and 100%). The signal
level drop s off to zero at a certain dis­
tance from the carrier, then rises again to
some lower level-this is a side band.
The distance betw een null points is
exactly tw ice the baud rate, expressed in
Hz (see "Bits and Baud s," elsew here in
this article).

Looking at Figure 2, we see that a good
place for the second ca rrier frequency
would be at the null in the first frequen­
cy 's spectrum. Thi s would make it eas i­
est to tell one frequency from the other,
makin g it an "a ll or nothing" decision . If
the carriers were too close, we would lose
some of this "all or nothing," making it
necessary to have a better signal quality
to ensure a given BER.

Orthogonality
In the above discussion , it was implied

that , if the spacing between signals was
too close, the energy of one carrier would
reduce the signal margin on the other car­
rier , and vice-v ersa. While this is essen­
tially true, one thing was left out: only
one of the carriers is on at any given
moment. We are sending either a one , or
a zero, but never both at the same time .
We can say that these two carriers are
orthog onal with each other , that is, one
cannot be mistaken for the other.

Orth ogonality also comes in degrees.
If the carriers were closer than ideal, they
would be less than 100% orthogona l
because some of the des ired signa l's
energy would be detectable by the unde­
sired signal's detector. If the desired fre­
quency experienced a fade, but not the
portion detected by the other dete ctor, we
might not be able to decide if it is a one
or a zero. Such an occ urrence would have
the undesirable effec t of increasing the
BER. With a fully orthogo nal signal, it
would be much more difficult to make
such an error.

Orthogonality can be acco mplished at
the tran smitted frequ ency, as in th is
exa mple, as well as at the baseband data
level. Thi s was discussed in grea ter detail
in the column on Spread Spectrum in the
May, 1997, issue of CQ VHF.

2,4, 6, 8 ...
FSK using two carriers is also called 2­

FS K and sends I bit per signaling period
(bit rate = baud rate). To increase the
number of bits sent per baud , we can use
more carriers (aga in, see "Bits and
Baud s"). Figure 3 shows the spectrum of
a 4 -FSK signal, which sends 2 bits per
signaling period (baud rate = 1/2 bit rate ,
or bit rate = 2 • baud rate, or twice the
baud rate). The di -bit (or 2-bit-long)
numbers of 00 ,01 , 10 and 11 correspond
to carrier number 1, 2, 3, or 4 being on,
with the other three being off.

This can be extended to as many carri­
er frequencies as you like , whic h actua l-
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"Data communications are considered either power-limited or
bandwidth-limited. Commercial services are generally bandwidth­
limited....ln the amateur service, data communications are
generally power-limited...."

Iy improves performance. If we were to
increa se the number of carriers to infini ­
ty, the BER would become very small for
a given EbINo*. However, the penal ty for
increasing bandwidth is increased sus­
ceptibility to interference and noise.

OFDM
A similar modulation scheme is

Orthogonal Frequency Division Multi­
plexing, or OFDM (refer back to Figure
3). In OFDM, instead ofswitching on and
offeach carrier one at a time , each is con ­
tro lled independently, mea ning that
more than one signal at a time may be
"on." For example, with an 8-carrier
OFDM system, an en tire byte (8 bits) of
data is sent during each signaling period .
The penalty here is that the power is
equally distributed among the "o n" car­
riers. This reduces the power of any
given bit, decreasing the signal-to-noise
(SIN) ratio, thu s increasing the BER.
Also, the variabi lity of the signal level
(the power per carrier if all 8 are on is
much lower than if only one is on) caus­
es further complications.

The P5K Family
If we can detect phase accurately, we

can use only a single carrier frequency,
changing only the carrier' s phase to indi­
cate a data bit. Phase is a time-shifting
(usually a delay) of a per iodic sig nal
(such as a sine or square wave), expressed
in degre es, where 360 degrees equa ls one
full period. Period is defined as the time
from a point on one wave in a string of
similar waves to the same point on the
next wave. Detecting the phase of a car­
rier implies that we have available to us
a referen ce signal to which we can com­
pare the incomin g signal. As it turns out,
it ' s not difficult to regenerate such a ref­
erence carrier f rom the incoming signal.

Thi s leads us to Phase Shift Keying, or
PSK. The more accurately we can regen-

erate the refere nce carrier, the smaller the
phase change we can detect. For exam­
ple, even if our reference carrier swings
wildly, varying by ±70 degrees, it is still
no problem to detect a 180-degree phase
change. If we can hold the reference to a
few degrees, though, detecting a phase
shift of, say, 10 degrees isn't diffic ult,
either. The diffic ulty is that holding the
reference carrier so closely req uires a
grea ter Eb/No ratio for a give n BER.This
means having either more signal (higher
power) or less noise (a quieter channel).

Fig ure 4 shows the possible phase
angles for a 4-PSK sys tem, sending 2 bits
of data per sig naling time. The carrier
phase can take anyone of the four val­
ues, eac h represe nting a di-bit data num ­
ber (we ll, not exactly, but ju st acce pt thi s
for now). Because of the 90- deg ree
phase differences, this technique is also
called Quadra ture Phase Shift Keying,
or QPSK.

One problem with QPSK is the possi­
bility of a 180-degree phase shift. Thi s

abrupt phase reversal , whee passed
through a Class C amplifier (typical for
FM), causes a significant wide ning of the
transmitted bandwidth. To help reduce
th is prob lem , we can limit eac h phase
change to ± 90 degrees if we offs et one
of the data stream s by 1/2 bit time. Figure
5(a) shows a regu lar QPSK di-bi t da ta
stream, and an Offset QPSK (OQPSK)
data stream at 5(b).

Phase Ambiguity
One important point regarding PSK is

the absolute pha se of the refere nce carri ­
er. In many cases, we can regenerate a
phase-stable reference, but we cannot
always determine the constan t phase off­
set from the transmitted carrier. In other
words, if we detect a 4-PSK signal with
a 90-degree phase difference compared
to our reference, we don' t know which of
the four possible phases the signal was
transmitted with.

Lookin g aga in at Figure 4, it is com­
pletely incorrect to ass ign a di-bit num­
ber to each phase, beca use we can' t tell
which of the four phases it reall y is. Th is
so-ca lled phase ambiguity is resolved by
only transmitting a phase change to indi­
ca te that the va lue of the bit has
changed-from 0 to I or I to O. So, two

* Eb = Bit Energy, No = Noise Spe ctral
Den sity. Eb/N o is a more accurate mea sure
of channel cond itions than the commonly
used Signal-to-Noi se (SIN) rati o. Shannon ' s
Limit states that , foran arbitrarily small BER,
the sma lles t Eb/No >= - 1.6 dB.
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Figure 4. This phase diagram shows the f our possible phase anglesfor a 4-PSK system. Such
a system sends 2 bits of data per signaling time. Commercial modems using 64-PSK are avail­
able, bill they require a very high signal-to-noise ratio f or good opera tion. Note that, due to
phase ambiguity, it's incorrect to assign a spec ific di-bit number to a particular phase. We

did it here only to aid in explanation.

Ham Radio Above 50 MHz
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TAgLE

Modul ation
Format Applications Advantages Disadvantages

FM-AFSK VHF/UHF point -to-point, Simple, compatible with most Poor performance, limited
Mu ltipoint equipment. To lerant of speed, spectrally ineffi cient.

frequency and deviation errors
between multiple stations.

FSK VHF/UH F point-to-point , Simple circuitry, OK for class C Moderate performance, wider
Multipoint amp lifiers, tolerant of bandwidth than other methods.

frequency shift errors among
mult iple stations.

PSK Satellite Modest circuitry, excellent Requ ires higher signal level
performance for higher data rates. and linear amp lification.

OQPSK VHF/U HF point-to-point Exce llent perform ance with More complicated circuitry,
optimum demodul ator, OK for wider bandwidth than MS K.
class C amplifiers

MSK VHF/U HF point-to-point Exce llent perform ance with Mos t complicated circuitry.
optimum demodul ator , good
performance with ordi nary FSK
detector, OK for class C
amplifiers.

Table. A summary of the advantages and disadvantag es of certain modulation techniques and applications.

(b)

Figure 5. (a) A regular QPSK di-bit data stream without any offset between the two data
streams; (b) A di-bit OQPSK data stream. Note the 1/2 bit-time offset ,

1-
(a)

ones in a row wouldn't ca use a phase
change . You see, while we can not deter­
mine the absolute phase, it's simple to
see that the phase has changed, and by
how much.

As I mentioned prev ious ly, the penal­
ty for increasing the num ber of phases is
the greater Eb/No required to hold the
phase refere nce stab le eno ugh. For exam­
ple, a certain 2-PSK system might need
an Eb/No of 10 dB for a give n BER , while
a similar 32-PSK system would need a
whopping 24 dB (nea rly 25 times the sig­
nal level) for the same BER. However,
for a very quiet channel (as is typical in
the com mercial sector), a 64- PSK system
is both practical and effic ient.

OOK, ASK, and GAM
The first digital modul ation techn ique,

used since radio began, and still in use
tod ay, is On-Off Keying (OO K) . One
well-known example is Morse code. This
is genera lly unsuitable for automatic
rece ption beca use it isn 't orthogo nal and
is susce ptible to noise while in the off
state. Instead , we use Amplitude Shift
Keying (ASK), switching between a full­
power signal and a reduced-power (50%)
signal. This helps combat interference in
the off state since there never is a com­
plete off state in ASK.

It ' s difficult to add more levels to such
a 2-ASK system, as the Eb/No requ ire-

ments increase dramatica lly. Instead , we
use a little trick: We can transmit a sec­
ond 2-ASK carrier 90 degrees ou t of
phase from the first signal. Amplitude­
modulated signals that are in quadrature
(90 degrees out of phase) do not interfere
with eac h other (they' re orthogonal), so
we effectively double the data rate with­
in the same band width . This is ca lled
Quadrature Amplitude Modulation, or
QAM. In this case, we added two 2-AS K

signals together in quadrature, so we end
up with 4-QAM.

If we examine 4-QAM carefully, we
can see that it is the same as QPSK.
However, if we also vary the phase of
each carrier, we can squeeze eve n more
data in there, winding up with something
like 16-QAM, a technique considerably
more efficient than 16-PSK. In fac t,
QA M is the predominant modulation
scheme used in commercial data systems.
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If you take a look at the data transceiver
chipsets offered by most manufacturers,
they 're nearly all set up for QAM .
However, this techniqu e is not very tol­
erant of noisy channels.

Getting in Shape
So far, we 've been only looking at data

streams of rectangular bits. If we care­
fully shape each bit, using a sinusoid or
similar shape, we sharply reduce the high­
frequency content oft he data stream. This
reduces the transmitt ed signal's band­
width by reducing the amplitude of the
sidebands. Although other, more rigorous
definiti ons exist, this is the esse nce of
Minimum Shift Keying, or MSK.

MSK is basically OQPSK with shaped
data bits, which has the effect of making

Looking Ahead
in

Ham Radio
Above 50 MHz

Here are some of the arti cles that
we 're workin g on for upcomin g issues
of CQ VHF :

• "Report on the CQ VHF National
Foxhunting Weekend," by Joe
Moell , K00V

• "A Repeater -Internet Interface," by
John Hansen, W2FS

• "The 6-Meter Calling Frequency
Debate," by Bill Tynan , W3XO,
and Ken Neubeck , WB2AMU

Plus...

• " Installing That New Radio in Your
New Car," by Phil Sala s, AD5X

• CQ VHF Review: Kenwood TH­
G71 Handheld ," by Gordon West,
WB6NO A

• CQ VHF Book Review:
WB2AMU's Six Meters- A Guide
to the Magic Band (Rev ised
Edition), by Rich Moseson , W2VU

If you' d like to write for CQ VHF,
you may download our writer s ' guide­
lines from the CQ VHF World Wide
Web site at <http://members.aol.com/
cqvhf/> or FTP to <ftp://members.aol.
com/cqvhf/General> and look for the
file, "writguid.txt." Or , you may send
a writt en requ est along with an SASE
(self-addressed stamped envelope) to
CQ VHF Writers' Guidelines, 25
Newbridge Rd., Hicksville, NY I 1801.

74 • CO VHF . September 1998

each phase transition less abrupt than the
90-degree jumps of OQPSK. Interest­
ingly, the output spectrum looks ju st like
an FSK signal with one-half the ideal car­
rier spac ing. Thu s, we can use either PSK
or FSK techniques to generate the output
signal. The basic technique of shaping the
data pulses has advantages for most mod­
ulation techniques, but MSK is the near­
ly ideal case, thus the "Minimum" in the
name . One well-known example of MSK
techniques appli ed to FSK signaling is
the G3RUH modem , commonly used for
satellite work and available from most of
the major TNC manufacturers.

AFSK
The last modulation system we 'll look

at is Audio Frequency Shift Keying, or
AFSK, the system most commonly used
by ham s for packet and radi o telet ype
(RTTY). Here, we use an audio tone to
signify a 0 or I bit. In the standard 1200­
baud modems we all know and love , these
tones are 1200 and 2200 Hz. The advan­
tage to this system is that virtually any
voice-grad e communications channel
can carry these (or similar) tone s, as they
fall within the standard voice passband of
300 to 3000 Hz. This technique is also
very forgi ving of frequency and, for FM,
deviation differences between multiple
stations on a channel. The disadvantage
is that the data rate is somewhat limited
by the choice of audio tones , as well as
the equipment being used.

What's the Best?
The re is no ideal technique for all cases

as each one has advantages over the oth­
ers in certain circumstances . A summary
of the advantages and disadvantages of
these modulation techniques for certain
applications is shown in the Table.

The main reason amateurs rarely use
the modulation techniques used by com­
mercial interests comes back to the dis­
tinction between power-limited and
bandwidth-limited channels. Amateurs
tend to select techniques which are tech­
nicall y easy to implement, while com­
mercial systems have other priorities.
There's little reason to adopt commercial
techniques because, despite being more
spectrally efficient, they would be more
costly to implement by amateurs.

This also helps us understand why we
haven't progressed much from our begin­
nings with 1200-baud AFSK. It is awful ­
ly simple (and cheap) to do, and 1200

n

.----B-it-s-a-nd-B-a-u-d---'s~~

Although many people use the term s
"bits per seco nd" and "baud" inter­
changeably, they are not the same. "Bits
per second" is fai rly straightforward,
but "baud" actually means "signals per
seco nd." The imp ortant difference is
that there can be more than one bit per
signal! A 28.8-kilobit per seco nd tele­
phone modem , for exa mple, uses a baud
rate of only 1200, but it sends 24 bits
per baud . .. and 1200 times 24 equals...
you've got it: 28,800!

baud was, until recently, quite adequate
for what we were doing. The venerable
G3RUH modem is still an excellent
choice for most amateur work: it is rea­
sonably efficient in its spectrum usage, it
can be scaled up to hundreds of kilobytes
per seco nd, and it works well in power­
limited appli cations. Most importantl y,
it ' s inexpensive and readily available.

Coming Up:
A Melange of Modems

So there you have it- a brief introduc­
tion to some of the more common data
modulation techniques. I wish I had the
time to cover each of these in the detail
they deserve, but that would (and did )
take a book .

Next month , we' ll take a look at some
modem s, and the APRS/lnternet infor­
mation I promi sed last month , which got
preempted . After that , who knows? I've
been playing with lasers lately, maybe
something will come of that. Until then ,
get out there and build a network! 73,

- N2IRZ

Resou rces

Wireless Digital Communications:
Design and Theory,by Tom McDe rmott,
N5EG , is available directl y fro m
Tuc son Amateur Pack et Radio, Inc.,
8987-309 E. Tanque Verde Rd ., #337,
Tucson , AZ 85732; Phon e: (940) 383­
000 ; Fax: (940) 566-2544; E-mail:
<tapr@tapr.org>; Web: <http://www.
tapr.org>. You may also order it
throu gh your local book store. Ask for
it by title and by its ISBN (international
Standard Book Numb er), which is 0­
9644 707- 2-1.
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Spotlight on Grid Square FN32
What makes one grid square different from any other? Well, this one's
the home of perennial VHF contest champion W2SZ/1 . I

The Berkshire Mountains ofMassachusetts make FN32 a VHF "hot spot" during contests.

G
rid Square FN32 encompasses
much of Massachusetts, a little bit
of eastern New York, and small

slivers of lower Vermont and New
Hampshire. I had the good fortune to
work a number of stations-such as Joe
Pietrowsky, WIBS, and the Rensselaer
Polytechnic Institute ARC contest sta­
tion, W2SZ/I-in this grid from my
home grid of FN30 during several VHF
contests. I've also had the great pleasure
of visiting this grid and operating on 6
meters there.

The latter experience came in the form
of two separate business trips of one week
each to a lab in Pittsfield, Massachusetts,
where I had to monitor lightning tests
conducted on my company 's aircraft
equipment. These tests can be quite bor­
ing due to length of setup time, so ham
radio-particularly six meters-provid­
ed a welcome diversion .

HI headed toward a nearby
shopping center parking lot
(mind you, I had not even
checked into my hotel yet!)
where I set up for 150 watts of
power to a mag-mount vertical.
Over the next hour, I worked a
variety of stations in the
Midwest...."

My first trip to Pittsfield occurred in
mid-April, 1996. After completing the
first day of testing (in which very little
got done), I got into the rental car at 5:00
p.m. and heard some rumblings of a spo­
radic-E opening on my trusty FT-690 6­
meter radio. I headed toward a nearby
shopping center parking lot (mind you, I
had not even checked into my hotel yet!)
where I set up for 150 watts of power to

/-----~------,

; FN32,,
/

EN95

EN94

EN93 FN03

EN92 FN02

EN91 FN01 FN11

EN90 FNOO FN10

a mag-mount vertical. Over the next hour,
I worked a variety of stations in the
Midwest, including K0GJX (EN35) ,
WA9LWJ (EN54), KB0IKP (EN25),
and K0CJ (EN34).

At the end of the opening, I ran into Joe,
W1BS, who lives in Pittsfield, and made
a schedule to have an eyeball QSO tface­
to-face meeting---ed.) with him and his
XYL,Pat, during my lunch break one day
that week. The next day, I tapped into
another opening-this one into Florida .
Two consecutive days of sporadic-E are
pretty unusual for April ...but then, I was
inFN32.

Trip #2
My second trip to the same lab in

Pittsfield took place in mid-September of
the same year. September is just about as
bad as April for sporadic-E, which bot­
toms out each year around the equinoxes.
Even though I didn 't expect any openings,
I brought along my FT 690 anyway. One
afternoon, wefinished up early and I made

it a point to visit Mt. Greylock, about 20
miles north of Pittsfield. This mountain­
the highest point in Massachusetts at
3,491 feet-was where I worked the
famous W2SZ/l station many times dur­
ing the VHF contests. It was always one
of the loudest stations on 6 meters!

It took almost 45 minutes to get to the
top of Mt. Greylock, and, when I got
there, I started calling CQ on the SSB call­
ing frequency using 60 watts of power.
This time, the band behaved as it was sup­
posed to in April, and I only worked two
"locals" in FN32: N2SQV in eastern
New York and KHG in western
Massachusetts. Back in the hotel Jacuzzi,
I was treated to a beautiful sunset behind
the Berkshire Mountains. Now I have
those mental snapshots-the top of
Greylock and the sunset-whenever I
think of grid square FN32 .

Do you have a 6-meter adventure to
share? If so, we'd love to hear about it.
Just contact us by mail or e-mail.
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Celebrating Ham Radio's Diversit y

The multitude of interests and activities offered by amateur radio -is
both a blessing and a curse, says the author-becoming the lattes
when devotees of one interest start thinking that they're better than
everyone else.

"The hobby ofamateur radio is quite a diverse one. There is a
myriad of bands, modes, and interests. Amateur radio operators
also represent a wide cross-section of our culture's population."

On June 23, I observed my sixth
anniversary as an amateur radio
operator, and I used the opportu­

nity to do a lot of thinking about the
hobby, the individuals in the hobby, and
the unfortunate politics and feelings with­
in the hobby.

The hobby of amateur radio is quite a
diverse one. There is a myriad of bands ,
modes, and interests. Amateur radio
operators also represent a wide cross-sec ­
tion of our culture's population. There are
amateurs from the ranks of the near home ­
less to the heights of multinational cor­
porate CEOs and Senators .This being the
case, the amateur community offers
countless possibilities and opportunities
to experience all aspects of the hobby and
to allow individuals to do a little bit of
everything, or to specialize in one area
that really appeals to them. I cannot pre­
tend to know everything about our hobby .
I can simply observe, learn a little here
and there, and just pursue my interests
within ham radio.

In 1991, the Federal Communications
Commission (FCC) established the "No­
Code," or Technician class license as an
entry-level classification for amateur
radio (what the Commission actually did
was remove the code requirement from
the already-existing Technician class
license, and limit privileges to VHF and
above--ed.). When this happened, the

*Pat Spencer, KD4PWL, lives in
Lexington, Kentucky,and is ARRLAssis­
tant Emergency Coordinatorfor Fayette
County . A hamfor just over six years, he
is particularly interested in amateur
radio emergency communications.

floodgates seemed to open, and we had
thousands of new amateurs enter the
hobby. I am uncertain ofthe exact statis­
tics; however, from conversations I have
had with those in a position to have access
to that information, the hobby is now
50%-plus "No-Coders." (It's not there
yet, but it probably won't be long.--ed.)

Political Agendas
Amateur radio, like all organized

groups is rife with political agendas and
special interests . Because of the great
diversity of the hobby, individuals tend to
make their portion of the hobby more elite,
or "better" than other parts of the hobby.
This feeling is wrong! Pure and simple.

My interest in amateur radio is the
occasional ragchew. However, my pri­
mary focus is public service/safety com­
munications. I have structured my entire
station setup and computer configuration
to suit the needs of an Assistant
Emergency Coordinator. That is my pas­
sion within the hobby. I spend a lot of time
and devote a lot of effort to coordinating
amateur radio's public service response
within Fayette County, Kentucky. If I
were paid $10 an hour, as is listed in the
ARRL/ARES manhour reports for my
efforts , I would not need to work the job
I am working now..So what! Who cares?
Other than myself, ahd a few in the ARES
group who feel my contribution is help-

ful, all I can ~ay is, "That's nice, Pat."
I specialize inthe area of the hobby that

appeals to me, and if and when something
else appeals to me, I will specialize in that.
So, what is your specialization? Do you
like ATV, packet, one particular band ,
RTTY, space communications? Again,
"That 's nice." That is your interest. There
is room for everyone as long as amateurs
don't adopt an attitude regarding the
"superiority" of their particular interest in
the hobby.

A "Higher Class" Snub
So what sparked this expression of

opinion you ask? Well , I was recently sent
an e-mail by a person who was of a "high ­
er class" than I (sarcastically speaking),
stating that I needed to upgrade , and that
if! didn't, I would not be worth the paper
it would take to wipe me away. I took a
moment or three to think before replying
to that e-mail, and I decided to go to the
Internet newsgroups pertaining to ama-

"I cannot pretend to know
everything about our hobby.
I can simply observe, learn a
little here and there, and just
pursue my interests within
ham radio."
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"Do you like AT~ packet, one particular band, RTTY, space
communications? Again, 'That's nice.' That is your interest.
There is room for everyone as long as amateurs don't adopt an
attitude regarding the 'superiority' of their particular interest
in the hobby."

\

The opinions expressed in this column are those ofthe author and do not necessarily
reflect the views ofCQ VHF or its publisher, CQ Communications, Inc.

If you have an opinion on this issue or another matter of importance to the VHF
ham community, we'd like to hear from you . Well-reasoned, well-written commen­
taries will be consideredfor our Op-Ed page. Ifwe publish your Op-Ed article, we'll
give you a complimentary one-year subscription (or extension of your current sub­
scription) to CQ VHF. Submissions not accepted for the Op-Ed page may also be
considered for Letters to the Editor. CQ VHF reserves the right to edit all submis-
sions for length and style . < ,

teur radio to see what people were talk­
ing about nationwide. I was shocked.

Several recognized organizations in
amateur radio are trying to get their rival
groups classified as "hate groups." This
is garbage. And it is one time that I have
to say the diversity of amateur radio is not
a complimentary attribute. As I have said,
there is room for all here, and we as indi­
viduals need to take a stand against those
who want to promote discontent and
aggravation within the hobby.

Not to overdramatize the point, but
from what I have experienced, the "old
timers" versus the "No-Coders" battle is
much like racism. As a group, we profess
acceptance and tolerance. However,
there are individuals within the group
who, acting on their own opinions and
emotions, discriminate against those "not
like them." I personally ignore those peo­
ple, but many of my fellow hams are quite
upset and aggravated to the point of start­
ing battles with those people. To them, I
say, "none of this worth it." Just hold fast
and enjoy your part of the hobby. Live
and let live.

Oh, and to the person who sent me that
e-mail. You often speak of protecting our

bandwidth because of the "service" end
of amateur radio .But where are you when
amateur radio needs your service in an
emergency? I don't expect an answer
from you publicly. But I will expect a
reply when I send you a bill for protect-

ing "your" bandwidth, made payable to
all those amateurs, regardless of license
class, who make the ARES and other
emergency and public service/safety
organizations work, and who do truly
serve their communities. . I •

Signature

Name Call Sign ~I~==~
Please send me copies of 33 Simple Weekend Projects.

Card No. ----===-Expires _

E ••iII

------------------------------------------------------ - - - - - - - - - - - - - - - - - - 1IIII~1IIII

Address _

"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 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.

City St?te Zip _

( ) Check () MasterCard () VISA () AMEX ) Discover
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The following hamfests are scheduled for September, 1998:

Sept. 5, 49th Annual Gabfest, Club Grounds, Uniontown,
PA. Talk-in: 147.045+ and 147.255+. For information, contact
Carl (WA3HQK) or Joyce (KA3CUT) Chuprinko, Rt. 6 Box
231-CC Morgantown , WV 26505 (304) 594-3779 .

Sept. 5, 2nd Annual Hamfest, Carp Agricultural Fair
Grounds, Carp, ONT Canada. Talk-in: VE2CRA (146.94-).
For information,call Jim Cummings, VE3XJ at (613) 446- 1225;
E-mail: <fleamarket@oarc.net>; Web address : <http:// oarc.
net/fleamarket>.

Sept. 5, Queen Wilhelmina Hamfest , Queen Wilhelmina
State Park, De Queen, AR. Talk-in: 145.27 (100 Hz). For infor­
mation, contact QW Hamfest Association, 415 Cross trails Rd.,
De Queen, AR 71832; E-mai l: <blee@alltel.net>.

Sept. 12, 46th Annual W9DXCC Convention and Banquet,
Holiday Inn, Rolling Meadows, IL. For information, contact
Chairman Bill Smith, W9VA (847) 945-1564; E-mail: <w9va
@aol.com>; Web: <http://www.qth.com/w9dxcc>.

Sept. 12, 21st Annual Hamfest and Computer Show,
Wheeling Park, W heeling, WV . Talk-in: 146.91. For informa­
tion, contact TSRAC 2011 St., Hwy 250, Adena , OH 43901;
Phone: (740) 546-3920; Fax: (740) 546-3685 ; E-mai l:
<k8an@aol.com>.

Sept. 12, Hamfest '98, Saratoga County Fairgrounds,
Ball ston Spa, NY. Talk-in: 146.40/147.00 and 147.84/147.24.
For information or reservations,contact Darlene Lake, N2XQG ,
84 Wilton Mobile Park, Saratog a Springs, NY 12866; Phone:
(518) 587-2384; Packet: <n2qg@wa2umx>; E-mail: <lake@
capital. net>. (exams)

Sept . 12- 21, VA Beach Hamfest , VA Beach, VA. Talk-in:
146.970(-), 3.947, 7.280, 14.296 . For information, call
WI WTG, Charlie Chapman (207) 655-2104 or (757) 340-8812.

Sept. 13, 1998 ARRL H ud son Divis ion Convention ,
Bria rcliffe College, Beth page, NY. Talk-in: W2VL 146.85
repeater. For information, visit the Hudson Division Web site:
<http://arrlhudson.org>. (exams)

Sept. 19, Annua l Hamfest & Banquet, Warroad Area
Community Center, Warroad, MN. Talk-in: 147.090+ &
147.000- . For informat ion, contact David Landby, KB0HAP,
Rt. 3, Box 10, Warroad, MN 56763 , or call (218) 386-1092.

Sept. 19, Harnfest, Mt. Holly Armory Route 38, Mt. Ho lly,
NJ . Ta lk-in: SJRA repeat er 145.290- & simplex 144.465. For
information and map, visit <www.s jra.com>, or call N2XYZ
(609) 268-2 135 or <N2XYZ@juno.com>.

Sept. 19, Annual ' 76 Auction and FleaMarket, VFW Post
6342, Forestdale (No. Sm ithfield), RI . Talk-in: 146.76. for
information, contact Rick Fairweather, K1KYI, 106 Chaplin
Street, Pawtucket, RI 02861 ; E-mail: <k1kyi@juno.com> or
call (40 1) 725-7507 between 7 and 8 p.m. only.

Sept. 19, Radio Amateurs Swapmeet, Holy Ghost Hall,
Sebastopol, CA . Talk-in: 146.73. For information, contact
Colleen Dean , KF6DHA, 5324 Huckleberry Way, Santa Rosa ,
CA 95403; Phone : (707) 578-4098 ; e-mai l: <KF6DHA@
cdsl.net>; <http ://www.cdsl.net/scra>. (exams)
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Sep t. 19, Greater Louisville Hamfest/ARRL KY State
Convention , Kentucky Fair & Exposi tion Center, Louisville,
KY . For information, call (8 12) 282-7007 or (812) 948-003 7;
for Flea Market spaces, call (502) 935-7197 or (606) 284-9090;
Web: <http://www.thepo int.net/-GLHA/>.

Sept. 19-20, ARRL Alaska State Convention, Anchorage,
AK. For information, contact KL7AA, Anchorage Amateur
Radio Club, P.O. Box 101987, Anchorage, AK 99510-1987 .

Sept. 20, Hamfest '98, Veteran 's Park, Hazlet, NJ. Talk-in :
145.-6,224.96- 1.6. For informa tion, contact G.S.A.R.A., P.O.
Box 34, Fair Haven, NJ 07704; <http .www. monmouth.corn/v
gsara>. (exams)

(Continued on next page)

VHF Conferences

Sept. 19-20, Weinheim, Ger many, The 43rd Weinheim
VHF Convention .Lecture topics include new modules and aeri­
als, types of modulation, and conduct on the air. The exhibition
and flea market will be returning to the area in front of the Sepp­
Herberger-Stadium. Again separated by a short walk from the
forums , but in the opposite direction.

Early birds will meet at the clubhouse on Friday evening, 18th .
September. Martin + Martina will again be taking care of the
refreshments. We will also be bringing Saturday to a close at
the "Wasserhaus" (Signposted "DL0 WH").

If you wish to spend the night 'in your tent or caravan in the
meadow next to the clubhouse, please send us a postcard to this
effect. Rudimentary sanitary arrangements are available. If you
need electricity, please remember to bring a suitable cable.

Questions? Contact UKW-Tagung Weinheim, Birkenweg
49, D-69469 Weinhem, Germany; Phone: 0049-6201/592091 ;
Fax: 0049-6201/59 20 92; E-mail: <DF0 UKW@amsat.org>;
Web : <http ://www.hamradio.de/weinheim>.

Sept. 25- 26, Pacific Northwest VHF Conference will be
in Bend, OR. Registration is $12. Registratio n blanks can be
e-mailed. ContactDon Krug . K7HSJ.1 126 NE Burnside, Bend,
OR 97701 ; E-mail: <ghcdk@teleport.com>; Phone: (54 1) 382­
7561 . Progra m includes 2-meter DSP, aurora , 10-GHz systems,
and roving.

Operating Not es

For September, 1998:

September
5- 6 lARD Region 1 (Europe/Africa) VHF Contest (2-meter)
6 Good EME conditions
12- 13 ARRL Sept. VHF QSO Party (see rules this issue)
19-20 ARRL 10 GHz Cummulative Contest (2nd wknd)

(see rules last month)

EME data courtesy W5L UU. More contest info is available on the CQ
VHF Web page at <http://members.aol.com/cqvhf/navhfcon.htm>.
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Sept. 20, Tailgate Electronics, Computer, and Amateur
Radio Fleamarket, Albany and Main St., Cambridge, MA.
Talk-in: 146.52 & 449.725/444.725 - pl 2A - WIXM/R. For
information, call (617) 253-3776.

Sept. 20, 26th Annual Hamfest and Computer Show,
Lenawee County Fairgrounds, Adrian, MI. For information,
contact Brian J. Sarkisian, KG8CO (517) 265-1537 or <kg8co
@lni.net>; AARC Web: <http://www.LNI.net/w8tqe>. (exams)

Sept. 20, Western CT Hamfest, Edmond Town Hall,
Newton, CT. Talk-in: 147.12(+) and 146.55 simplex. Forinfor­
mat ion, contact Ken, KDIDD, Box 3441, Danbury, CT 06813­
3441, or call (203) 743-9181.

Sept. 20, 42nd Annual Hamfest & Computer Show, York
County Area Vocational Technical School, York, PA. Talk-in:
146.97. For information, contact York Hamfest, P.O. Box 351,
Dover, PA 17315; Phone: (717) 764-8193; E-mail: <w3sst@
juno.corn>; Web: <http://www.yorkhamfest.org>. (exams)

Sept. 20, Communications Expo '98, Cincinnati, OH. For
information, contact Jim Weaver, K8JE, at (513) 825-2868;
Web: <http://w3.one.net/-rkuns/exp098/>. (exams)

Sept. 25-27, Moose Swappers Hamfest, Lancaster Fair­
grounds, Lancaster, NH. Talk-in: 145.370, 145.150, 147.345.
For information, contact Moose Swappers Hamfest, P.O. Box
614, Berlin, NH 03570. (exams)

Sept. 26, Amateur Electronics Swapfest, Women's
Building, State Fairgrounds, Huron, SD. Talk-in: 147.09(+).
For information, contact Lloyd Timperley, WB0ULX, P.O.
Box 205, Huron, SD 57350; Phone: (605) 352-7896 eves; E­
mail: <wblZlulx@santel.net>. (exams)

Picture This! (from page 17)

Sept. 26, 23rd Annual International Hamfest-Computer­
fest, Chemung County Fairgrounds, Horseheads, NY. Talk-in:
147.360. For information, mail SASE to Elmira Hamfest, c/o
Dave Lewis, 465, CR 13, Van Etten, NY 14889, or call (607)
589-7495. (exams)

Sept. 26, Fall Fest '98 Hamfest, Tall Cedars of Lebanon
Picnic Grove, Hamilton Twp., NJ. Talk-in: 146.67(-). For
information, contact Hamcomp '98, DVRA, P.O. Box 7024,
West Trenton, NJ 08628; Phone: (609) 882-2240; Web: <www.
slac.com/w2zq>; or

Sept. 26, Hamfest and Computer Show, Embry Riddle
Aeronautical University campus, Daytona Beach, FL. Talk­
in: 147.150 +600 starting at 8:30 a.m. For information, contact
John Munsey, KB3GK, 19 China Moon Drive, Ormond Beach,
FL 32174; Phone: (904) 677-8179; E-mail: <munseyj@
worldnet.att.net>. (exams)

Sept. 26-27, W7DP Hamfest, Community Building,
Milton-Freewater, OR. Talk-in: 147.28 (+). For information,
contact Denise Hebel, KC70RO, at (509) 527-0411, or e-mail
to <dhebel@bmi.net>.

Sept. 27, Giant Electronic Flea Market, Lincoln H.S.,
Yonkers, NY. Talk-in: 440.425, PL 156.7, 146.910. For infor­
mation, contact Otto Supliski,WB2SLQ, 53 Hayward St.,
Yonkers, NY 10704, (914) 969-1053. (exams)

Sept. 27, 8th Annual Hamfest & Computer Show, New
Port Richey Recreation Center, New Port Richey, FL. Talk­
in: 145.35 & 147.15. For information.call Chuck,KU4EV (813)
937-2540; E-mail: <cfowler995@aol.com>.

Getting on Six in a BIG Way
Geoff Brown, GJ4ICD, has just received the first British license for operating 1 kilowatt on

50 MHz for the purpose of conducting propagation tests, specifically including FAI (Field
Aligned Irregularities) and lonoscatter. Photo D shows his new 50-MHz amplifier, which pro­
duces 1.5 kW out, using an 8877 tube and a toroidal transfomer. Both the power supply (left)
and RF deck (right) are visible in the photo.

Photo D. GJ4JCD's new l.5-kilo­
watt amplifier for 50 MHz. Geoff
has the first British license to run
high power on 6 meters, and he
needs your help in his propagation
research by making contacts with
him on "the Magic Band." (Photo

courtesy GJ4JCD)

If you've got a cool snapshot to
share with us, but don't have a
whole article to build around it,
send it in to "Picture This," along
with a brief description of who
and what we're seeing. If we like
it, too, and have the space, we 'll
print it (no pay, just glory). Send
your color prints to CQ VHF, 25
Newbridge Road, Hicksville, NY
11801. Please don't write on the
front of the photos or use ballpoint
pen on the back. Ifyou'd like your
photoes) returned, please tell us so
and include an SASE (self­
addressed, stamped envelope)
with sufficient postage. Thanks!
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Emergency Communications

5 taying on the air in emergencies and getting
messages into and out of disaster areas is prob­
ably the single best-known aspect of amateur

radio. When all else fails, ham radio gets through.
But how do we stay on the air when no one else can?
And how do we know what to do when the need aris­
es? The answer is simple: preparedness and practice.

Preparedness includes knowing your equipment
and its capabilities (as well as its limitations), hav­
ing what you' ll need for extended operation in less­
than-ideal circumstances (batteries, antennas, etc.),
and training in how to set up and use your equipment
effectively and efficiently in an emergency. Once
you've learned how to set up and operate under emer­
gency-type conditions, you need to practice those
skills by helping out at public service events, such as
parades, walk-a-thons, bikathons, etc., and by par­
ticipating in formal "nets," or on-air networks, to
learn procedures.

Who Provides the Training?
Ham radio emergency communication is general­

ly conducted under the umbrella of one or more emer­
gency service organizations. These may be totally
within ham radio or may be part of larger organiza­
tions. Most often, hams are trained by other amateurs
who have gone through the process before and want
to share their skills with others. Let's take a briefl ook
at some of the best-known groups in the U.S.

ARRL Groups
ARES stands for the Amateur Radio Emergency

Service and is the emergency communications arm
of the American Radio Relay League (ARRL). Usu­
ally organized by county, an Emergency Coordina­
tor, or EC, runs local ARES operations. You may
register with ARES (through your EC) whether or
not you are an ARRL member. Most ARES groups
hold regular training nets and participate in drills and
public service activities.

NTS, an abbreviation for the Na tiona l Traffic
System, is the ARRL's message-forwarding network.
If you've ever been to a fair and seen a sign that says
"Free Messages By Ham Radio," chances are these
messages are sent through the NTS. Generally, non- .
emergency messages into and out of a disaster area
are also routed through NTS. Most NTS nets meet
daily, handling routine "traffic ," or messages, giving
participants plenty of opportunity to learn and prac­
tice their skills in handling written message traffic.

Off to the RACES
RACES is the Radio Amateur Civi l Emergency

Service and is actually a separate radio service estab-
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Amateurs in Utah assist in searcn and rescue operations.
Proper training before the emergency is vital if we are to
be truly helpful . (Photo courtesy Utah County SCATeam)

lished under Part 97 of the FCC' s Rules and Reg­
ulations. RACES is operated on a national basis by
the Federal Emergency Manage ment Agency
(FEMA) and locally by state and local Offices of
Emergency Management (or whatever they happen
to be called in your area). Under FCC rules , hams
participat ing in RACES are limited to one hour of
practice each week, and may speak only with other
RACES-registered stations when operating in a
RACES net. RACES emergency nets may be acti­
vated only at the formal request of an authorized gov­
ernment official and must shut down when an emer­
gency is declared to be over.

(The ARRL recently petitioned the FCC to relax
some of these restrictions. The League requested
authori ty for RACES groups to conduct up to five
hours of training each week, which would allow par­
ticipation in long-term drills , and for RACES stations
to communicate with any other ham "working" an
emergency, even if that ham isn' t a RACES mem­
ber. This would enable RACES and ARES groups to
exchange messages, or a RACES station at an emer­
gency management facility to contact a ham at a Red
Cross shelter without having to worry if that other
ham is also a RACES member.)

CAp, MARS, and SKYWARN
Three non-amateur services in which many hams

participate, and which also are active in emergency
communications, are CAP, the Civ il Air Patrol;
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Resources

For more information about the various organizations described in this article, we
recommend the following:

ARES-Contact your local ARRL Emergency Coordinator, Section Emergency
Coordinator or Section Manager (SMs' names and addresses are listed in every issue
of QST magazine and on the ARRL Web page, <http:www.arrl.org>, or contact
ARRL Headquarters at 225 Main St., Newington, CT 06111; Phone: (860) 594­
0200. Ask for field service.

CAP-Request an information package from CAP National Headquarters at
1-800-FLY-2338; write to HQ CAP/DPM, 105 S. Hansell St., Maxwell AFB, AL
36112-6332; or connect to the CAP World Wide Web site at <http://
www.cap.af.mil>.

MARS-Look for MARS tables at local hamfests, ask about it at club meetings,
or visit the Army MARS Web site at <http://members .aol.com/aat6fv/>.

NTS-Contact the Net Control Station, Net Manager, Section Traffic Manager,
Section Manager or ARRL Headquarters (see ARES listing for contact information).

RACES-Contact your local or county Office of Emergency Management (or
whatever it's called where you live). If there's no specific listing in the phone book,
call your town, city, or county 'clerk ' s office, or the police department's non-emer­
gency number.

SKYWARN-Contact the National Weather Service forecast office serving your
area. If there's no listing in the phone book (or the office listed in your phone book
is closed!), tune in NOAA Weather Radio (162.400, 162.475 or 162.550 MHz,
depending on where you live) and listen for the location of the forecast office from
which your local broadcast originates. Then call directory assistance for the phone
number, and ask for the meteorologist in charge of SKYWARN.

MARS, the Military Affiliate Radio
System, and SKYWARN, the National
Weather Service's corps of volunteer
weather "spotters ."

CAP is the U.S. Air Force Auxiliary
and is heavily involved in search-and­
rescue and other emergency operations.
CAP communicators-many of whom
are hams-use frequencies just outside
the VHF amateur bands. Most VHF ham
rigs can be modified to operate on these
frequencies once you show your dealer
or the manufacturer your authorization to
operate there.

There are three separate MARS orga­
nizations: Army, Air Force, and Navy
/Marine Corps. Hams who join MARS
are issued separate MARS callsigns and
also operate on frequencies immediately
adjacent to both HF and VHF amateur
bands. Most often, MARS members are
involved in handling messages and
"phone patches" to and from members of
the U.S. Armed Forces , no matter where
in the world they may be. (Phone patch­
es are connections between radio and
telephone, so that a serviceman or woman
overseas may be hooked up with a ham
back in the U.S., who then phones a fam­
ily member and "patches" the two togeth­
er.) MARS members may also be called
on to provide emergency communica­
tions, especially if the armed service has
also been called in to help deal with a dis­
aster or other situation.

When severe weather threatens, the
National Weather Service (NWS) relies
on SKYWARNvolunteers to report condi­
tions and observations in various places.
Many of these trained weather spotters
are hams, and there are many SKY­
WARN nets in operation around the
country. Hams who are SKYWARN
spotters generally use amateur frequen­
cies to report their observations, and
some NWS offices have permanent ham
stations installed in order to monitor
SKYWARN reports.

Served Agencies
Most ham radio emergency groups

don't operate in a vacuum, talking only
among themselves. To be most useful,
hams are sent to places where their com­
munication skills can be put to use in
keeping disaster response organized and
functioning smoothly. These places typ­
ically include hospitals, Red Cross shel­
ters, etc. Organizations such as the Red
Cross, the NWS, and emergency man­
agement agencies are often referred to by

hams as served agencies, since they're
the agencies for whom we commonly
provide communications services.
Served agencies also include the spon­
sors of various non-emergency events
through which we get much of our "on­
the-job training," for instance, the March
of Dimes, the American Diabetes Asso­
ciation, etc.

Most of these organizations don't op­
erate their own communication networks
(which is why they ask us for help), so
ham radio partic ipation is usually
through an amateur group, such as a local
radio club or ARES group. Generally, the
served agencies provide us with the
opportunities for training, while our own
groups provide the actual training.

Getting Involved
Most emergency communications ac­

tivity on VHF/UHF is conducted on FM
and packet. The best way to get started is
right in your home area. Ask for infor­
mation from other hams you meet on the
air. Listen on your local repeaters for
NTS traffic nets, ARES training nets, etc.

Try to get a feel for the net procedure.
Check in if you feel comfortable doing
so; otherwise, wait until after the net is
over and call the Net Control Station and
ask for information on participating in the
net. You can expect to be welcomed and
invited to join the next session. For more
general information, see the "Resources"
box accompanying this article.

You Must Remember
Thle.; I

Hams' ability to provide emergency
communication-and our record of do­
ing so successfully time after time-is a
critical reason for our continued exis­
tence and our continued access to fre­
quencies that could easily bring billions
to Uncle Sam on the auction block. It's
equally critical that every ham have at
least a passing understanding of how to
provide useful communications during
an emergency. Consider it your "rent" for
the use of the frequencies. And the time
to learn is before the tornado or hurricane
hits, not afterl- . •
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CBspeak/Hamspeak Dictionary

A translation guide for some common terms from
"CB-speak" to "hamspeak."

M
any new hams toda y come to amateur radio from CB, which is great. But they often bring with
them a lot of CB jargon , whic h genera lly isn ' t used on the ham bands and immediately marks you
as a "newbie," to borrow a term from the online world.

So here, for your convenience, is a guide for translating some of the most common CB lingo into ham
lingo-along with an explanation of what it means in Eng lish. And speaking of Englis h, there's usually no
reason to use any shorthand at all, provided both parties in a QSO (oops, contact) speak the same language.
There ' s no sub stitute for plain language.

(Sometimes it's the hams who use the
silly jargon.)

(but hams do sometime s pay tolls
with "green stamps," dollar bills)

"Smokey reports" are generally not
done on ham radio.

Notes or English translatio n
Some old-timers do use "handle."

(but you already knew that one)

Yes; message received. l O-codes gen­
erally aren't used in ham radio.

Location

How you refer to someone when
you've forgotten his name; you're
expected to remember women 's
names, as I've never heard anyone
say "Good morning, YL."

"73," an old wire telegraphers' code
for "best wishes." Making it plural, as
in "73s," makes it "best wisheses," and
"best 73s" means "best best wisheses."

"car"

"Hamspeak"
"Name"

"truck"

"Old man" ; "OM"

"QTH"; "location"

"Roger" or "QSL"

"Callsign"

"73"

"trooper"

"the work QTH";
"the salt mine"

"the highway"

"toll booth"

"Good buddy"

"CBspeak"
"Hand le"; "personal"; "first personal"

"Handl e" (as a station identifier)

"The four-lane"

"Piggy bank"

"Smokey"

" IS-wheeler"

"4-wheeler"

"Threes"; "73s"; "best 73s";
"all those good numbers"

"work" (as in the place you work)

"10-20"; "20"

"10-4"

"rig" "rig" radio

"radio check"

"Pinn ing the meter"

"signal report"

"Full quieting" (on FM);
"5-9" (on SSB)

"How strong is my signal?"

"Your signal is very strong."

"Breaker-breaker'?" "(your call) listening"
(on FM); "CQ"
(on SSB/CW)

* Depending on where you are in the D..')., the term "break" may be used forjoining a contact in prog ress
or may be reserved for emergency use. Listen for local procedure. The double "break-break" is always
reserved for an emergency.
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CQ VHF "Hamlink" offers free listings of clubs, licensing classes, and exam sessions! Plus, for
$l/month or $lO/year, we also offer listings of ham-related personal Web sites (commercial ham­
related Web listings are $5/month or $50/year).

Web site listings must be accompanied by payment in full in check or money order in U.S. dollars
and mailed to CQ VHF "webtink;" Attn: Bernadette Schimmel, 25 Newbridge Road, Hicksville, NY
11801. Credit card orders are accepted by mail, phone (516) 681-2922, or fax (516) 681-2926. Club,
class, and exam listings may be submitted to CQ VHF "Clublink," or bye-mail to <CQVHF@aol.
com>. Be sure to say what it is in the subject line (e.g., Club Listing).

Club Listings
CA, Santa Barbara Amateur Radio Club, Inc.:
Meets 3rd Friday of September-May at 7:30 p.m.,
County Schools Auditorium, 4400 Cathedral
Oaks Rd., Santa Barbara. For more information
about SBARC, see the club Web site : <http://
www.sbarc.org>; or call (805) 569-5700.

CO, Bicycle Mobile Hams of America: National
non-profit club of bicyclists who use VHF radios
for emergencies, lost riders, route information, chat­
ting, etc. 450 members in 46 states, 6 countries.
Annual Forum at HamVention. Net: 14.253, 1st &
3rd Sundays, 2000 UTe. E-mail: <hartleyal@aol.
com>. For info, sample newsletter, send SASE to
BMHA, Box 4009-CV, Boulder, CO 80306-4009.

FL, Highlands County Amateur Radio Club:
Meetings held 3rd Monday of each month, 7 p.m.
Agri-Civic Center Conference Room 3, South US
27, Sebring, FL. Visitors are welcome. Repeaters at
147.045 +.6, 442.350 +5.0, with packet on 144.970.
Web page : <http ://www.strato.net/-hamradio>;
E-mail: <hamradio@strato.net>.

FL, Metro Dade REACT 4881: One of the few all­
ham REACT teams in the U.S., providing public
service through communications. Mtgs ev. Thurs.
8 p.m., details on 147.315 MHz (+600) repeater.
For info, contact : Metro Dade REACT , 3735
SW 89 Ave., Miami, FL 33165; E-mail: <react488I
@juno.com>; Web: <http://www.geocities.com/
Heartland/Ranch/488 I> . For more information,
contact Robert Cruz, KE4MCL, President, at
<react4881@juno.com>.

GA, College Park REACT 4921: Training in pack­
et, computers , radio building, space radio, FCe.
Net. ev. Mon, 8:30 p.m., MatPARC Club 145.41­
repeater. Contact: Thorton Williams, 2001 Godby
Road, Ste. 0-6, College Park, GA 30349.

IL, Logan Area Amateur Radio Club, Logan
County: Meetings held 3rd Saturday of each month,
7 p.m., American Red Cross Bldg., 125 South
Kickapoo St., Lincoln, IL. Primary repeater:
147.345+. Secondary repeater : 145.390-. Contact
President, Bob Rucker, KB9JSE, at (217) 735­
2506; <KB9JSE@ccaonline.com>.

IL, Olney, Olney Amateur Radio Club-Richland
County: Meetings 2nd Thursday of each month,
7:30 p.m., Hardees banquet room, 912 E. Main
Street., Olney, IL; Repeater: 146.760-. Contact
Vice President Ben Rose, KB90TJ, at <harley@
wworld .com> .

IL, Skokie, Free Live Online Hamfest: Buy, sell,
trade. Instant listing of all your items for sale or
wanted! No charge for this classified listing of
radios, antennas, computers. Open chat room to dis­
cuss the details of your purchase or sale! Sponsored

Ham Radio Above 50 MHz

Hamlink

by the Tri-County Radio Group, Inc.; Web site:
<http://quality-enterprises.com/tcrg/onlinefest/>.

MA, Falmouth Amateur Radio Assoc. (FARA):
Meetings held last Thursday of the month at 7:30
p.m. at Falmouth Town Hall, Main Street,
Falmouth, MA. ARRL exams at all levels given at
9 a.m. second Saturday of every month at the
Town Hall. Primary rptr. 146.655. Contact
President Lyman Mix, WAIKPE, at Box 815,
W. Falmouth, MA 02574 or visit Web page:
<http://wwwJalara.org/index.html>.

MB, Canada, Winnipeg Amateur Radio
Emergency Service Inc. (WARES): Callsigns
VE4YWG (Public Service Communications),
VE4EOC (City Emergency Operations Centre) .
Meetings 3rd Tuesday of month, 1930 h Sir Wm
Stephenson Library, 765 Keewatin St. Member­
ship open to all licensed amateurs at least 18 years
of age living in or near Winnipeg and interested in
emergency amateur communications. E-mail Jeff
Dovyak, VE4MBQ, Emergency Coordinator, at:
<ve4mbq@ve4umr.ampr.org>; Web site: <http ://
www.geocities .com/CapeCanaveral/Hanger/1632/
wares.html>.

NC, Stanley County Amateur Radio Club:
Meetings held every 4th Thursday of the month at
Stanly Community College. Two-meter nets held at
9 p.m., local, Wednesday (146.985) and Thursday
(147.390). Six-meter ragchew each Tuesday at 8:30
p.m. (50.135). For more info, visit our Web site at
<www.qsl.net/scarc>.

NY, Tonawanda, Radio Association of Western
New York (RAWNY): Meets 2nd Tuesday of each
month from September to May, 8 p.m., at Church
of the Nativity, corner of Thorncliff and Colvin
Blvd., Tonawanda, NY. Web site: <http://hamgate1.
sunyerie.edu/r-rawny>,

OH, Cincinnati, Weather Amateur Radio Net­
work (WARN, W8NWS): This is the Cincinnati,
Ohio, chapter of Skywarn. In addition to club details
and weather-spotter training information, the Web
site features a searchable southwest Ohio repeater
database, and a search engine covering; all known
ham club sites in the Greater Cincinnati area.
Membership forms and mailing list to receive club
news and announcements are also available online
at <http://www .warn.org>.

OH, Adena Area, Triple States Radio Amateur
Club: Features au all-mode 6-meter net on 50.150
on Wednesday nights at 9 p.m. EDT (50150 FM),
SSB/AM/CW. Will have.a reunion of Six Meter
Operators at the Wheeling 'Hamfest,Wheeling Park,
WV Sept. 12. For info newsletter, send adr to
TSRAC 2011 St. Hwy 250, Adena, OH 43901;
E-mail:·<k8an@aol.com>.

OH, Cleveland Area, Cuyahoga Amateur Radio
Society: Meets on the third Wednesday of every
month except December at 8 p.m. at the Busch
Funeral Home community room, 7501 Ridge Rd.,
Parma , Ohio. June, July, and August , "Picnic
Meetings " are held at the Cuyahoga County
Metropolitan Park . Repeaters are on 146,82(-),
443.825 & 444.75 (+), 53.83 & 53.01 (+), plus digi­
peater at 145.07, and club simplex frequency of
146.475 MHz. For more info, contact club presi­
dent, Tom Wayne, WB8N, at (440) 232-4193 or at
<wb8n@en.com>.

OH, Firelands Amateur Repeater Association
(FARA) : Assn. of amateur radio operators and their
families in North Central Ohio, dedicated to oper­
ation and maintenance of a repeater system south of
Berlin Heights. Meets monthly on 4th Tuesday at
Erie County Services Cntr., 2900 Columbus Ave.,
Sandusky at 7 p.m. in basement cafeteria . For info,
write FARA, P.O. Box 442 , Huron , OH 44839;
E-mail: Tim Stookey, N8AHK, President:
<n8ahk@amsat.org>; Web: <http://www.fara.
berlin-heigh~s.oh.us/index.htm>.

OK, Tulsa Amateur Radio Club: P.O. Box
7283, Tulsa, OK 74159-4283 . Repeaters 145.11,
147.045,442.00,443 .00,443.45,443.75,444.625.
Autopatches on 145.11,443.00. Net every Thurs­
day on 145.11 @ 8 p.m. (linked to 442.00, 443.75,
444.625). Meetings 3rd Tuesday of month at 7 p.m.,
West Regional Library, 2224 West 51st Street,
Tulsa , OK. Breakfast Meeting, 1st Saturday of
month at 8 a.m., Ollie 's Restaurant , 4070 Southwest
Blvd., Tulsa . For more information, call (918) 446­
6451, Vince Moore , N5RFW, Public Service
Liaison Officer.

ONT, Canada, Muskoka Amateur Radio Club:
Meets at Huntsville Hospital Board Room at 2 p.m.
on 2nd Sunday of each month. Visitors welcome.
Net at 7 p.m. Monday on 146.775. Muskoka ARC,
VE3MZY, 437 Aspdin Road, Huntsville, ONT PlH
IY4, Canada.

PA, Lambda Amateur Radio Club (LARC),
Philadelphia: Since 1975, the only open and visi­
ble public service-oriented ham club for gay and les­
bian hams. Monthly newsletter, HF skeds, internet
listserv and IRC, hamfest meetings , chapters,
DXpeditions . E-mail : <LARC@net-quest.com>.

TN, Cleveland Amateur Radio Club : Meetings
every 2nd and 4th Tuesday of month (except
December) at CARC Clubhouse, 560 Johnson
Blvd., Cleveland, TN, at 7 p.m. EST, and 7:30 p.m.
EDT. CARC operates a 2-meter repeater on
146.925 MHz (-600), and a UHF repeater at
444.275 MHz (+5 MHz). Contact W4GZX, P.O.
Box 2683 , Cleveland, TN 37320-2683; E-mail:
<carc@rocketmail.com>; Web site: <http://www.
geocities.com/SiliconValley!Lab/l660>.

TX, The Clear Lake Amateur Radio Club of
Houston TX: Meetings are the 3rd Wednesday of
every month at 7 p.m. at the Webster Volunteer Fire
Dept. 17100 Texas Ave. in Webster, TX. Meetings
are open to anyone interested in amateur radio. Our
Web site has the info <www.clarc .org>,

WV, Plateau Amateur Radio Association, Inc.
(PARA), Oak Hill, WV : Meetings held the first
Tuesday of every month, 7:30 p.m. in the basement
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of the New River Pawn Shop, 328 Main Street, Oak
Hill, WV. Mailing address is PARA, P.O. Box 96,
Fayetteville, WV 25840. Repeaters are 146.790-;
147.075- and 443.300+. Formore information, con­
tact Juddie Burgess, KC8CON, Secretary, at
<kc8con@usa.net>.

TX, No Code International : An international
non-profit club of hams who are dedicated to the
elimination of morse code testing as a requiremen t
for amateur HF licenses. SASE for information
to: No Code International, P.O. Box 565206 ,
Dallas, TX 75356 or visit our Web site at :
<http://www.nocode.org>.

UT, Rocky Mountain Radio Associa tion
(RM RA): Offers Utah, Wasatch Front , unique
UHF to 6, UHF to 2, and UHF to HF remo te
gateways . Net Thursday at 9 p.m. on 447 .900 PL
114.8 UHF/6-meter gateway open 24 hours on
448 .700 PL 114.8. Visit the RMRA Web site:
<www .inconnect.com/r-rmra>; or e-mail: <rmra
@inconnect.com> for more informati on.

Exam Se66ion6
CA, Los Angeles: United Radio Amateur Club,
K6AA, Los Angeles Maritime Museum (6th Street,
on Main Channel of the Harbor). Contact Elvin,
N6DYZ (310) 325-2965. VEC: W5YI. Cost: $6.35
(or current amount allowed); Dates: 2nd Saturday
every month except December; Time: I :30 p.m.;
Pre-registration: Recommended, but not required.

FL , Highlands County : Examinations held 4th
Monday of each month, 7 p.m. Agri-Civic Center
Conference Room 1, South US 27, Sebring,
FL. Walk-ins are welcome. Web page: <http://
www.strato.net/vhamradio>; E-mai l: <hamradio
@strato.net>.

IL, Chicago: Ham testing session 1st Thursday
every month, from 7- 10p.m. We test all levels from
Novice thru Extra. Reservations are NOT required.
For info, contact Dennis L. Sladek, N90Z, 4344 W.
51 St., Chicago, IL 60632; Phone: (773) 838-8088;
E-mail: <n90z@juno.com>.

IL , Chicago: VE testing, just 4 blocks from
Midway Airport , 1st Thursday of every month ,
7- 10 p.m. Midway VE Team -W5YI affiliated,
4344 W. 51 St. (Archer & Kostner Streets) ,
Chicago, IL 60632 . Phone: (773) 838-8088; Fax:
(773) 735-8469; Web site: <www. megsinet.com/
dsladek>; E-mail: <dsladek@megsinet.net>.

IL , Lincoln (LAARC): Offers ARRL VEC exam
sessions for Novice, Technician, and Tech Plus
licenses on 2nd Saturday of every other month at
Lincoln Public Library Annex Bldg., 725 Pekin St.,
Lincoln, lL. Pre-registration recommended but not
necessary. For info, contact Mike Roos, N9WGT,
at (217) 732-6323. Exam fee: $6.39.

NC, Wilmington: Azalea Coast Amateur Radio
Club will hold a VE testing session on Oct. 10, 1998
10 a.m. at Morton Hall. Univer sity of North
Carolina Wilmington Campus. Contact Jack,
WD40IN, at (910) 79 1-1556.

OH, Cleveland Ar ea : Cuyahoga Amateur Radio
Club holds exam sessions on the second Sunday of
each odd-numbered month (except May), at the
Olde Independence Town Hall, 6652 Brecksville
Rd. (Rte 21), Independence, OH. Sessions start at
9 a.m. Fee is $6.95 and a valid ID and copy of your
FCC license is required (if youare already licensed).
For more info, contact Gary Dewey, NI8Z, at (216)
642-1399 or at <gdewey@en.com>.

OH, Colerain: The Triple States Radio Amateur
Club holds exams the last Monday of every month
at 6 p.m. at Citizens Bank. Courtesy call you are
comi ng required. Phone: (740) 546-3930 ; Fax:
(740) 546-3685; E-mail: <k8an@aol.com>.

PA, New Castle: Amateur Radio League of
Lawrence County (ARLLC) and Lawrence County
ARES (LCARES). Meetings every Tuesday of each
month , 7:30 p.m., American Red Cross Bldg., 222
North Mercer St., New Castle, PA. Weekly infor­
mational net @ 9:30 p.m. every Thursday on
147.195(+) MHz and 146.625 (-) MHi linked
repeaters. SKYWARN severe weather nets as situ­
ation requires. Contact Club Secy, ARLLC/
LCARES, P.O. Box 7931, New Castle, PA. 16107­
7931 or visit our Web site: <http://pages.prodigy.
com/arllc>.

SC, Columbia: ARRL/VEC testing session for all
license classes will be held third Saturday of each
even month (August, October, and December), at
9 a.m., at Heathwood Hall Episcopal School, 3000
South Beltline Blvd., Columbia, SC. For more
information, visit the Web site at: <www.qsl.net/
ku4qn >, e-mail: <KU4QN@juno.com>. or call
(803) 779-5234. Exam fee is $6.35. Elements 2
(Nov ice written exam), and IA (5-wpm code)
are free of charge.

T X, Houston: The Clear Lake Ama teur Radio
Club (CLARC) serves the SE (NASA) area of
Hou ston , TX. We give VE exams the 2nd Sat­
urd ay of each-month, check in at 9 a.m. at the
Clear Lake Presbyterian Church 1511 El Dorad o
in Clear Lake . Our Web site has all the info :
<www.clarc.org>. ;'

Per60nal Web Site Li6ting6
J im Bridge. , KQ6BS, URL : <http://www.qsl.
net/kq6bs>. Specialty: weak signal.

Robert Cru z, KE4MCL , Web : <www .geocities.
com/He artlandJEstates/5281>. KE4MCL Swap
Shop is a place for hams to advertise their old gear
and place want ads. No dealer ads accepted.

J ame s Gavlik, KF6 NNX, URL : <http://member.
aoI.comJJGavlikIKF6NNX.html>. Specialty: Santa
Barbara and Ventura, California Counties.

"T he Radio Picture Archive," URL : <http://
www.e-ect.com/rpa>. Speciality collection of pic­
tures of radios.

Commercial Web Sit e Li6ting6
Communications Specialists, Inc .: Manufacturers
of Tone Signaling Equipment including CTCSS
encoders and decoders, Morse Station IDers, Re­
peater Tone Panels and much more. Please see our
ad in this issue. <http://www.com-spec.com>.

KM A Antennas: VHF, UHF & HF log periodics,
Yagis and unique 6-meter antennas. Please mention
CQ VHF when you visit <www.qsI.net/w4krna>.

M S-Windows Software: RAC Callbo ok CD­
ROM , Ultimeter Weather Stations and more, info
<n2ck h@cybercomm.net>; Web: <www.QTH.
com/n2ck h.bytew ise.org>

Teletec: Manufactures 6, 2, I 1/4 meter and 70
em Linear Amplifiers as well as Receiv.e Pre­
Amplifie rs. <http ://www.Te letec-usa .com>.

W oodhous e C omm un ica t ion : Antennas and
publications for weather satellite imagin g:
<ww w.view2earth.com>.
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camera head
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Microphone &
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270,000-pixel CCD
image sensor

SPECIFICATIONS
• Terminals: Data I/O(fortransceiver), Video in, Video out,COM

(for computer),DC IN (4.B - 7.0V) • Dimensions, proiectlons not

Included (WxHxD) : 2-51B x 1-31B x 6-3/4 in (62x 30x 160mm)
Specificationsaresubject to changewithout notice.

Scree n-shot photographs aresimulated.
MicrosoftandWindows are registered trademarks of Microsoft Corporation

• 6W(VHF), 5.5W (UHF)
• •p.c programmable
• 200memory ch.with

alphanumeric display
• MIL-STD Bl0E(rain & shock)
• CTCSS tonescan
• DTMF memory

(10ch. upto 16digits)
• Wide-range coverage
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t Image memory
up to 10pictures can be stored in memory. This allows
you to compare and pick thebest shot to send. You can
also store incoming pictures and protect them from
unintentional deletion.

t Computer connectivity
One of thegreat features of theVC-H1 is theability
to work witha personal computer. Hook it upto the
RS-232C portonyourlaptop using the optional
connection kit (includes Microsoft® Windows® 95
software) and you can save pictures (inJPEG
format) that you send and receive. You can then
cutand paste using standard graphics software, or
even superimpose yourown text. What's more, you
can actualiy control theVC-H1 fromyour computer.

t Callsignsuperimpose

. t AF mute

t Auto power-oil

t AII-in-one design
In addition to thedetachable 114-inch CCO camera, the
VC-H1 features a 1.B-inch color TFT (thin film transistor)­
type display. As well asviewing incoming pictures, you
can review yourown priorto transmission. The built-in
microphone & speaker can be used in place of aseparate
speaker-microphone for your transceiver.

t Idealfor outdoor SSTV
Until now, for anyone interested in SSTV (slow-scan tele­
vision), portability has notbeen anoption. But thanks to
component miniaturization theVC-H1 is notonly smail
enough for handheld use butit runs off 4 AA batteries so
you can take it anywhere. This makes it ideai for field
days, special events, disaster communications and even
fishing trips.

t Full compatibility
The VC-H1 can beconnected to any transceiver withjust
a cable, and it offers fuli compatibility with aliof thestan­
dard SSTV formats. Upioads/downloads are quick and
easy; theimages are also sharp and clear.
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