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G et Ready fo r 2m + 440 action with Ali nco's Value
l.eaders'"! Easy to use, easy to program, plenty of memories
and loaded with advanced functions for the most demanding
operators!

"Overall, ifyou
wantafull-featured
radio with some
novelfeatures, the
Alinco D]-G5TH is
worth your
attention. With
ample outputpower
and receive
sensitivity, thisHT
held itsown in
everyoperating
environment we
tested."

-OST Product
Review, July, 1997

OR·605T/TO 2 meter + 440
Mobile/Base

• Full 2 meter + 440 performance at a
very affo rdable price!

• 100 memory channels
• Cross-band repeat and full duplex capabilities
• Internal duplexer
• Output (H/ L): 50/ 5 watts VHF; 35/ 5 watts UHF
• CTCSS encode PLUS Eu ropean tone bursts
• DR-605TQ includes CTCSS decode and tone scan
• 9600 bps packet ready with dedicated terminals
• Large controls, easy to operate and prog ram
• "Set and forget" squelch control
• MARS/ CAP capability

The DR-605T is an affordable performer that.s easy
to prog ram and operate. Check the low price at yo t
Alinco dealer!

CIRCLE 151 ON REAOER SERVICE CARD

OJ·G5T 2 meter + 440 HT
• Channel Scope" display
• Two VFOs for and up to 100 memories for each band
• CTCSS encode and decode included at no extra cost
• Display and operate V/ U, U/U, VIV, U/V
• Prog rammable second PH key
• Electronic volume and squelch controls
• Large illuminated display and keypad
• Wide receive coverage includes airband (AM)
• Three programmable scan ranges for each band
• External power port accepts 13.8VDCdirect input
• 3 power settings per band, H/ M/L
• Attenuator for use with external antenna or high

intermod environments
• Cross-band repeater and full duplex capabilities
• Drop-in charger provided with all NiCd models.
• Over the air cloning allows programming multiple

DJ-G 5T radios
• MARS/ CAP capability

The Alinco DJ -G5T is a proven performer with
solid reviews. Aworthy successor to the popular DJ-580T
and DJ -582T radios, Alinco combines advanced
engineering, att ractive design and great performance
at a low Alinco price!

~.•therlfs littleleft out in the wayoffeatures,
making this relatively inexpensive dualbander

, , Ni ,~,J:n AI' T"qUIte a rig..., ICe r......., man
-CQ VHF Review December 1996

Simple • Clean • DependablE

~Al'NCO
AMATEUR RADIO'S VALUE LEADER

U.S.A. ALinco Branch: 438AmapoLa Ave. • Suite 130 • Torrance, CA 9050
Phone: (310) 618-8616 • Fax: (310) 618-8758 • Internet: http: //www.aLinco.coJ

Ask your dea ler about Alinco's 2·year extended warranty program



B-3 1O-G Suggested Retail

~~ m 8

F or an incredibly low $199, you can
boost your 2 Meter handheld to a super
powerf ul 100 watt mobile or base!

Turn "You' re breaking up .. . Can 't
co py" into "Solid Copy . . . Go ahead."

Talk further .. . Reach distant repeaters
... Log onto faraway packet bulletin board s.

This rugged Mirage B-3 1O-G amplifier

MIRAGE... IOO Wafts ...$199
Boost your 2 Meter handheld or multimode (like ICOM 706) to a super powerful 100
watts 000 All modes: FM, SSB, CW 00015 dB GaAsFET receive preamp 000 Reverse
polarity protection 0 0 0 Silent coolingfan 0 0 0 Free HT-to-amp coax and mobile bracket

Polarity Protection can save your amp if
In Stock at ham dealers you co nnect power backward s.

everywhere! Compact but Powerful
Callyour dealer f or your best price Mirage's integrated Heatsinkilabinet"

Sl99 and whisper quiet fan gets heat out fast!
The res ults? An ultra-compact -_...6" 43/4X I 3/4X73/4 inch 2112po und amplifier that

~~..9\delivers a super powerful 100 watts.
.,..\)G Free Accessories

operates all modes: FM, SSB and CW o It's Free 3 foot handheld to B-31O-G coax
1---.....----.--....:..:,-----,.--------,.------..:.--;.--1 perfect for all handheld s up to 8 watts'and cable -- just plug and play! Free mobile bracket!
I----+--+--i---il---il--t---+--I multi-mode SSB/CWIFM 2 Meter rig s. Free rubber mounting feet for home use!

It 's great/ or the ICOM IC-706 -- you'll Plus more . • .
get roo blockbuster watts on 2 Meters! Automatic RF sense Transmit/Receive

Low noise GaAsFET pre-amp switch. Remote keying jack. LEDs monitor
A bu ilt -in low noise GaAsFET receive \ "On Air" , high SWR; pre-amp, power.

pre-amp gives you 15 dB gain -- lets you Pu sh buttons select SSB IFM, pre-amp,
dig out weak signals . power. Draws 15 amps at 12-15 VDC.

Fully Protected , Flfll o~e ye~rMIRAGE warranty
SWR Protection prevents damage from Wzth Mirage s legendary ruggedness,

an tennas whipping in the wind. Reverse you may nev er need our superb warranty.

8

-35 Watts Output on 2 Meters
-sumodes: FM, SSB, CW
-18 dB GaAsFETpreamp
sReverse polarity protection ~

»lncludes mobile bracket .~ ~
-Auto RF sense T/R switch ~~G~
»Custom heatsink, runs cool ~~
-Works with handhelds up to 8 watts
»Oneyear MIRAGE warranty

35 watts, FM only . . • $
B-34, $69.95. 35 watts out
for 2 watts in. Like B-34-G,
FM only, less preamp, mobile
bracket. 31/sxJ3/4x4 1/4inches.

35 WaHs for2 Meier HIs
B-34-G

58 9 9 5
Suggested Retail

Watts In
51599 5 BD -35 Suggested Retail

Power Curve -- typical BD-35 output power
Watts Out 30 40 45 45+ 45+ 45+ 45+(2Meten)

Watts Out 16 26 32 35+ 35+ 35+ 35+(440 Mllz)

Watts In 1 2 3 4 5 6 7

Add th is Mirage dual band amp and boost
your handh eld to 45 watts on 2 Meters or 35
watts on 440 MHz!

Works with all FM handhelds up to 7 watts.
Power Curve chart shows typical output power.

Full Duplex Operation
Mirage's exclusive Fulllruplex/unp'" lets

you talk on one band and listen on the other band

160WaHs
B-50 16-G on 2 Melen!

52 9 9
Suggested Retail

The MIRAGE B-5016-Ggives you 160 More 160 Watt, 2 Meter Amplifiers . . .
watts ofbrute powerfor 50 watts input on B-2516-G, $299. For 10 to 35 watt mobile or
all modes __FM, SSB or CW! base stations. 160 watts out for ~5 watts in.

Ideal for 20 to 60 watt 2 Meter mobile or base. B-IOI6-G, $379. MI~AGE s most.popular
Power Curve chart shows typical output power. dual purpose H,!,or mobile/base amplIfier..160

Hear weak signals __ low noise G!lAsFET watts out/IO W m. For 0.2-15,watt transceivers.
preamp gives you excellent 0.6 dB noise figure. B-215-G, $379. MIRAGE s mos~. popular
Select 15 or 20 dB gain handheld amp. 150 watts out/2 watts m ; 160 watts

B-5016-Ghas legend~ry ruggedness. We know out/31h Win. ForO.25 to 5 watt handhelds. . ,
ofone that has been in constant use since 19791 Prices and speCificatIOns subject to change . © 1996 Mfrage Communications

Heavy-duty heatsink spans entire length of Call yourdealerforfour"est ,,"ee!
cabinet -- prevents overheating. Power transistors Nearest Dealer/Free Catalo : 800-647-1800

_...6t. protected by MIRAGE's Therm-O-Guard
ThI

• http://www.miraJ!ea m Vocom
~~t.O\ Fully protected from high SWR and excessive Technical: 601-323-8287 'Fax: 6(J1-323.6551

~G input power. Has warning LED. MIRAG'f
. Has smooth adjustable TransmitlReceive

ower Curve -- typIcal B-5016-G output power switching with remote external keying.
Watts Out 130 135 140 145 150 155 160 165 nc.i, $45, Remote Control. On/Off, pre- COMMUNICATIONS EQU MENT
~=-':":';;~---I--+-"":"'I--+-+--i--+---l amp On/Off, selects SSB/FM. With 18-ft cable. 300 Industrial Park Road

Watts In 20 25 30 35 40 45 50 55 Draws 17-22 amps at 13.8 VDC. 12x3x51h in. Starkville, MS 39759, USA

MIRAGE 0 0 0 the world's most rugged VHF/UHF amplifiers
CIRCLE 143 ON READER SERVI CE CA RD

Dua~ Band 144/!!n9mMI!I!!nP
conversation! (Requires compatib le HTl

Mirage is the Best! Here's why . . .
»Automatic frequency band selection --you'll

never forget to switch bands
«Single input connector and single output

connectorf or both bands -- easy to use with dual
band radios and antennas

-First-class strip-line techniques -- superb
RF performance and reliability

-Custom wrap-aro und heatsink -- runs cool
»Reverse Polarity Protection -- saves your

amp if you connect power backward
-Automatic RF sense Transmit/Receive

switch -- makes operation easy
»Lowinput SWR -- keeps your handheld safe

from overheating -
-"On Air " LEDs -- for each band
»Free mobile mounting bracket
»Free3 foot handheld-to-BD-35 coax cab le
«Small size: just 5XJ3/4X5 inches
-Full one year MIRAGE warranty
»Legendary MIRAGE ruggedness

Callyour dealer todayfor your bestprice! ----------------
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Microwave Radio European Style!-+Iow it's done "across the pond" .sim on Lewis, GM4PLM
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Ultimate Base Station, HF,VHF, UHF

FT-920 HF+6MTransceiver

FT-847

• Ultra Compact- 50w/35w 2m/440
• 110 memories· WideBand RX
• Backlitmic· Remotablefront panelw/opt.YSK-8100

Call Now For SpecialPricing

·100w l60-6M, l 2VDC
• Buill-inDVR, CWMemory Keyer
• DSP, Auto-Notch • 99Memories
• Computer controllable, CATSystem
Call For Intro. Low Pricing!

• 2M lOW Mobile· WideBand RX
• AM AircraftRX· Dual Watch
· 9600Baud Compatible· AlphaNumeric Display
Call For Low Pricing!

• 100w HF/6M, 50w2M/430 mHz
·DSP • Full Duplex Cross-band
• 1200/9600 Baud Packet Ready
Call for Low Intro. Price!

VX-1R
2M/440 Sub-Mini HT

2M . 440mHz

FT-50RD
2M/440mHz Compact HT

• DVR, Decode, Pag ing Built-in
• Alphanumericdisplay
• Wide Band receive
• Battery saver
• 112Memories
• Mil-Spec
• HiSpeed scanning

FT-11R/41R

·290Memory Channels
• .5Woutput
• Receives l6 -999mHz

plusAMBCB •
(Ce ll Band Blocked) '.

• LithiumIon Battery
Call Now For
Your Low Price!

• 150Mem. Channels
• 1.5Wstandard
· 5Woption
• Alpha-numeric display
• Compact & back lit keypad
Call For Low Price!

• Compact HF Trans., 100W, CollinsFilter
• Optional buill-inauto tuner
• Remotablefrontpanel, optional kit req.
• QSK, 100 Mem.Gen Cov. Rx,
OMNI-Glowdisplay

Call Now For Low Price!

FT-1000MP HF Transceiver

·1 00W·12VDC· DDS
• Gen. Cov. Rx, 100memo
• Optional Ext. Auto· Tuners Available
Call Now For Our Low Pricing!

• Enhanced DigitalSignal Processing
• DualRX
• CollinsSSBfilter built-in
·100W, Powersupply built-in

Call Now For Low Pricing!

NEW CASTLE, DE
(Near Philadelphia)
1509N. Dupont Hwy., 19720
(302) 322-7092
(800) 644-4476
Chris, K1SI , Mgr.
RT.13 1/4 mi., So. 1-295

ATLANTA, GA
6071 Buford Hwy., 30340
(770)263-0700
(800) 444-7927
Phil, N4DRO, Mgr.
Doraville, 1 mi.no.of 1-285

WOODBRIDGE, VA
(Near Washington D.C.)
14803 BuildAmerica Dr.
22191
(703)643-1063
(800) 444-4799
Mike, KA3TMQ, Mgr.
Exit 161, 1-95, So. to US1

thUIb... 4

PORTLAND,OR
~ 1705S.w.Pacific Hwy.
97223
(503) 598-0555
(800) 854-6046
Ray, KI7TN, Mgr.
irigard-99W exit
from Hwy. 5 & 217

DENVER,CO
8400 E.Iliff Ave . #9, 80231
(303) 745-7373
(800) 444-9476
1I0e, KDOGA, Mgr.

PHOENIX, AZ
"939 W. Dunlap Ave., 85021
(602) 242-351 5
(800) 444-9476
Gary,N7GJ, Mgr.
1 rni. east of 1-17

OAKLAND,CA
2210 Livingston St., 94606
(510) 534-5757
(800) 854-6046
Mark, KE60FP, Mgr.
1-880 at 23rd Ave. ramp

BURBANK,CA
2492w. Victory BI., 91506
(818) 842-1786
(800) 854-6046
Marv, K6VIV, Mgr.
Yictory Blvd. at BuenaVista
nmi. west 1-5

ANAHEIM, CA
(Near Disneyland)
933N. Euclid St., 92801
(714) 533-7373
(800) 854-6046
Uanet, WOMF, Mgr.

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
(603)898-3750
(800) 444-0047
Chuck, KM4NZ, Mgr.
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Exit 1,1-93;
28 mi. No. of Boston

SAN DIEGO, CA
5375KearnyVilla Rd.,92123
(619) 560-4900
(800) 854-6046
tram, KM6K, Mgr.

wy. 163 & ClaremontMesa

SUNNYVALE,CA
510 Lawrence Exp. #102
94086
(408) 736-9496
(800) 854-6046
Ken, K1 ZKM, Mgr.
KDM@HAMRADIO.COM
So. from Hwy. 101



\line of Sight

A Dying Hobby (Not)
The prophets of doom are at it again, warning of
ham radio's imminent demise. But the numbers­
and our history-tell a different story.

An Editorial

Ham radio is dying. Just ask the
"old-timers" on your local re­
peater, at a club meeting, or any­

where else, and they'll be all too happy
to tell you the bad news. Nobody builds
anything anymore , they'll tell you.
We've become a hobby of "appliance
operators." We 're not attracting young
people anymore, they'll tell you. It ' s
becoming a hobby of old men. Our
growth rate is down dramatically, they'll
tell you. We 're in big troub le. The
Internet will be the death of ham radio.

But there 's a little problem with the pic­
ture that these pessimists paint: they've
been painting it for at least 40 years now!
The "appliance operator" argument was
first heard in the 1950s. So was the age
argument. And the growth rate figures are
much more closely related to the sunspot
cycle than to the Internet or any other
competitor for potential hams . Another
problem : the basic argument is flawed. If
ham radio is dying, then why has the
number of licensed amateurs more than
doubled in the past 20 years? Let' s take
a closer look.

Appliance Operators
Back in the 1920s, every ham was a

builder, a tinkerer , an experimenter-by
necessity. There were no commercially
manufactured ham rigs and the size of the
hobb y wasn' t big enough to make it
worthwhile. If you wanted to be a ham,
you built your rig. Period.

The 1930s introduced the commer ­
cially built ham rig, and such venerable
(and venerated) names as National,
Hammarlund , and Hallicrafters came on
the scene. Many hams began buying these
"appliances," but the construction culture
was still strong, and a lot of homebrew-
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ing was still required to hook everything
together and build a station out of the var­
ious pieces of equipment.

When ham radio came back on the air
after World War II, the commercially
built rig became king. The main home­
brewin g activity was converting surplus
military gear for use on the ham bands.
And, by the early 1950s, the ham maga­
zines were printing letters from readers
complaining that the end of the homebuilt
station would be the end of amateur radio.
It 's been nearly 50 years since those dire
predictions began to be heard, and it still
hasn 't happened.

The Age Que6tion
Young people are staying away from

the hobby in droves. This is an argument
I' ve been hearing ever since I became a
ham over 25 years ago (at age 15, I might
note). Now, I don 't have access to age fig­
ures going back that far, but the CQ
Amateur Radio Almanac has regularly
published a breakdown of licensees by
year of birth. I typed the statistics for
1993, 1994, 1995, and 1996 into my
spreadsheet program and came up with
some very interestin g results. Over that
four-year period, there was steady growth
in all age segment s except for those hams
born in 1908 and earlier. Yes, the biggest
age "bump" is in the 40 to 50 range, but
the greatest rate of growth in those four
years was among those age 30 and
younger. In fact, the' 25 to 30 group
showed increases of greater than 40%
between 1993 and 1996. So much for not
attracting young people.

Slow Growth
"Amateur Radio "Growth Continues to

NOSEDIVE! " That' s how fellow ham

Fred Maia, W5YI, headlined a report last
September inhis W5YI Report newslet ­
ter. "Up until August, 1995, the Amateur
Service had been expanding at an aver­
age rate of 7%," he reported. "It came to
a screeching halt last year when the
growth rate slipped to 1.8%.1t is even less
in 1997." Pretty alarming, huh?

Consider this, from the same report:
"The Amateur Service grew by only 1.1%
(8,002) last year. ...The total number of
Codeless Technician Amateurs, howev­
er,grewby 12.8% (01'20,069)." Now wait
a minute! If there were only 8,000 new
hams in 1997, how could 20,000 of them
be Technician s?

It took a ' few month s, but Fred was
finally able to put these numbers into bet­
ter perspective in a similar report in his
January I , 1998 issue (the numbers are
slightly different because he 's using
December 1 statistics versus August I
statistics in the earlier report): "The good
news is that there are 18,636 (or 11.6%)
more Technician Class amateurs than a
year ago. The bad news is that the total
amateur service only grew by 7,797 ama­
teurs-a scant 1.1%. That of course
means that the other license classes (with
the excepti on of the Extra Class) are
declining." Fred also pointed out that the
earlier growth figures were artificially
inflated by the five-year period (from
1989 to 1993) during which no licenses
expired because of the shift from five­
year to lO-year licenses.

But, in the same issue, Fred published
20 years of FCC licensing statistics, bro­
ken down by license class, from 1978 to
1997. And there' s some very interesting
information there . First and foremost, on
December 1, 1978, there was a total of
353,162 licensed amateurs in the U.S. On
December 1, 1997, the total was 7 19,341:

By Rich Moseson, W2VU, Editor

Ham Radio Above 50 MHz



"If there were only 8,000 new
hams in 1997, how could 20,000
ofthem be Technicians?"

an increase of 366,179, or more than
103%! Not bad for a dying hobby!

Next, excluding the five-year period in
which there were no license expirations,
the amateur service grew, on average, by
about 12,400 hams per year. This trans­
lates toa 3.5% increase over the 1978
total...but only a 1.7% increase over the
1997 total. Why? Because there were
twice as many hams to begin with, so the
same numerical increase represents aper­
centage growth only halfas large. So let's
look at the actual numbers. According to
my spreadsheet, total actual growth from
1996-1997 was 7,582-significantlybe­
low the average and alarmingly below the
banner growth years such as 1994-95
(41,344),1993-94 (34,014) and 1980-81
(24,011). But it also represents an in­
crease from 1995-96, when the service
grew by only 5,765 people, and it is sig­
nificantly better than the virtually no­
growth years of the early '80s, such as
1981-82 (2,727),1982-83 (2,135),1984­
85 (2,719), and the rock-bottom year of
1983-84, when the total number of hams
increased by only 44 people-yes, 44.
Now that's a growth rate to worry about.

What accounts for these wild swings in
the growth figures over a 20-year period,
from a low of 44 to a high of more than
40,000? Well , here's a hint: The lowest
growth figure overall was in 1983-84.
The lowest figure in recent years was in
1995-96. How many years apart is that?
Let's see...95 minus 84 equals...eleven!
And how many years are there in the
sunspot cycle? Could it be ...eleven?
Hmmm. What do these low-growth years
have in common? They're both at the bot­
tom of the sunspot cycle!

Could there be a relationship? Well , I'll
let you decide, but I'd like to share with
you one other perspective on the situa­
tion-that of our publisher, Dick Ross,
K2MGA, who's been in and around the
ham radio business since 1960. The fol­
lowing is a draft of a letter he 's been
working on for reluctant advertisers ,
offering the benefit of his 35+ years in
the business :

The year is 1964.*
Sunspot cycle 19 is at its low point. The

bands are dead . And the specter of the dread ­
ed "Incentive Licensing" looms over amateur
radio . Thousands have lost some operating

Ham Radio Above 50 MHz

privileges and are disillusioned with ham
radio . The experts are predicting the end of
the amateur radio hobby and business .

Surprise! It didn 't happen. Two years later,
the sunspots were back, propagation was
cooking on all bands, and the ham market was
burbling along very nicely, thank you.

The year is 1975.
Sunspot cycle 20 is at its low point. The

bands are dead. And the specter of the dread­
ed "CB Radio" looms over amateur radio.
Who will ever want to get a ham license to
talk on the radio when CB is universally avail­
able? The experts are predicting the end of the
amateur radio hobby and business.

Surprise! It didn't happen . Two years later,
the sunspots were back, propagation was
cooking on all bands, and the ham market was
again burbling along very nicely, thank you.

The year is 1986.
Sunspot cycle 21 is at its low point. The

bands are dead . And the specter of the dread­
ed "Cellular Telephone" looms over amateur
radio. No one will need to communicate by
amateur radio anymore. The experts are pre­
dicting the end of the amateur radio hobby
and business.

Surprise! It didn 't happen. Two years later,
the sunspots were back, propagation was
cooking on all bands, and the ham market was
again burbling along very nicely , thank you.

The year is 1997.
Sunspot cycle 22 is at its low point. The

bands are dead. And the specter of the dread­
ed "Internet" looms over amateur radio . Why
would anyone need to communicate by ama­
teur radio anymore? The experts are predict­
ing the end of the amateur radio hobby and
business .

Hey! Hold on just a cotton-pickin' minute!
I'm beginning to see a pattern here ...

Reinventing Ham Radio
Last year, I wrote about "revolutions"

that changed the face of ham radio every
10 years or so...single sideband (mid­
1950s), transceivers and transistors (mid­
'60s), FM repeaters (mid- '70s) , and
packet radio (mid- '80s). Well, after read­
ing what Dick wrote above, I realized that
I'd been wrong. It wasn't every 10 years:
it was every 11 years! Is there a pattern
here? Of course. Each time the sunspots
go away, growth drops, hams and the

* According to the New Shortwave Propa­
gation Handbook (CQ, 1995), the actual lows
of the pre ceding four sunspot cycles were
1964, 1976, 1986, and 1996/97 (predicted),
respectively. But conditi~ns are pretty dismal
for a year on either side, although the upward
climbs tend to be much sharper than the
(longer) declines .

ham industry panic, and the hobby rein­
vents itself. It is a process that is neces­
sary to our survival. Like fores ts that
need occasional fires to generate new
growth-our l l-year doldrums provide
the boost that is necessary to advance our
hobby into its next generation.

How will we reinvent ham radio this
time around? Well, it's too early to be
sure, but the word "digital" is almost cer­
tain to be part of the answer. Digital -sig­
nal processing is working its way into
nearly everything, and, as we pointed out
here a few months back, the first ham­
rig-in-a-computer is already on themar­
ket (too bad it's an HF rig). I'm not sure
what ham radio will look like eleven
years from now-it probably won 't look
like it does today, but I'm certain it'll still
be here, and that there'll be a lot more
than 719,000 of us to enjoy it.

Is There a Pattern Here?
So...the year is 1998. Are the sunspots

coming back? Yes! Exciting DX oppor­
tunities are returning to the HF bands
every day. Does it mean anything for
VHF operators? Yes! Just ask the hams
in the southwestern U.S. who worked
New Zealand on 6 meters on New Year 's
Day! Via F2 propagation, something 6
meters sees only when the sunspots are
hopping! Or the hams who worked the
wild double-hop sporadic -E opening the
same day between the central U.S. and
Cuba...or the 2-meter FAI (Field Aligned
Irregularities) opening that followed the
big openings on six. The excitement
becomes contagious. More hams tell
more stories of great contacts. More non­
hams become hams, make great contacts ,
and tell their friends about them.

Hey! Hold on just a cotton-pickin'
minute! I'm beginning to see a pattern
here ...

Help Wanted
Ifyou're involved with a project or activ­

ity that you think would be of interest to your
fellow CQ VHF readers , we'd like to hear
from you. Article submissions are welcome,
as are "Op-Ed" opinion pieces if you have
a point of view you'd like to share about a
VHF-related topic. You can contact us by
mail at 76 N. Broadway, Hicks ville , NY
11801 (send an SASE for writers' guide­
lines) , bye-mail to<CQV HF@aol.com>.
or via our World Wide Web page, <http://
members.aol.com/cqvhf/>. We look for­
ward to hearing from you.
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Big New Year's
Band Openings

The weather may have been icy in early
January, but 6 and 2 meters were hot! It
all started on December 31 with a spo­
radic-E opening on 6 meters from Florida
and Cuba to Virginia and West Virginia;
then a double-hop opened the path to
California, Arizona, New Mexico, and
Texas . A few hours later, on January 1
(UTC), six opened up between the south­
western U.S. and New Zealand! Stations
in Texas, Arizona, and California worked
ZL3TIC, ZL2TPY, and ZL3NW. The
ARRL quoted one of its propagation
gurus, Dean Straw, as suggesting the ZL
opening was probably a result of double­
hop F2 propagation combined with spo­
radic-E. (The Es and Fs refer to the layer
ofthe ionosphere off of which the signals
are bounced back to Earth.)

But it didn't stop there. Later on New
Year's Day, WB2QLP in Florida worked
Brazil and Colombia on six, and N7DB
in Oregon worked California, Nevada,
Arizona, New Mexico , and Texas. And
then 2 meters opened up with an FAI
(Field Aligned Irregularities) path from
Texas to Colorado and Arizona. (FAI on
two often follows a strong sporadic-E
opening on six).

Wait! There's more! Another big dou­
ble-hop sporadic-E opening on January
11 provided coast-to-coast contacts on 6
meters and the E-skip even went as high
as 2 meters, resulting in 2-meter contacts
from Washington State to Colorado; from
Texas to Arizona and Nevada in one
direction and to the Bahamas in the other;
and all capped off by SSB contacts
between W4WHN in the Florida Keys
and two stations in Arizona: KE40JN/7
and WB8LNG/7! And yes, you're read­
ing this right-Florida to Arizona on 2
meters! And you thought 2 meters was
only good for line of sight!

ARRL Considers
Weak~SignalProtection

The ARRL Board of Directors (which
will have met by the time you read this)
was scheduled to consider requests from
the VHF weak-signal community to sup­
port an FCC rules change to prohibit FM
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operation below certain points on the
VHF/UHF bands. This, amid growing
complaints from weak-signal operators
that an increasing number of FM opera­
tors are interfering with their operations
at the low ends of the bands (see also
January's "Line of Sight" and this
month's "Letters" and "Weak Signal
News"). Watch next month's "VHF
News" for more on the ARRL January
Board meeting.

Other ARRL News
The ARRL' s Audio News Service now

has a telephone dial-up number from
which the weekly reports may be down­
loaded. Previously, the reports were
available only via RealAudio from the
ARRL Web site. The new phone number
is (860) 594-0384.

And, QEX, the ARRL's magazine for
experimenters, is changing from a month­
ly to a bi-monthly publication schedule
and is increasing subscription rates to
$18/year for ARRL members and
$30/year for non-members. Editor Rudy
Severns, N6LF, says each bi-monthly
issue will be either 48 or 64 pages long
and that there will be no decrease in the
total amount of material that subscribers
get each year.

Mir Croeeband
Experiment Scuttled

Interference problems on 2 meters
caused the crew members of the Mir
space station to abandon a 70-centimeter­
to-2-meter crossband experiment, accord­
ing to MIREX (Mir Amateur Radio
Experiment) spokesman .Dave Larsen,
N6CO. At last report, U.S. Astronaut
Dave Wolf,' KC5VPF, was operating­
only occasionally-on 145.985 MHz FM.

Wolf was scheduled to be replaced on
Mir in mid-January by Astronaut Andy
Thomas, KD5CHF, and two new Russian
crew members, also both hams, were due
to be on board by the end of January.
Thomas is the last U.S. astronaut slated
to live on Mir, but the ARRL says Russian
officials recently extended Mir's time in
orbit until the firs t.components of the
International Space 'Station are in place
sometime next year.

Mir Gets New
Packet Modem

At press time, the hams aboard Mir
were testing a new Kantronics KPC-9612
packet modem that was delivered to them
by a Russian supply ship last September.
The 9612, purchased for the MIREX pro­
gram by CQ VHF , supports both 1200­
and 9600-baud operation and has a 100­
kilobyte mailbox storage capacity.
MIREX officials say they'll notify the
ham community when the new system is
ready for general access.

RS~12 Now in Mode KA
AMSAT reports that the RS-12 satel­

lite is now operating in Mode KA, mean­
ing that its uplink is on 2 meters (145.91­
to 145.95-MHz SSB or CW ONLY), and
that it now has a downlink on two bands:
10 and 15 meters. The lO-meter down­
link frequencies .are 29.41 to 29.45 MHz,
and the 15-meter downlink is from 21.21
to 21.45 MHz.

RS~17 Declared Dead
The hand-launched scale model of the

original Sputnik satellite, known vari­
ously as RS-17, Sputnik PS2, and Sputnik
40, stopped transmitting on December
29, 1997. According to the ARRL, the
one-third scale model of Sputnik 1 oper­
ated for 55 days, more than two weeks
longer than expected, sending down its
widely monitored beacon signals on
145.820 MHz.

A 6 x 9-inch color certificate will be
sent to anyone mailing in a confirmed
reception report, which should be in the
form of a letter with a 6 x 9-inch SAE
(self-addressed envelope) and two (2)
International Reply Coupons (IRCs).

There is some confusion as to the
address for QSLs, however. The satellite
was a joint project of students at Jules
Reydellet College in Reunion Island and
students at the Polytechnic Laboratory of
Nalchik Kabardine in Russia. Both
groups have issued addresses to which
reception reports should be mailed. You
can take your pick:

Option #1: FR5KJ Radio Club, 103 Rue
de la Republique, 97 489 Saint Denis
Cedex, Reunion Island;

Compiled by the CQ VHF Staff
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Option #2: Sergej Samburov, P.O. Box
73, Korolev-LO City, Moscow Area,
141070, Russia.

Envelopes sent to the Russian address
should be well-sealed and should not
contain any cash or displa y amateur
radio callsigns.

First Gate 4
Vanity Calls Issued

The FCC in early January issued more
than 600 new callsigns under the so­
called "Gate 4" of the vanity callsign pro­
gram, the final "gate" under which any
licensed amateur may now apply for a
callsig n of his/her choice. According to
the ARRL, the first group of Gate 4 calls
was issued on January 7.

New Owner for AES
Milwaukee-based Amateur Electronic

Supply was sold as of January 1 to a
prominent Wiscon sin businessman,
according to the ARRL. Founder Terry
Sterman, W9DIA, sold the company to
the newl y formed Amateur Electronic

Supply LLC, headed by businessman
Phil Majerus, who apparently is not a
ham. AES was founded in 1957. A
spokesman says no changes in staff or
management are anticipated.

New Publisher for ATVQ
Amateur Television Quarterly maga­

zine, commonly known as ATVQ, is now
being published by Harlan Technologies
of Rockford, Illinois. Owners Gene
(WB9MMM) and Shari (KB9SH) Harlan
purchased the magazine from its founder
and previou s publ isher , Henry Ruh ,
KB9FO, of Crown Point , Indi ana. The
Harlans previously publi shed Cyberham
magazine, which was merged last year
with SKIP magazine. ATVQ has been
published since 1988.

Subscription rate s for one year are
$18/U .S., $20/Canada, and $26/else­
where , all in U.S. dollars. For more infor­
mation, contact ATVQ, c/o Harlan
Technologies, 593 1 Alma Dr., Rockford,
IL 61108; Phone: (815) 398-2683; Fax:
(815) 398-2688; Orders: (800) 557-9469;
e-mail: atvq@aol.com ; WWW: <hup://
www.cris.com/r-Gharlan>.

Wanna Be an
..E-Mail Elmer"?

The Miami Valley FM Association of
Ohio has come up with a new way for
hams to take advantage of the Internet.
Acc ording to the ARRL, the Dayton ­
based club has introduced an "E-mail
Elmer" program, in which new hams, or
those trying something new, may send an
e-mail assistance request to a centralclub
address. Volunteer mentors, or "EImers,"
will provide an e-mail response, general­
ly within a few days.

MVFMA Presi dent Fred Peerenboo,
KE8TQ, told the ARRL, "Today, many
ham s prepare for their license exams
through classroom programs, and the indi­
vidual Elmer's touch isn' t as common as
it once was." The program, he said, "is an
attempt to restore this long tradition ."

Hams in southwestern Ohio may pose
questions to the E-mail EImers by send­
ing a message to <elmer@febo.com> and
asking for the information they 're look­
ing for. To volunteer as an E-mail Elmer,
or to find out more about the program
(perhaps to dupl icate it for your club),
contact KE8TQ at <ke8tq@febo.com>.

BQ¥ ."DIRECT FRO.
MasterCharger®la & Iia
\ ' ,

By simply changing adaptor cups, the
MasterCharger will charge any Yaesu ,
Motorola, learn, Kenwood, Alinco , etc.

2-Way Radio Battery

CIRCLE 77 ON READER SERVICE CARD

Ham Radio Above 50 MHz

If you have two different radios
you 'll only need one charger to
accommodate both radios. Now by
simply switching the switch to the
left or right, you can determine
which charging cup to activate.
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QSL/QTH/SWL.NET
Celebrates First Birthday

The Internet service that offers callsign
e-mail addresses and free persona l Web
pages to hams aroun d the world cele­
brated its first birthday at the end of
December. Founder Al Waller, K3TKJ,
reports that as of the service 's birthday,
it hosted 4,100 Web pages, 21,000 list­
server users, and had an average of over
49,000 accesses every day!

In addit ion to the listservers (e-mail
mailing lists) for each ham band and for
owners of various brands of ham equip­
ment, Waller says he has now introduced
a listserver for each state and is looking
for volunteers to admin ister each state
list. To join your state list, send an e-mail
message to <majordomo@qth.net>,
leave the subject line blank (or don' t; it's
ignored, but some services require you to
put something there), and in the message
text, type: "subscribe xxham" (without
the quotes), with "xx" being replaced by
your state 's two-letter abbreviation.

For information on the service' s many
other lists and how to join them, point
your Web browser to <http ://www .
qth.net>. Waller says that the $2,000 in
donations he received in 1997 covered
only about 1/4 of his total costs. Ad­
ditional donations should be addressed to
Al at Rt. 3, Box 314B, Road 497, Laurel,
DE 19956.

(Editor's Note: Thank you to Al and all
of your volunteers. You are pe rforming
an important service fo r amateur radio.)

On-Air Band
Opening Maps?

"What would you say if I were to tell
you that you could have graphical , real­
time plots of band openings, right on
your computer, while you were on the
air taking advantage of them? ..When
propagation paths open, your computer
would sound a brief alarm to alert you,
and position the opening on a map, right
on your screen ."

That 's how Rochester VHF Group
Chairman Ev Tupis, K2IV, described his
proposal for an on-air network to moni­
tor VHF band openings in an e-mail to
the Internet VHF reflector. Project
PropNET , as described by Tupis , would
operate on 6-meter packet, but would
eventually be able to track openings on
other bands as well. The intro ductory
message was described as a "teaser" to
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gauge the level of real interest in setting
up such a network. Participants would
need a TNC, a 6-meter FM transceiver,
an omnidirectional 6-meter antenna, and
a 286 or higher IBM-compatible com­
puter. In addition , said Tupis, "you will
need to be able to work collaborative ly
during the 'pilot' phase, and serve as a
mentor to others, once we have worked
the wrinkles out."

Tupis says he will pursue the project
only if there 's a sufficient level of seri­
ous interest. Ifyou are interested in being
part of this project, contact K2IV via e­
mail at <evman@ ix.netcom.com>.

AMSAT-UK Call for Papers
AMSAT-UK has issued a call for

papers, on topics related to amateur radio
space and associated activ ities , to be
delivered at the 13th AMSA T-UK
Colloquium in Surrey, England, from
July 31 to August 2, 1998. "We normal­
ly prefer authors to present the papers
themselves rather than having someone
else read them in the author's absence, "
notes the AMSAT-UK announcement,
quoted by the AMSAT News Service ,
"but we also welcome 'unpresented'
papers for the [Proceedings] document."

Offers of papers, along with requests
for a list of program topics, should be sub­
mitted as quickly as possible to the
Colloquium Program Organizer, Richard
Limebear, G3RWL, at any of the follow­
ing addresses:

Standard Mail: R. W. L. Limebear,
G3RWL, 60 Willow Rd., Enfield EN I
3NQ, United Kingdom;

E-mail: <g3rwl@amsat.org>;

Packet: <G3RWL@GB7HSN.#32.
GBR.EU>;

Satellite: AO 16/19/22/23/25.

Free Logging
Software Offered

Mark Hoersten, N8VEA, is offering
his VHF logging software for free on the
World Wide Web. According to the
AMSAT News Service, the program,
called VHF-DX 4.0, is compatible with
Windows 95®,covers all aspects of VHF,
UHF, and satellite loggi ng , including
VHF contests. It also tracks several
awards , including the ARRL 's VUC C
(VHF/UHF Century Club) , WAS
(Worked All States), and DXCC (DX
Century Club). For satellite contacts, it

logs the name ofthe satellite and both the
up/down modes.

The free program may be downloaded
from N8VEA's Web site at <http://www.
qsl.net/n8vea>.

ARRL Says "No" (Again)
to Electronic QSLs

If you contacted T49C in Cuba on ter­
restrial VHF or via satell ite during last
year's CQ World Wide DX (CW)
Contest and you want a QSL card that
counts toward DXCC, you'll have to do
it the "old-fashioned way." The ARRL
DXCC Desk will not accept the elec­
tronic QSL s offered from the T49C
server on the World Wide Web. The
AMSAT News Service quotes the
League's Bill Kennam er, K5FUV, as
explaining that such confirmation s are
prohibited by DXCC rules and that he 'd
tried out -the server himself and found
that the QSLs it produces are easy to
modify, another reason that makes them
unacceptable for award credit. To get a
card that will count for DXCC, send your
QSL to the T49C manager, SK0UX,
in Sweden.

Internet Fee
Rumor Untrue

If you 've seen reports on the Internet
that the FCC is considering charging by
the minute for net access, ARRL Lette r
Editor Rick Lindquist , NR IL, says "it
ain 't so..."

"Please be advised tha t there is no petition
from telephone companies before the FCC
to charge by the minute for Internet access.
This is, in a word, old news that someone
has resurrected."

Lindquist says the FCC did issue a
Notice of Inquiry on this topic in late
1996 (with a reply comment deadline in
February 1997), but subsequently reject­
ed the idea. The FCC now has posted a
mes sage to this effect on its Web site
(<http://www.fcc.gov/Bureaus/Common
_Carrier/Factsheets/ispfact.html» :

"There is no open comment period in this
proceeding. If you have recently seen a mes­
sage on the Internet stating that in response to
a request from local telephone companies, the
FCC is requesting comments to isp@fcc.gov
by February 1998, be aware that this infor­
mation is inaccurate."
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CQ VHF ~elcomes somments and
suggesjrom (~ad~ts . We'll print q
repres . , .. . tive sampling each montli;
and we reserve the right to edit letters,
for length or style. All letters must be
signed -and show a return mailing ad­
dress or valid e-mail address. Writers'
names will be withheldfrom publi cation
upon request.Address letters to:Letters,
CQ VHF, 76 N. Broadway, Hicksville,
NY 11801,. or via e-mail to <CQVHF
@aol.com >,. <cqcomfn@delphi .com>
0/.,w< 72127.745@ userv e.comz-n
P lease sjJecify that iris.a letter for CQ
VHF magazine.
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Responses to WB6N OA's Editorial

Editor' s Note: ln his January, 1998,
gues t editorial , Senior Contributing
Editor Gordon West, WB6NOA , called
fo r supporting a proposal to amend the
FCC rules to recognize and strongly rec­
ommend compliance with voluntary band
plans. But he didn 't f eel it was necessary
(yet) to put the band plan s themselves into
the rules. Here' s a sampling of reader
opinion on the topic.

Dear CQ VHF:
I am a retired Illinois Bell Telephone

employee and I am 74 years young. I have
been interested off and on with radio activ­
ities since 1937. I am finally a licensed
ham (KF4SIW) after almost 60 years.

I would like to comment on January's
"Line of Sight" by Gordon West, on band
plans. The article was excellent. When I
first received my Tech license, I hesitat­
ed calling CQ because I felt like a begin­
ner, not knowing what I should do, even
though I have many manuals, and equip­
ment, etc.

Thanks to ARRL, QST, CQ, and CQ
VHF magazines, I was able to find the
calling frequency . So, I ventured a CQ on
6 meters and, 10 and behold, I made my
first contact with KC4ZVO and my sec­
ond with KF4TYB. Both of these radio
hams gave me operating and technical
advice and gave me courage to press on.
I respect and admire Radio Hams because
for the most part Hams are decent, law
abiding citizens.

Ham Radio Above 50 MHz

I am not much of a believer in govern­
ment interventions, but rules and compli­
ance of band plans are required, not
because of the many, but because of the
few. We need more emphasis [in license
exams] on operating procedures, rules
and regulations as well as technical skills.

Respectfully,
Joe Pocius, KF4SIW

Safety Harbor, Florida

Dear CQ VHF:
I have written on this subject in the

pages of the Great Lakes VHFIUHF
Newsletter, but since the CQ VHF read­
ership is now addressing it, I'd like to
offer my viewpoint for consideration. I
am fundamentally opposed to heaping
unnecessarily restrictive guidelines on
folks. A good and comprehensive set of
enforceable guidelines is more than ade­
quate, especially when it comes to
extracurricular activities.

Many of our fellow hams have forgot­
ten that what we are enjoying is a hobby.
A casual scanning of most VHF reflec­
tors on the Internet will quickly reveal
this.There is frequent arguing about band
plans, mode preferences, who makes the
best and worst radios, QSL practices ,
what publications you should or should
not read, and you name it. One topic dis­
cussed was the band plan issue.

When the voluntary band plan issue
was discussed, it seemed to go farther
than Gordon (WB6NOA) went in the
January "Line of Sight" column. Not only
was "what mode " discussed, but also
"calling frequencies" as needing further
legislation. Gordon seemed to cleverly
dodge the bullet on that one by address­
ing the mode-type interference alone. I
think this was a wise move.

Most of the time, I can read the reflec­
tor comments on a debated subject and
muster up enough tolerance to avoid
jumping into the middle of it; but I did
join in on this one. Weak-signa l VHF and
UHF operators have demonstrated that
they are most able to "get along." Sure,
any time there are as many participants in
an activity as we have, there are bound to
be conflicts, but most of them are re­
solved by moving up or down the band a
bit. I see no need for further legislation
regarding a move of the calling frequen-

Your Spot to Speak Out

cies. Especially if we are proposing to
move it so far as to require calibration of
one's station (including antenna system)
to operate on the domestic frequencie s
and a re-calibration to work DX in the
CWwindow.

Cross -mode interference is another
issue. While many of our SSB/CW enthu­
siasts will occasionally jump "up the
band" to work friends on FM, few of our
FM friends have equipment capable of
checking for a weak-signal station on the
bottom end of the VHF/UHF bands.
Cross -mode interfe rence may include
spread-spectrum, packet, ATV , even
voice communications in the CW window.

Gordon did a super job of presenting
the need for further mode enforcement. I
just hope the "change the calling fre­
quency" bunch doesn 't spoil the good
proposal by adding to it.

Dave Bostedor Jr., N8NQS
'<, Jackson, Michigan

vhfuhf@voyager.ryet

(The writer is editor of the Great Lakes
VHF/UHF Newsletter.)

Dear CQ VHF:
Regarding Gordon West' s editorial of

January 1998:
I can totally agree with the feelings

expressed by Mr. West. However (and
it's a big "however"), we must first come
to terms with the divergent "band plans"
existent within our ranks. I offer the fol­
lowing "for instance":

The "Yuma Digital Users Group" is a
small group of amateurs who are active­
ly involved in packet radio. A few of us
have chosen to erect multi-frequen cy
packet switches in order to interconnect
the various 2-meter packet frequencies in
this area-southwestern Arizona and
southeastern California-via high-speed
UHF backbones. As dictated by " ...good
amateur practice" (97.10 1(a)), we
attempted to coordinate our packet
switches with the frequency coordinators
for Arizona. Therein was the "snag"...the
VHF-Hi frequency for one packet switch
was set for a linked packet system in
southern Californ ia (So. Calif is literally
"on our doorstep," less than two miles
from my QTH), which actually is closer
to us than anything else here in Arizona.
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Guess what? That coordinated (in
California) packet system operates on a
frequency which-in Arizona-is part of
the weak-signal portion of the band plan.
"Good amateur practice" ? I think not!
That station was not coordinated, as you
might surmise , because of the "potential
for interference" with weak-signal oper­
ators 200 miles and a couple of mountain
ranges away!

Taken to the most literal extent, any­
body working those southern California
packet stations from southwestern
Arizona is not operating under" ...good
amateur practice, " as they are operating
FM packet on a frequency which is ear­
marked in Arizona for weak-signal use.

I do not, under any circumstances,
advocate disregard for bandplans. In fact,
as a fledgling weak-signal fan myself, I
applaud Mr. West's proposals . However,
I believe we must first encourage our fre­
quency coordinators to actually coordi­
nate their efforts with those of their
neighbors . If the independent amateur
community does not make this effort on
their own, we may find ourselves being
"helped" in this matter-perhaps with
less than happy consequences. 73.

Jim Allen, KC7BDP
KC7BDP@JUNO.COM

DearCQ VHF:
In response to Gordon West's editori­

al in January's "Line of Sight," I think the
FCC has to step in to set the rules. The
"new" breed of radio operators do not
think it is important to accept a gentle­
men 's agreement as to the mode to work
in parts of the 6-meter and 2-meter bands.

I, for, one, would not go on SSB on
52.525 or 146.52, as we accept these as
frequencies for FM simplex operations.
This is a two-way street. Why can't the
FMers just operate in their part of the'6­
and 2-meter bands , and leave the lower
parts to us nuts who work SSB or RTTY,
as I do? They should stay above 52.000
and 145.000withFM, and then we would
not have all this back-and-forth talk about
where one mode starts and the other ends.

If the FMers want to talk to me, wait
till I 'm on 52.525 or 146.52 FM. If they
cannot, then they should buy multimode
rigs and look for me on 50.125 SSB,
50.400 AM, 144.200 SSB, or 144.300
AM. If they cannot agree with this, then
I am in favor of the ,FCCputting it on the
line in the rule book. 73,

Anthony "Skip" Oliva, WB2HEB
Holbrook, New York

Anthony-Isn't it too bad that so much
ofham radio today has become a matter
of "us versus them"-HFers versus
VHFers, pro-code versus no-code ,
FMers versus weak-signal ops? We all
need to remember that we' re all hams and
we're all in this together.

In his " weak Signal.News" column this
month, Tim Marek, K7XC, offers his
opinion on the issue of band plans and
cross-mode interference. He basically
agrees with you that the FCC needs to
protect weak-signal modes in the rules,
but he's also embarked on an education
campaign to introduce "FMers" to the
world beyond repeaters on VHF, UHF,
and above .

6 Meters & the Internet

DearCQ VHF:
Your "6-Meter AM Experiment on the

World Wide Web" article in the January ,
1998, issue was very interesting, and I,
too, had an amazing 6-Meter/Internet
exper ience this past Christmas evening . I
had the unique opportunity, as did others ,
to carryon a' Q§O with a New Zealand
station (David Challis, ZL2TQM) while
using an Alinco DJ-580 handheld" in
Northern California.

The 6-meter band was open that
evening and the DX was rolling in. I could
hear a QSO between ZL2TQM and
N0 TFI (Jess Gypin, Broomfield,
Colorado) coming in via a local 440
repeater linked to 52.525 MHz. A few
moments later N0 TFI began fielding calls
from all over west coast and introducing
ZL2TQM,who was hooked up toN0TFI' s
station via the Internet using real time
audio. I was among these stations from the
west coast and had an excellent conversa­
tion with both Jess and David just using
my Alinco HT going through the 440
repeater link on 52.525 MHz. Many other
amateurs also shared these contacts, either
using links or 6 meters.

What I found most exciting was not the
QSO with New Zealand in and of itself,
but rather the means and methods used to
achieve this contact! Just think, the
Internet phone allows you to transport
your voice through the Internet and pop
it out on 6 meters anywhere in the world.
Without these means, David and I would
not have met that night.

Paul L. Owen, KF6KXX
Modesto, California

Paul-That sounds really great! Now
check this out: less than a week later , on
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New Year's Eve, K6SIX worked ZL3NW
on 6-meter SSB direct; and onNew Year's
Day, ZL3TIC/ZL3SIX, worked a half
dozen U.S. stations on six-the band's
first really long-haul F2 openings of
sunspot cycle 23. You'll be interested, by
the way, in this month's "Op-Ed," which
also promotes increased use of the
Internet for repeater linking.

DearCQ VHF:
I think it is a shame that the 33-cen­

timeter ham band (902 to 928 MHz) is
underused, especially in southern
California, where I no longer work 2
meters because of the crowding. I can
only speak for myself, but I'm attracted
to "one-off' things, such as 33 centime­
ters. Sure, CQ VHF has published articles
on how to modify cellular phones (don't
get me wrong, I'm glad you printed them),
and rumors abound of bootlegged UHF
multiband-radio modules designed for
33-centimeter operation, although I am
not convinced that such modules exist.
The Motorola Spectra 9000 has become
something of a legend in the world of 33-

centimeter hamming, but anyone who's
got one is hanging onto it.

Recently, when a ham buddy and I per­
formed the CAP/MARS mod on a Yaesu
FT-41, I accidentally stumbled upon an
interesting characteristic of this radio: the
display can be made to read from 900 to
950 MHz.This made me wonder whether
the FT-41 was designed with the
Japanese "UHF CB" band (a simplex ver­
sion of our 33 centimeters) in mind.

I hope this letter will inspire other hams
who have the technical know-how to take
a crack at converting a Yaesu FT-41 to
gain an inroad to 33 centimeters. I would
imagine this would entail slipping a dou­
bler into the circuit and switching the fil­
ters and finals, but this is only my guess
as to how a ham might attempt to follow
through on this . Of course, the radio
would probably no longer work on 70
centimeters unless it is later restored.

Thank you very much for the informa­
tive articles in CQ VHF and for other
readers who share their ideas and help to
make hamming interesting. 73,

Marty Goss, KE6WNH
Culver City, California

Marty -The 33-centimeter band is
underutilized across the country, not just
in southern California. But you've got an
ally in our new microwave columnist,
Kent Britain, WA5VJB. Kent devotes a
significant part of his first "Final
Frontier" column, elsewhere in this
issue, to reasons why more of us should
be using 902 to 928.

I askedChipMargelli, K7JA, atYaesu,
about your questions on the FT-41. Chip
says it's a good question, but no, the radio

/

was not designed with the Japanese CB
band in mind and it will not do anything
at all above about 700 MHz due to limi­
tations of the local oscillator. "We use
the same digital display with many
radios ," Chip explained, but the FT-41
'has no circuitry to make it work on those
frequencies. While the rig will display
those frequencies, it does not, and can­
not , receive there . And forget about
transmitting . What you're describing
entails virtually designing and building
a new radio ...it might be more practical
to use the FT-41 as the IF for a 33-cen­
timeter transv'erter. •....

IfAnlllooa'.'lImsis
IlliG011/61andupf

us to Europe on both 6 ,and 2 meter EME
M 2 Yagis on both ends of1st single-single Yagi
EME on 6 mtrs 6M2WL - 6M25WL.
M 2 Yagi on one end of1st single-single
Yagi EME on 2 mtrs 2M8WL - Hm brew.

222-5WL

For the more adventurous, try
our 222-7WL@ 16.3dBd

*N5JHVand W6JKVinspired these two new Yagis.
You couldjoin them!

New! The 222-5WL (5 wavelength boom)
15.2 dBd gain (honest)
222 is a spectacular tropo and EME band!
Try it and see what we mean.

New! *6M7JHV 30' boom 10.9 dBd low cost, high gain .
New! *6MllJKV69 , boom, 14 dBd Whew!
New! MXP18 dual pol. 13.3 dBd Next generation EME Yagi
New! 430CP Omni broad band, Stackable A TV winner
New! Stackable Horiz. Omnisfor 222,432,902 &1296

Who has IhlJbigsignalsonthlJbandsfl JustlistlJnandasL..
M 2 antennas are at the top of the pile from 6 to 1296. From our omni Sqloops to the top of the line
looooong Yagis we make, owners tell us they get better performance and quality for their antenna dollars.
In fact they don't just call and tell us, they write, Email,send photos, and stop by to see us...It's almost
embarrassing! Why not fin d out for yourself. We keep almost everything we make on the shelf for
immediate delivery to you or your dealer. A nd we're happy to answer questions and guide you to an
optimum system. Please write, call, Fax, or Email for our latest catalog and pricing. Visit our web site at
http://www.m2inc.com. Sales direct or through our fin e dealers around the world.

2M Antenna Systems Inc. 7560 N Del Mar Ave., Fresno, CA 93711
2094328873 Fax: 2094323059 Email: m2sales aol.com k6 c aol.com
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Want to find your rig if it' s stolen?
Communications Specialists ' AN I-1
miniature ANI encoder is a micropro ces­
sor-based printed circuit board that pro­
vides instant identification of mobile and
portable two-way radios. The ANI-I uses
a high-speed, mult i-tone sequence for
dat a transmi ssion on an RF channel.
Incoming unit ID and status message
transmissions can be decoded and dis­
played on a personal computer by using
the ANI-2 station decoder. It is compati­
ble with links and repeater systems. The
ANI- l measures 1.13 x .66 x .22 inches
with easy interface connector.

The ANI Automatic Numbering
Identi fication system is availab le from
stock and carries a five-year warranty. A
catalog is available on request.

For more inform ation, contact Com­
munications Specialists, Inc., 426 West
Taft Street, Orange, CA 92865-4296;
Phone: (800) 854-0547; Fax: (800) 850­
0547 (U.S./Canada); elsewhere, Phone:
(714) 998-3021; Fax: (714) 974-3420.

Circle 103 on reader service card

three Gateway Electronics locations, or
may be ordered by calling toll-free 1-800­
669-5 810. Additional information is
available at Gateway' s Web site: <http://
www.gatewayelex.com>.

Circle 102 on reader service card

Gateway Electronics
Belt Case

A new belt case designed for the Yaesu
VX- l R mini handheld radio is now avail­
able at Gateway Electronics. The fully
adjustable case features an elastic side
slot to store a spare battery or alkaline
case. The durable polypro web construc­
tion and heavy duty Velcro closure keep
the radio secure yet accessible. The case
fits several other radios, including the
VXF- I FRS radio. It is available at all

ANI-1 Miniature
ANI Encoder

Three different output termin als in­
clude a five -way binding post for HF/
VHF radio, two pairs of quick connects
for low-current accessories, and a ciga­
rette lighter socket for mobile accessories.

The voltmeter and ammeter monitor the
load continuously, and there 's a front­
panel fuse holder for convenient fuse
replacement. Plus, a quiet internal cooling
fan generates a tremendous airflow, keep­
ing components cool. And the unit in­
cludes built-in circuit protection that will
automatically shut down the power supply
when it is drawing too much current ,

The new MFJ-4035MV 35/30 Amp
Adjustable Regulated DC Power Supply
comes with a one-year limited warranty
and sells for $149.95. To order, or for the
location of your nearest dealer , call (800)
647-1800; Fax: (601) 323-6551; e-mail:
<mfj@mfjenterprises.com>; or check
out dealer and ordering inform ation at
the compan y's Web site: <http://www.
mfjenterpri ses.com>.

Circle 101 on reader service card

MFJ-4035MV
DC Power Supply

MFJ Enterpri ses, Inc., has introduced
the new MFJ- 4035MV 35/30 Amp
Adjustable Regulated DC power supply.
The heavy-duty supply feature s 35 amps
surge and 30 amps continuous; voltage
output is front-panel-adjustable from 1 to
14 VDC with detent set at 13.8 VOc. The
power supply has lighted front panel
meters and an ON/OFF switch.

cost is $39.95. The mount is also avail­
able with an NMO and SO-239 configu­
ration for an additional $5.

For more information or to order, call
(864) 226-6900, fax (864) 225-4565, or
visit your local Lakeview dealer or the
company's Web site at <http://www.
hamstick .com>. Mail orders may be sent
to Lakeview Co., Inc., 3620-9 Whitehall
Road, Anderson, SC 29626 or e-mailed
to <hamstick@hamstick.com>. Add $7
shipping and handling.

Circle 100 on reader service card

Stainless Steel for
"Harnetlck" Tri-Magnetic
Antenna Mount

Lakeview Company, Inc., which man­
ufactures the "Hamstick" antenna line,
has announced that its Tri-Magnetic
Mount, Catalog Number 375, now comes
with all stain less steel hardware. This
mount holds all Hamst ick antennas and
many others, with three black-powder­
coated magnets that have over 400
pounds of holding power. The aluminum
construction and stainless steel hardware
will eliminate rust.

The 375 comes with standard 3/8-inch
by 24 thread mounting and 15 feet of
RG-58 coax with a PL-259 installed. The
mount has a 12 x 14-inch footprint. The

Imagine an FT-736, with HF and 6
meters added, all packed into a super­
compact package (10.2 x 3/4 x 10.6 inch­
es), and you've got Yaesu's newest ham
transceiver: the Ff-847. It puts out 100
watts on 160 to 6 meters and 50 watts on
2 meters and 70 centimeters, and the HF
section includes general coverage receive
capability. The rig comes with four inde­
pendent antenna ports, one each for HF,
6 meters, 2 meters, and 70 centimeters.

Major features of the FT-847 include
crossband full-duplex capability with
normal/inverted tracking for satellite
work , built-in low-noise preamplifiers,
DSP (digital signal proce ssing) noise
reduction and digital speech processor,
notch and bandpass filters, an AFSK
(audio frequency shift keying) port for
HF digital work, and a 1200/9600 bps
jack for VHF/UHF packet. In addition,
the radio feature s a built-in CW keyer and
adjustable CW pitch/sidetone, built -in
CTCSS/DCS encode/decode for repeater
operation, direct keyboard frequency
entry, and a high-speed (up to 57600 bps)
port for external computer control. The
Ff-847 is scheduled to be available inFeb­
ruary, 1998, at Yaesu dealers. A list price
had not been announced at press time.

For more information , see your autho­
rized Yaesu dealer , or contact Yaesu
USA, 17210 Edwards Rd., Cerritos, CA
90703; Phone: (562) 404-2700 ; WWW:
<http://www.yaesu.com>.

{irOdJ:ict U~aate
'raeeu FT-847
HF/VHF/UHF Transceiver
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Used & Demo Equipment

USED EQUIPMENT: * The finest, anywhere! * Fully Service Tested * 10 day Trial* 30 day Guarantee * Full Credit within 90 Days on Higher Priced New Equipment
DEMOEQUIPMENT: New Equipment that has been Demo 'ed, on Display or Restocked. The
cartons are no longer fa ctory sealed, but each has been checked by our Service
Department and carries a 100% New Warranty. Used equipment policies do not apply.

LOCATION: (m) M ilwaukee, WI: (1-800 -558-0411); (w) Wickliffe, OH: (1-800-321-3594);
if) Orlando, FL: (1-800-327-1917; (v) Las Vegas, Nv.. (1-800-634-6227).

AMATEUR ELECTRONIC SUPPLY~
5710 W. Good Hope Rd. Milwaukee, WI 53223 · Toll Free: 1-800-558-04 11 • Fax: 41 4-358-3337

www.aesham.com• e-mail: help@aesham .com Monday- Friday

Wickliffe, OH Orlando, FL Las Vegas, NV gAM 10 5 :30 PM

1.800.321.3594 1-800-327·1917 1.800.634.6227 Sal. gAM 10 3PM

USED EQUIPIMENT SP20 SPEAKER .119.951
AEA IPS
AT3000 TU NER 299.951 NIRIO FILTER 149.951
All NCO KENWOOO
DR 112T45W 2M FM 199.95m AT250 AUTOANT TUNER 279.951
DRI40T2M MOBILE .I99.95wv MC80 DESKMIC .79.951
DR140TQ 2MMBLEIDEC 219.95m R200DSWLRCVR .489.95mw
DR610T2M170CM MOBILE..479.95m R2000NCIOIYG455C+ 639.95w
EDXI MANUAL TUNER 209.95m R2000NC-1O RECEIVER 559.95ml
AMERITRON R20001YG-455CRECEIVER .559.95v
ALS6DOHFAMP/PS 879.951 R5000SWL RCVRNC20 829.95v
QSK5 T/RSWITCH 239.95v TH42ATITSU8UHFHT 279.95w
ADR TH79A(O) 2MTR/440 263.95w
AR3030COMM RECEIVER...789.95v TM20lA2MFMXCVR .I49.95w
AZDEN TM241A50W2MMOBILE .I99.95v
PCS7000H50W2M .I99.95w TM2530A2M XCVR .I99.95f
PCS7500H6MMOBILE... 299.95w TM721A 144/440MHZ 289.95v
PCS7800H50W 10M FM 269.95m TM742A2M/440MOBILE 549.95w
CONNECT SYSTEMS TR751A2M XCVRITU-7 499.95m
CS800DUP AUTOPATCH 299.951 TR75 1A 25W 2MXCVR 479.95m
DIAWA TR78502MFMXCVR 169.95v
CNIOI PWR/SWRMETER .71.95v TSI20SHFXCVR .329.95w
CN410MMETER 69.95 m TSI40SHF/CW/NOMIC 689.95w
CN460M SWRMETER .71.95w TS430SHFXCVR/FM 579.95 m
DP830SWRMETER 249.951 TS430SHF/FMlYK88C 609.95mw
DRAKE TS430S HFXCVRIYK88C 579.951
R8RECEIVER 629.95m TS440S HF IYK88C/SNSI ...789.95m
GRUNDIG TS440S HFXCVR 699.95v
YB400SWLRCVR .I49.95ml TS440SlATHFCW/SSB FILT.839.95m
ICDM TS440SlAT HFXCVR 809.95mv
AH2 HF MOB ANT/MT 449.95F TS440S/ATHF XCVR .799.95m
AT150AUTO TUNER .399.95MW TS440SlATHFIYK88SN 829.951
IC2GXATWITHBPI601130...I99.95F TS440SlATHFYK88S 829.951
IC2000H 2M50W FMMOB..219.95W TS450S HF XCVR /CW... ...889.951
IC228H 45W 2M FMXCVR...I89.95W TS450SHFXCVRIYG455CI .869.951
IC2700H 2M1440 MOBILE....399.95F TS450SHFXCVRlYK88SNI .889.95wf
IC271H 2M FMlSSB XCVR 699.95M TS520 HF XCVR .389.951
IC281H2M XCVR 259.95M TS520HFXCVRlDC 419.95m
IC32AT 2M/440HT... 219.95M TS520SEHFXCVR 399 951
IC706HF/6M12M MOBILE. 869.95M .
IC706HF/6M/2M W/CR502 .929.95M TS520SElCWHF XCVR 429.95v

TS530SPHFXCVR 499.951
IC725HFXCVR 639.95WV TS680S160-6MXCVR 789951
IC725HFXCVRIFLlOO 659.951 TS690SHF/6MW/AT """"'123'995wv
IC725HFXCVRIFLIOO/UI7..679.951 TS711A2MSSB/FMxcv"ii".·.·.6'99.95m
IC725HFXCVRlUI7 659.95m TS820HFXCVR .399.95m
IC726HFXCVR 869.95m TS820SHFXCVR 449.95m
Icm HFXCVR .749.95 mv TS830SHFXCVR 599951
IC728HFXCVR/UI7IFLIOO ..789.95w .
IC735HF XCVR 66995 TS940SHF/(2}CW+ .I ,099Iv

.................... . mv TS940S HFYG455C1 1,03995v
IC735/FL63A 679.95w TS940S/ATHF XCVR 1099951
IC737HF XCVR/FLlOO S19.95m TS940S/ATHFIYK88Ai" · ·· ..1' 1 2 995~
IC737AHF XCVR S99.95 mv TW4100A 2m/440MOBil.E..·.2'S9.95w
IC73SHF XCVR 999.951 TW4100A2MI440ITU7 299 951
IC738HFXCVRFL52A+ 1,039

95w
YKS8CN 270HZCW FIl.TE·Ii:..79:951

IC751HF XCVR 669.95v MFJ
IC751HFXCVRIEX310 679.951 621PORTANTTUNER .........49.95wv
IC751AHF XCVR .739.95mw .
IC751AHFXCVRIPS35 S39 951 247SWRANALYZER 119.951
IC775DSPHFDSP XCVIi......·299'9951 346 FREQUENCYCOUNTER.l09.95v
IC901 2MI44D MOBILE...:·.::·i 99.95fv 422BKEYER COMBO 99.95w
PSI5POWERSUPPLY 119.95w 784 SUPERDSP... . 169.95v
PS20PSW/FAN .I49.95vw 9120B 20M CW PKG 259.95w
PS45COMPACTP/S S9.95m 9406X6METERXCVR .l89.95v
PS55POWERSUPPLY .159.951 9490 ANTENNA TUNER 89.951
RI COMRCVR(ORIGINAL)..399.95wv 989BANTENNA TUNER 249.951
RI-15COMMRCVR .319.95v MIRAGE
RI-15BLOCKED 329.95wf B232M 2130 AMP S9.951
R1IBAI2ILC59(800MHZl 415.95w B23G 2I30W 2MAMP 109.951
RIIBCSOIBP90 50S.95w OPTOELECTRONICS
RIO-05COMM RCVR HT .399.951 SCOUT (MODEL25) 359.951
R10011 COMM RCVR 399.95w PALOMAR ENGINEERS
R7IAPBTSWLRCVR 619.95wlv PA360 AMPlIFILTER 29.95w
R7IAPBTISWLRCVRlCK70.629.95v PF300 AU DIO FILTER 69.95m
R7IA SWL RCVR IRCI l... 639.95m RFCONCEPTS
R7IASWLRCVRlEX31O+ 649.95v 223 2MAMP 69.951
R7IASWLRCVRlFL32A 629.951 SAN GEANATS303SW RADIO.69.951
R7IOORCVR .I,19995f ATS808 SW RADIO 99.951
SM8 DESK MIC 99.95f ATS909 SHORTWAVERADlO.l99.95w

SGC
0401SG2000 HF S99.95mv
5412SG230 TUNER 439.95m
SONY
ICFSW7600SW RCVR .149.951
ICFSW77 SWLRCVR 299.95mv
ICF2010SWLRCVR 259.951
STANOARD
CI08A MINI 2M HT 200MW .I49.95m
CI20SDA2M 50W 349.95m
CI5SA 2MHANDHELD .I69.95w
C168A 2MMINI FMHTffiP..199.95mw
C178A2MTR/440HT 269.95w
C46SA 440HT .I99.95m
C508A 2MI440 HTISPKlMIC239.95m
C50SA2M/440HTICASE .....I99.95wl
C560SDA2MI440XCVR TIP569.95m
C571SDA 2MI440MOBILE...499.95mw
STARTEK
350 COUNTER. ..119.951
VECTRONICS
PM30UVMETER ........69.95f
YAESU
FCIOAUTO TUN ERIFTS40....269.951
FCSOOLONGWIRETUNER.. 329.951
FL2 100FHFAMP 399.951
FPI07EPOWERSUPPLY .I29.95w
FP757HD POWER SUPPLY 219.951
FPSOO20A HDPS 219.95m
FRGI OO SWLRCVRlSPEC 439.95m
FRG8S00 SWLRCVR 499.95wv
FT290RMKJI 2m PORTXCVR449.95w
FT3000M 70W 2M FMXCVR 399.951
FT50RD/4IBIRH1 B... ....2S9.95w
FT50RD/4IB 2M1440 HT......319.95w
FT50RD/4IB2M1440 HT......289.95w
FT52002M1440MBLEIDEC.419.951
FT5200 2M170CMMOBILE...399.95mw
FT650 1011216MXCVR I ,099.95w
FT690RMKII 6mFMlSSB 469.95w
FT736R 2M143016M1FTSS.1,659.95m
FT736R 25W2m/430 xcvrl,399.95m
FT7400H 70CM FM XCVR .I99.95m
FT76FMHANDI,UHF .I79.95w
FT767GX HFXCVR 1,09995 mw
FT767GXHF XCVRl2M 1,l9995mw
FTSI 5UHFHANDy .IS9.95w
FTS40HFXCVR 699.95mw
FTS40IYFl12CIYFI12NFM..779.951
FTS500lMH392MTRI70CM 449.95mf
FTS90lATHFXCVR S99.95m
FTS90lATHFXCVR 12 FILT 969.95v
FTS90lATHFXCVRIFRB757 .909.95m
FT9001ATHFXCVR S99.95m
SP5 SPKRIPHONE PATCH .I99.951
SP6 EXTERNAL SPKR 99.95m

DEMO EQUIPMENT
ADI
AT2002 MT HT . .I34.95v
AT2012MHT 149.95mw
AT400 440HT .I64.95m
AT400HP440HT... 179.951
AT600 2M14402WHT... .269.951
AEA
DSP2232 DSPTNC .449.951
KKI KEYBOARD KEYER .I 79.95m
PK900 TNC 419.95m
PK96 l SKTNC .. .I49.95m
SWRI21HFANT ANALY........349.95m
AliNCO
DJG5TH 2M1440 5W 319.951
DJG5TY 2M/440HT... . 299.95m
DJS1lT HANDHELD .I04.95mw
DHSOT2M HT .I52.95v
DJ4S0440HT .I99.95m
DRI40T2M XCVR .I99.95w
DRI40TQ2M1EJ20U 224.95m
DRI50TQ2M MBL .279.95m

DR610T2M1440 549.951
DX70T HF/6M XCVR .779.951
DX70TH HFXCVR S69.95m
EDXl AUTO TU NER 279.95v
ALPHADELTA
ALPHA DELTAVRC SPKR .. ..I99.95w
AMERITRON
ALSOOHAMP I,79995v
ATRI5 TUNER 329.95m
RCS4RMT SW 1I9.95m
ALl500 AMP(AS NEW) 2,06995v
AOR
AR3000 SSB/NOCELLULAR.949.95v
AR3000ARCVR 939.95m
AZOEN
AZll10MHT.. .339.95m
AZ212M HL .I79.95ml
PCS7S00H10MFM 299.95ml
B&K
AC1.S30CONT. ANL .I52.95v
AXS-160 160MDIPOLE .79.95m
BWD 1.S-30ANT.... ...I59.95w
BEN CHER
BY! IAMBIC PADDLE 69.951
BIRO
25J 950-1260MHZELEM .I29.95v
25LL7-2.2GHZ CI0 129.95m
CES
SSI6S PATCH .I99.95m
410 PERSONALPATCH 99.95m
4700VPPHONEPATCH .I39.95wlv
COBRA
FRS200FRSHT... .I 14.95in
CONNECTSYSTEMS
CSSOO CONTROLLER 289.95mf
CSY CS900 AUTOPATCH 435.95w
CUSHCRAFT
26B2 2M ANT... 269.95w
A743 (A3/A3Sl 116.95v
DAIWA
DP810DIG RF METER .I99.951
DP820DIG RFMTR 204.95w
NS660PAHF-2MMTR 179.95m
DIAMOND
SX100HF-6MMETER .134.951
SX200HF-2MMETER 9S.951
OIGIMAX
0500COUNTER... ....124.951
D510ACOUNTER 139.95m
DRAKE
SW1SWLRCVR 224.95 ml
SWS SWLRCVR .729.951
1591RSPCSOFTWARE S.95m
GRUNOIG
TRAVELLER II SWL 62.95v
YAC HTBOY 230SWL 71.95m
YACHTBOY 400SWL .169.951
HElL
AD 1K ADAPTER .. .. 12.99m
HElLPR054HDST/MIC S9.95m
HYGAIN
HDR300/AHD ROTOR S99.95v
303T2XROTOR .479.95m
304 HAMIV ROTOR 399.95v
ICOM
AAH2BBPRMTIWHIP 233.95f
AT150 IOOW TUNER 399.95m
BC35CHARGER .I 16.95m
cmLEVEL CONV .I34.95m
DELTA100H TRI- BA~D MOBI,12495f
EX627HF ANT SEL .359.95w
GP22 GPS RCVR 169.95m
HM77ATIP MIC, 706 .I24.95m
HM90AWIRELESS MIC .I 19.95v
HM92AMIC 89.95m
HS51HEADSET ..: 84.95m
ICP4AT440HT/UT50 .I99.95ml
ICT2A 2MXCVR .149.951

ICX2A 70C/1.2G HT 449.95m
IC2GXAT2M 3WHT 229.951
IC2GXATIHP2M 7W HT 249.951
IC207H2M/440 MBLE. 379.951
IC2700H2M170C MCBL 399.95wf
IC2700HILTD 2M1440 559.95m
IC2SIH2MMBL.. 319.951
IC820H2M1440/ALL 989.95mw
LCI23CASElICZlA 27.95v
LCI25CASElICT22A 27.95v
LCm CASE IT7A) 34.95v
MB30MTGBCKT 34.97 m
M2 VHFMARINEHT 242.95w
M56MARINEXCVR 199.95m
OPC581CABLE. 54.95 m
PS55POWER SUPPLY 209.95v
PSS5 PIS 269.95ml
RI-15 BLOCKED .34S.95ml
RIO-05BLOCKED 449.95ml
RIOOII COMM RCVR 7I9.95v
R7IASWLRCVR 999.95mw
R7I00-1 2RCVR I,199951
SM20MICROPHONE .I94.95m
UT30ENCODER 49.95v
ICOPSS5 POWER SUPPLY 269.95w
INNOVA061130PWRSTAT....39.95v
JPSNF60 DSPINOTCHFILL ..99.95v
JPSNIRIODSPBP FtLL .I79.95ml
JPSNTRI DEMO .I 14.95m
KACHINA
505DSPATHFXCVR .I ,999" m
KANTRONICS
KJPC9612+, 12SK 242.95w
HM 11+ SOFT : .79.95ml
SUPERFAX 1I .44.95w
KENWOOD
AT50 AUTO-TUN ER 299.951
DRU3RECORDUNIL .I 16.95v
HMCIVOX HlS 29.95v
IFIODINTERFACE... 80.95v
MC43S MIC : 59.95m
MC44DM TIP MIC 69.95m
MC45DMTIP MIC .35.95v
MC90DLX MIC .I99.95v
PCIAPATCH 116.95v
PG3GNOISE FILTER .46.95w
PS40P/S 179.95ml
PS52HD PIS 239.95v
PS5322.5A PIS 224.95v
SMC31 SPKRMIC 49.95w
SP23 EXTSPKR .79.95mv
THG7IA2MI440HT 339.95 m
TH22AT 2M 2W 219.951
TH22ATH2M5WHL 249.951
TH235A2MHT 149.951
TH235AH2M5W.. .... ....179.95v
TH2SA2MHT 249.95wl
TH79A(D} 2MI440 .305.951
TM261A2M XCVR 233.951
TS50SHF XCVR .769.95f
TS570SHFXCVR .I ,57495v
TS690SHF/6MRIG I,169"w
TS870S HFXCVR 2,069" v
UBZLl4 FRSRADIO 134.95m
YG455CNI CWFLTR .I44.95m
YK8SCNI CW FLTR .I 14.95m
MAGELLAN
GPS4000XLl2GPS 224.95m
MFI
1020BACTRX ANT 62.95w
1025 NOISECANC ANT 98.95v
1025NOISECANC ANT 9S.95w
1112MUll DC OUTLET 26.95v
1214PCINTERFACE 114.95m
1272BTNCIMICSWITCH 35.95mv
1272BYHSWITCH 34.95m
1272BYV TNC/MIC SW 24.95m
1272MTNC/MICSVI 24.95m
1272MYH TNC/MICSW 35.95v
1278B TNC/PACTOR 249.951
127SB/DSPTNC .314.95m
12S9 5-114" MULTICOM 24.95m
4114 POWER PACK 5S.95ml
418CODE TUTOR .71.95v
48B127SB UPGRADE .I6.95m
6240PHONE PATCH S9.951
784BDSPFILTER 209.95mf
812B 2MI220SWR ..26.95m
SI 5B 1.S 60MHZMTR ..........62.95m

90401726 CW AU DIO .I79.95v
914 AUTO TUNER EXT 49.95wf
924 440HZTUN ER 62.95v
9420 20MSSBRADIO .IS9.95m
969 TUNER .I49.95v
MIRAGE
Bl016G 2MAMP 304.95m
B215G 150W 2M 299.95ml
B23REFURB 89.95f
B23G 2M2/30W 119.95v
B310G31100W2M .164.951
B34 2M AMP 59.95m
B34G 2MAMP.... . : .79.95v
B5016G 2M 501160 239.951
C2512G 220MHZAMP 259.95m
DI 5N430ATV AMP .I52.95w
KPIII OMPREAMP... .. 99.95m
KPI12MPREAMP I09.951
KPI/440PREAMP... .....I09.95v
KP212MMAST PIAMP .I49.95m
MP2WATIMETER .I97.95w
OPTOELECTRONICS
RIORECEIVER 229.95mw
SSB220A FREQCOUNTER 219.95w
OUTBACKER
PERTHANT 249.95m
STEALTHPLUS 239.95v
PALOMAR
.55/1.6MHZLOOP .79.95m
LAI LOOPAMP .79.95m
PATCOMM
PCI6000HFXCVR .I,299"m
RF CONCEPTS
VHFI60 2M 1/60W .169.95m
144P AMP .I04.95m
223 2M 2I30W (NEW) ... . 89.95wf
440P440 3120 AMP .I29.95m
ROSEDA
WINRADIO 449.95mf
SANGEAN
ATS202 SWLRCVR .74.951
ATSSI8 SWLRCVR .I59.95v
SGC
5232 HANDSETlSG2000 .I29.95m
5415SG235500WAIT .I,049"m
5463 SMARTLOCK 49.95m
7007 PWR CLEAR DSP 319.95m
ICFSWIOOSSWL 314.95v
ICFSW33SWL 134.95mf
ICFSW55SWL...... .. 269.95ml
ICFSW77 SWL.... . .419.95ml
ICF2010SWUPS. .. 323.95v
STAN DARD
CI56A 2MHT.... ...179.951
CI6SA2MHT... 249.95m
CISSA2MHT... 254.951
USTOWER
SVC PLATFORM 249.95m
VECTRONICS
AllOOACTIVE ANT 64.95m
VC300M MOBAT S9.95ml
VIBROPLEX
100 ORIG PRESENTATION....239.95m
YAESU
FT7400H 440MHZXCVR 224.95v
MDIOOASXDESKMIKE 1l6.95wf
FRGIOOBSWLRCVR 579.95m
FTIORIAI6S2MHT 2S7.951
FTIOOOMP/oC HFXVR 2,49995m
FT2500M 2M MOBILE 269.95m
FT290MKtI 2M MBL 569.95m
FT3000M 70W 2MMBL.. 409.951
FT50R/40B2W HT 279.95m
FT50R/4IB5W HT 279.951
FT50RD5W DUALHT 329.95m
FT5IR2M1440HT 429.951
FT52002M1440XCVR 494.95w
FT811 UHFHL .I79.95m
FTS40HFXCVR S09.95w
FT8500IFSIO 539.95mf
FTS500IFSIOIFTS22 599.95w
FT900ICATCWISEP .. .1,149951
GIOOOSDXROTOR .467.95w
G450XLROTOR .. 214.951
GSOOS MEDIHVY DUTY 305.95v
MD IOOA8X DESKMIC 116.95v
VX- IR2MI440HL 259.95m
VXFl FRSHL 107.95Iv
VXR5000V2MRPTR 1,07495m



Microwave Radio...
European Style!

Last month, we gave you a broad introduction to microwave hamming
as a warm-up to this month's microwave special, including a new
bi-monthly column- "The Final Frontier"-plus plans for a 10-GHz
transverter and this look at microwave hamming in Europe.

\

By Simon Lewis, GM4PLM*

Microwave radio is one ofamateur
radio 's more interesting aspects
and recent CQ VHF articles have

not only shown how easy it is to get active
on the higher bands, but also described
some of the amazing propagation that
takes place at centimeter and millimetric
wavelengths (see " IO-GHz: A Good
Band for a Rainy Day," February '97 CQ
VHF). You have n' t heard anything until
you've heard a lO-GHz rainscatte r QSO !
It 's unreal l

Microwave hamming is growing in
popularity in the U.S., but the microwave
bands are already very active in Europe.
Although the Internet has gone a long
way in publi cizing our efforts on this side
of "the pond ," I decided that CQ VHF
readers might like an upd ate on our
microwave activities over here.

In the Beginning...
The European micro wave bands have

been active since the early 1970s, but
recent advances in microwave engineer­
ing have produ ced some useful and very
flexible components, which have
allowed the design and construction of
some highly sophisticated amateur tran s­
verters. These are now at such a level that
the metal work and plumbing that was
once requ ired to build any microwave
equipment has almost been removed.

*Simon Lewis, GM4PLM , is Editor of
The European Microwave News .
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Early microwave activ ity was usually
based on Gunn oscilla tors and mixer
diode wideband FM (WBFM) trans­
ceivers. Various IF strips were pressed
into service, and it was not unusual to find
a small pocket VHF broadcast transistor
radio used as the IF receiv er! Transmit
powers were normally in the 10-milliwatt
range, and the most popu lar antenna was
a small 18-inch dish using a splash plate
feed, known over here as a "pen ny feed"
(the splash plate being the size of an old
British penny!). The popul arity of this
dish and feed combination increased
when the UK ham magazine Practical
Wireless ran a design for a WBFM trans­
ceiver called the PW EXE, and hundreds
of dishes were spun and sold via PW to
match the project. Many of these dishes
survived the garage or loft (that' s British
for "attic"-ed.) and are still in use on 10
GHz today.

Narrowband technology arrived dur­
ing the early 1980s in the form of the
image recovery transverter designed by
Mike Walter, G3JVL. This unique design
produced the first stable narrowband
transmissions on the band. It was wave­
guide-based and transv erted from 2
meters to 10 GHz. The "JVL" transvert­
er became the usual route to narrowband
from wideband operation, even though it
was a little difficult for beginners to build.
The JVL transverter also appeared in a
5.7-GHz vers ion.

Activity was usually from hilltop sites,
and wideband contac ts were normally

"Microw!!ve activity in Europe
today is spread over all bands
from 1.2 GHz to 146 GHz..., but
the main area ofactivity is still
the 10-GHz band."

along line-of-sight paths, the longest path
being some 250 kilometers from
Snow don Mountain in Wales to a peak in
southern Scotland called Cairnsmore of
Cairsphain. Narrow band equipment ex­
tended this range, but path lengths were
still limited by equipment performance.

In the early 1990s, a group of amateurs
led by Charlie Suckling, G3WDG, pro­
duced the first linear printed circuit board
(pcb)-based transverters, which were
designed to use surplus GaAsFETs from
a UK supplier (In case you're wondering,
GaAsFET stands for Gallium Arsenide
Field Effect Transistor. See why it' s just
called a GaAsFET?-ed.). These sepa­
rate receive and transmit mixer strips ,
along with a 2.4-GHz local osc illa tor
(LO) source developed by Sam Jewell,
G4DDK, created a reproducibl e and
affordable route to narrowband lO-GHz
opera tion, which I' ll explain in detail in
the following article. The boards are sim­
ple to build , use a low component count
and are fai rly simp le to align. Many hun­
dreds of these boards have been produced
and sold via the Microwave Component
Serv ice (see sidebar of the same name in

Ham Radio Above 50 MHz
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10GHz PATHS IN EXCESS OF 500km
WORKED BY UK STATIONS DURING

1995
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Map compiled by G3PHO
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Figure. Microwave DX is becoming more and more common in Europe . As you can see from this map of 10-GHz contacts greater than 500
kilometers (about 300 miles) made from the UK in 1995 alone , the microwave bands certain ly are not limited to line-of-sight contacts .

the next article in this magazine) and pro­
duced a massive influx of activity on the
10-GHz band in Europe. Charlie and his
gang also produced a set of "add-ons"
for the transverters in the form of low
noi se HEMT (High Electron Mobility
Transistor) preamps, linear amplifiers,
and IF switches.

Hams on 10 GHz now had a high-per ­
formance system available that would
produce some amaz ing contacts over
paths and terrain previously thought
impossible (see Figure). The new 10­
GHz technology also spurred activity on
the other microwa ve bands, with pcb­
based designs arriving for all of the lower
bands and even tually for 24 GHz and
above. In Germany, DB6NT and his crew
have probed the higher reaches and pro­
duced a range of transverters and mixers
for bands as high as 146 GHz. And, as

Ham Radio Above 50 MHz

technology improves, the distances cov­
ered in Europe have been extending on a
yearly basis.

Microwaving Today
Microwave activity in Europe today is

spread over all bandsfrom 1.2 GHz to 146
GHz (with experiments being conducted
even higher), but the main area of activ­
ity is still the lO-GHz band. The G3WDG
transverter has remained the main route
for many, transvert ing from 144 MHz
using the many FT290s and IC202s avail­
able cheaply on the secondhand markets
across Europe. The WDG transverter has
also been widely used on the recent 10­
GHz EME trials and has proved itself
more than worthy ora place in the shack
of any amateur interested in microwave
operation. The WDG transverter system

is still available and remains the primary
method of entry to the 10-GHz band for
European hams today.

The large influx of amateurs to the
European microwave bands has also
helped to show that there are many unusu­
al propagation methods available to the
microwave operator. As more fixed sta­
tions have became active, hilltopping
expeditions have started to become lim­
ited to contests , but we now see many
openings occur on the bands that would
have previou sly gone unnoticed. A recent
near-world record, 24-GHz QSO on a
mid -week morning between Petra
Suckling, G4KGC (Charlie' s wife) and
Ari Dogterom, PA0EZ, in the Nether­
lands , would have never been completed
if we had not had the technology in place
that allows regular long distance QSOs to
be made between fixed stations. Things
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"Exciting QSOs are being made on almost a weekly basis, proving
that amateurs remain at the forefront of experimentation in this
exciting field. "

On the Cover

Back in the early 1960s, Jim Vogler,
WA7CJO, was a high school student
and a brand new ham , "absolutely
intrigued" by the pioneering 1296-MHz
EME (Earth -Moan-Earth) contact in
1962 between W IBU in New England
and KH6U K in Hawaii. "I wore out the
pages of QST reading about it," he
recalls. Later, Jim listened in on 432­
MHz EME tests from the giant radioas­
tronomy antenna at Arecibo, Puerto
Rico, and thought , "I want to do this."

He has...in 1988, Jim was at one end
of the first-ever lO-GHz EME contact
(at the other end was Kent Britain ,
WA5VJB , who jo ins our staff this
month as micro -wave and antenna
columnist). In fact, notes Jim, "the first
signals I ever heard on X-band [10
GHz] at my home station were my own
echoes off the moon!" Today, Jim 's
Phoenix, Arizona, station can operate
on all bands from 50 MHz to 24 GHz,
and he 's getting ready to do 24-GHz
EME tests in the near future.

Professionally, Jim is a consultant
specializing in spacecraft and satellite
antenna systems, experti se he has also
provided to fellow hams-designing
"some long Yagis" for KLM, and, sev­
eral years back , working with Tom
Clark, W3IWI , to design the receivers
on AMSAT's microsat satellites.

And what about the tube in the photo?
Jim says that' s a 900-watt Varian ampli­
fier tube that he 's planning to put on 10
GHz...just as soon as he can come up
with a power supply for it. Mean while ,
he 's limping along at 300 watts , a power
level matched only by one other ham on
10 GHz- in France! (Cover photo by
Larry Mulvehill, WB2ZPI)
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have come a long way since the earl y
wideband FM days!

Other Bands
The lower band of 23 centimeters (1.2

GHz) has seen a recent growth in activi­
ty, mainl y, I believe , due to the avail­
ability of commercial amateur equipment
forthe band. The higher bands of 2.3, 3.4,
and 5.7 GHz have remained fairly quiet,
but the European Microwav e News has
chosen to center its attention on these
bands with a view to establishing the
same levels of activity on them as exists
on 10 GHz. This has also been support­
ed by Charlie Suckling, G3WDG, and
new additional designs for 2.3 and 3.4
GHz. (The European Microwave News,
or EMN, is an electronic newletter that I
publish and distribute via e-mail.)

Some of the microwave band s in
Europe are under threat from new
telecommunications activities (as they
are on this side ofthe "pond'"-ed.), and
we have recentl y lost a portion of the 10
GHz-band to commercial use here in the
UK. It ' s certainly a case of "use it or lose
it" in Europe at the moment, and we must
continue to populate the bands if we are
not to lose more of them in the future . To
encourage this activity, single-board pcb­
based transverters are a must, not only for
their ease of construction but also
because oftheirrelatively low cost. Many
amateurs across Europe do not have large
amounts of money to spend , but the sin­
gle board option remains one of the
cheapest and easie st forms of entry into
the microwave scene .

Activity on the higher bands has been
rather limited in the UK, but regular
activity now takes place on 24 GHz ,
mainly due to the availabili ty of equip­
ment from the continent and from the
recent sale of ex-teleco mmunications
equipment, which has been pressed into
service as 24-GHz linear transverters .
Equipment on bands above 24 GHz
remains as simple as mixer/multiplier
strips with only a few milliwatts of trans­
mit power available. Some long distance
QSOs have been made on these bands ,
chiefly by amateurs on the European
mainland. The probl em on the higher
bands is that these tran sverters need a

micro scope and a steady hand to build
them! They will, therefore, prob ably
remain the domain of the dedicated few!

What About the Future?
Activity on 10 GHz continues to

increa se yearly in Europe, and it is now
technologically and operationall y possi­
ble to call CQ directly on 10 GHz and
make regular long-distance QSOs
between a variety of fixed and portable
stations-without a talkback frequency
in sight! (Talkback, or liaison, frequ en­
cies are secondary communication chan­
nels on lower bands, such as 2 meters,
used to coordinate antenna-pointin g and
other details of making microwave con­
tacts.-ed.)

Weekday activity periods and cumula­
tive contests durin g the year have
improved activity tenfold. Exciting
QSOs are being made on almost a week­
ly basis, proving that amateurs remain at
the forefront of experimentation in this
exciting field. A new cumulative contest
on the 2.3-, 3.4-, and 5.7-GHz bands, run­
ning for two'weekends a year and which
started for the first time in July of last
year, is designed to increase the activity
on these bands in Europe. And first signs
seem to be encouraging, with more sta­
tions building for these bands and plan­
ning activitie s on them. Things are defi ­
nitely looking up!

Contact with other parts of the globe is
also very impo rtant for Europe. Paul
Wade , NIBWT, has been a great help in
feedin g inform ation over the Atlantic via
e-mail and by letter. A 3.4-GHz single­
board transverter design by Zack Lau,
WI VT (formerly KH6CP/l ), has recent­
ly been covered by the Europ ean
Microwave News , and NIBWT's own
5.7-GH z single-board design will bepub­
licized as soon as it appears in the
ARRL' s exper imenters' magazine, QEX.

European Microwave
Information

The exchange of information between
countri es is highly important, and there
are a number of ways U.S. amateurs can
see up-to-date information from Europe.
There is an increasing number of
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Resources

find gateway on the Internet...

WWW.GATEWAYELEX.COM

I· ~~M~~.'\1~~~~J~~bt'JR~C~~~Ec;.~I~.tf'':::~~ ~~~~~s_~~~~~~:~.~ ~~~~C~~~E'
..

MNIMJMON M'lllORDEAS ' SUPPlY OfSt::Nff.ITeMSISUMTED' PRICES DO NOTINCLUDE SHIPPING ' UPS GROUND
SHIPPlNGlHRNDUNG': WITHIN THE CONllNENTRl U.S.(ITeMS REQUIRING RDDIllONRl fWOUNTS RRE NOTED)...$4.25 FOR THE
RASTITEM $0.50 FOR ERCH RDDIllONRlITEMRESTOCKING CHRRGE M'IY BEASSESSED ON RETURNED ITeMS• • SMILEI...lt

',. confuses peoplel

~
. 8123 PAGE BLVD ' ST. LOUIS, MO 63130 ' (314)421-6116

t
9222 CHESAPEAKE DR. • SAN DIEGO, CA 92123 ' (619)219-6802

~~ ~ 2525 FEDERAL BLVD. • DENVER, CO 80211 • (303)458-5444I:>(JJ Y MAIL ORDERS CALL TOLL-FREE 1-800-669-5810
ELECTRONICS INC FAX ORDERS (314)427-3147

VX1 -R CRSE $12.50
We had a case designed specifically for the popul ar little Yaesu HT. A fully

adjustable case made of a durable poIypro web material, It features an elastic side
slot to store your spore battery or drycell case (some aftermarket antennas fit well

here too!), a heavy-duty velcro closure to keep your radio secure yet accessible, and
a super strong velcro belt loop t o attach convenientl y to your belt . Case fits several
other radi os Including the VXf· l FRS rad io from Vertex. (Note: Elastic side slot may
not be appropriate for batteries on other radios. ) A great case at a very affordable

prlcel Yes, we do sell the Yaesu VX-l R as well as many other popular Yaesu,
Kenwood, Icom and Allnco radios!

craft (hopefully due for launch shortly)
will offer new and exciting possib ilities
for the microwave bands.

It is indeed an exciting area to be
involved with, and I hope that the flow of
information across the Atlantic will con­
tinue to be beneficial both for European
hams and for our colonial cousins on the
other side of the world ! Enjoy your radio
and see you on air! •

The Internet provides many of the best sources of information about ham radio
microwaving in Europe. Here are some of the more popular sites:

<http://www.pacsat.demon.co.uk/main.htm> (This is my Web site)
<http://www.geocities.com/SiliconValleyNista/7012/ghz.htm> (G3PHO's site)
<http ://www.geocities.com/SiliconValleyN ista/8063/> (G4KNZ)
<http://members.aol.com/g6der/> (G6DER)
<http ://df6na.mayn.de/> (DF6NA)
The European Microwave News homepage is located at: <http://www.pacsat.

demon.co.uk>
NIBWT' s Web site, which is a good starting point for U.S. microwave informa­

tion , is at <http://www.tiac.net/users/wade>.

activity levels have shown that micro­
waving is no longer a hilltop activity, but
that regular long-distance QSOs are pos­
sible, even from poorly sited fixed sta­
tions. EME and satellite operation are
now regular modes for microwave oper­
ations, EME microwave activity contin­
ues to expand, and the inclusion of
microwave uplink and downlink trans­
ponders on the AMSAT Phase 3D space-

,------------,Swivel Radio Belt Holster $24.95
I D-clip keeps case and your handheld securely I
I

attached to your belt unti l you decide to I
take it off. Radio must be rot at ed 180

I degrees to re lease the clip from your belt. I
Made of durable Poly-pro web, with st rong I

I metal hardware, a wrap-around leather belt

I loop,snap closure, and strong adjustable I
retention cord straps with secure velcro

I closure . Available in 2 sizes to f it many I
I

popular HT models. S pecify large (approx. I
4.5"H x 2.5"W x 2.0"D) or small (approx.

1l. 3.5"H x 2.25"W x 1.5"D' ~

~--,------_ .._-"

European amateurs with Internet home­
pages dedicated to microwave operating.
These pages reflect much of the activity
currently under way in Europe and are
well worth a visit. Some of the more pop­
ular URLs are listed under "Resources."

In addition,as mentioned earlier, I pub­
lish EMN , which is available free by sub­
scription and cove rs all aspects of
microwave radio above 1 GHz. All I ask
in return is that subscribers e-mail a reg­
ular report to the newsletter detailing
their interests, activities, and news. The
newsletter also covers other microwave
items of interests, such as equipment
designs, component availability, and
news from across Europe on microwave
activi ty. There are sections for band
reports and for sales and wanted adverts
(another "Brit-icism," it means "want
ads"--ed.) . The newsletter is also sup­
ported by ahomepage (see "Resources"),
which is regularly updated with a wide
variety of information and links to other
places of interest on the Internet. A Web
version of the EMN can be also be found
on the site. Subscriptions are available
by sending an e-mai l to <emn@pacsat.
demon.co.uk> with your e-mail address
in the text and the word SUBSCRIBE as
the message title.

Peter Day, G3PHO, also has a great
Web site for European microwaving and
it is well worth a visit. Peter is the editor
of the Radio Society of Great Britain 's
(RSGB) Microwave Newsletter. Follow
the link from the EMN page or go direct­
ly by the URL shown under "Resources ."

Paper-based communication is still
available for many amateurs, who for one
reason or another , do not want access to
the net. There are three main microwave
publications of interest in Europe,
DUBUS (published in German and
English), VHF Communications (the
English-language version of the German
publication, UKW Berichte) , and the
RSGB's Microwave Newsletter. All of
the above publications can also be found
on the Internet.

Finally...
Microwave radio remains one of

Europe's fastest-growing segments of
amateur radio. It offers the amateu r a
chance to build simple equipment and
then experiment in an area of radio that
still offers a unique challenge. Modem
technology has improved our capabil ities
tenfold and now represents a level never
before achieved in amateur radio.
Equipment capabilities coupled with

Ham Radio Above 50 MHz
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The G3WDG 10-GHz Narrowband
Traneverter System

The G3WDG transverter system is the mainstay of 10 -GHz narrow­
band operation in Europe, providing a relatively cheap and easy way to
use a 2-meter SSB/CW rig on 10 gigs. We're pleased to share it with
you here.

By Simon Lewis, GM4PLM*

During the late 1980s, 10 GHz was
still a domain for the wideband
enthusiast. There was some activ-

ity on narrowband, but this was limited
to waveguide-based G3JVL image re­
covery style transverters, which required
a great deal of metalwork and alignment
skills (see previous article in this maga­
zine). To try to overcome this problem ,
Charlie Suckling, G3WDG , and a group
of other microwave enthusiasts designed
a linear, prin ted-circuit-board (pcb)­
based,narrowband transverter system for
10 GHz using a series of surplus
GaAsFETs (Gallium Arsenide Field
Effect Transistors) that were available at
low cost from a UK surplus supplier (If
yo u' re notfamiliar with transverters , see
"What' s a Tran sverter, Anyway ?" else­
wh ere in thi s article.---e d .)

The G3WDG transverter is almost per­
fect in every way! It 's a simple design,
reproducible by anyone who can follow
simple instructions, contains no "odd"
components, and is fairly easy to align.
What followed revo lutionized 10-GHz
operation in Europe. Hundreds of WDG
transverters have been built and it prob­
ably classifies as one of the most popu­
lar pieces of homebrew design.

So what makes the WDG system so
popular? Simpl y that a great deal of
design and thinking went into it, making
it very hard to construct one that does not
work, as long as you follow some simple
instructions and are capable of handling

*Simon L ewis , GM4PLM, is Edito r of
The European Microwave News .
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Photo A. The "heart" ofthe system: the G4DDK local oscillator (LO) board. This and all other
modules are housed in tinplate enclosures.

Photo B. The G3WDG transmit mixer module. Here, the outputs of the 2-meter IF rig and the
LO are mixed to create a IO-GHz signal.
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G4JNT001
IF Switch

2M
Radio

G3WDG002
10GHz- 144MHz

Receive Converter

G3WDG003
144MHz-1 0GHz

Transmit Converter

G4DDK004
2.4 GHz LO

Optional Receive
Preamp

Optional Transmit
Amplifier

SMA
Relay

Figure. Block diagram ofa typical G3WDG lO-GHz transverter system. Individual components of the system may be modified to meet
the individual operator 's specific needs . <,

Photo C. The G3WDG receive mixer. This performs the opposite fu nction of the TX module,
converting the received lO-GHz signal to 144 MHz.

a small soldering iron. So let 's take a look
at what's involved in the system and how
we can produce an excellent, high quali­
ty, and, more importantly, high perfor­
mance lO-GHz narrowband transverter.

System Description
The Figure shows a block diagram of

a typical configuration of a WDG design.
I say typic al because each of us will
require different modules for whatever
task we want the transverter for, but, in
general, this is what you would want for
terrestrial-based DXing.

At the heart of the system is the local
oscillator (La), the G4DDK004, which
was designed by Sam Jewell, G4DDK.
Sam's La is another gem of microwave
design. It uses simple, discrete compo­
nents and low-cost transistors, along with
a microstr ip pcb design, to produce an
output of around 10 milliwatts (mW) at
2556 MHz. G4DDK004 pc boards and
kits are available from the Microwave
Component Service (see "Resources") .
Photo A shows a completed G4DDK004
board housed in its tinplate enclosure.

The output from the G4DDK004 La is
connected to the transmit mixer module
and is fed into a pcb microstrip power
divider and MMIC amplifier. Some of the

La signal is fed into the TX (transmit)
mixer, and the rest is output to an SMA
socket for use in the receive (RX) con­
verter. The 2556-MHz La signal in the
TX mixer is fed to a GaAsFET multipli­
er (where it' s mult iplied four times to
10224 MHz), and it 's then filtered using
small silver plate cavities with vero pin
probes (vero pins are small terminal pins
used for through-the-board connections).
These filters are the key to the design and
have produc ed a small, compact TX
mixer module. The 10224-MHz signal is
mixed with a I-m W 144-MHz signal to
its final frequency of 10.368 GHz (10244
+ 144 = 10368) and is then amplified and
filtered up to a final output of around 50
to 80 mW. The pcb is etched on a PTFE

(PolyTetraFluoro Ethylene-the slip­
periest substance known to man) board
and is mounted in a small tin-plated case
measuring 74 x 111 x 30 millimeters (2.9
x 4.37 x 1.2 inches). Photo B shows a
completed G3WDG TX module in its tin­
plate enclosure.

The receive mixer is based on the same
form of construction as the transmit mixer
and measures 37 x 111 x 30 millimeters
(1.45 x 4.37 x 1.2 inches). Again, it is
housed in a small tin-plated case. In the
receive converter, the La signal from the
transmit mixer is applied to a GaAsFET
X4 multiplier and then filtered by a cav­
ity filter. This is applied to a high-perfor­
mance Alpha series microwave mixer
diode. Incoming RF on 10 GHz is fed via
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What's a Transverter,
Anyway?

In case all this is new to you, here 's
a brief explanation of how a transvert­
er works. Think of your typical cable
TV "box," in which all of the cable
channels are converted to channel 3 or
channel 4 on your TV. A transverter
basically does the same thing, except
that it does it for both transmit and
receive , and it does it kind of backwards
in relation to the cable box. For watch­
ing TV, you leave the tuner on your set
on one channel and tune with the box.
In most ham transverters, you continue
to use the tuning dial on your rig (which
is now known as the "IF," or interme ­
diate f requency radio). But the signals
going out are converted to the (gener­
ally) higher freque ncy band, and sig­
nals coming in on that band are con­
verted to your "IF" band.

In this case, we're dealing with a 2­
meter-to-lO-GHz transverter. You start
with a 2-meter multimode rig and run
it into the transverter instead of an
antenna (the antenna attaches to the
transverter). A signal on 144.000 MHz
is translated to 10368.000 M,Hz, and a
signal on 10368.100 MHz is converted
down to 144.100 MHz. It's all a matter
of frequency mixing, and the only cau­
tion we have to offer is that most trans­
verters operate on a very small amount
of input power, so you have to be care­
ful not to overload the transverter with
too much power out from your 2-meter
"IF" rig.

- W2VU

cc•••a great deal ofdesign and
thinking went into [the WDG
system], making it very hard to
construct one that does not
work, as long as you follow
some simple instructions and
are capable ofhandling a small
soldering iron."

a dual-stage GaAsFET amplifier and sin­
gle cavity filter into the mixer diode.
Output from the mixer (at 144 MHz) is
fed to a single-stage, low-noise IF ampli­
fier and out to the 2-meter radio.The final
converte r performance should give a
noise figure of around 2.5 dB, with a con­
version gain of 25 dB. The noise figure
can be lowered by adding an outboard
preamp (specifics are given later). Photo
C shows a G3WDG RX module, again
with the typical tinplate case.

Control Unit
To complete a simple transverter, all

that is now required is some form of trans­
mit/receive switching and 144-MHz IF
interfacing, to bring the nominal 3 watts
from an FT-290 or IC-202 (or similar 2­
meter multimode rig) down to the I mW
required by the transmit mixer. An
answer is provided in the form of Andy
Talbot, G4JNT's control unit: the
G4JNTOO 1.This small board gives all the
interfacing you will need for your trans­
verter. It switches the receive and trans­
mit lines when driven by an FT-290 or
IC-202 's antenna switching voltage , and
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The Microwave Component Service

The Microwave Component Service (MCS) is run by Petra Suckling, G4KGC.
The service was originally run under the Radio Society of Great Britain's control,
but, when RSGB decided to close the service, Petra took over the stock and busi­
ness and ran it privately, rather than see the service close. The MCS also provides
a source oflow-cost microwave components which can sometimes be hard to find.
In addition to individual components, the MCS supports a range of kits and mod­
ules, particularly for the G3WDG 1O-GHztransverter system. The G3WDG kits are
supplied as "short kits," i.e. they contain all the hard to get parts, a pcb, and a com­
prehensive instruction book. Easily obtained components are not supplied in order
keep kit costs down.

The MCS also supplies otheritems of microwave interest and a catalogue and
price list can be found on the European Microwave News Web site at
<http://www.pacsat.demon.co.uk>, or a printed list may be obtained by writing to
the MCS address listed under "Resources." Petra does a great job running the MCS
and is willing to help with any microwave component queries, backed up by the
microwave "guru" himself, Charlie, G3WDG. Petra is also a very good microwave
operator herself and recently completed a near-world-record 24-GHz contact
between her home QTH in Northampton, England, and Ari Dogterom, PA0EZ, in
the Netherlands.

AI-JOtHP
Two Meter Handheld
• Rx: 130 -179 MHz
• Full 5 watts output !
• 40 memor ies plus a CALL chan nel!
• CTCSS encode and decode '
inc luded!

• DTMF pag ing
• Automatic repea ter offset
• Backli t display and keyboard

AR·t'"
Two MeterMobile

• Rx: 130 - 179 MHz
• Full 50 watts out!
• CTCSS encode and

decode built in!
• DTMF paging

included!
• 40 memories plus a

ca ll channel

AT·600HP
Dualband Handheld

• Rx: 108 - 174, 400 - 470,
and 900 .- 985 MHz

• Simultaneous VHF ! UHF receive
• 200 memory channels
• Crossband repeater mode
• Alphanumeric,d isplay
• CTCSS encode and

decode built in! "
• DTMF paging included !
• Tone scan function!
• Wire less cloning
• Digital battery voltage meter
• PC programmable
• Full 5 watts outputl
• Backl it keypad and display

Resources

European Microwave News Web
page: <http://www.pacsat.demon.co.
uk/main .htm>

The Microwave Component Service
is run by Petra Suckling, G4KGC, 314A
Newton Road, Rushde n, Northants,
NNlO OSY, UK)"Telephone: 0933
411446 (From the U.S., dial 011-44­
933-411446).

For Further Information
More inform ation on the G3WDG ,

G4DDK, and G4JNT modules and their
construction, as well as on other G3WDG
and G4DDK equipment, can be found on
the European Microwave News Web
pages, along with an online version of
the Microwave Component Service cat­
alogue and price list. Alternatively, you
can contact the MCS at their UK address
shown below. Please remember there's a
time difference !

73 and see you on 3 cms!

items, and their source has now dried up.
However, there ' s no problem. The
devices used can be replaced by using
MGF1302s, easily obtained in both the
UK and U.S.

The final constructed transverter will
hold its own again anything available. It
has an excellent spec and is easy to build ,
what more could you want? It's your
ticket to lO-GHz!

it has an onboard adjustable TX attenua­
tor to bring the 3 watts down to 1 mW.
The board also houses a 12- to 20-volt
power supply, which can be used to
switch small surplus 28-volt SMA relays
used for antenna switching . Photo D
shows a G4JNT IF unit.

To improve the basic performance of
the transverter, you can add small mod­
ules to include a high-performance
HEMT (High 'Electron Mobility Trans ­
istor) receive preamp and to increase the
basic output power from 50 mW to 1watt.
One watt may not sound like a lot, but this
puts you on a par with the "big guns" on
10 GHz; and with a small 60-centimeter
(2-foot) dish antenna, you have an ERP
(effective radiated power) of over 1 kW!

All of the modules are easily con­
structed and aligned. No special tools are
required and there are no "odd" compo­
nents needed, as most of the parts are
already supplied with the kits. The
builder simply has to add tinplate boxes,
connectors, a few parts for bias genera­
tors, the GaAsFETS, and some patience .

I mentioned earlier that the GaAsFETs
were originally available as surplus

"A ll of the modules are easily
constructed and aligned. No
special tools are required and
there are no 'odd ' components
needed, as most of the parts are
already supplied with the kits."
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Ham Radio Above 1000 MHz

A Few "Facts" About Microwaves
A lot of people think they know a lot about microwave operating­
even though they've never tried it and even though a lot of these
"fa ct s" are really "myth-informat ion." So let's get started by
setting the record straight...then get you on the air!

<i'!<; !
;yW e' re pleas ed to iniiodu ce a new col-
umn and a new columnist to CQ VHF.
"The Final Frontier" will help you get
started-s-and keep going-i-on ham
radio 's microwave bands. Columnist
Kent Britain, WA5VJB, will alternate
monthly between this column and one
on antennas that will pr emier in our
'April issue. Kent does a pretty good job
of introdu cing himself dow n below ,
from a technica l and operating pe r­
spective (even thoug h hefo rgot to men­
tion that he's also Editor of the North
Texas Microwave Society's newsletter,
fEted Point). But his technical expertise
is / only one reason I asked Kent to
become a CQ VHF columnist. The oth­
ers are his unstoppable enthusiasm
about the things he enjoys, plus his abil­
ity to explain just about anything to just
about any audience.

I' ve listened to Kent make highly
technical presentations at VHF confer­
ences (and have been amazed that I
actually understood what he was talk­
ing about) and I' ve seen him write about
antennas fo r CBers. When you read
something Kent writes, you do more
than learn: you understand. That's our
goal fo r every article in CQ VHF, of

I'",'course, but Kent manages to succeed at
it about 99.99% of the time . We wel­
come him to our staff, and we hope
you' ll fin d his columns to be both edu­
cational and entertain ing.

- W2VU

Iwould like to thank the staff atCQ VHF
for this opportun ity to tell everyone
about microwave equipment and oper­

ations. Rich Moseson, W2VU, has been

trying to talk me into writing for CQ VHF
for some time now. Well, he finally fig­
ured outhow, and, according to our agree­
ment, my children shou ld be released by
this printing.

I have a bit of background in micro­
waves (that's me in Photo A). I made my
first microwave QSO in 1969 on our 5.7­
GHz band. In 1988, I was one end of the
first-ever 10-GHz EME (moonbounce)
QSO with WA7C JO-see this issue's
cover- (my thanks for considerable help
from KF5N and KY7B on that QSO). I
currently have a 1.8- to 24192-MHz SSB
station, all ham bands, and have seven
states and 11 countries worked on 10
GHz . Yeah, I know, 11 countries on 10
gigs is hardly notable these days. Two
other Texa ns, WB5LUA and AA5C,
have more countries on 10 GHz than I do,
and Jim, WA7CJO, is now pushing 30
countries confirmed on the band. If we
can get someone on 10-GHz EME in
South America, Jim will have a lO-GHz
WAC (Worked All Continents).

Facts and Fiction
I' d like to start out this first column by

discussing a few "facts" that everyone
"knows" about microwaves :

• Microwaves are line of sight
• The equipmen t is expensive, and
• You need a Ph.D. to understand/
-operate microwaves

Microwaves Are
Line of Sight

Well, let' s start with "What is line of
sight?" Taking a look at Photo B, we see
a photo of a Texas sunset. The sun goes

PhotoA. Theauthorwithoneofhis microwave
dish antennas. Kent is as interestedin anten­
nas as he is in microwaves,which is whyhe'll
be alternating between a column on
microwaves (this one) and one on antennas

(starting next month).

down, the world instantly turns com­
plete ly BLACK! WeIL.doesn't it? I
don' t know about you, but down here in
Texas, I don' t start mowing the yard until
after the sun goes down! Sure, there's 20
dB of attenuation of the sunlight, but it ' s
not completely black.

Back in days when microwave pio­
neers ran 1/100-watt modulated oscilla­
tors as transmitters, and diodes in a piece
of waveguide as the receiver, yeah, line

By Kent Britain, WA5VJB
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Photo B. If microwaves were onl~ good f or line-of- sighs com':luni cat ion, the~ you w~~rc:n' t be
able to see this Texas sunset (even ifyou were In Texas), since light waves are micro-mi. owaves.
The light you see before sunrise and after sunset is a~ examp le offonvard sca tter, which yo u

can also use to extend your microwave rang e.

"Good microwave stations have
a typical range of200 miles,
any time of the day or night.
Throw in a weather front and
QSOs have been made out to
thousands ofmiles."

of sight was about the-best they could do.
But today, we have microwave receivers
that are I0 to 25 times more sensitive than
the best HF rigs. And without all that HF
static and noise, it's all usable sensitivi­
ty. (I challenge you HF types to build up
two l/100-watt modulated oscillators
with diode receivers for 75 or 20 meters
and see how far you can get!)

As for transmit power, lO-watt
Traveling Wave Tube, or TWT , amplifiers
are fairly common today. In addition , 10­
and sometimes even 20-watt solid state
amplifiers are showing up on the surplus
market. Add in a two-foot dish and you
have 20 to 50 Kilowatts Effect ive Radi­
ated Power (ERP). Hey, that' s more
power than most of the Big HF DXers
run! With modem receivers and good
power, that weak glow on the horizon is
now an S9+ signal! Good microwave sta­
tions have a typical range of 200 miles,
any time of the day or night. Throw in a
weather front and QSOs have been made
out to thousands of miles.

During contests, I've operated mobile
(yes, in motion, not start-and-stop) on all
of our microwave bands up to 10 GHz.
Umm, sounds like 24 GHz mobile needs
to be a spring project. Each band has its
own propagation characteristics , but time
and time again , I've had my 5-watt, 10­
GHz SSB mobile alongside my 160-watt ,
2-meter SSB mobile, and 10 GHz was
easily out-talking 2 meters. These micro­
wave bands propagate just fine.

Care for the more exotic? Well , 10
watts and a good IO-footdish can just hear
echoes off the moon! Now you 've got an
EME station and can chase DX all over
the world. (More on this and how to get
a lot more than 10 watts out of lO-watt
TWTs in later columns) .

Microwaves Are Expensive
Like the hams engaged in any other

aspect of our hobby, we microwave oper­
ators can never have big enough stations.
But at the other end of the price spectrum,
I 'll be showing you in future columns
how to build 1O-GHzrigs of out old police
radar detectors and laser stations out of

Ham Radio Above 50 MHz

CD players. The true scrounger can get
on IO-GHz FM for under $50; laser sys­
tems can cost even less.

You Need a Ph.D.
Some 10years ago, I remember the first

ARRL 10 GHz Contest. Seven of us got
together for fun , travel, and 10-GHz
operating. We were a diverse lot, includ­
ing a minister, machini sts, an efficiency
expert, a sewer engineer for the EPA ,
inventory control specialists, an optic s
engineer, and ajunior EE (electrical engi­
neering) student from Texas A&M. Not
one of us had a degree in electronics .
Guess if we had, we would have been too
smart to go out running around the coun­
tryside bouncing 10 GHz off of all kinds
of things . We would have known that
what we were doing was impossible. No,
you don 't need an advanced degree in
electronics to have fun on our higher fre­
quency bands, just a healthy interest in
experimenting and an interest in commu­
nicating via microwaves.

The Potent ial of Our
Microwave Bands '

There' s enou gh bandwidth to give
every amateur in North America his own
private chann el. This is the potential of
our microwave bands. How about those
new DBS (Direct Broadcas t Satellite)
systems? Hundreds of TV and audio

channels all coming down to a small dish
on the roof. Those DBS systems operate
at 10.7 GHz, just on the edge of our 10­
to 10.5-GHz ham band. I can easily imag­
ine a future AMSA T transponder sending
MPEG-II compressed video down to
thousands of old (and easily modified)
Primestar and RCA DBS systems. And
I'm sure you can think of a few uses for
those hundred s of digital audio channels.

But we are going to have tojight to keep
these bands.

Five years ago, a petition was submit­
ted to the FCC to take 26 MHz away from
the hams. We fight and argue over a few
kHz on 2 meters, or a little elbow room
on HF, yet for 26 MHz of spectrum, only
one-yes, only one- amateur filed com­
ments with the FCC in opposition to the
petition. Enough bandwidth for several
TV channels, over 600 repeaters , or many
other services, went virtually undefend­
ed. (This was PacTel 's petition to ban
amateur operation from 902 to 928 MHz,
and I was the one amateur who filed in
opposition. l was able to help delay action

"I can easily imagine a future
AMSAT transponder sending
MPEG-II compressed video
down to thousands of old (and
easily modified) Primestar and
RCA DRS systems."
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"...time and time again, I'v e had my 5-watt, 10-GHz SSB mobile
alongside my 160-watt, 2-meter SSB mobile, and 10 GHz was easily
out-talking 2 meters."

on that petition with several technical
challenges until other services could
bring their law offices into the fight.)

Potentia I of
902 to 928 MHz

While microwave frequencies are
strictly defined as those above 1000
MHz, the 902-MHz band behaves much
more like a microwave band than a UHF
band, so I'm going to include it under this
column's umbrella. The potential growth
of our 33-centimeter band will probably
not be in voice repeaters , but in the digi­
tal area. Cellphones can be, and have
been, converted to 900-MHz FM, but the
surgery is extensive and a new micro­
processor operating system must be pro­
grammed. It's a considerable challenge
(but if you're interested, see KD3NC's
article , "902 FM-UHF's Final
Frontier, " in the August, 1997, issue of
CQ VHF.-ed.). On the other hand , in the
digital area, 900-MHz spread-spectrum
transceivers can be purchased off-the­
shelf from computer dealers. All we have
to do is add a modest beam, and we have
900-MHz data links on the air.

We still have some issues to resolve
about hams using spread-spectrum, but
this low-cost equipment is available right
now and needs no modifications. With an
S.T.A. (Special Temporary Authoriza­
tion) from the FCC, a spread-spectrum
packet node is operating in the Dallas,
Texas, area. I'll be talking more about
that system in the coming months.
Another 915-MHz data system is sold by
RF Monolithics. The complete transmit­
ter and its companion receiver look like
two 14 pin IC's. The transmitter is a low­
power SAW (Surface Acoustic Wave)
resonator with a companion "Ash"
receiver. The "Ash" receiver is named for
its inventor and co-founder of RF
Monolithics, Darrell Ash, and is a mod­
ernized and updated version of the TRF
(Tuned RF) receiver that was popular in
the 1920s.

These chips are designed for comput­
ers to chat with each other around the
office. FCC Part 15regulations limit their
power output. But , hey, we're hams .
There's nothing in the regulations to
keep us from boosting the power to a
kilowatt. Just add an MMIC (Monolithic
Microwave Integrated Circuit) amp and
a beam antenna, and the range goes from
feet to miles. Or throw in a brick amp
from that old cell phone, and the range is
as good as most 2-meter packet systems .
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As I said before, there's a lot of poten­
tial for our 900-MHz band as a digital
stomping ground.

Our greatest resource on 900 MHz is
not the cellphones themselves, but rather
the cell sites. First, second, and even third
generation cellular telephone cell sites
are being dismantled and scrapped at this
time. These surplus bonanzas have every­
thing we need to build first-class 900­
MHz SSB, FM, and FM-ATV systems.
Circulators, power amps, high IP3 pre­
amps, and filters by the ton are available.
Every power amp I've tested preamps
typically works , without modification,
over the 902- to 928-MHz range . The cir­
culators and filters are easily retuned for
the 902-MHz band. And those preamps
designed to be almost impossible to over­
load...well, they put out about 2 watts if
you just use them as low-power amps. I' ll
be devoting an entire column to cellphone
surplus in the near future .

Microwave Update '98
Each year, the North Texas Microwave

Society (NTMS) hosts Microwave
Update. This is a three-day conference
with technical presentations, swapfests,
and eyeball QSOs . Microwave Update
'98 will be hosted by Bill McCaa, K0RZ,
and John Anderson, WD4MUO/0 in
Longmont, Colorado, over the last week­
end in September. Longmont is some 20
minu tes north of the new Denver
International Airport. I look forward to
seeing you there .

Farther on down the road, Microwave
Update '99 will be hosted by N4MW and
W4TJ in the Virginia area. And the year
2000 will find the conference hosted
either by the "Pack Rats" in or near
Philadelphia, Pennsylvania, or back in
the Dallas, Texas, area, hosted by
WB5LUA and yours truly, WA5VJB.

Operating News
In November, W5ZN worked

WB5LUA on 5760 MHz EME. What
made this EME QSO unusual was not
that it was the first microwave EME con­
tact from Arkansas (which it was), or the
fact that W5ZN was using a 20-watt
solid-state amplifier, but that Joel,

W5ZN, is an ARRL vice president! As
the EMEers like to say, "If it ain 't a half
million miles, it ain't DX!"

Another notable EME contact was on
10 GHz in December, between WB5LUA
and N4MW, who was using only 8 watts
and an eight-foot offset feed dish. It
shows just how low you can go (power­
wise, that is) on microwave EME. (My
personal best on lO-GHz EME was a
QSO two years ago with PA3CSG in the
Netherlands. He was running 18 watts
into a nine-foot dish.)

Finally, from the Pack Rats, there 's
news of three new microwave beacons
on the air from Center City Philadelphia,
Pennsylvania (FM29JW). The new
W3CCX/B beacons are on 3456.220
MHz with 5 watts into a 16-slot wave­
guide antenna; 5760.200 MHz with 5
watts into a 32-slot waveguide antenna;
and 10368.200 MHz with .5 watts (yes,
point-five) into a 32-s10t waveguide
antenna. Well-equipped stations should
be able to reliabily hear these beacons out
to almost 200 miles with average propa­
gation conditions.

Next Month: Antennas
Well, that's about all we have room for

this month. If you haven 't already done
so, be sure to check out GM4PLM's arti­
cles elsewhere in this issue to learn about
microwave hamming in Europe and
building a lO-GHz transverter that can
get you on this great band quickly and
easily if you already have a 2-meter mul­
timode rig.

Finally , as noted at the beginning of
this column, I 'll be introducing a column
on antennas next month (we're still work­
ing on some camp-but-catchy title-ed.).
Then we'll alternate, with microwaves in
the odd-numbered months and antennas
in the even-numbered months, except
when we do microwave antennas (like the
one in Photo B), and then all bets are off!
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Resources
RFMonolithics,Inc. ,4441 SigmaRd.,

Dallas , TX 75244; Phone : (800) 704­
6079 or (972) 448-3700; Fax: (972) 387­
8148; Internet: <http://www.rfm.com>.
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FT-51RH
5W 2M/440MHz

Handheld
FREEMH-29
LCD Display
Speaker/Mic

$ 10 9 .95
Va lu e

TM-742A~

2 Meter/440 MHz Mobile
with optional 3rd Band

~
~

IC-2GXA cdD
2M HT w/Alkaline , I ,

Pack, BC-105
(Export only)

VX1R

o , ~

ICOM '~
IC-706

HF + 6 Meter Transceiver
With OPC581 Remote Cable

"Phun Phot os"

t
Now hear this! Cliff Dunning , KB@YUV,

should have no trouble hearing anything with
his row of six speakers built into his operat­
ing position. "All these radios have spea kers
faci ng up or down and never out f ront," Cliff
exp lains. "The speaker column /radio shelf
was a project of mine last summer....voila.
fro nt-fi ring extensio n speakers plus an extra
shelf on the desk f or mounting radios ."

The radios . in case you're interested. are a
Midland 73-005 2-meter HT on the top shelf;
hanging radios are a TRC-465 " l l -meter"
SSB rig and a Standard triband C-5900
V/UHF FM rig; and the two receivers on the
bottom shelfare a RadioShack DX -394 and a
RadioShack Pro-2035 . Now here' s someone
who enjoys all f orms of hobby radio!

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, 76 N. Broadway, Hicksville,
NY 11801. Please don't write on the
front of the photos or use ballpoint pen
on the back. If you' d like your
photoes)returned to you, please tell us
so and include an SASE (self­
addressed, stamped envelope) with
sufficient postage. Thanks!

No. this isn' t the Titanic. but it is a steamsh ip
and. yes , that is a glacier- reade r Joe
Hypnaro wski, W6VNR. persuaded the cap­
tain of the cruise ship on which he was trav­
eling. the "Spirit 01' 98 ," to let him operate
2 meters while he and about 100 other pas­
sengers explored Alaska's "Inner Passage."
That' s Sawyer Glacier. by the way. And Joe
says he was able to make many contacts along

the way. Any polar bears . Joe?
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An NiMH Warning:
Don't Toaet Your Batteryl

WARNING! Using a fast-charger designed for NiCd batteries with a
newNiMH pack could toast your battery and start a fire!

By Gordon West, WB6NOA*

Putting an NiMH battery pack in a fast-charger designed for NiCd cells can have unplanned
consequences-such as setting offyour smoke detector! (Photos by the author)

Nickel metal hydride (NiMH) bat­
teries are becoming very popular
replacement packs for ham radio

handhelds, mostly because they hold
nearly twice as much energy as the com­
mon rechargeable nickel cadmium
(NiCd) battery. This allows your hand­
held to take a similar-sized battery pack
and play for almost twice as long between
recharges. But there are real dangers of
permanent battery damage and fire if you
don 't use the right chargers.

"How you charge a nickel metal
hydride battery is a lot different than how
we presently charge NiCds ," comments
a representative from one radio compa­
ny. "And attempting to fast-charge a
nickel metal hydride battery pack on one
of our NiCd fast chargers could lead to
some real problems." This is one reason
ham radio handheld manufacturers have
not yet switched to this new technology,
despite its widespread use in cellular tele­
phones and laptop computers (For a
detailed comparison ofNiMH and NiCd
batteries, see "Battery Test : NiMH and
NiCd Packs Go Head to Head," in the
July, 199 7, issue ofCQ VHF.-ed.).

Buyer Beware!
It's not just "newbies" who are getting

"caught," either. Listen to what happened
to Amateur Extra class operator Mary
Williams, AB6CZ:

"When they sold me the battery at the
ham store, they told me it would last about
twice as long as my similar sized nickel
cadmium battery," said Williams. "The
store personnel didn't think there would

*Gordon West, WB6NOA is Senior Con­
tributing Editor ofCQ VHF.
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be any problem in charging it with my
drop-in charger, so that's just what I did.
I dropped the new battery pack in the
rapid-charger and didn't think there
would be a problem."

Thirty minutes later, her smoke detec­
tor went off, and when she went in to
investigate, her brand new NiMH battery
pack was giving off smoke, and the plas­
tic around her charger was beginning to
go into meltdown.

When she went back to the ham store ,
the folks there said it looked like the bat­
tery pack had beenovercharged. Really?
"Y ou don't say," commented Williams.

Yaesu USA has been constantly warn­
ing its dealers and customers that NiMH

batteries are not compatible with most
fast-chargers, especially Yaesu chargers.

"The charging characteristics of a
nickel metal hydride battery are a lot dif­
ferent than the characteristics for charg­
ing a nickel cadmium battery," com­
ments Chip Margelli, K7JA, of Yaesu.
"Dropping a nickel metal hydride battery
pack into one of our fast-chargers is
absolutely not recommended."

De5ign Dlfferencee
Most manufacturers' fast -chargers are

designed specifically for nickel cadmium
batteries . As the NiCd pack is brought up
to a full charge, there 's a specific tem-
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While the Maha (left) and Periphex (right) "universal chargers" look identical and will each
safely charge just about any type ofNiMH or NiCd battery, there are minor differences in the

circuitry . See text for details .

perature and voltage change that might
be detected on the battery terminals .
Some chargers will cycle down when
they detect this change , but others don't
have this level of protection. They have
pick-up tabs for rapid-charging the NiCd
pack for a specific amount of time. These
time-based chargers will then cycle down
to a trickle charge after a predetermined
time limit. But a fast-charger on a timer,
without voltage and temperature moni­
toring, can sometimes lead to problems
with any kind of battery pack . Suppose it
fast-charges for exactly 30 minutes. At
minute 29, you pull your roastie-toastie
battery pack and handheld out of the
charger , make a quick call, and then put
it back in the charger. The timer starts all
over again at minute zero. If you do this
a couple of times in a row, that battery
pack will probably go into meltdown.

Most manufacturers include a thermis­
tor (a temperature-sensitive resistor) in
series with the charger input circui t or
inside the battery pack itself to create an
open circuit when battery temperature
reaches a specific level. You may have
discovered this on a timed charger if you
pulled the unit out, felt that the battery
pack was very hot, and found that your

"Dropping a nickel metal
hydride battery pack into one of
our fast-chargers is absolutely
not recommended."-Chip
Margelli, K7lA, Yaesu USA

Ham Radio Above 50 MHz

transceiver would not turn on. This is
because the thermistor is in the open posi­
tion, and everything is shut down until the
internal cells begin to cool off. After they
cool off, your pack begins to function
normally and your radio now works .
Don't blame the radio-it was the battery
pack getting overcharged.

Slow Charging OK
If you charge a NiCd battery or aNiMH

pack on one of those small "wall wart"
chargers, there should be no problem.
Chances are that the "wall wart" is deliv­
ering less than 95 milliamps of current.
"If the charge current is less than l/lOth
of the battery capacity, there will be no
major heating of the cells or damage, "
comments a spokesman for Maha Com­
munications, a supplier of both NiCd and
NiMH batteries for both ham rigs and cel­
lular phones .

"Simply look on the battery and see
what its capacity is-such as 1200 mAh,"
adds the Maha spokesman, "and then take
l/lOth of this at 120 mA as the maximum
amount of slow-charge current."

Surging Popularity
Desp ite the charging problems, the

popularity of NiMH battery packs is surg­
ing. "They fly off of our tables at ham
shows ," comments a representative of
W & W Associates, who echoes the pre­
cautions agains t rapid-charging NiMH
packs with aNiCd charger. A spokesman
for DC Ace Electronics adds that "it

appears that the reliability of the newer
generation cells and packs, especially the
Periphex and Maha brands, are really giv­
ing NiCds a serious run for their money ....
The sales of NiCds are still up there as
well , but NiMH is coming on strong!"

Why are these batteries becoming so
popular? Well, besides their nearly dou­
ble "playing power" between charges,
NiMH packs have several advantages
over NiCds, including: -

• Disposal is less toxic to environment;
• No "memory effect" with repeated'

recharging at less than full discharge;
• Uniform voltage from cell to cell'

within a pack;
• Faster charging time with smart­

chargers; and
• Flat discharge curve (meaning it

operates at nearly full power until the
charge is nearly exhausted)

Jack Kimbrough, WB6BBZ, a propo ­
nent of the NiMH batteries, comments,
"I have seen 50 percent to 100 percent
increase in amateur handheld operating
time over NiCd battery packs. I have a
same-sized pack that will run my ham set
almost twice as long."

Smarter Charging Circuits
So what 's the drawback? The perfor­

mance of NiMH batteries depends on
"effective" charging. "Effective charg­
ing means to choose an appropriate
charging method, and an appropriate
charging control, under a limiting tem­
perature," comments a spokesman for
NEXcell Battery Company, which man­
ufactures the batteries that Maha sells.
"The rise in both temperature and pres­
sure emphasize the need of charge con­
trol at a high rate of charging-higher
capacity usually can be achieved by
extended overcharge, but at the expense
of cycle life."

"Proper charging is critical not only to
obtain maximum capacity, but also to
avoid cell heat-up and pressure build-up,
which could cause shorter cycle life," the
spokesman continued. "Because nickel
metal hydride cells are more sensitive to
over-charging than nickel cadmium cells,
caution should be exercised when using
the charging techniques for NiCds to
charge nickel metal hydride."

Smart Chargers
So-called "smart chargers," designed

specifically for NiMH batteries, work on
the principle of voltage drop, also known
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The charging pins on both the Maha and Periphex universal "smart" chargers may be moved
to line up with the contacts on just about any battery pack . Periphex offers an optional "tall

pin" circuit board for improved contact on some packs.

as -Delta V. With this technique, the volt­
age during charge is monitored and the
charge is ended or dropped to a trickle as
a voltage drop is detected. That's right­
voltage drop!

There is a distinctive point on the
charging curve "seen" by a constant-cur­
rent charger where the battery pack goes
from full charge into over-charge. NiMH
cells have a shallow charge curve, and a
chip in the charger monitors for that peak ,
and then dip, in voltage. This chip is what
makes a "smart charger" smart.

Caution: Some "smart chargers"
designed for NiCds have similar circuits ,
but because NiCds have a sharper charge
curve than NiMHs, they may miss the
very subtle voltage drop in an NiMH pack
(see Figure). Again, it's important to be
sure that your charger is designed for
NiMH batteries. And don't worry, the
NiMH "smart chargers" have no problem
charging up your NiCd packs as well.

"Universal" Chargers
Both Maha and Advanced Battery

Systems (Periphex) import a universal
charger that can work for fast-charging
both types of batteries: NiMH as well as
traditional NiCds. These universal charg­
ers work with all manufacturers' battery
packs and can charge any pack with a
voltage of 4.8 volts to 12 volts. Plus, they
both run on 117 volts AC as well as 12
volts DC for use in the car or in the field.
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Advanced Battery Systems calls its
model a "universal charger/conditioner,"
and Maha calls its version the "universal
desktop rapid charger/conditioner." Both
devices sell in the $50 to $60 range.
While the two companies' products may
look alike , they are not identical, and
Maha says its charger has improved cur­
rent limiting and trickle-charge circuits
designed specifically for amateur radio
battery systems.

Both units feature a series of light­
emitting diodes to keep you posted on
charge status: one LED on the left shows
30 percent charge , two LEDs on the left
show 50 percent charge, all three LEDs
lit show 80 percent charge , and one LED
lit on the right shows full charge.

For double protection, these universal
chargers have a magnetic temperature
sensor that will command the circuit to
cut off charging current if it detects that
the battery pack is overheating.

"The temperature change with time is
monitored in this method ," explains the
NEXcell spokesman. "When the slope of
temperature rise reaches the preset value,
the charge is stopped. The effect of ambi­
ent temperature is reduced. The cell nor­
mally exhibits a longer cycle life if
charged under this technique, since an
overcharging is mostly minimized."

W& W Associates offers three differ­
ent types of chargers, which they claim
will charge NiCd as well as NiMH. I've
tried them and they work very well. And

the E.H. Yost Company, known as "Mr.
NiCD," carries NiMH cells, too.

Customizing for
Your Batteries

Since this is a "universal" battery
charging system, each battery pack that
you have from different manufacturers
may require its own way of sitting on the
universal charger and of sliding around
the little gold pins to get the right pick­
up points.

Both Periphex and Maha include pho­
tocopied sheets on how to get their charg­
ers to work with virtually any ham radio
battery pack. Maha notes that, with some
battery packs, the pins must be removed
from the holder bar and turned around to
split wide enough to contact the bottom
of the battery pack terminals.

Periphex has optional circuit boards
that extend the little pins to contact cer­
tain battery packs more firmly . Maha
doesn't see a problem, but I have found
that some battery packs need to be moved
around a little bit to assure a nice positive
contact with the charging pins.

Both chargers are also equipped with
reverse-polarity protection. Ifyou should
get the voltage reversed, you'll hear a
continuous beep that means the polarity
is incorrect.The chargers also both allow
for battery conditioning. This discharges
the battery almost completely before
starting the charge cycle and helps extend
battery life. You have to start this process
manually by pressing the DISCHARGE but­
ton briefly after you place a battery pack
in the charger. It then beeps and a dis­
charge indicator lights. The discharge
cycle takes anywhere from two to five

~ 1.5~1~111!lillG1.4
Q)

g> 1.3

0 1.2

> 1.1~mjjjlli=tttmt!tw~~
Q) 1 t1
o 0.9 t±tf±tt±ti±:!±t±t:J±ti±ttt±±[lj

o 200 400 600 600 1000 1200 1400

Discharge Capacity(mAh)

The charging curves ofNiCd and NiMH bat­
teries . NiCds have a much more pronounced
voltage "elbow" at full charge , and some
"smart chargers" designed for NiCds may
miss the smaller change in the NiMH curve .
(Graph courtesy NEXceli Battery Co., Ltd.)
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Resources

D- nTHE BEST BATTERIES
Mr. NiCd IN AMERICA!

$41.95
$39.95
$49.95
$39.95
$49.95
$64.95

$29.95
$39.95
$64.95

For YAESU FT-51R / 4 1R / I IR:
FNB·31 pk. 4.8v 700mAh $33.95
FNB-38 pk. (sw) 9.6v 700mAh $44.95
BC-601b Rapid/ Trickle Charger $64.95

For YAESU FT-530 / 416 / 8 16 / 76/26:
FNB-26 pk. 7.2v 1200mAh $29.95
FNB·27s pk. (Sw) 12.0v 800mAh $35.95
BC-601a Rapid/ Trickle Charger $64.95

For YAESU FT-411 / 470/ 73 / 33/23:
FNB·10 pk. 7.2v 600mAh $20.95
FNB-11 pk. (5w) 12.0v 600mAh $24.95
FBA-10 6-Cell AA case $14.95
BC-601a Rapid/ Trickle Charger $64.95

Packs for ALiNCO OJ-580 / 582 / 180 radios :
EBP-20ns pk. 7.2v 1500mAh $29.95
EBP·22nh (Sw) 12.0v 1000mAh $36.95
EDH-11 6-CellAA case $14.95

For ICOM IC-ZIA / T22-42A / W32A / T7A:
Bp·180xh (NiMH) 7.2v 1000mAh $44.95
BP-173 pk. (Sw) 9.6v 700mAh $49.95
BC-601d Rapid/ Trickle Charger $64.95

ForlCOM IC-W21A / 2GXAT / V21AT:(Bk. arGr.)
BP-131xh (NiMH) , 7.2v 1500mAh $39.95
BP-132s (Sw) 12.0v 850mAh $39.95
BC-601e Rapid / Trickle Charger $64.95

For ICOM IC-2SAT / W2A / 3SAT / 4SAT etc:
BP-83 pk. 7.2v 600mAh $23.95
Bp·84 pk. 7.2v 1200mAh $34.95
BP-83xh pk. (NiMH) 7.2v 1500mAh $39.95
BP-90 6-Cell AA case $15.95

For ICOM IC-02AT etc & REALISTIC HTX-202:
BP-8h pk 8.4v 1400mAh $32.95
Bp·202s pk. 7.2v 1400mAh $29.95
IC-8 8-Cell AA NiCd / Alkaline Case $15.95
BC-350 Rapid Charger $59.95

For KENWOOD TH-79A / 42A / 22A:
PB-32xh (NiMH) 6.0v 1000mAh
PB-34xh (Sw) 9.6v 1000mAh
KSC·14 Dual Rapid / Trickle Charger

NEW for YAESU FT-50R / 40R / l OR:
FNB·40xh Slim-NiMH 7.2v 650mAh
FNB-V47 (NiCd) 7.2v 1200mAh
FNB-47xh (NiMH) 7.2v 1800mAh
FNB-41 (SwNiCd) 9.6v 700mAh
FNB-41xh (SwNiMH) 9.6v 1000mAh
BC·601c RapidlTrickle Charger

Into the Future?

the silver contacts on your battery pack?
I sure don' t know !

It' s a little complicated, but if you have
several different handhelds from differ­
ent manufacturers and a host of batteries
that all have different pick-up points,
these multi-manufacturer battery charg­
ers should take good care of your charg­
ing needs.

When will we see manufacturers of
ham radio equipment switch to improved
battery technology , such as NiMH or
lithium ion? Yaesu, despite its resistance
to NiMH batteries, already has a lithium
ion cell in its new micro-VX l dual-band
ham transceiver (see review, Januar y,
1998, CQ VHF). Plus , part of the "pack­
age" when you buy the Yaesu set is a
sophisticated "wall wart" lithium ion
charging system that rapidly brings the
cell back up to a full charge without over­
charge. It probably won' t be long before
the other manufacturers follow the lead
of Yaesu and the accessory dealers and
allow more hams to safely take advan­
tage of the added flexibility these new
types of batteries provide .

So get set for big improvements in both
battery capacity and battery charging
techniques as the new technology gains
a foothold in the amateur market. But
make sure you' ve got the right type of
charger so you don 't cook those brand
new batteries! •

"These universal chargers
work with all manufacturers'
battery packs and can charge
any pack with a voltage of 4.8
volts to 12 volts."

hours, at which point the charger beeps
again and automatically begins rapid­
charging the battery pack.

Trying Them Out
While this article is not intended as a

product review, I did try both the Maha
and Advanced Battery Systems universal
chargers on several different ham battery
packs, NiMH as well as tradition al NiCd.
None went into meltdown, and all re­
ceived a good full charge in just a matter
of an hour or so. I also liked the ability of
these chargers to run from a vehicle's 12­
volt power source, as well as from house
current, for charging "in the field".

But l .caution you not to expect to just
grab a battery pack and drop it into one
of these universal chargers. You need to
fuss around with several different adjust­
ments until you get everything just right.
And in case you can't get the adjustments
right, they furnish a little pigtail for red­
to-positive , black-to-negative terminal
connections. But of course, how are you
going to get alligator clips to hang onto

Here' s how to contact the manufacturers and dealers mentioned in this article.
And please tell them you read about their products in CQ VHF:

Advanced Battery Systems, Inc. (Periphex), 300 CentreSt. , Holbrook, MA 02343;
Phone: (800) 634-8132; Fax: (617) 767-4599; Internet: <http ://home.navisoft.
com/periphex>.

DC Ace Electronics , Inc., P.O. Box 364, Lincolnshire, IL 60069; Phone/Fax:
(847) 821-8122; e-mail: <DCACE I@aoI.com>.

E.H. Yost Company , 2211-D Parview Rd., Middleton, WI 53562; Phone: (608)
831-3443; Fax: (608) 831-1082; e-mail: <ehyost@midplains.net>.

Maha Communications, 2841-B Saturn St. , Brea, CA 92821; Phone: (800) 376­
9992; Fax: (714) 985-9221; Internet: <http://www.maha-comm.com/>.

NEXce li Battery Co., Ltd. (U.S. office), 1251 S. Shamrock Ave., Monrovia, CA
9 1016; Phone: (818) 358-0 121; Fax: (818) 358-5322; Internet: <http://www.
battery.com.tw/>.

W&W Associates, 800 South Broadway, Hicksville, NY 11801; Phone: (800)
221-0732 or (5 16) 942 -00 11; Fax: (5 16) 942 -1944; Interne t: <http//www.
wwassociates.com>.

Yaesu USA, 17210 Edwards Rd., Cerritos, CA 90703; Phone: (562) 404-2700;
Internet: <http://www.yaesu.com>; or contact your favorite Yaesu dealer.

For KENWOOD TH-78 / 48 / 28 / 27:
PB-13T(w/chg.plug) 7.2v 600mAh $23.95
PB·13xh (NiMH) 7.2v 1500mAh $39.95
BC-15A Rapid/ Trickle Charger $64.95

For KENWOOD TH-77, 75,55,46,45,26,25:
PB-6 (w/chargeplug!) 7.2v 600mAh $27.95
PB-8xh (Sw-NiMH) 12.0v 1500mAh $49.95
KSC-14 Dual Rapid I Trickle Charger $64.95

For STANDARD C-628A / C558A / 528A / 228A:
CNB-153xh pk. 7.2v 1500mAh $32.95
CNB -152 pk. (Sw) 12.0v 800mAh $32.95

For STANDARD C- 168A / C468A:
CNB-161 pk. 7.2v 600mAh $26.95

Mr. NiCd also supplies batteries for your
LAPTOP COMPUTERS / CELLPHONES
CAMCORDERS / NiCd &NiMH INSERTS
We can rebuild your Computer pack! Call!
Mail, Phone & Fax orderswelcome! Pay with

MC / VISA / DISCOVER / AMEX

Iq"!'l!j'\iljliilijl!j'l\l/j'ij;laln"'!l!tlI
Mr. NiCd - E.H. Yost & Company
2211-0 Parview Rd., Middleton, WI 53562

Phone (608) 831-3443
Fax (608) 831-1082

E-mail : ehyost@midplains.net
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CQ Vh:I F Review

Kenwood TM-261A 2-Meter
FM Mobile

If you're looking for a high-power, single-band FM mobile rig, the
TM-261A certainly deserves a long, hard look.

By Rich Moseson, W2VU*
cqvhf@aol.com

Photo A. The Kenwood TM-261Afeatures 50 watts ofoutput power, more than 60 memories,
intuitive programming , and an easy-to-read backlit LCD display.

" What does this rad io do that
others like it don't?" That's
the key question I try to

answer whenever I write a review . And
for severa l months now, I' ve been trying
without success to answer that question
about Kenwood 's TM-261A. And then it
struck me-the answer is "nothing"­
and that ' s why I like the radio so much!
This is the sort of radio that sets a stan­
dard, the sort of radio to which others will
be compared: "What does the Whatzit­
2000 do that the TM-261 doesn't ?"

A Little of Everything
The Kenwood TM-261A is a 50-watt,

single-band 2-meter FM transceiver,
suitable for mobile use or base operation
(with a 12-volt power supply). It has 63
memory channels (62 regular and one
"call channel"), each of which will store
frequency, offset , CTCSS tone , DTSS
tone (more on this later), and an alphanu­
meric tag. It gives you a choice of three
power levels , 50 (High), 10 (Medium)
and 5 (Low) watts, but does not let you
store power settings in memory (the
Europe an version, theTM-261E, runs 10,
1, and .5 watts and transmits only on 144
to 146 MHz) . There are also 10 DTMF
(touch -tone) memories for making
autopatch calls and an easy-to-read back­
lit display (see Photo A).

The radio also has expanded receive
coverage, starting with the 118- to 136­
MHz (AM) aircraft band. It automatical­
ly switches over to FM at 136 MHz and

*Rich Moseson, W2VU, is Editor ofCQ
VHF magazin e.
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monitors everything between 136 and
174 MHz, including public service and
NOAA Weather Radio at 162 MHz (you
may manually select AM on any fre­
quency, but it' s for receive only). There
are also several scanning options, plus a
variety of ways to customize the radio to
your operating style and preferences .
Versatility and flexibility are hallmark s
of this radio. And just about everything
makes sense, both inside and out. Layout
of parts and workmanship are straight­
forward and neat (see Photos B and C) ,
and the sequences of programming key­
strokes for the various functions are clear
and sensible.

Easy to Use
Two of the things I like most about the

TM-26l A are the intuitive nature of its
programming and its ease of use. If you
want to operate simplex on 146.52 or to
use a repeater with a standard offset and
no CTCSS ("PL") tone, you can do it right
away, even before you read the manual.
This is thanks to factory-default settings
of a 600-kHz "split" and a feature called
automatic rep eater offset, or ARG . Using
this feature , the radio will automatic ally
pick the offset direction (plus, minus, or
simplex), based on the most common
practice for the receive frequency you've
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Photo B. Top interior view of the TM-261A. Note the neat and unclut­
tered parts layout, which will make servicing easier.

Photo C. Bottom interior view of the TM-261A . All of the soldering is
neat and professionally done.

chosen. If the radio "isn't sure," it will
default to simplex and you' ll have to pick
the offset manually.

Making programming changes is easy.
To store a memory channel, for example,
youjust dial up the receive frequency you
want, make sure the CTCSS tone is set
correctly (also easy, but you will have to
read the manual to learn how to do it),
then press the F key and tum the main
dial to the number of the memory in
which you want to store this frequency.
Next, press MR (for Memory Recall) and
hold it in for a second. A "+/-" appears
on the screen and you can then dial in the
transmit frequency. Finally, pres s MR

again and all of your information is
stored. Once you get the hang of it, it's
quick and easy.

Several other factors contribute to the
TM-261A.'s ease of use. For example,
when you're tuning through the memo­
ries, the radio beeps each time you change
frequencies (unless you've shut off the
beeps). But when you come all the way
around to channel 1, the beep has a dif­
ferent tone. Same with the power control.
Medium and low power have one tone
when you switch to them; high power has
a different one. These varying beep tones
allow some extent of "eyes-free" operat­
ing, letting you change memori es or
power levels without taking your eyes off
the road. (It' s also a great help for the
visually impaired ham.)

Programmable Fun ction, and you can
pick one of several options for what it will
do.The default setting is the "MHz" func­
tion, which lets you tune the VFO in 1­
MHz increments. I set up mine to allow
direct keypad entry of frequencies. And,
if you read the manual carefully, you' ll
learn that PF 'S companion keys on the
microphone ,marked VFO and MR, are also
programmable . If the VFO and memory
recall functions don't suit your needs, you
may reprogram these keys to do a variety
of other things (you' ll have to read the
manual for specifics).

Yet another example of the TM­
261A 's flexibility is giving the operator
a choice of frequency steps. You can
choose 5, 12.5, 10, 15, 20, or 25 kHz per
click of the tuning dial. Why is this impor­
tant? First of all, half ofthe U.S. uses 15­
kHz repeater spacing on 2 meters, and the
other half uses 20-kHz spac ing. Many
rigs offer 15- or 20-kHz tuning steps, but
not both. So if you're in the wrong part
of the country for that radio, you' re stuck
using 5-kHz steps. With theTM-261, you
can tune from one repeater frequency to
the next with a single click, no matter
where in the U.S. you are. Secondly,
some satellites, such as AO-27; operate
on an "in-between" frequency, such as
145.9875 MHz. Even the "standard" 5­
kHz step won't get you the~e , but the

12.5-kHz step can (just make sure you're
on an "even" frequency, such as
145.9750, before switching to the 12.5­
kHz setting).

Addit ional Feat ures
The TM-261Ahasjust about every fea­

ture you can think of for a single-band
FM rig, so I can't list them all here.
Among my favor ites are alphanumeric
labeling of memory channels, which lets
you program in a club name or repeater
location (see Photo D) if remembering
frequencies isn 't your thing; direct selec­
tion of CTCSS frequencies (CTCSS, by
the way, stands for Continuous Ton e­
Coded Squelch Sys tem, but is more com­
monly referred to by Motorola's trade­
marked name for it, "PL ," which stands
for Private Line®); a variety of scanning
options; and three different types of tone
options-CTCSS, DTMF, and DTSS.

DTMF stands for Dual-Tone Multi­
Frequen cy and was first made popular by
AT&T in its Touch-Tones push-button
phones . Of course, the most common
ham use of DTMF tones is for making
phone calls via repeater autopatch sys­
tems. The TM-261A makes this easy for
you by offering 10 special DTMF mem­
ories (separate from the frequency mem­
ories), each of which can hold up to 16

"PF" the Magic Butt on
Another excellent feature of this radio

is a mic button labeled PF. It stands for

Ham Radio Above 50 MHz

"This is the sort of radio that sets a standard, the sort of radio to
which others willbe compared: 'What does the Whatzit-2000 do
that the TM-261 doesn't?' "
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• OMNIDIRECTIONAL
• SMALL SIZE
• PRE-TUNED

• HORIZONTAL POLARIZATION
• ALUMINUM CONSTRUCTION

• MOBILE or BASE OPERATIO N ...
(Yes, these are the same antennas

you have been reading about)

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

Need custom roasting? CA LL

....AND LOOPYAGISMEAN
PERr-OR/U4/VCC-

Photo D. Alphanumeric labeling of memory channels lets you put in a club name, location,
or whatever else you can say in six letters/numbers instead of the frequency readout .

Satell~es. weak signal work. AN, FM or Packet
rad io: There isno mode that won't benefit from

a DIrective SystemsLOOP VAGI I
From 800 MHz thru 3500 MHz there Isa loop yogi In

your future.
Write or call for a brochure

WEDIRECTRF

DIRECTIVE SYSTEMS'
RR# 1 Box282Dixon Road

Lebanon. ME. 04027
Tel: (207)658-7758 Fax:(207) 658-4337

CIRCLE 66 ON READER SERVICE CARD

CIRCLE 79 ON READER SERVICE CARD

CUBEX QUAD ANTENNA CO.m 40 YEARS OF a UALITY ANTENNAS

I
SKVMASTER H.F . KITS FROM $275 .95

PRE·TUNED H.F. QUADS FROM $389 .95
Quad Antennas From 2 Through 40 Mete rs

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

NEW "K INGBEE" - 4EL 6M/7EL 2M QUAD $239.95 + S&H

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

visit our new web site http://www .cubex.com
Write Or Cal! For Free Catalog

7024 SW 21ST PLACE, #D, DAVIE, FL 33317
(954) 236-3663 FAX (954) 236-5576

CIRCLE 65 ON READER SERVICE CARD
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digits. These autodialer memories let you
make autopatch calls with a minimum of
distraction from other tasks, like driving
down the highway.

The manual doesn't spell out what
DTSS means, but it looks like it should
stand for Dual Tone Selective Signaling.
When DTSS is activated, your radio re­
mains squelched until a pre-programmed,
three-digit DTMF code is received. This
means you can keep your radio turned on
in the office or kitchen and not be both­
ered by the normal chit-chat, but when
someone specifically wants to call you
(and knows your code), he or she can
punch in your DTSS code and your radio
"wakes up and talks to you."

DTSS can also be used for group calls,
such as for emergency callups . The radio
also offers three selectable delay times
(350, 550, or 750 milliseconds) to make
sure the tones are properly relayed by
repeaters that may have long key-up
times. In addition, if you get the option­
al CTCSS tone decoder (the encoder is
standard), you can combine CTCSS and
DTSS to keep your radio squelched until
a signal containing the correct CTCSS
tone and the right three-digitDTMF com­
bination is received.

Hot Under the Collar
I have yet to find the perfect radio (but

I'm still looking), and even the TM-261,
which is basicall y an excellent unit, has
a few flaws . The two most notic eable
ones are heat buildup and a super-sensi­
tive SWR protection circuit.

"These varying beep tones
allow some extent of 'eyes-fre e'
operating, letting you change
memorieso r power levels with­
out taking your eyes off the
road. (It's also a great help for
the visu,ally impaired ham.)"

As in any of today's 50-watt radios,
which are smaller than my lO-watt radio
of 15 years ago, power creates heat and
heat has to be dissipated somewhere.
Nearly half of the TM-26 I 's body is heat­
sink (see Photo E), and, when you're
operating at high power for more than,
say, a half-hour, even in a normal QSO,
the radio gets really hot.

For instance, my commute to the CQ
VHF office is about an hour. If I'm talk­
ing to people all along the way and using
a repeater that requires high power, I need
to shut down the radio five to 10 minutes
before I arrive at the office, or I'll risk
burning my hand when I disconnect it to
take it inside with me (I like to be sure I
have it for the return trip) .

Solution : The FCC says use only the
power you need for communication. If I
were you, I' d leave the TM-261 on the
medium power setting (10 watts) as a
default and change it (up or down) only
as needed. Heat buildup is not a problem
at the lO-watt level. Also, be sure to
mount the radio in a place with plenty of
air circula tion.
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Photo E. Halfof the TM-261A is heatsink (the fi ns on the right) and even that' s not enough to
keep the radio f rom getting very hot to the touch after extended operating at high power. The
black cable at the right front is the coax "pigtail" to which your antenna feedline gets con-
nected. Be careful to keep it relat ively straight and away from the hot fins of the heat sink.

end up in trouble from the start-the fre­
quencies between 144.000 and 144.100
MHz are reserved (in the FCC rules) for
CW only, and modulating an PM signal
at 144.000 will result in out-of-band sig­
nals, since the modulation will take the
frequenc y both up and down from the
center (which is what's on the displ ay).
A defaul t power-up frequency in the mid­
dle of the band at, say, 146.000 MHz is a
safer option. -

All in AIL.
Despite its few quirk s, the TM-261 A is

an excellent radio packed with useful fea­
tures. As long as you keep the rig and
antenna well separated and maintain a
low SWR, it should provide years of
excellent service . List price is $380. •

Resources

The Holidays & Gifts Haven 't Been Easier!
Atomic C lock Controlled Time:

Cre dit Ca rd O rders
Call loll free 1-800-985-8463 241m

send checks /money orders to:
ZEIT , 1010 Jorie #324, Oak Brook, IL 6052 3

fax.630.575.0220 http://www.arctime.com

Z EIT Atomic Dual Ala r m & ZE IT Atomic PC
Sleek European design with large 2 line LCD
display with exact time in hours minutes, seconds;
month and date, or any two US and world times.
At 8 oz even ideal for travel ; includes dua l alarm
with nighti me illumination, time zones and lith ium
battery backup. Super sensitive built -in receiver.
2AA bat. included. Black arch design at 5"x4"x2
1/2". ONLY $79. Two only $ 129.
Z EIT PC with serial cable and software for WIN.
Also shows UTC T ime in 24hrs mode .On ly $ 129

For additional information , or to pur­
chase a TM-26l A, see your favorite
Kenwood dealer or contact Kenwood
Communica tions Corp., P.O. Box
22745, Long Beach, CA 90801-5745;
Phone: (310) 639-5300; Internet:
<http://www .kenwood.net>.

"ATOMIC CLOCK CONTROLLED"
Precision Time Pieces Synchronized to
the US Atomic Clock - Accurate to 10

billionths of a Second!

ZEIT Atomic Wa tch with SYNCTIME , the world ' s
most accur a te wa tch with hour. minute and seconds.
Watc h the hands spin at 80times its normal rate until they
stop at the precise time. Shock-resista nt polymer case with
built- in receiver for Ato mic Time Signal (water-r es istant).
Sets itselfdaily and shows date with second hand. Mineral
lens, black or white dial &Ieather bandOnly $19 9

oz
~

T he most accu rat e clock on Earth. These .111

smart clocks tune into the radio signal emit-~
ted by the US Atomic Cloc k in Colorado- \/1

which deviates less then I second over a CD
million year period . They synchronize them- (0
selves automatically to the exac t same time It.

daily and adjust even for daylight savings \/1

time and leap seconds. You can now have the world 's most accurate time 24 hours a day to be in
control of time or sta rt your day. These precis ion ZEIT timepieces are engineered in Germany
and are easy to use using the latest in radio-controlled technology. Just set the time zone and the
built in micro chip does the rest. ZEIT- accurate! precise! re liable! & full y au tomatic

• • =
ZEIT Atomic Wall Cloc k with therm ometer and hygrom­
eter great for home or office- IAA. Large 12". O nly S99

and the problem should go away. For a
permanent solution, try mounting the an­
tenna as far from the radio as possible.

My final gripe is that the default fre­
quency on which the radio powers up is
144.000 MHz. The inexperienced opera­
tor who turnson the radio for the first time
and keys up the mic could conceivably

"Two of the things I like most
about the TM-261A are the
intuitive nature of its program­
ming and its ease of use."

The super-sensitive SWR circuit has
driven me crazy. First of all, this is a good
circuit to have: it shuts down the trans­
mitter in the face of a high SWR rather
than risk damage to the final amplifier
transistor. But it seems that nearly any
variation in the SWR of the antenn a sys­
tem will set it off.

At first, I thought it was a problem with
the radio, but over the course of several
months , I talked to three different people

. at Kenwood about it, and they all agreed
that it has to be an SWR probl em. I' ve
gone through three antennas and a vari­
ety of feedlines, have had the problem
both at home and in the car, and still run
into it occasionally. It seems to be total­
ly unpredictable. The only component of
the antenna system that has been
unchanged throughout is the coax "pig­
tail" coming out of the back of the radio
(see Photo E again) and connecting to an
SO-239, to which you then connect your
feedline. And I haven 't been able to test
the SWR on that little piece of cable.

The radio is also very sensi tive to its
own RF field. If your antenna is directly
overhe ad and you' re running on high
power, you' re likely to get a vibrating
kind of sound when you key up, and
you' ll find that the transmitter never real­
Iy came on. If this happens, reduce power
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The MFJ-224 2-Meter
FM Analyzer

Need to check your FM deviation, measure your antenna gain or
feedline loss, but can't afford a commercial service monitor? Check
out MFJ's 2-meter FM SignalAnalyzer™ . Here's K1ZJH's evaluation .

By Peter J. Bertini, K1ZJH*

M
OSt of us can't afford a commer­
cial-grade service-monitor for
our home workshops. These

versatile instruments start at around
$3,000 for a basic low-cost model. But
for the casual needs of budget-minded
FM or packet enthusiast, MFJ' s FM
SignalAnalyzer (model MFJ-244) , a
small handheld instrument priced at
$159.95, helps bridge the gap .

I had the opportunity to evaluate two
MFJ-224 units. The first was an early pro­
totype provided by its designer, Rick
Littlefield, KIBQT. The second was a
later production run model picked at ran­
dom from the MFJ production line. Since
I'm involved with the commercial two­
way radio field, I was able to directly
compare the MFJ-224 's performance
against three commercial service moni­
tors: an IFR 1200S and Cushman models
CE5 and CE3 . But before delving into the
nitty-gritty of the technical specifica­
tions, let's discuss what the MFJ -224
does , and , more importantly, why you
might need one.

FM Audio Problems
Have you noticed that some folks on

your local repeater or FM simplex chan­
nel sound louder or softer than others? Or
how two people can sound very different
from each other, even when using the
same rig? Here's why : Your radio is set
at the factory for best average perfor­
mance for the microphone provided with
the unit. Unfortunately, in the real world ,

*Peter Bertini , K1ZJH , is Senior Tech­
nica l Editor of our sister magazine,
Communications Quarterly.

34 • CQ VHF • March 1998

some of us speak softly , while others tend
to bellow out their words and talk close ­
ly to the microphone!

Another factor that influences how
someone sounds is the deviation level.
All amateur FM radios have an internal
FM deviation control. These are factory­
set for 5-kHz deviation-so no matter
how loudly you yell or speak into the
microphone, the transmitter will not
exceed 5-kHz deviation. This is done by
"clipping" the excess audio to a preset
limit in an earlier audio stage. Too much
clipping makes your audio sound bassy
or distorted; too little and folks driving
noisy cars will have to crank up their vol­
ume controls to hear you over ambient
background noise.

It's rare that you'll find a second-hand
radio in which a previous owner hasn't
twiddled with the deviation or mic con­
trols . The MFJ-224 is handy for return ­
ing those to unit s back to better-than -fac­
tory settings.

Enter "J;he Microphone
Gain Control

Most radios also provide a microphone
gain control. For soft-spoken individuals,
the audio can be increased to permit high­
erpeak deviations nearing 5 kHz . For us
folks who like to close -talk the mic and
have fairly strong voices, the control can
be backed off a tad .

Setting up a packet TNC and mating it
to a 2-meter rig can be a daunting and
frustrating challenge. For packet, it's best
to set the deviation control for a 5-kHz
maximum and then use the microphone
gain contro l (or the audio level pot in the

The MFJ-224 2-Meter FM SignalAnalyzer
lets you measure audio levels , FM deviation,
antenna gain , and signal strength--all for a
price that' s about 1120th of what you'd pay

for a commercial service monitor.

TNC) to set the deviation to between 3
and 3.5 kHz. Too much audio will drive
the tones to the limit set by the deviation
control, causing clipping. This results in
no connections, excessive retries , or poor
range. Ditto for too little audio . Too-low
audio may not be decoded by other TNCs,
or, at best, your signal-to-noise ratio will
be poor at distant nodes, yield ing poor
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"The front panel meter has a
discriminator position, allowing
you to precisely 'center-tune' to
a signal. The deviation position
allows monitoring of the
signal's deviation peaks up
to 7 kHz."

connections. The MFJ-224 is the tool you
need to properly set your TNC 's transmit
audio levels.

What Is an MFJ-224?
The MFJ-224 is a tunable, 2-meter FM

receiver covering from 143.5 to 148.5
MHz. It's a small, battery-powered hand­
held unit , easily transported to digipeater
sites or out to your mobile. The front
panel meter has a discriminator position,
allowing you to precise ly "center-tune"
to a signal. The deviation position allows
monitoring of the signa l 's deviation
peaks up to 7 kHz.

An earphone jack and scope monitor
jack are provided. Hooking up an oscil­
loscope provides a good visual presenta­
tion of what is happening as you adjust
the mic and deviation controls. Clipping
is easily seen, and the scope is a bit bet­
ter than the meter for catching deviation
peaks on voice. A little clipping is OK for
voice communications , too much is not.

There is no internal speaker , so you' ll
need the headphones to monitor your
audio. The MFJ-224 is not intended for
extended monitoring; the battery life is
limited, the receiver is not sensitive, it has
no squelch , and it tends to drift. But it is
good enough to monitor signa ls in the
your immediate neighborhood. I could
copy signals in the 2-!lV range. Accurate
deviation readings require signal levels
that are at least 20 u.V.

RSSI Signal Strength
Readings

Besides its value for touching up the
audio in your 2-meter voice or packet sta­
tion , the meter also sports a signal­
strength scale. This is taken from the

Receiver Signal Strength Indicator
(RSSI) output of the Motorola MC13 135
receiver K' . The MFJ meter is calibrated
in dBm from -40 dBm to -100 dBm in 1­
dBm steps, for a total range of 60 dB. I
tested both MFJ-224s on my Wavetek
3000-200 precision, lab-grade generator s
and was pleasantly surprised at the accu­
racy ofthe dBm readings! The worst error
across the full 60-dB range was within
plus/minus 2 dB! This occurred at 'the
extreme limits of the meter range ;
between -50 to -90 dBm, both MFJ ana­
lyzers corresponded exactly to the .
Wavetek output meter.

Your Personal Antenna
~est Range

Ever wonder if a particular 2-meter
beam or mobile antenna outperforms
another? Perhaps you're interested in
building small quads or beams. How can
you tune the antenna for best gain or for
best front -to-back ratio? Which design
works the best?

While it' s difficult to produce the same
accuracies afforded by professional

The 50-231 uses a micro processor controlled pi or L
, network to match virtually any load to your transceiver;

with the SWR always I:1.5 or better. Tun ing solutions are
stored in a non-volatile memory for fast ( IOms) automatic
recall! Operates with any HF or VHF transceiver , 3 to 100
warts, and requires only 12VDC and RF connections.

The 50-231 - designed for any radio application - a smart
addition to SO C' s Smartun er series , and a smart choic e
for your next antenna coupler. Call SOC or your radio
dealer to order yours!

HF-V'H F
5 MA RT U N E RTM

1.0-60MHz· 100 WATTS
SG-231 HF-VHF Smartuner»

A smar t, slim version of our intelligent Smartuner antenna coupler

• Complete frequency agility with no
operator intervention

• Continuous coverage of 1-60 MHz with
almost any antenna

• Compact design, fits the most
restrictive installations

• Weatherproof case allows mountin g at
antenna feed point for highest efficiency

"No Compromise Communications"

SGC Inc., SGC Building,13737 S.E. 26th St. Bellevue, WA 98005 USA
P.O.Box 3526, 98009 Fax: 425-746-6384 or 746-7 173 Tel : 425- 746-6310 or

1-800-259-7331 E-mail: SGCMKTG@aol.com
World Wide Web : http://www.sgcworld.com

SEE THE SPACE SHU~::~VIDEO
AND GET THE ATV BUG ~
Many ATV repeaters and individuals are retransmitting Space
Shuttle Video & Audio from theirTVRO's tuned to GE-2 (85W) Tsp
9 vert ical or weather radar during significant storms, as well as
home camcorder video from other hams. If it's being done in your
area on 420 - check page 577 in the 97·98 ARRL Repeater
Directory or call us, ATV repeaters are springing up all over - all
you need is one of the TVC-4G ATV 420-450 MHz downconveters,
add any TV set to ch 2, 3 or 4 and a 70 CM antenna (you can use
your 435 Oscar antenna). You dont need compu ters or other
radios, it's that easy. We also have ATV downconverters , anten­
nas , transmitters and amplif iers for the 400, 900 and 1200 MHz
bands. In fact we are your one stop for all your ATV needs and info.
We ship most items within 24 hours after you call.

Hams, call for our complete 10 page ATV catalogue.
(626) 447-4565 M-Th8am-5:30pm Visa, MC, UPS COD

RC. ELECTRONICS Email: tomsl11b@aol.com
2522 Paxson Ln, Arcadia CA 91007 24,Hr. FAX (626) 447-0489
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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

it ries around the world.

U'smore than just a magazine.
tU's an institution.

fi

CQcalso sponsors these fourteen world­
famous award programs and contests:
The CQ World-Wide OX Phone
and CWContests, the CQWi\1: Award,the
CQ World-Wide WPX Phone and
CW"Contests,theCQ World-Wide VHF
~ontest, the CQ USA-CA Award, the CQ
WPXt Award, the CQ World-Wide160

· i\1eteri Phone and CW Contests,the CQ
\forld~Wide RUV Contest, the CQ5 Band
WAZ Award, the .CQ OX Award, and the

ih ighly acclaimed CQ OX Hall ofFame.

Also availablejn the Spanish language
f)dition. Writf) for rates and details.

Foreign
USA VE/XE Air Post

1 Year 27.95 40.95 52.95
2 Years 49.95 75.95 99.95
3 Years 71.95 110.95 146.95

Please allow 6·8 weeks for deliveryof first issue

CQ Magazine
76 N. Broadway,

Hicksville, NY 11801
Phone 516-681-2922

FAX 516-681-2926"
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antenna range test sites, you can still use
the MFJ-224 to make some valid com­
parisons for front-to-back ratios of beams
or for relative forward gain readings. A
large suburban parking lot (on a quiet
day) provides acres of clear open space
for making these readings. The "trick" is
to take many readings at varying dis­
tances. This will help average out in con­
sistencies caused by reflections.

Making Antenna Gain
Measurements

The Fall 1997 issue of Communi­
cations Quarterly shows how to build a
simple "reference" 2-meter dipole anten­
na**. A reference dipole will allow you
calculate the gain of your homemade
Yagi or quad against a known standard.
This will show your antenna's gain over
a dipole 's perform ance (dBd) and its
front-to -back rejection in dBd.

Remember that these readings are
influenced by many factors; the reference
and test antenna height , surrounding
objects, and ground reflections can make
your readings look better or worse than
they really are. Another useful applica­
tion of the signal strength reading s is to
aim linked Yagis at digipeater sites.

Device Limitations
The MFJ-224 is a highly useful device,

but it' s not a lab- or commercial-quality
unit. The tuning tends to drift for the first
few minutes of use, so the unit should be
allowed to "warm up" for a few minutes
before you try taking measurements.
Even after warmup, you 'll have to be
quick when taking readings ; you need to
frequently check the discriminator read­
ing and retune every so often. Since 5
MHz of spectrum is covered by four turns
of a vernier tuning drive, the tuning tends
to be a tad "jumpy." Precisely tuning a
signal to the desired "0" discriminator
reading requires a steady hand.

I' ve already mentioned the accuracy of
the RSSI scale readings. They were bet­
ter than I'd have imagined possible from
such a simple device. However, the devi­
ation accuracy leaves something to be
desired . Both MFJ-224 meters gave very
good and accurate readings at the 5- and

**Communications Quarterly, Fall, 1997
issue, Tech Note's: "A Reference Dipole for
2-Meters," by Rick Littlefield, K1EQT,
pp . 90-91.

4-kHz deviation calibration points , but at
3-kHz deviation, the meters tended to
start reading on the high side. Much
below 3 kHz, the meter scale becomes
very compressed and hard to read.

Also, the units ' meter scale doesn't
offer fine enough resolution for setting
CTCSS (PL) tones, which are normally
set at 600-Hz deviat ion. I did find that
using the scope output on my Tektronix
465 provided readings that seemed to be
more linear , and it offered a better feel for
setting tone levels (the scope is better for
seeing peak deviation and audio clip­
ping).The accuracy was entirely adequate
for setting voice or packet deviation.

Alignment
The manual covers several alignment

points. The RSSI range and calibration
may be touched up in the field. The dial
frequency calibration is set by the VFO
coil, and the quad detector coil is also
adjustable and is easily set with a volt­
meter. "Zeroing" the discriminator meter
is also a trimpot adjustment. There is no
calibration correc tion provided for the
deviation readings, which are set by
fixed-value resistors. Besides alignment,
the manual has several pages devoted to
operating the unit.

The Bottom Line
I found the MFJ-224 to be a useful

adjunct to my test equipment arsenal. It
does have some limitations, but it also
does the job for which it was designed.
The RSSI signal strength feature is an
added bonus , and ardent antenna experi­
menters will find it a very useful and
informative tool. I haven 't gone on a 2­
meter foxhun t in a while, but I suspect
that the MFJ-224 and small quad would
be a dynamite combo for closing in on
and capturing that elusive fox! •

Resources

To order the MFJ-224, or for more
information, contact your favorite MFJ
dealer or MFJ Enterprises, Inc. , Box
494, Mississippi State, MS 39762 ;
Phone: (800) 647-1800 or (601) 323­
5869; Fax: (601) 323-6551; e-ma il:
<mfj@mfjenterpris es .com>; Web:
<http://www.mfjenterprises.com>
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What You've Told Us...

-

Ham Ra(Jio
Above 60~~ftz""NU......-........--

Reader Survey-March, 1998
We'd like to know more about you ...about who you are and where you live, about

the kinds(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 questions, and ask you to indicate your answers by
circling certain numbers on the Reader Service Card and returning it to us (we've
already paid the postage).

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

For the next f ew months, we'r e going to repeat our questions fr om a year ago, to
learn whether, and in what ways , the makeup of our readership has changed.

Thank you fo r your responses. We' ll have more questions f or you next month.

The responses to our December sur­
vey on your ham radio shopping plans
and preferencess hould have our ad­
vertisers smiling: it looks like an over­
whelming majority of you are in a buy­
ing mood...and you' re looking for
big-ticket items.

A whopping 84% of you said you' d
made at least one amateur radio pur­
chase in the past 12 month s, and an
even bigger 89% of you plan to do so
in the next 12 months ! And you' re not
in the market for beginner' s hand­
helds. The biggest single group ofyou
(19%) either has bought or is planning
to buy a VHFIUHF multimode rig;fol­
lowed by dual/multiband FM hand ­
heIds (17%); dual/multi-band FM
mobiles (16%); a tie betweenHFNHF
mobile/base rigs and single-band FM
handhelds (15% each); followed by
single-b and FM mobiles (10%) and
HF-onl y rigs (9%).

What' s most important to you in
buying a new rig? Features come first
(35%), followed by price (26%), man­
ufacturer 's reputation (14%), model' s
reputation (13%), personal service
(6%), dealer reputation (3%), and ease
of purchasing , such as an 800-number
(2%). Curiously, even though dealer­
related choices ranked at the bottom
on the previous questi on, 47% said
they prefer to buy from a dealer at a
store, 43% from a dealer via mail ­
order, only 8% directly from the man­
ufacturer. and a minuscule 2% prefer
to buy via the Internet.

This month ' s winner of a free one­
year CQ VHF subscription is Phil ip
Koban of Greeley, Colorado. As
alway s, thanks for sharing your views
with us.
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. 28
29
30

Circle Reader Serv ice #
1
2
3
4

A. Tell us about yourself:
1. If you are...

Male
Female
Single
Marr ied

2. If your age is...
Under 18
18-24
25-34
35-44
45-54
55-64
65-74
75 or over

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

Less than a year
1-2 years
3-5 years
6-10 years
11-25 years
over 25 years

2. What class of license do you hold? If...
Novice
Technician
Technician-Plus
General
Advanced
Extra
Not curren tly licensed

3. Please indicate all bands on which you are active ...
50-54 MHz (6 meters)
144-148 MHz (2 meters)
222-22 5 MHz (1.25 meters)
420-450 MHz (70 centimeters)
902 MHz and above (microwaves)
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6"Meter Beacons on the Air in
S. Africa and Namibia

Power
Antenna (Watts)

6"Met er FM Down Under

The fo llowing information was posted
on the Internet 6-meter reflector
(50mhz@qth.net) by VK2KFJ and fo r­
warded to us by Robert Homuth,
KB7AQD. Tnx to both.

beacon had a severed coax cable and that
a radial on the antenna had broken off.
All has now been replaced and should
once again put out a good signal like that
we had grown accustomed to in the past.

The ZS2SIX beacon is located on the
University of the Eastern Cape buildings
and they had to work very quickly to get
all the work done before the university
closed down for the Summer break .
Fortunately, they met the deadlin e with
only hoursto spare!

Current Beacon List
Last, but not least, I am including the

updated list of beaco ns active in Southern
Africa. (Cre dit and thanks to Paul ,
ZS6PJS and Mike, ZS2FM) •

Tuning Tips
Once I was told that I was hearing

"ghosts " on the band and got the nick­
name "5/9." I have found that many sta­
tions in the past used to complain that they
were unable to hear anything while sig­
nals at my QTH were 5/9 (HI HI). I then
realized that they were attempting to
receive signa ls directly on the publ ished
frequenc ies. This does not work. Because
most beacons here use either FSK or CW,
the "home" or "rest" frequency is direct­
lyon, say, 50 .050 MHz. These are eithe r
keyed on/off for a CW beacon, or, shift­
ed down in frequency by 800 Hz in the
case of the FSK types .

So all I do is keep the rig in USB mode
and then simply tune 800 Hz lower on the
dial. Then you cannot miss either type of
keyer. Once you hear a beaco n, you can
switch to CW mode and jot down the
actual dial frequency on which y ou hear
it best, for future reference. On VHF rigs,
not all CW modes are created equ al,
hence the above method. (ZS6T WB/b is
a CW beacon while V5 1VHF and
ZS2SIX are FSK beacons.)City

Port Elizabeth
Windhoek
Pietersburg
Pretoria

Locator
(Grid)

KF25
JG87
KG46rd
KG44

25
60
30
100

The fo llowing update on VHF bea­
cons in South Africa (ZS) was written
by Shawn Baris, ZRl EV, and original­
ly posted on the SIX@ZAF packet
group. It wasforwarded to us by Johan
Ie Raux, ZR1AEZ. Tnx to both.

Steve, VK2KFJ

Packet:
• 53.100 MHz-a couple of packet

repeaters & BBSs in different areas , \
such as VK2 and VK3.

Regards,

(Editor' sNote:Don' t be too sure about not
being able to work Australia fr om the U.S.­
there have already been at least two F2 open­
ings reported between the U.S. and New
Zealand,and , while FM contacts are less like­
ly , they're not impossible.)

South Af rican
Beacon News

I am pleased to report that both the
ZS6DN beacon' on 50 .050 and the
ZS2SIX beacon on 50.005 are once again
fully operational.

According to Paul, ZS6PJS, the
ZS6DN beacon now has a keyer. Mike,
ZS2FM, informed me that the ZS2SIX

Dipole
Vertica l
6ele
5ele

ZS2S IX
V51VHF
ZS6TWB/B
ZS6DN/B

Frequency
(MHz) Call

50 .005
50 .0185
50.044
50.050

FM Simplex:
• 52.525 MHz- DX calling frequency,

majo rity of simplex activity .
• Alternate 53.500 MHz-VK calling

freq . (never seems to be used)

Here are some detail s about 6-meter
FM in Australia (VK), not that you would
be likely to work VK from USA, but
worth knowi ng if you should visit
Australia or elsew here in the S.W .
Pacific, e.g., on DXpediti ons.

Repeaters:
I think there are approximately 20 6­

meter FM repeaters in VK, spread across
the continent; some are linked to other
bands e.g., 2 meters or 70 centimeters .

• 1 MHz offse ts.
• Outputs: 25 kHz channels, between

53.550 and 53.975 MHz
• Inputs: 25 kHz channels, betwe en

52 .550 and 52.975 MHz
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VHF/UHF Articles in the New
Communications Quarterly

The Winter, 1998, issue of our sister magazine , Communications Quarterly,
includes several articles of interest to VHF/UHF operators, including:

• "A Single Con version FM Receiver"-Wireless data communica­
tion on the 902- to 928-MHz ISM band, by Harry Swanson;

• "Radio Communication Via the Moon"-The early days of EME,
by John Evans, N3HB X, and

• "Tech Notes"-Build the Nor'easter 6-meter AM transceiver, by
. Rick Littlefield, KIBQT.

Communications Quarterly-The Journal of Communications Technology
is the "spiritual successor" to Ham Radio magazine and is one of the few
totally technical magazines in amateur radio today. Single copies are $9.95.
Look for Communications Quarterly on your newsstand or contact
CQ Communications , Inc ., 76 N. Broadway, Hicksville, NY 11801; Phone:
(516) 681-2922; Fax: (516) 681-2926.

Ham Radio Above 50 MHz

• Special pricing on our 222 MHz and
903 MHz transverters. Transverter,
amplifier and antennna package deals.

• KB6KQ Loops - 6M thru 70cm

• Rover antennas - 6M thru 70cm

• New rugged 6M Yagis

• 5760 MHz transverter kits& assembled

• 3456 MHz transverter kits&assembled

• Super low noise PHEMT amplifiers tor
bands 903 MHz and up!

We can interface our
transverters with most radios

Please call, write or see
our webp age

www.downeastmicrowave.com
for Catalog, detailedProduct

descriptions and interfacing details.

CIRCLE67ON READER SERVICECARD

SSC is proud to announce PC HF Fax 8.0 for
Windows. Now you can receive weather Fax, FEC,
RTIY, 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

Software Systems Consulting

II~
615 S. EICamino Real

..,. ..,. San Clemente , CA 92672
Tel: 714/498-5784

Fax: 714/498-0568I I http://www.ssccorp.com

CIRCLE76 ONREADER SERVICECARD
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A Super-System Wish List
What's your vision of a "dream" repeater system'? WA61TF has some
ideas, some questions for you to answer...and a challenge to go out
and DO IT!

E
ver dream of picking up your HT,
punching a few keys, calling "CQ,"
and being answered by a station on

Saipan or Gibraltar? Or punching in the
numbers 3876 and signing into a "County
Hunters Net" a few states away? How
about punching a few more keys and find­
ing yourself on one of the OSCAR satel­
lites? Now think of doing all this while
lazing on an air-raft floating in your
swimming pool?

Being a swimmer and spending a lot of
my summer months poolside (note: our
summer in southern California starts in
early April and ends in late October), I've
often dreamed of doing all this. Alas, the
money has never been there. Nor the time,
even ifIhad the money. But nothing stops
people from dreaming, and I'm not the
onlyone.

James Dean, N0JSR, is the trustee of
the Connecticut Valley FM Association.
His group already operates the 146.76­
MHz machine on Mt. Ascutney,
Vermont, and the 147.24 repeater on
Moose Mountain, New Hampshire. As
this is written, the CVFMA folks are at
work design ing a new system to operate
on 147.18 from Mt. Sunapee, New
Hampshire. Obviously , these people know
repeaters and how to make them survive
the rigors of a New England winter.

Recently, James posted a scenario to
the Repeater Owners Reflector on the
Internet. In it, James outlined the plans

*Bm Pasternak, WA6ITF, is Executive
Producer of "Newsline," a weekly ham
radio news show carried over repeaters
across the country, and a regular con­
tributor to CQ VHE
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By Bill Pasternak, WA6ITF*
wa6tif@juno.com

for the new system. Along with it, James
included a hypothetical wish list for a pro­
posed new repeater with every "bell and
whistle" that his group could imagine. He
then challenged others on the list to
design a super-system around his post.
Even though he left out some of the more
exotic things like an all-mode HF remote­
base and a satellite gateway, I found it
interesting in that it makes a person think
very seriously about the survivability of
any repeater which must face the chal­
lenge of "Mother Nature," year in and
year out...and this while continuing to
perform flawlessly. .

I figured that many of you might be
interested in the system design challenge
that James presented, but I had to make a
few changes to deal with one small prob­
lem. His outline was region-specific to
New England, so it takes into account

snow and ice, but not desert heat. As this
is a national/international magazine, I
decided to use James' concept as a begin­
ning and re-write it for a broader audience.

I think I now have a scenario that fits
almost every locality from the flat-lands
of the midwestern U.S. to the hills of New
England and the mountains of the west.
Depending on the Amateur Service reg-

"[In his Internet posting]
James included a hypothetical
wish list for a proposed new
repeater with every 'bell and
whistle' that his group could
imagine. He then challenged
others on the list to design a
super-system around his post."
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"Keeping in mind that you (and your users) will be legally required
to operate such a system within the Part 97 Amateur Service rules,
put on your rose-colored glasses [and], open your mind to the
impossible...."

ulations of other nations, it might be
applicable in some other nations as well.
It also adds in some very esoteric stuff
that is rare to find right now, but which
may be commonplace in a few short
years. Keeping in mind that you (and your
users) will be legally required to operate
such a system within the Part 97 Amateur
Service rules, put on your rose-colored
glasses, open your mind to the impossi­
ble, and here we go!

The Plan
Your objective (along with your sup­

port group) is to design, build , and install
a new, state-of-the-art, "do-everything"
repeater/remote base at a fairly isolated
site. To get everyone started on an equal
footing , you each have the following to
make your dream come true:

1) Coordinated frequency pairs that
have no interference for at least a 75-mile
radius on each of the following VHF/
UHF bands : 6 meters, 2 meters, 1.25
meters, and 70 centimeters.

2) An all-mode/all-band HF remote
base from your 1.25-meter and 70-cen­
timeter systems.

3) A remote base that uses remotely
rotatable antennas on the upper HF bands
(30-20-15-10 meters); dipoles on the
lower HF bands (160-75/80--40 meters).

4) The ability to tie the system to a
remotely-controlled satellite gateway to
permit users to make OSCAR contacts.

5) A site that is located above all sur­
rounding terrain.

6) A 500-foot tower at the site. (This is
strictly a number I pulled out of thin air,
but a lot of broadcast towers in the U.S.
exceed that height. I've been on top of a
number of them.)

7) Permission to install your equipment
in a secure equipment vault at the base of
the tower. There is floor space for racks,
duplexers, etc.

8) Permission to install one antenna for
each band on the tower. This includes the
rotatable beams for the upper HF bands
and satellite gateway.

9) Weather conditions that range from
severe ice and snow in winter to high
heat, severe humidity, and lots of foliage
in the summer.

10) Separately fused AC power mains
(but you would like a UPS, or uninter­
ruptible power supply , switched backup
with 24-hour capability.

11) A desire for CTCSS access, link
capability, CWID,voice ID,digital voice
recording announce; voice-mail messag-
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ing; voice signal strength report, voice
weather conditions, etc.

12) Infrequent access to the site and
almost no access in winter unless you
charter a helicopter.

13) A restriction on the type of feed­
line you may use (no cheapo junk).

14) Telephone-line access.
15) No telephone line access (just to

make sure that we consider this option for
truly isolated sites).

16) A lot of local volunteer talent in
your group for converting and retrofitting
equipment, installing the repeater, and
its antennas.

17) An unlimited budget (but you want
to spend as little as possible).

Questions to Consider
Now, here are some questions for you

to address. These are real-life questions
that anyone deciding exactly what should
go into a repeater system has to answer:

1) What would you buy, make, retro­
fit, etc. for such an installation?

2) What brand of repeater would you
buy/build for each band and why?

3)What brand/model ofHFradio would
you buy for your HF remote and why?

4) What brand/model of VHF/UHF
SSB/CW transceiver would you buy for
your satellite gateway?

5) What brand/model of antenna would
you use for each band?

6) What type/brand of feedline would
you use for each band?

7) What brand/model of rotors would
you buy for the HF remote and satellite
gateway antennas?

8) What brand/model of repeater con­
trollers would you buy and why?

9) If mobile radios are to be converted
to repeaters , where would you go for
modification instructions?

10) Would you have a club member
convert them or pay a two-way service
shop to do it?

11) Being that your uppermost anten­
na would be 500 feet above average ter­
rain, would you perform your own anten­
na installation on the tower or hire a
professional installer?

12) As the site is isolated and hard to

reach in winter months, would you con­
sider a solar generator as a back-up
power source?

13) Would you run each system as an
independent repeater or would you tie
them all together to function as a single
super-repeater?

14) On what bands, if any, would you
provide open autopatch?

15) On what bands would you provide
closed autopatch to club members only?

16) What level of overall system con­
trol would you give your users?

17) Even if site rental were free, now
would you raise the additional funds to
pay ongoing monthly expenses?

The Challenge
At this point you may be saying that a

system such as this can never be realized.
"It's nothing more than a pipe dream,"
you say. "Why am I wasting my time on
this?" Surprise . I know of at least a half
dozen repeater systems that in one way
or another closely resemble the forego ­
ing. Most ofthem are super-private, with
owners who deny their very existence.

One system that is public is the
"WA6TWF Super System." This is a
"closed" category repeater/remote base
(meaning that you have to be a member
to use the system) in Orange County
California, with hundreds of member­
users and remote links as far away as
Hawaii! Also, prior to his relocation to
the St. Louis area, VHF pioneer Bob Heil,
K9EID , had a linked system with many
of these features operational from south­
eastern Illinois. And,back in the late '60s,
a broadcast engineer at one of the net­
works had his own HF remote atop Mt.
Wilson-5,000 feet above Los Angeles.
I'm told that he operated mainly CW with
it, using a remotely rotatable tri-band
beam and a full kW, controlled and keyed
on a 70-centimeter link.

So the real challenge isn't whether it's
possible to build such a system, only who
will be next to do it! If it's you, please
consider good coverage of Santa Clarita,
California, and give me a call when you
get it on the air. You will find me pool­
side, with my HT! •
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55B and CW on VHF, UHF, and Above

A Call to Arms
It's time to take a stand, says K7XC, to protect weak-signal
frequencies...but it'll take more than shouting . Educating our
fellow hams is the key, along with changing FCC rules to provide
rea l protection .

The time has come for the "weak­
signal" community to take a stand
and fight for what is ours: the "right"

to "o ur" part of the spectrum, however
small it might be. Pressure from explo­
sive growth has plenty of the FM folks
looking for a quiet part of the band to call
home, and many unknowingly end up in
the midd le of the "weak-signal" band seg­
ments. Only after being told of their mis­
take is when most learn for the first time
that there is more to VHF than FM.
Education, along with a rewrite of Part
97, is key to protec ting the "weak-signa l"
band segments from bein g overrun by the
HT-toting masses .

Spread the Word
Where to start? Even if you don ' t use

its repeater, join the local VHF club and
spread the word about "weak-signal"
wor k. Set up demonstrations of the vari­
ous propagation modes and how they 're
used to make fabulous contacts most
hams would think improbable.

By attending only three meet ings of the
University 'of Nev ada , Reno "Radio
Pack," presenting a slide show on VHF
mountaintop contesting and sharing my
experiences of MS (meteor scatter) and
EME (Earth-Moon-Earth) propagation,
four folks have come forward wanting to
know more. I might even have enough
interest to mount a large scale multi -op
for the June contest this year. Granted,
we ' ll be in training mode, but we all have
to start somewhere.

At one meeting, I brou ght a laser point­
er I'm con verting for use on CW,
explained how simple it is to modul ate
and decode the beam, and demonstrated

More photos f rom the 1997 Western States
Weak Signal Society Conference (which
arrived too latef or lastmonth's issue).Things
got started before the conference with a tour
of M2 Antennas in Fresno, California, by
owner Mike Staal, K6MYC (at lef t in photo) .
A lot of time was spent on the roof, where Mike
led an impromptu seminar on VHF antenna

design. (K7XC photos)

its range in the university parking lot.
Three of the guys got so excited, they each
stopped at Costco on the way home to pur­
chase one of their own.

Jim Moss , N9JIM, of the San Francisco
Bay Area, has a wonderful Web page full

of laser resources, including his "Cheapo
Laser System ," of whic h our group is
planning to build many. With any luck
and plenty of persistence, we might have
a few laser VUCCs by the end of sum­
mer. All this becau se I started attend ing
the local club meetings and began pass­
ing on what I' ve learned. Enthusiasm is
infectiousand can spread like wildfire!
You can do ii , too !

Taking It to Washington
Another avenue to pursue is amending

FCC Part 97 regulations to proh ibit "non
weak-signal modes" from access to the
spectrum we currently occupy under the
national ARRL bandplans. VHF has been
treated as a local issue for the most part,
a holdover from the FM mentality. In
real ity, VHF has regio nal, national, and '
even internationa l issues that need to be
addressed if we are to continue with our
exploratio n of what's possible using
advanced weak signal techniques .

From Northern Nevada on 144 MHz, I
have worked Arkansas on meteor scatter,
Hawaii on tropo, Mexico on tropo scat­
ter, New Mex ico on FAI (Fie ld Aligned
Irregulariti es), British Columbia on
Aurora , and Europe, Asia , and North
America on EME. Several times during
my "weak-signal" career, I' ve almost
been denied contacts due to people on FM
keying up on top of me thin king my
CW was just some guy fooling around.
Only after inform ing them of what I was
doing , and asking them to take their FM
activity above 144.300 , did the interfer­
ence subside.

"Weak-signal" aware ness is not taught
in order to gain access to the VHF and

By Tim Marek, K7XC (K7XC@vhf.reno.nv.us)
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Into the forest primeval...really. K7XC heads into the ancient redwoodforest en route to the
conference at Montecito Sequoia Lodge.

above bands, but we, the "weak-signal"
community, have to deal those who end
up here through ignorance or, worse,
arrogance. If it became a violation of Part
97 regulations to opera te FM or unat­
tended/automatic transmissions in a
"we ak signal" subband, we 'd have the
weight of law on our side when it came
to dealing with these incursions. FM and
SSB can't occupy the same spectrum­
it just doesn 't work. The SSB segments
are so small that making them exclusive
"weak-signal" subba nds should not
threaten anyone. Quite the opposite, it
would encourage growth and activ ity ,
something we all want.

The Spread Spectrum
Debate

Many here in the west are up in arms
over spread spectrum (S/S) and the way
the whole affair of temporary operating
and testing has been handled. The S IS
operators test in secret, claiming rising
noise floor won 't effect anyone. And if it
does interfere with existing users, there 's
no way to let the offending SIS station
know on the air because the two modes
are incomp atible.

Don't get me wrong, I' m all for devel­
oping new and advanced communication
techniques, but not at the expense of
existing users of the medium. The testing
should be made public and limited to a
group of frequencies outside of the cur­
rent "weak-signal" band segments. The
micro wave bands have hundreds and
hundreds of megahertz of room in which
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to roam. It only makes sense to allocate
part of that spectrum for testing new tech­
nologies ...without the current users hav­
ing to pay the price.

What can we do as a group of interest­
ed "weak-signal" operators, experi­
menters , contesters, and enthusiasts?
Make our views known to the FCC and
the ARRL. Each can go a long way to
helping resolve the problem. The longer
we wait, the worse it will get and the hard­
er to deal with it will become.

(Edi tor ' s No te: The opinions ex­
pressed above do not nec essarily reflec t
those of CQ VHF or its publisher, CQ
Communications, Inc. For other view­
points on this topic, see this month' s
"Letters" co lumn an d WB6NOA 's
"Line ofSight" editorial in our Ja nuary ,
1998 , issu e.)

Activity Reports

Geminids Meteor Shower
From Andy, K0SM EN 10:
I heard plenty of pings on 144.200 but that

was what they were-pings. I completed two
HSMS [high-speed meteor scatter] skeds:
K0GU, DN70 : Since we were around 450 mi.
apar t, we both pointed toward DN92 and
worked on the "bounce path." It worked great.
I heard him in the first minute, he heard me in
the second....we completed in 8 min at 4:38 Z.
VE5UF/D0 61:For this one,Doug and I want­
ed a challenge...amps off! I was running 5 W
and Doug was running 7 W. We completed in
about 15 min.!!! Sending speed on both skeds
was 4000 LPM (800 wpm).

I monitored a sked last night between
KD5BUR/EM23 and VE5UF/D061. I found

that listening for the HSMS burst makes a
great beacon . I pointed at EM23 and waited
for a bum. The second I heard one I jumped
to .200 and made a call. I got someone to come
back, but the burns were just too short.
Anyway, if I can find a way to hook my mic
and my HSMS audio up simultaneously, it
may be possible to get a second of data from
your sked partner on HSMS, and then jump to
.200 to try to make a quick random. This
shouldn 't upset the HSMS sked since the
sequenc es are 1 minute long.

From Ed, KI7WB CN94:
I completed 7 contacts for 13 attempts. The

best times seemed to be 0500-0700 Z each
evening. A lot of 2-second burns were heard,
and a few in the 15-second range . I made no
random contacts. I liked the Leonids a whole
lot more!

From K6ZX CN82gm:
0507 Z-Good one with KG6EG. Took 7

minutes. 0500 Z appears to be the peak. By
0530 Z things were much quieter. Also heard
K7JA twice in the 0430-0530 Z period . One
Q [QSO] makes the day.

From Jerry, K0CQ:
Did anyone notice a blue zinger path about

0205 Z Saturday (GMT) Friday night U.S.
time? It was white when I saw its light on the
window casing, though some report seeing it
being blue or green. It was visible over Iowa,
Missouri, and southern Minnesota.

Sporadic -E (Es) and F2
The sunspots are returning! A short­

but-intense winter Es season was capped
off with the first 6-meter F2 contacts of
Cycle 23 between New Zealand (ZL) and
the U.S.! Read on...

From WP40 FK68:
12/18/97-12/19/97- 1 worked the follow­

ing stations on 50.110 or 50. 125 from 2333 Z
to 0020 Z: WB40QX, PY5CC GG54, KJ4E
EL9 8, KD4LCO EM90 , N4RFN TAMPA
FLA , AJ4Y EL97, K4GTU FL, K04JJ ,
KD4RDW, KF4KSN, W3BT X EL98,
KF4TYB EL98, W4CHA EL88 (tried 2 m
w/him but no luck) KB3NR EL89, K4FCW
EL89 . Signals where usually 56-59 and rapid
QSB [fading ]; after 0020 Z signals dropped
very quickly so I shut down.

From Kevin Bishop, N8ZJN EM79xk:
12/1O/97-12/17/97- Well , after a few

days of rest, we had a great time in the
Bahamas. 2 m was very poor , only had 3 com­
pleted skeds W ILP, W3ZZ, and K8TQK and
10 Qs in all. On the other hand, 6 m was very
good. We had propagation somewhere almost
every day. There were about 400 QSOs in all
on 6 m, all back into the States, except one
with V31FD in Belize. Total Qs for the trip
was about 8000 on 160-2 m. All QSLs via
SASE to John Walker WZ8D. Others on the
trip were Byron, WA8NJR; Joe, WA8GEX;
and Jerry, WA8R . More info is available on
my Web page .
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Showing the flag . Arriving WSWSS members unf url the Western States Weak-Signal Society
banner outside the conference hotel.

From Mark, N7EIJ CN85:
12/25/97-From 0100 Z to 0236 Z on 50

MHz, I worked EM13, 22, 30, 40, 50, and
52. DM56, 59, 68, 95, and DN40. A Great
winter openin g!

From Don, N6KBX CM98jq:
12/25/97-Santa delivered big time on 6

meters! The band opened at 1630 Z to AZ &
NM including DM34, DM65, DM56, &
DM41, lasting until 1800 Z. Except for a brief
opening to DN27 at 2000 Z, the band was quiet
until 0200 Z (12/26) . The evening opening
was much stronger than the earlier one. Most
signals in the morning were 53-57, while
every signal in evening was 59+. 1 turned off
the 400-W brick [amplifier] in the evening &
it seemed to make little difference. 1did have
a brief double-hop opening to EL49 & EL59
but all other contacts were single-hop. Grids
worked includ ed DM48 , DM68, DM79,
EM25, EM21, EM09, DM78, DM67, DM65
& DN71. I called it quits at 0319 Z but the
band was still going strong.

From Jordan, WB2QLP EL96:
12/26/97-Well , another present from

Santa tonight. Six meters was open for a few
hours.List of stations worked on SSB include:
WP40 FK68, WA5UUD EL49, W4UDH
EM51, KP3AA FK68, KD4JQW EM2 1,
KC5IHX EM33, WB4IUY FM05, WA4PTZ
EM66, KE40QJ FM07, KF4KEF EM77,
KE4LGL EM77, KE4UOD FM07, &
KE4DQX FM I6 . I Heard PY5CC, TI5KD,
WT7D/5 & W50ZI/B. Almost every
Christmas +/- one day, 6 meters opens to
somewhere; same for New Year 's Day.

From Oscar, C020J EL83:
12/27/97- Saturday at 1735 Z, I worked

TI5KD EJ79 on 50.1 10 MHz. A little later,

TI5GAX EK70 on 50.105 MHz. At 2045 Z,
6 m came alive to the north. In less than 2
hours, I worked 70 stations in 28 Grids. (EL,
EM, FM & FN) Almost all signals were
59+++. Good Saturday afternoon!!!Who says
that 6 m is not the Magic Band? From 2300 Z
to 0130 Z (12/28) I worked 28 stations run­
ning only 100 milliwatts (!!) into a 4-element
Yagi. BestDX: N8QNR/QRP (4 watts) EN91
1,246 miles; best distances: W2DRZ FN02
1,329 miles ; WVIR EN82 1,309 miles;
KU8Y EN61 1,262 miles; W8ZH & WA8TLJ
in EN9 1 1,246 miles; N2UAH FN20 1261
miles; KE5CM EM25 1096 miles. I don 't
know if there is some record, but 1really had
a lot of FUN!

From Bruce, K2RTH EL95:
12/27/97-Six was open all evening, one

of the most intense short-skip openings of the
year. I thought 144 should have been open for
hours, but I heard only one short 2-minute
opening to the NW from Miami when I
worked W4UDH (running only 10 watts!) in
EM52 at 0047 Z. Fairly short for 144 MHz.
Heard some other stations, a 3?, a lot of QRM,
and then the band closed. W4WHN heard an
EM27 station. I did a lot of calling with auto­
matic keyer on CW & SSB all evening on
144.200 and Iputo ut areporton the OH2BUA
Webcluster within 5 minutes.

From Cap, W6CAP DM14:
12/28/97-Wehad pretty goodEs this a.m.

on half a dozen meters into Florida and Texas,
starting at 1800 Z, or sooner , until 1840 Z.
Most signals were strong and steady 59+.
They were still going on sporadically at 1950
Z. Some of the stations worked were:
WA2LXG EL89, KA4PGW EL98, N5VGS
EM22, AF4GK EL98 & W4UE EM90 on

CWoStations were spread out on the band,
thereby not overloading 50.125. A good sign.

From John, W4UE EM90gc:
12/28/97-Had a short 2-meter E opening

this evening from 0155 Z to about 02 10 Z. I
had been hearin g 6 meters shorten up and
started calling on 2 meters. At 0155 Z, I
worked KB0YKI EM49, and then AB0AX
EM49 at 0156 Z. I moved off the calling fre­
quency & at 0158 Z worked K0KD EN31
S9+. Signals started fading about 0205 Z.
After that, it was impossible to hear anything
weak due to stations ragchewing on the call­
ing frequency. I could hear stations under
them, but just too much QRM from the rag­
chewers. Wonder how many good contacts
are missed because stations won't move off
the calling frequency? Oh well, I made 3 good
contacts anyway.

From Pat, WA5IYX EL09ql:
12/29/97-Due to the magnitude of the

Dec. 29-30 Es events, this will be a short-form
summary. 2210 Z first TV Es noted to SW,
along with XE2UZL 50-MHz beacon. 2250 Z
Es MUF on rapid rise thru Ch 4 TV. 2315 Z
Es hits FM band, then most every state in
Mexico along an arc from Puebla, across DF,
Morelos, Jalisco, Sonora, and the Bajas. The
MUF was up to 107.9 MHz a few times,
though checkson the Omnigatorfor VOR/ILS
signals didn' t find anything there. 0205 Z
finally some FM Es paths into San Diego­
Tijuana, but the bulk still remained below the
U.S. border. 0450 Z likely last ofFM Es into
Mexico; XE2UZL 6-m beacon still strong.
0540 Z probably the finale of Ch 2 and 3, still
into northern Mexico.

During this event, our local Ch 4 & 5 sig­
nals (@ 25-mi SE) were all but obliterated for
a few hours, with all sorts of the Azteca Net
"ID's" visible in their VBls as they drifted (or
sometimes locked !) across the screen. Some
ofthe FM channels were 2 or even 3 deep with
various Mexican stations. (Most of the Sand
SW distances for these are at around 600-800
miles so high MUFs are implied .)

In nearly 40 years at the TV (and 25+ at the
FM) this had to rank as perhap s the most
intense and protracted Es event noted from
here into Mexico-and this was a winter-sea­
son creation. As suspected, this Dec. was a
record here for me in the amount of time for
FM Es, besting 1987' s by some 30% (that year
itself was my best, not a poor one like 1997
had been).

From Dave, N7DB CN85:
12/30/97-lnteresting 6-m openin g last

night. The first tip-off was the geomagnetic
activity Monday night. I really was expecting
more of a N-S type opening. First word came
from K7RWT saying 10 m was alive with Es.
On six, I heard N0LLlB weakly at 0224 Z.
Then the double hop appeared from the NE.
KN4SM & K4WYS FM I6 0235 Z. Partial
with N20 DU FN02 0245Z, K8TQK &
KE8FD EM89 0254 Z.

Although I have heard double-hop Es in the
winter, it has been a long time since I have
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A peaceful transfer ofpower...incoming WSWSS President Larry Ho gue, W60MF, enjoy s a
chat with his predecessor, Pat Coker, N6RMJ.

.0,....

One of the two swapmeets held as part of the WSWSS conference. The way we f igure it, the
Sunday session gave folks the chance to unload what they 'd bou ght on Saturday ...or to

pick up "accessories"!

From Rick, K6SIX:
12/31/97-1 thought it was pretty amazing

to be working ZFIDC in EK99 , but that was
nothing. 1 worked ZL3NW in RE66-New
Zealand-on 50.125 at 00:33 Z. Amazing!
Happy New Year!

From Wes, N7WS DM42jh :
1/2/98-1 began checking 2 m at 0140 Z

after noting fairl y strong interference with
local channel 6TV. 1heard Ned,AA7ADM43
working many stations on 144.2, but 1 could
not hear anything from the other end. Beca~se
of the apparent ease with which Ned was
working, 1 assumed he was using Es. Also
heard Tommy, W7RV DM43, work many of
the same stations. At 0145 Z, 1tuned 144.205
and heard KK61T EMil calling CQ on 'cw
with typical FAI quality. 1 worked him and
returned to listening.

The Winter Es season, though short­
lived , sure proved lively! Keep all the
reports coming in. Without your input, I
could not do this column , Thanks! Tim
Marek, K7XC, 360 Prestige Ct., Reno
NV 89506; Phone: (702) 972-4722; Fax;
(702) 972-5011; e-mail: <K7XC@VHF.
RENO.NV.US>.

73 from DM09bp de Tim K7XCjR

Till Next Time

At 0152 Z, 1 worked K5YT EM22 on 2-m
CWoLater 1worked KD5B UR EM23 also on
2-m CWoOther stations were heard on 144.2
but not worked because of QRM and/or SSB
flutter. The amazing thing was that KK61T
was still heard calling CQ at 0230 Z on
144.205 with no takers. All stations were
worked with a beam heading offset from the
great circle path of about 25-30 degrees to
the north.

From Mike Foubister, ZL3TIC RE66:
01/01/98-Well it has happened, the first

ZL [New Zealand] to Stateside opening, 1
could not belie ve it!!!! 0010 Z 50.525
Amer ican Samoa 5/5; 0040 Z F0 5DR/B
50.0505/1; 0045 Z W5W UB 50.1063 5/5;
0047 Z W5IUA 50.10635/1; 0048 Z W5VY
50.1063 5/5; 0049 Z W7CI 50.10635/5; 0056
ZW5EU 50.1063517; 0057 Z W6KV 50.1063
5/5.1 heard lots of others , including a W2 and
a XE2 . This is a good New Year's present!!! !

"12/31/97-1 thought it was
pretty amazing to be working
ZF1DC in EK99, but that was
nothing. I ,worked ZL3NW in
RE66-New Zealand-on
50.125 at 00:33 Z Amazing!
Happy New Year!"-K6SIX

back scatter @ 0341 Z. The new one to look
fornow is VE7CUP .Rick moved up near New
Hazelton, BC, recently and caught his first
openin g last night. 1 worked him at 0512 Z.
Not quite sure of the GS (grid square), looks
like C065. With his '706 & dipole, the sig­
nals were great, 5/9 at times. Many were look­
ing for KUNO, but K7RWT called and got
his answering machine. Oh well, sure had a
strong first hop north .

heard one along the northern tier. Signals were
not that strong, rough copy on most. Seems
like 1was hearing the DX stations better than
they were hearing me and 1was running a kW
at the time. 1 worked W0SD EN13 0301 Z,
WA0TDK EN04 0310 Z & W00SP EN17
0348 Z. 1 heard W7GJ DN27 rathe r well @
0415 Z.

The only other beacon heard last night was
VE4VHF/B . Also heard N0XX CN84 on
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A March 5poradic-E Opening!
March is traditionally the worst month of the year for sporadic-E on
6 meters. But not always...

"There was not just one sporadic-Ecloud present but two!"

After being on 6 meters for more
than afew years, Inoticed that spo­
radic-E activity was always sparse

during the fall and spring equinoxes.
Once in a great while, I would catch a
brief opening in September, usually dur­
ing the ARRL VHF contest, but I never
saw an opening at any time during the
month of March.

I talked with veteran 6-meter operators
throughout the U.S. and in other parts of
the world, and I would always ask them
the same question: Had they ever experi­
enced a sporadic-E opening on 6 meters
in March? The answer always seemed to
be "no."

As a part of my research into how the
sporadic-E phenomenon behaves, I ex­
amined years' worth of hourly ionosonde
data that had been collected by stations
such as the NOAA facility in Boulder,
Colorado (for more on ionosonde
research, see my article, "Rockets Into the
Ionosphere," in the December, 1997,
issue of CQ VHF). The data showed the
same thing for March-virtually nothing,
except for a few MUF (Maximum Usable
Frequency) readings that may have
reached as high as 10 meters during the
time of the solar minimum. Could there
be a connection?

Bottoming Out
The year 1996 was about as low as you

could get in the sunspot cycle (the bottom
of Cycle 22), and I continued to monitor
the 6-meter band through the months of
February and March, even though I
believed that the chances of a sporadic-E
opening were practically nil. My standard
practice during the winter months was to
check 10 meters for any activity before
checking six (sporadic-E openings tend
to work their way up from lower fre­
quencies). On February 20, I remember
having an exceptionally bad day at work
and coming home and hearing a very high

Hey man, what
are you doing up
here this time of
year?

noise level on 10 and 6 meters at around
5:00 p.m. Then, six opened up for nearly
two hours and I worked stations in five
states-Minnesota, Michigan, Wisconsin,
Illinois, and Indiana-from my home in
New York. This was the latest winter spo­
radic-E opening I had ever heard during
my time on 6 meters!

Then I thought...could this be the year
that I would catch a 6-meter sporadic-E
opening in March? I monitored the bands
every day and heard a brief opening on 10
meters on March 9, and I actually heard
KD4LCO from Florida briefly break
through on the 6-meter SSB calling fre­
quency. Well, I thought, it would stand to
reason that any openings that happened in
March wouldhave to be very brief. I would
be proven totally wrong in just 10 days.

Success at Laetl
• On March 19, I came home from work

and turned on the radio, just as I had every
other day. I heard nothing before 5:00
p.m., but when I checked about ahalfhour
later, I heard midwest stations on 10
meters with very strong signals. Then 6
meters started to open! And what an open­
ing! Not only were signals coming in
from the midwest, but I was also hearing

Gee, I don't know - maybe it
has something to do with
windshear or something like
that.

double-hop sporadic-E signals such as
those from W5FF in New Mexico! There
was not just one sporadic-E cloud present,
but two!

I worked KB00CM (EN31) at 5:23
using 150 watts. But, by then, the open­
ing had become so strong that I switched
to 10 watts and worked N0AEI (ENll),
N9TZZ (EN52), and K0KTP (EN43).
There were other double-hop signals
coming in, and Clint, NIKTM (now
WILP), in Massachusetts, was working
stations in Arizona, New Mexico, and
even California, where Clint worked
Will, AA6DD, in DM13. The midwest
hams were in the middle of the fun, work­
ing stations both to the east and the west.

This was-so far-the only true spo­
radic-E opening that I've ever encoun­
tered on 6 meters during the month of
March (and it was a double-hop event at
that). But now that I know that sporadic­
E is possible on six in March, I believe
that almost anything is possible, in terms
of propagation or how far you can
work...on the Magic Band. •

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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TlCK DEADLINES
Advanced registration ordersmustbe postmarked no later
than May1 (USA) or April 24 (Canada).

• Ticket requests that are received AFTER the deadline will be
processed and HELD for pick-up at the HaraArena box
officebeginning Wednesday, May 13 at 9:00a.m.

EXHIBIT SPACE
See our Web site for more information. (www.hamvention.org)

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

• Outdoor Flea Market Space
For an application, pleaseFax (937) 276-8902
or E-mail to fleamkt@hamvention.org
Flea marketspaces are sold IN ADVANCE
ONLY. No spacessold at gate!

UNOFFICIAL ACTIVITIES
To be listedin our program and on our Web site,
pleaseFax (937) 274-8369or E-mail to
info@hamvention.org
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SPECtAL ICES
Details are available onour Web site. (www.hamvention.org)
. ; A limited number ofpaid reservedADA parking permits are

available. Free ADAoff-site parking is also available. Please
send requests via FaX/Phone: (937) 669~1 163 or E-mailto
Imccoy@glasscity.net

• License Exams reservations are recommended. Walk-ins
accepted, if room is available.

BUS SERVICE
Bus service will be provided between Hamvention, Air Force
Museum, Salem Mall and Forest Park Mall parking areas.Check

our Website for moreinformation. (www.hamvention.org)

COMMUNICATIONS
WWW: http://www.hamvention.org

MAIL: Hamvention, Box 964, Dayton,
Ohio 45401-0964

FAX: (937) 274-8369

E-Mail: info@hamvention.org

PHONE: (937) 276-6930. Chairman
Voice Mail box numbersare available on

our Web site.

CIRCLE 88 ON READER SERVICE CARD

General Chairman: Dick Mille r, N8CBU
Asst. General Chairman: Jim Graver, KB8PSO
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Quanti ty

Admission(valid all 3 days) @$15.00*
Grand Banquet (Includesconcert) _ _ @$30.00**
Ronnie Milsap, WB4KCG,ln Concert _ _ @$10.00***
Alternate Activities
Progressive Luncheon, Friday _ _ @$15.00 =$ _
City Tour, Friday @$5.00 =$ _
Saturday Luncheon __@$10.00 =$ _

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

* $20.00 atdoor **$35.00atdoor, if available '**$15.00 atdoor Total $ _

FORCHECK OR CREDIT CARD ORDERS:
Makechecks payable to: Dayton HAMVENTION
Enclose theamount indicated in U.S.dollars. For credit card
orders, please add $1 .25/ticketservice charge. A $25service
charge will beassessed onall returned checks.

Mail to: Dayton HamventionBox 1446
Dayton, OH· 45401-1446

or
FAX to (937) 278-4633

Please typeor printyour name andaddress clearly!
Please enclose a self address stamped envelope.

Name
Month Year

Address

City State Zip

Daytime Phone Evening Phone

PLEASE PRINT! THIS IS YOUR RETURN LABEL.



Magical Momenta

Is there one special experience in your
personal ham history that made you
say, "Yes! This is what being a ham is
all about!",? Here's one from WB90MC's
memory banks, and we encourage you to
submit yours as well.

Editor's Note: Reader Duane
Mantick, WB90MC, wrote in an "Op­
Ed" piece last July about the apparent
shortage of "Eimers" to help new hams
discove r the magic and true meaning of
amateur radio. More recently, he sent
us an e-mail saying , in part, "It occurs
to me that since I was [complaining}
about a lack ofEimers, I should 'put up
or shut up.' I am thinking of a fea ­
ture...." Duane had an idea fo r a col­
umn,based onf irst-person experiences ,
in which readers could share some spe­
cial experience, either something that
taught them a lesson about ham radio,
or demonstrated the "magic" that
makes it all worthwhile.

To get us started, Duane sent us his
refl ections on a "Magical Moment" that
happened to him about 13 years ago...

I' ve been thinking about a propagation
event that occurred some years back,
in June, 1985. I got only one QSL

card out of several sent. It disappointed
me at the time and still does somewhat­
it seems that, even under exceptional cir­
cumstances, many hams have a notion
that sending a QSL card for a 2-meter
contact is some sort of heresy. Too bad.

It was June 9, 1985 (in UTC, at least).
I was single then, sharing an apartment

*Duane Mantick, WB90MC, still lives in
Lafa yette, Indiana. A ham since 1974,
he's active on 2, 6, and 10 meters. He
recently upgraded to General and hopes
to be using his new privileges soon.
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By Duane Marrtlck, WB90MC*

with another single guy who also hap­
pened to be a ham. I had just bought a
used HT from a friend, and my roomie
had this neat little 2-meter mag-mount
antenna. I was looking for a better anten­
na to use with the HT, so he concocted
the idea of setting the mag-mount on top
our refrigerator! You know, it worked!
And one evening, while messing around
the with the HT, I noticed that I was hear­
ing a lot of repeater activity, unusual
because these repeaters were between 50
and 100 miles away and were not gener­
ally heard so easily. Even more interest­
ing was that 1 was able to work into most
of them with just my HT and that refrig­
erator-mounted antenna .

Then I hit paydirt! I latched onto the
145.25 repeate r in Indianapolis (I was in
Lafayette, Indiana, about 60 miles to the
northwest) and, because it was a pretty
potent repeater, I was able to hear stations
from hundreds of miles away. I really
wanted to get in on the action, so I keyed
up and IDed just to see what would hap­
pen . And with my HT and fridge-mount
(is that anything like a "fridge magnet"?),
I had an immediate reply! I was amazed
and started talking to ' the guys in

' Indianapolis. Now that's not all that far
on 2 meters, but the next station I heard
was from Owasso, Oklahoma! He was
able to work into that repeater in Indy,
and quite clearly, too. I think that's pret­
ty good in just about anyone 's book. As
evening progressed, the DX signals
moved east and the distances got shorter:
Huntsville, Alabama; Cincinnati , Ohio;
Fort Wayne, Indiana.

I got a QSL card from WD8NMY in
Cincinnati. Our QSO lasted 15 minutes,
according to the card. The opening must
have been as good in Ohio as it was in
Indiana, since he wrote that he worked "9
states and 14 new counties" with just 12
watts. Interesting propagation , indeed!

A Weather Connection?
If my memory serves correctly, I was

also watching a weathe r front of some
kind moving slowly across the midwest
(courtesy of The Weather Channel, I
believe) and it struck me that this very
long and apparently potent frontal system
might just be having major effects on the
propagation. As the front moved east, so
did the band opening . The whole thing
finally died out after a couple hours, but
I was ecstatic. To hear such signals, much
less work them, on 2-meter FM was
unheard of to me at that time. It was prob­
ably this incident that kept me from drop­
ping out of ham radio at a time when it
seemed like I' d be stuck on 2 meters for
the rest of my life.

Since then, I have branched out a bit,
but I' ve never forgotten the lessons from
that evening 13 years ago: First, don 't
ever be too surprised at what can happen
in a given band. Two, it 's a bad idea to
get overly complacent ju st because
everyone tells you that a given band is
only good for "local" communications
and little else. It ain' t necessarily so.
Three, it is amazing now and then what
you can do with very modest equipment
and antennas under the right circum-
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"It seems that certain kinds of
ham radio events get 'burned'
into your memory. And you can
use that knowledge and apply it
to future radio work."

stances. And above all, even if you are
stuck on 2 meters for lack of money to
buy other radios or due to other reasons ,
it isn't always bad. With patience, perse­
verance, and, admittedly, some plain old
dumb luck, you can do some pretty amaz­
ing things on 2 meters.

Epilogue
Years later, when the FCC grandfa­

thered "old" Technicians into Tech
Pluses and we got voice privileges on 10
meters as part of "novice enhancement,"
I would rag chew about these kinds of
things and I found quitea few hams who
remembered that specific evening. It
seems that certain kinds of ham radio
events get "burned" into your memory.
And you can use that knowledge and
apply it to future radio work.

I still run a fairly modest station , most­
ly by economic necessity. But I get QSL
cards from around the world from 10­
meter contacts in spite of that modest gear
because I recognized a basic truth about
amateur radio from one evening of
unusually excellent condi tions on 2
meters-you can make DX contacts; you
can be amazed by this aspect of nature
(radio wave propagation) ; and, by being
observant, you can achieve what you had
perhaps only dreamed of before.

You don't need a tower the size of
Mount Everes t. You don't need enough
wattage out to take down your entire
state 's power grid. What you do need is
your mind, working and thinking and
scheming about how to take advantage of
opportunities as they arise, making the
most out of what station you have. Make
ham radio magic happen for you! II

We encourage you to tell us about
your own "Magical Moment " (and if
you have pictures, all the better) .
Please send your submissions to
"Magical Moments," c/o CQ VHF, 76
N. Broadway, Hicksville, NY 11801, or
via e-mail to<cqvhf@aol.com>.
Sorry, we cannot return unpublished
submis sions . We will return photos
upon request if you include an SASE
with sufficient postag e.

Ham Radio Above 50 MHz

. Here are some pictur~s of my h~me QTH
~. in Leawood,,Kansas..This past December, I ·.
: made the transition to 6 meters. I placed my-
~ station in my home business office and set

up my antenna across from my desk by the
: side of my bed because the local homes asse-s
.ciation strictly prohibits outside antennas.'

My station was ready to go on the after-a .
noon of December 30, but I decided to wait
to transmituntil my wife was home to see ;:

L our new station iri operation.·Within threes
minutes of operation, I met WA2RQC in

. Johnstown, New York. I then proceeded to .
work two more New York stations,N20DU
and *WA2PJP; a New' Jersey station,

t. K2MLB ; and concluded with VA3GBC in
Ontario, Canada! It was a fantastic experi­
ence for myfirst time on 6 meters with brand :
new gear.
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t!lrbital Iilement6

Future "Little LEO" Amateur
5atellitea

Several new low-alt it ude amateur satellites are being developed,
including one scheduled for launch this month. These spacecraft will
have different capabilities, varying from entry level to sophisticated.
This month, we'll take a look at six of them.

Upcoming low-orbit amateur satellites were a major part of the agenda at last October's
AMSAT Space Symposium in Toronto. Here, Robert Hillman of the University ofAlabama in

Huntsville discusses progress on the SEDSAT-l satellite. (W2VU photos)

While many satellite-active hams
are anticipating the yet-to-be­
rescheduled launch of AMSAT's

high-altitude Phase 3D satellite, there are
other satellites being developed that will
provide low-altitude satellite acces s.
These LEOs, or Low Earth Orbit, satel­
lites, will have smaller footprints than
Phase 3D and AMSAT OSCAR 10, but
some can be operated with simple FM
transceivers and most won' t require you
to track the satellite across the sky with
beam antennas.

Most of the information in this article
can be found on the Interne t Web sites
listed for the various satellites (see
Tab les). In fact , these Web pages are
probably the best source for the latest
information on these spacecraft. The Web
pages have significant amounts of histo­
ry and technical and design data for the
spacecraft. But searching through all of
the spacecraft development details can be
time-consuming , especially if you're jus t
looking for information about the ama­
teurradio communications payloads.The
purpose ofthis article, therefore, is to give

"These...Low Earth Orbit
satellites will have smaller
footprints than Phase 3D and
AMSAT OSCAR 10, but some
can be operated with simple
FM transceivers and most
won't require you to track the
satellite across the sky with
beam antennas."

you a brief summary of these new satel­
lites, emphasizing their amateur commu­
nications features.

By the way, the satellites are summa­
rized alphabetically by name since I don't
want to promote any personal favorites.
(South Africa's SUNSAT, toward the bot­
tom ofthe list alphabetically, is scheduled
for launch this month. Check "VHF
News" or the SUNSA T Web site for any
updates.--ed.) .

ASUSat
The Arizona State University Satellite

CASUSat) began as a challenge from a co-

founder of the Orbital Sciences Corpora­
tion COSC) to do meaningful science with
a very small satellite . Its small size and
low weight were driven by constraints
dictated by the Pegasus booster, since
OSC is donating the launch. ASUSat 1 is
a 4.5-kilogram (lO-pound) cylindrical sat­
ellite about 10 inches tall and 14 inches
in diameter, with a scientific mission as
well as an amateur radio mission.ASUSat
I will provide amateur radio operators
with a part-ti me FM voice repeater. Table
1 has the ASUSat I highlights.

Its scientific mission is photographing
the Earth's surface with four video cam­
eras and maki ng satellite position and
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Table 1. ASUSat 1 Summary

Arizona State University, Tempe Arizona
Mid 1998, Taurus or Pegasus Booster
550-km altitude sun-synchronous (97.6 0 inclination)
Uplink: 145.990 MHz, Downlink: 436.700 MHz
Part-time FM Voice Repeater
<http://www.eas.asu.edu/r-nasasg/asusat/asusat.html>

Table 2. Maelle Summary

H •••ASUSat should provide
amateurs with a new crossband
FM repeater that doesn't
require any special satellite
equipment. "

PANSAT
The Petite Amateur Navy Satellite

(PANSAT) is being developed by the
U.S. Naval Postgraduate School in
Monterey, California. This spacecraft
will have a half-duplex AFSK store-and­
forward amateur packet radio transpon­
der using spread-spectrum. PANSAT is
a candidate for launch from the Space
Shuttle under the "Hitchhiker" program.
Table 3 has the PANSAT highlights.

The PANSAT 9600-bps packet trans­
ponder will use Direct Sequence Spread
Spectrum (DSSS) modulation with a
436.5-MHz center operating frequency .
DSSS modulation spreads a convention­
al narrowband signal over a wide range
of frequencies, quickly "hopping" from
one frequency to another. A computer pro­
gram makes a p seudo-random number
sequence that dictates the transponder's
frequency hopping order. The frequen­
cies will seem to follow a purely random
order and the transponder will dwell for
very little time .on anyone frequency.

An outside observer monitoring the
satellite's downlink frequencies would
probably not sense any transmission and
would likely conclude that the frequen­
cies were not being used. To copy infor­
mation from the satellite 's downlink, a
ground station needs to be synchronized
with the satellite's transponder so they are
hopping to the same frequencies at the
same time.

By its nature , DSSS modulation resists
interference (so it's very difficult to jam)

For the radio amateur , Maelle will be
a high performance packet radio satellite.
It will be compatible with current PAC­
SAT stations, but its experimental trans­
ponder will test the feasib ility of very
high-speed digital communications.

AMSAT France
1999
Pending
Packet BBS
Uplink: 2 meters (4 frequencies), Downlink: 70 centimeters

(l or 2 frequencies)
Experimental High-Speed Packet
Uplink: 1.2 GHz, Downlink: 2.4 GHz (l frequency each)
Packet BBS: 9.6/19.2 kbps
High-Speed Packet: up to 500 kbps
<http://ourworld.compuserve.com/homepages/AMSAT_

F/index2.htm>
Web Page:

Built By:
Launch:
Orbit:
Frequencies:

Transponder Type:

2-meter band with 9600 and 19200 bits­
per-second (bps) speeds available. This
transponder will have either one or two
downlink frequencies in the 70-centi­
meter band.

The experimental high-speed trans­
ponder will have its uplink frequency in
the 1.2-GHz band and its downlink fre­
quency in the 2.4-GHz band. This trans­
ponder will operate its "super modem" in
various experimental communications
protocols, at speeds up to 500 kbps.

Like other PACSATs , Maelle will pro­
vide direct satellite communication as
well as a tie-in with local packet radio net­
works. The connection to the local pack­
et networks is by satellite gateway sta­
tions. Gateway stations send and receive
files by direct communication with the
satellite. Since each gateway station is
connected to its local packet system, the
satellite acts as a quick relay between
your local packet network and the pack­
et networks connected to other satellite
gateways around the world.

Built By:
Launch:
Orbit:
Frequencies:
Transponder Type:
Web Page:

velocity measurements with an on-board
GPS receiver. This mission is tied in with
the amateur radio communications
equipment since the transponder pro­
vides a 2-meter VHF command uplink
and a 70-centimeter UHF data downlink.
The FM repeater also has a separate 2­
meter VHF voice uplink receiver that
transmits on the common UHF downlink.

The FM repeater will operate when the
radios are not needed for the scientific
mission. It will be available much of the
time the satellite is in the sunlight (except
when commands are being uploaded or
data is being downloaded). The FM
repeater will not be available when the
spacecraft is in its low-power mode dur­
ing the 36 minutes of each orbit that it's
not in the sunlight (i.e., in eclipse) . When
the sun is blocked by the Earth's shadow,
the solar cells do not make electricity.The
satellite 's storage battery only has
enough electrical power for essential sys­
tems, such as the on-board computer so,
in the low-power mode, there is not
enough electrical power to operate the
satellite's transceiver. Even with these
minor limitations, ASUSat should pro­
vide amateurs with a new crossband FM
repeater that doesn 't require any special
satellite equipment.

Maelle
The Maelle spacecraft is a 50-kilogram

(lIO-pound) microsat being developed
by AMSAT France. Maelle' s main mis­
sion is to improve the packet radio satel­
lite (PACSAT) system, adding a new
store-and- forward satellite. Maelle' s sec­
ondary mission is the POLLUX experi­
ment: an amateur astronomy sensor
intended to measure sources of "light pol­
lution" (i.e., light that interferes with
astronomical observation). Table 2 has
the Maelle highlights.

Maelle will carry two amateur packet
radio transponders, including a conven­
tional link and an experimental high­
speed link. The conventional transponder
will have four uplink frequencies in the
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Table 3. PANSAT Summary

Naval Postgraduate School, Monterey, California
Pending, possibly as a Space Shuttle "Hitchhiker"
Pending
436.5 MHz center
9600-bps Direct Sequence Spread Spectrum store and

forward AFSK packet messages
<http://www.sp.nps.navy.mil/pansat/pansat.html>

Table 4. SAPPHIRE Summary

The SAPPHIRE satellite will provide
radio amateurs with some unconvention­
al satellite communications opportuni­
ties. However, this satellite will only
require a standard 70-centimeter FM
radio and an ordinary TNC (for down­
loading pictures and telemetry) .

SUNSAT
SUNSAT is being developed by grad­

uate students at Stellenbosch University
in South Africa. Most of the electronics
and about half of the structural compo­
nents were designed and built by the stu­
dents . SUNSAT will have a high resolu­
tion color camera and several amateur

SEDSAT will carry a high resolution
video imagery camera and two amateur
radio transponders . The "Mode A" linear
transponder will allow uplinks in a 60­
kHz portion ofthe 2-meter VHF band and
will support SSB, CW, FM, and AM. The
downlinks cover a corresponding 60-kHz
portion of the 10-meter HF band. The
Mode A transponder will be mainly a
voice and Morse code communications
repeater for amateur operators. The
"Mode L" linear transponder will allow
uplinks in a ISO-kHz portion of the 1.2­
GHz (23-centimeter) amateur band with
the downlinks in the 70-centimeter band.
The Mode L transponder will support
Frequency Shift Keying (FSK) digital
packet communications at 9.6, 19.2,38.4,
and 57.6 kbps. The Mode L transponder
will also allow you to download digital
imagery taken by the on-board camera.

SEDSAT's primary limitation will be
the Earth surface coverage of its orbit.
Since a compromise launch opportunity
was taken to prolong its life, the satellite
will only directly overfly latitudes with­
in 31 degrees of the equator. This means
that if your latitude is higher than 31
degrees , you'll have shorter communica­
tions opportunities. The satellite's maxi­
mum usable latitude will be somewhere
around 50 degrees.

The bottom line on SEDSAT is that it
will provide excellent communications
opportunities for both analog and digital
satellite operators. Unfortunately, the
less-than-optimal orbit will shorten or
preclude these opportunities for higher
latitude stations .

Satellite Systems Development Laboratory (SSDL) ,
Stanford University

Pending
Designed for a 500-km altitude polar orbit
Uplink: 145.945 MHz, Downlink: 437.100 MHz
1200-bps AFSK packet radio (command and images), FM

Digitalker voice synthesizer
<http://aa.Stanford.edu/~ssdl>

Built By:

Launch:
Orbit:
Frequencies:
Transponder Type:

Web Page:

SEDSAT
The SEDSAT spacecraft is a project of

the University of Alabama at Huntsville.
Originally scheduled for launch on the
STS-85 Space Shuttle flight, the satellite
was named for its deployment mecha­
nism , the Small Expendable Deployer
System (SEDS). The SEDS was to deploy
the satellite from a canister, reeling it out
on a 20-kilometer (approximately 12­
mile) tether. The orbital and tether
dynamics would have been used to
release the satellite to an orbit with an alti­
tude significantly higher than the Shuttle.
However, problems with the tether on an
earlier Shuttle flight caused NASA to
cancel the tether system for SEDSAT.

The backup plan to deploy SEDSAT
at the Shuttle's orbital altitude would
have resulted in only a few month s of
operation before aerodynamic drag
forces would have caused the orbit to
decay and the satellite to reenter the
atmosphere. Instead, the SEDSAT team
chose an alternative, accepting a ride on
a Delta II booster that is scheduled for
launch this coming July. Table 5 has the
SEDSAT highlights.

Web Page:

Built By:
Launch:
Orbit:
Frequencies:
Transponder Type:

SAPPHIRE

and, because the frequencies sound
unused, DSSS is also very difficult to
detect. PANSAT will provide a low-cost
way for the U.S. Navy to demonstrate this
type of spread-spectrum communica­
tions . Because of the low chances of an
outsider detecting the signal, DSSS has
potential applications for downed mili­
tary pilots to relay their position to res­
cue crews without giving away their loca­
tion to the enemy. For the radio amateur,
it will provide one more satellite, plus
added opportunity to experiment with
spread-spectrum communications.

The Stanford Audio Phonic
Photographic Infrared Experiment
(SAPPHIRE) is the Stanford University
Satellite Systems Development Labora­
tory's (SSDL 's) first spacecraft. While a
launch has not yet been set, this space­
craft is designed to operate in a 500-kilo­
meter altitude polar orbit. SAPPHIRE
will carry a digital camera and a voice
synthesizer amateur payload. Table 4 has
the SAPPHIRE highlights .

SAPPHIRE's voice synthesizer will
have a 2-meter uplink and a 70-centime­
ter downlink. This payload accepts digi­
tal text (typed from a computer keyboard)
on the 2-meter packet uplink. The voice
synthesizer converts the text into simu­
lated human speech that is transmitted on
the 70-centimeter FM audio downlink.
The SAPPHIRE voice synthesizer is
intended mainly as an educational tool.

SAPPHIRE will also have a modified
commercial Logitech Fotoman Plus dig­
ital camera aboard. This camera will take
pictures of the Earth's surface at a 496 x
360 pixel resolution at 256 gray levels.
The pictures will be compressed using the
standard Joint Photographic Experts
Group (JPEG) image file format. Both
the pictures and the spacecraft telemetry
will be transmitted on the satellite's 70­
centimeter downlink, using standard
1200-baud AFSK packet radio protocol.
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Table 6 . SUNSAT Summary

Table 5. SEDSAT Summary

radio transponders. Table 6 has the SUN­
SAT highlights.

SUNSAT has a VHF/UHF and a Mode
S (l.2-GHz uplink; 2.4-GHz downlink)
amateur transponder for store-and-for­
ward packet radio communications. The
VHF/UHF transponder will use 1200­
and 9600-baud AFSK packet protocol,
allowing communications with a stan­
dard Terminal Node Controller (TNC).
This transponder has both transmitters
and receivers for each band. It can be con­
figured for a 2-meter uplink and 70-cen­
timeter downlink or vice versa.

Built By:
Launch:
Orbit:
Frequencies:

Transponder Type:

Web Page:

Built By:
Launch:
Orbit:

Frequencies:

Transponder Type

Web Page:

University of Alabama at Huntsville
July 1998 Delta II Booster
500 km x 1000 km, 310 inclination
Mode A Transponder
Uplink: 145.915-145.975 MHz;
Downlink: 29.350-29.410 MHz
Mode L Transponder
Uplink: 1268.250-1268.110 MHz;
Downlink: 437.850-438.000 MHz
Mode A: Linear (SSB/CW/FM/AM)
Mode L: high-speed FSK packet

(9.6/19.2/38.4/57.6 kbps)
<http ://www.seds.org/sedsat/>

University of Stellenbosch, South Africa
08-MAR-98, Delta Booster
520 km x 850 km altitude Sun-Synchronous (960

inclination)
2-meter and 70-cent imeter Uplinks and Downlinks;
L-Band (1.2 GHz) uplink; S-band (2.4 GHz) downlink
Parrot FM digital repeater,
Store and forward packet (PSK and AFSK)
<http://sunsat.ce.sun.ac.za/index_n3.htm>

The Mode S transponder will use high­
speed Phase Shift Keying (PSK) packet
radio communications, requiring a PAC­
SAT-type modem in conjunction with the
TNC. The Mode S transponder will pro­
vide a way to download the pictures taken
by the high resolution camera.

The VHF transmitter and receiver can
also be set up as a 2-meter FM "Parrot"
repeater. This mode is intended mainly as
an educational tool by which students
will be able to hear the satellite repeat
back their voice transmissions like a par­
rot. This mode has a digital recorder with

enough memory to store up to five min­
utes of speech. In addition to the educa­
tional uses, the "Parrot" repeater will also
give basic 2-meter FM satellite access to
"ordinary" radio amateurs.

SUNSAT is scheduled to be launched
on March 8, 1998, into a polar orbit with
a 520- by 850-kilometer altitude. This
will be a special type of polar orbit known
as "Sun-Synchronous." Sun-Synchro­
nous orbits take advantage of orbital
plane precession (a gradual shift in orbit)
caused by the Earth's flattened mass dis­
tribution (i.e., the Equatorial bulge). The
precession can be controlled by selecting
the right orbital inclination.

To get a Sun-Synchronous orbit, you
choose the orbital inclination so the
orbital plane precesses at the same rate
that the Earth orbits the Sun. Controlled
precession positions the satellite for con­
sistent ground illumination on each rev­
olution. Consistent illumination makes
Sun-Synchronous orbits particularly de­
sirable for satellites like SUNSAT that
photograph the Earth 's surface.

In Summa~y
Table 7 lists each of the satellites and

checks off each of the offered communi­
cations modes or capabilities. Some of
these satellites have reserved a spot on a
launch boost er and some even have a
launch date scheduled. Others are in
some stage of negotiating their rides into
orbit. Once these satellites get into orbit,
they'll all fly at low enough altitudes that
you'll be able to work their VHF and
UHF transponders with simple fixed
antennas. Plus, you'll be able to work the
satellites that have FM transponders with
a standard dual-band rig.

With these spacecraft, the day when
satellite communication is truly available
and accessible to all amateurs is just that
much closer. •

Table 7. Future Satellite Operating Modes

Future Voice Modes Packet Radio Spread Digital
Satelli te Linear FM AFSK PACSAT High Speed Spectrum Imaging

ASUSAT ,/ ,/

MAELLE ,/ ,/

PANSAT ,/ ,/

SAPPHIRE ,/ ,/ ~:;.. ,/

SEDSAT ,/ ,/ ,/ ,/ ,/

SUNSAT ,/ ,/ ,/ ,/
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n the Public Interest Public Service and Emergency

Lost and Found Hams Helping
5earch & Rescue

A growing number of Search and Rescue organizations are looking to
ham radio for communications support. In order to help, we need to
speak their language and read their maps. Here's more on "UTM," the
map system used by most Search and Rescue groups

Figure 1. The Universal Transverse Mercator grid that covers the continental 48 states com­
prises 10 zones: fr om zone 10 on the West Coast through Zone 19 in New England. Courtesy

U.S. Geological Survey Earth Science Inf ormation Center (ESIC).

Editor ' s Note : Last month, we got
ourselves all turned arou nd in terms of
telling you which UTM readi ng comes
first . Standard cartographic (mapping)
pra ctice is to report a north-south read­
ing fi rst.followed by an east -west read­
ing. UTM , however, is based on a mili­
tary standard that' s j ust the opposite:
east first , then north. We apologize fo r
any confusion...but then we were pretty
confused by the whole thing ourselves!

G.iving directions. An easy enough
task . Go down to the corner of
Main Street and make a right turn

onto Ma rket Stree t. Take 1-95 Nor th to
Rt. 73 West. All very simple...when
thin gs are normal. Butifyou 're in a flood­
ed area where street sign s are covered , it's
no longer quite so simple. And if you 're
in the midd le of the forest or in the moun­
tains , there are no street signs to use as
landmarks. Now what do you do?

The early explore r might have used the
sun or a compass to find his way. You or
I might use a map . But the days of using
map and compa ss to pace off distances
are gone (except may be for Boy Scouts).
Today there are hi-tech (but fairly low­
cost) tools that make findin g your way
with a map very eas y. As Apollo 17
Astronaut Eugene Cernan, the last man to
walk on the moon , recently said, " there
are more electron ics under the dash of a
car today than there were in the Apo llo
spacecraft that went to the moo n."

These days, the primary tool for help­
ing with direction-finding is the Global
Pos itioning System , or GPS, which can

pinpo int a location to within six yards of
the mark ! Last month, we talked about a
GPS system being used in a Search and
Rescue (SAR) mission . But, instead of
usin g latitude and longitude to identify
locations, the SAR team used a system
kno wn as Universal Transverse
Me rcat or , or UTM .

Th is month, we 'll take a closer look at
this somew hat unfami liar way of deter­
mining your location on a map . To learn
more abo ut UTM Ourse lves, CQ VHF
contacted the U.S . 'Geological Survey 's
Ear th Science Information Center (ESIC)

and the Bay Area Sea rch and Re scue
Counci l (BAS ARC).

Some UTM Basics
We've all seen reference lines on a

map. The most basic of the se are called
parallel s oflatitude and meridian s oflon­
gitude. The equator is the base line for
latitude and the numbers go north and
south from there. The base line for lon­
gitude, the prime meridian, runs through
Greenwich, Eng land , and longitude is
measured east or west of Greenw ich.
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UTM-The BIG Picture

In the main part of this article, we mentioned that the globe was divided into
zones. If everyone is working off of the same map, there's no need to talk about the
big picture or the entire UTM coordinates. If not, however, more information will
be needed to communicate location.

This is similar to how packet addresses work. For example, a short packet address
would be my own WA3PZO@WB3JOE. And, as long as you're somewhere near
WB3JOE, your home BBS will know how to route a message to me. But if you're
in, say, Indiana-or India-your BBS will need more information. There is, there­
fore, a longer address to provide that information. For me, it would be WA3PZO@
WB3JOE.PA.USA.

In UTM terms, a full address would read I8T 03972355024750. The 18 indi­
cates the UTM Zone (see Figure 1). The letter, T, in this case, references how far
north or south of the equator you are. In normal use, you can disregard the zone
number and letter. The 0397235 is the easting from the Zone 18 meridian (a cen­
ter point in the zone). The center point is arbitrarily given a coordinate of 500,000
meters, so 0397235 (indicating 397,235 meters) would be west of the meridian and
would indicate a distance east of the western zone boundary. That number would
be rounded off to 972 by dropping the 03 at the beginning (millions and hundred­
thousands of meters) and 35 (tens of meters and single meters) at the end. The larg­
er units are dropped because it's assumed that everyone working together will know
what part of the world they 're starting out in. And the smallest units are dropped
because most maps are not reliably accurate to measurements under 100 meters.
Likewise, the northern number-5,024,750 meters north of the equator-would be
rounded off to 247, making the UTM coordinates 972 247.

One final note for us hams used to dealing in big Maidenhead grid squares: a six­
digit UTM coordinate will repeat in every zone. So this system really is intended
for use in a relatively small area in which everyone is familiar with the common
starting point.

On most modem maps , these lines
appear curved, since the Earth is basical­
ly a sphere. But an early mapmaker, by
the name of Mercator, developed a flat­
tened projection that straightened out
those curved lines and made it easier to
use the maps. These are the maps most of
us remember from school. On a Mercator
projection, lines oflatitude and longitude
appear as a rectangular grid consisting of
two set of straight, parallel lines, uni­
formly spaced, with the sets perpendicu­
lar to each other. The grid is designed so
that any point on the map can be refer­
enced by the latitude and longitude or by
its grid coordinates, and a reference given
in one system can be converted to a ref­
erence in the other.

The UTM Grid
Using the Mercator projection as a

basis, the U.S. Defense Mapping Agency
adopted a special grid, more precise than
degrees oflatitude and longitude, for mil­
itary purposes throughout the world. It's
been used since at least World War II to
designate targets, meeting points, etc.,
and is known as the Universal Transverse
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Mercator system, or UTM. According to
ESIC, the UTM grid divides the world
into 60 north-south zones, each covering
a strip 6° wide in longitude. These zones
are numbered consecutively, beginning
with zone 1, between 180° (the Inter­
national Date Line) and 174° West lon­
gitude, and progressing eastward to zone
60, between 174° East and 180°. The con­
tinental U.S. comprises 10 zones, from
Zone 10 on the west coast through zone
19 in New England (see Figure 1).

U.S. Geological
Survey Maps

Many of us are familiar with these
topographic maps, which are used not
only for hiking but for determining the
height above average terrain for repeater
antennas. They can also be used to deter­
mine your UTM location. Two of the
most popular USGS (U.S. Geological
Survey) maps are the 7.5-minute quad­
rangle (with a 1:24,000 scale, meaning
that one inch on the map equals 24,000
inches on the ground) and the I5-minute
~uadrangle (a minute here referring to
/60 of a degree of latitude or longitude).

The I5-minute quadrangle maps may
have map-to-ground scales of 1:50,000,
1:62,500; or 1:63,360 (there are 63,360
inches in a mile).

On these maps, the UTM grid lines are
indicated at intervals of 1,000 meters,
either by blue ticks in the margins of the
map or by full grid lines. The I,OOO-meter
value is shown for every tick or grid line.
In addition, the actual meter value is
shown for tick marks nearest the south­
east and northwest comers of the map.

If you have access to a USGS map,
why not pull it out and find those UTM
markers? If there's no UTM grid on your
map, you can draw your own by con­
necting the matching UTM tics (blue on
the USGS maps) from top to bottom and
side to side. This will give you a grid of
I,OOO-meter (l kilometer) squares, as
shown in Figure 2.

To find locations more precisely than
to the kilometer, you'll eitherneed to esti­
mate, as in Figure 2, ortousea "grid over­
lay," (see "Resources"). A map with tic
marks at I,OOO-meter intervals will need
a grid overlay of 10 x 10 100-meter
squares. Other maps may have a grid
overlay with I,OOO-meter squares. To
make it easier, BASARC member John
Carnes, KA50CA, created a Web page
which has UTM templates scaled for dif­
ferent maps . .Check out the BASARC
Web page (again, see "Resources") and
download John's templates.

Even with the templates, it's much eas­
ier if everyone is using the same map, and
in team efforts, it's just about mandatory.

Let's Find Something!
Finding your UTM location is actual­

ly fairly easy. Let's start by going back
to latitude and longitude. Let's say, for
example, that your base camp is at N39°
52' 30" W75° 22' 30" (using the popular
degrees, minutes , seconds coordinates).
This places us in the Philadelphia area.
The UTM coordinates are easy to figure
out since all the information is on USGS
and Canadian topographical maps, but
you can't figure it out directly from lati­
tude and longitude without doing some
math. You'll need to use a map with UTM
markings. A map scaled at 1:24,000 will
have numbers such as 067000 and
4513000 by the UTM tic marks. Note
that two digits are physically larger than
the others; these become the first two
numbers in your UTM coordinate, with
the third digit coming from a grid tem­
plate (or your practiced estimate).

On a 1:24,000 scale map, the UTM
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Figure 2: Finding a UTM location on a grid. The grid value ofthe line A-A is 357,000 meters
'east (of the zone boundary). The grid value ofline B-B is 4,276,000 meters north (of the equa­
tor). Point P is 800 meters east and 750 meters north of the grid lines. Therefore, the grid
coordinates ofpoint P are east 357,800 and north 4,276,750. Translated into the six-digit

coordinates explained in the text, this location would be 578 767. Courtesy USGS ESIC.

Importance of Amateur
Radio in Search and
Rescue Operations

B

A

With a GPS unit, a perso n can explore
unfamiliar area s without having to
worry about returning to base. The GPS
will tell you the distance and direction
of all waypo ints, give you a compass
course to follow, and update it as neces­
sary when you tum on the unit.
Remember, it's not necessary to keep the
unit on all of the time. After all, you want
to save your batteries.

It' s interesting to know how SAR
teams use UTM to find specific locations.
But how relevant is it to the average ham
active in public service? Quite a bit,
according to SAR officials who say ham
radio is becoming an increasingly impor­
tant part of their operations.

"Many of our SAR team members are also
hams," explains BASARC's John Carnes.
"Mo st non-ham SAR communications is done
on simplex VHF frequenc ies in the special
emergency allocation . There is nothing like
having a well maintained repeater on a moun-
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lites (between five and eight at any given
time) , and uses their locations and the
time differential from its own clock to
determine where you are. Since the GPS
unit relies on several satellites, it's best
to take a reading in the clear away from
trees or other obstructions.

What should you look for in a GPS
receiver? First, how many satellites can
it track simultaneous ly? Generally , five
satellites are more than enough for the
average user. You' ll also want to consid ­
er the number of satellites that can be
pro cessed at anyone time. A GPS unit
that 's able to process several satellites at
one time will give a more accurate read­
ing than a unit that has to process one
satellite's signal at a time.

Another key feature to check for is the
number of waypoints that can 'be logged.
What 's a waypoint? Simply put, it's a
chosen point along the trail or road you 're
on. The first thing you would do is take
a reading of your base station location and
enter it into your GPS unit. As you set out
on the trail you would take periodic read­
ings and mark them accordingly . For
example , as you walk down a road, your
waypoints might be RI , R2, R3, etc.; on
the trail, they might me Tl, T2 , T3, etc .

Inside GPS

reading for the latitude/longitude loca­
tion above would be 679138.This 6-digit
reading should be accurate enough to pin­
point your location within 100 meters
(see "UTM: The Big Picture, " for an
expla nation of how the numbers are
determined). The first three of the six dig­
its designate a point on a line running east
and west known as the "cas ting" coordi­
nate; the second three designate a point
on a line running north and south , known
as the "northing" coordinate . Read the
numbers going across first and then those
going from bottom to top, or as Carnes
often tells his students, "read right up."
Carnes also recommends that when read­
ing the map location , you recite each
number separately, with a pause between
the first and second "triplet." Do not
insert decimal points in the triplet. For
example, 679 138 would be read Six
Seven Nine (Pause) One Three Eight.

Ready to Hit the Trail...
Most people experienced in SAR oper­

ations would suggest that you have a GPS
receiver with spare batteries before head­
ing out into the field . If you don't own a
GPS unit , then make sure youhave a com­
pass . And, if it 's your first outing, you
should both of those as well as a map­
the map being the least useful of the three.

But wait a minute! How can the map
be "the least useful" item if it's necessary
for determining your UTM position?
Simple: the map isn 't necessary...if you
have a GPS that provides a direct UTM
readout in addition to latitude and longi­
tude (this is much more common than
GPS rece ivers that provide ham radio
grid readouts). And the GPS receiver will
lead you to your destination without a
map How do they do this? Let' s take a
closer look at GPS.

As we explained earlier, GPS is an
acronym for Global Position ing System.
Developed for the military for naviga tion
and surveying , the GPS can be used to
determine location very precise ly (with­
in centimeters given the correc t controls
and proper use). GPS relies on satellites
and ground stations for precise determi ­
nation of location.

There are about 25 navigation satellites
in orbit. Each satellite travels in a specif­
ic orbit and, based on references to sta­
tions on land, it "knows" exactly where
it is at any given time. Your GPS receiv ­
er locks onto signals from various satel-
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DIRECTION
FINDERS

VHF phase sense antennas with
audio and led left right indication.

Use with any FM Xcvr . From $139.95.
DF attenuators also. New elt model!

~ RADIO ENGINEERS- - - -I
7969 Engineer Road #102

San Diego,CA92111 619-565-1319

For UTM templates and information,
plus local amateurradio participation in
SAR in the San Francisco Bay area,
check out the BASARC Web site at
<http://www.basarc.org>.

Another site with excellent UTM
information is <http ://www .paddles.
com/users/gps>. Readers may also con­
tact any of the U.S. Geological Survey 's
Earth Science Information Centers
(ESIC) or call1-800-USA-MAPS. The
USGS Web site is at <http ://www.usgs.
gov>. A directory of ESIC locations
may be found at <http://mapping.usgs.
gov/esic/esic_index.html>.

Resources

Hams and SAR-another example of
amateur radio serving the community...in
the Public Interest.

Do you have a story to tell of amateur
radio public service activity in your area?
Drop a note to CQ VHF at CQVHF@aol.
com or Bjosuweit@aol.com. II

r--""'==''---, NeG COMPANY
1275 N.Grove Street
Anaheim,CA92805

(800) 962-2611
(714) 630-4541
Fax (714)630-7024
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machines available to all hams on SAR teams
during all actual missions. I recently moved
and transferred over to the Alameda County
OES SAR unit, where the county owns the
VHF repeater which our Communications
Unit (mostly hams) operate off of. It is this
repeater that our SAR unit has begun using
more often in addition to our own county
trunked 800 (MHz) system."

Ham Radio and SAR­
Perfect Together

BASARC offers an opportunity to
coordinate many aspects of SAR, includ­
ing communications. It is through this
forum that Mike elected to publish a
request from all BASARC members for
their own ham information and then make
it, once organized, available on the Web
page to support the growth and training
in this resource. He believes that the
future of hams in SAR will involve more
team members getting their ticket, more
inter-team coordination, and possibly
more involvement by existing RACES
and County Communications teams with
the tactical units in their respective areas.

POWER
i

POCIET

CornerBeam?
·SWR < 1.2:1 across the band
-Gain of a 15 ft Yagi
-No dimension over 7 ft
-40 dB Front-to Back Ratio
_600 Half-power Bearnwi dth
-Mounts directly to mast
-Vertical or Horizontal Polarization
2meters $145. 220 MHz $145 .70 em $115, Dual 146/440 $165
Weighs only 101bs. Add $11 Shipping & Handling. Info $1.

AntennasWest Order HotLine
Box 50062-C Provo UT 84605 801 373 8425

About BASARC

The Bay Area Search And Rescue
Council (BASARC) was formed in
1990 to provide a platform for the
exchange of ideas and information,
establish working groups to develop
common training , communications and
management skills, and to promote pro­
fessionalism in the SAR community.
Made up of the more than 1,000 volun­
teer members, BASARC represents 20
separate SAR organizations in the San
Francisco Bay Area.

tain top when you really need to talk to search
base! As the prices of GPS units drop , more
hams and SAR folks will own them . We've
found the need to provide both education and
tools to GPS users . In our business, a user
blunder that leads to a bogus coordinate can
endanger lives."

Michael Cummings, KE6IIC, of the
Alameda County (CA) Office of Emer­
gency Services (OES) Search and Rescue
Unit, has been involved in emergency
services for over 20 years. He has served
with teams in the bay area for the last four
years and has been a ham for about three
of those years. According to Cummings,
it appears that the role of amateur radio
operators in the Bay area is on the rise.

He says his own interest in becoming a
ham was based on SAR missions in which
his team members could contact their
search base via a ham repeater when their
public service radios were ineffective.
"Since then," he says, "I have seen more
and more SAR team members get their
ticket because [ham radio] is the most
consistent and dependable form of wide­
area communications within a team or for
mutual aid missions to other counties."

The use of ham radio varies from coun­
ty to county depending on the organiza­
tion, number of hams on each unit, avail­
able equipment, coordination with
RACES groups, and other factors.
Cummings says,

"I have found that most units within
BASARC have ham operators who are first
trained in all aspects of SAR (medical, search
tactics, technical rescue, agency communi­
cations, K-9, etc.) and then they go on to get
their ticket to add to the resources that they
can pull from ."

He continues,

"In Marin County, where I served for three
years , there are a series of UHFNHF
repeaters owned by Dale Westerterp,
WB6TMS , who makes these normally-closed
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Build a 50lar-Powered Charger for
Your FM Handheld

Why pay the electric company every time you need to recharge your
battery pack? This easy-to-build charger uses plentiful-and free­
energy from the sun!

This month's column is a bit differ­
ent, somewhat unique, and quite
exciting in several ways. How so?

Rather than simply presenting exact
"copy this" details on a single-purpose
item, I'm going to explain related design
and operating concepts, in plain lan­
guage, so you can custom-tailor the pro­
ject to fit your own needs and preferences.
Also included is plenty of beneficial
information on battery packs and voltage
regulation devices, plus a basic introduc­
tion to using alternate energy systems.

Who knows? After building this small
solar charger (see Photo A), you may
become inspired to set up a large natural
energy system to power a big rig or even
your whole house! More and more folks
are breaking free of commercial power
lines every day, and so can you! We have
some fascinating ground to cover, so let's
get started!

Photo A. The basic items used to make a solar-powered charger are one or more solar panels
(left), a small charge controller (middle), and the battery pack(s) to be charged (right) .

Harnessing Solar Energy
The concept of using solar power is

often misunderstood, so let's briefly con­
sider some basic facts of what's involved.
First, you must realize that "sunlight"
contains more than just light. The most
obvious, and perhaps most important,
additional ingredient is heat. But what is
heat? Heat is a form of energy. And as far
back as the Industrial Revolution (per­
haps even earlier), we learned that it's
possible to convert one form of energy
into another in order to perform a spe­
cific task.

So what if we could tum solar energy
into electrical energy? We can. Electron­
ic devices known asphotovoltaic or solar

cells can take photon energy from light
and convert it to an electrical current. A
bunch of solar cells tied together in a solar
panel can produce a usable amount of
electrical current.

What Are Solar Cells
and Solar Panels? .

A large number of small solar cells are
usually mounted on a solar panel and
wired in a combination series and paral­
lel arrangement to produce a specific out­
put voltage and current. Overall, we can
say solar panels convert photon energy
from the sun into>Direct Current (DC).
The amount of voltage and current

obtainable is proportional to the panel 's
size. For instance, a 1by 2 or 3-inch panel
typically produces only a couple of volts
at a few milliamps (rnA), whereas a 1 by
2 or 3-foot panel can produce 13 to 18

"Modern solar panels are flexi­
ble, lightweight, and surprisingly
durable. They are ideal for appli­
cations requiring low to medium
amounts ofcurrent, from battery
packs for handhelds to full bat­
tery banks for alternate energy ­
powered homes...."
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Figure 1. The proper way to connect a milliamp meter in series with a batterypack to mea"
sure charging current . If the meter reads backwards or opposite polarity, It indicates that the

battery pack is being discharged rather than charged.

Photo B . A solar panelis made of numerous small photovoltaic cells mounted o~ a support
fram e and internally wired in a combination series/parallel arrangem ent to obta~n a desired
output. Panels , in turn, can be externally wired in series and/or parallel to obtain a desired

voltage and current. (Photo courtesy Alternative Energy Engineering Co.)
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as well as "Hot Topic : Heat and Your
HT" by Jim Goralski, AC6PD, in our
December , 1997, issue---ed.).

Two additional considerations warrant
mention at this point. First, a voltage level
slightly above a battery pack 's full­
charge rating is required for current to
flow into the pack being recharged.
Second, we can determine whether a bat­
tery pack is being recharged (and its rate)
or discharged (through the charging cir­
cuit) by placing a multimeter/milliamp
meter in series with a battery lead (see
Figure 1).

Since the charging circuit' s output
voltage is slightly more than the battery
pack's voltage, the meter 's positive lead
connects to the charger 's positive lead
and the meter's negative lead connects to

ingly. Using our previou s example, a 450­
mAh pack can be recharged at 220 to 240
rnA for approxim ately 2 hours, or at 110
rnA for approximately 4-1/2 hours , or
even at 150 rnA for 3 hours and a few min­
utes. In other words, charging parameters
are simply a matter of mA times hours.
You must bear in mind, however, that
"unattended" rapid charging (not moni­
toring/adjusting voltage and/or periodi­
cally checking cell temperatures) can
cause cell overheating and permanently
damage the pack. Likewise, rapid charge
rates above a pack's rating for less than
an hour should be avoided in home­
brewed chargers. (For more on heat and
handhelds, see "An NiMH Warning:
Don't Toast Your Battery ," by Gordon
West, WB6NOA, elsewhere in this issue,

volts at 1 to 3 amperes, or 13 to 50 watts
of power.

Any number of solar panels can be
wired in parallel to obtain more current,
they don't "run out," and they can often
last for 10 to 15 years when protected
from damaging elements like wind and
hail. Modern solar panels are flexible ,
lightweight, and surprisingly durabl e.
They're ideal for applications requiring
low to medium amounts of current , from
battery packs for handhelds to full battery
banks for alternate energy-powered
homes (see Photo B).

But solar energy is not a continuously
available resource . Photon energy from
the sun is abundant on bright summer and
cloudy winter days alike, but not at night.
Likewise, a solar panel 's output may vary
from low on heavily-overcast days to
quite high on bright sunny days. If you 're
going to use solar energy to recharge your
batteries , you need a stable voltage level.
To get this, you' ll need to build a simple,
yet effective, charge controller and con­
nect it between a solar panel and your bat­
tery pack . My goal for this month is to
show you how to do just that. Now let' s
discuss some typical characteristics of
battery packs.

Battery Packs and
Charge Rates

Most rechargeable nickel-cadmium
battery packs used with FM handhelds
and portable rigs are marked with their
voltage and current rating (Photo C) . The
battery packs are normally recharged at
1/10their milliamp-hour (mAh) rating for
10 hours, plus an additional 1/2 to I hour
to overcome charging losses . The normal
charge rate for a 450-mAh pack, for
example, is 45 rnA for 10.5 to 11 hours
(assuming the pack was fully dis­
charged). Most of today 's battery packs
can also be rapid-charged at their full
mAh rating for one hour, plus a few min­
utes more to overcome charging losses.

Other recharge rates can also be used,
provided charge time is adjusted accord-

"Ifyou're going to use solar
energy to recharge your
batteries, you need a stable
voltage level....My goal for this
month is to show you how to do
just that."

Ham Radio Above 50 MHz March 1998 • CO VHF . 63



Figure 2. Circuit diagram of solar charging system. See discussion in text.

or two lN400l diodes should drop the
charging current into your desired range.

Likewise, if your handheld uses a 4.5­
volt battery pack, an 8-volt, 1.5-ampere
regulator plus "X number" of l N400l
diodes will drop voltage and charging
current into a desired range. For 3-volt
packs , you can use a 5-volt, 1.5-ampere
regul ator (Mouse r 511-Ln05CY), or
add more reverse current-protecting
diodes to "X number" of l N400 f diodes
with the 8-volt regulator. Adding or sub­
tracting diodes decreases or increases
charge current accordingly.

I say "X number" rather than specify­
ing exactly how many because you know
better than I do the charge rate and time
you desire. Instead, I'll explain the "easy
calculate method" behind this complete
charger (and its "X number" of diodes)
so you can select the appropriate parts,
design, and assemble it to fit your needs.
Stick with me, friends; the calculations
are actually quite simple. Refer back to
Figure 2 as we continue.

Easy-Figure Math
First, select it solar panel with an aver- .

age output of 3 to 8 volts more than your
selected regulator' s output to provide the
necessary "headroom" for proper regula­
tor operation. Second, choose a regulator
with an output of 2 to 5 volts more than
your battery pack's full-charge voltage.
Third, bear in mind that each reverse cur­
rent-protecting diode produces a .7-volt
drop-and that charging voltage must
always be higher than a battery pack 's
voltage. Now simply "tie all these ends
together" (isn't learning fun?).

Let's assume you're using a solar panel
with an average output of 18 volts and a
l5 -volt regulator plus one reverse cur­
rent-protecting diode to charge a 12-volt
battery pack. Eighteen volts into the reg­
ulator gives 3 volts "headroom" (15 volts
out minus the .7 volt drop across the
diode = 14.3 volts). This should yield a
charging current of between 100 and 400
rnA, depending on your pack (check it
with your milliamp meter!). Ifnecessary,
add a second diode to drop charging volt­
age to 13.6 and lower the rnA charge rate
for "trickle charging." Or, if you're
charging a lower-voltage battery pack,
you may want to add a third diode; out­
put will then be 12.9 volts. Get the idea?

As mentioned earlier, the charge con­
troller's regulator should be mounted on
a heatsink to avoid overheating . A small
1 by 2-inch finned sink like Mouser's

. ~LM_

IN OUT
GND

Connection
terminals

NOTE 2

___ J

Assembling the
Solar Charger

The circuit diagram of a simple and
effecti ve solar charging system is out­
lined in Figure 2. It consists of a solar
panel, a homebrewed charge controller,
and connection terminals for the battery
pack(s) to be charged. Placing the solar
panel (but not the controller or battery
pack!) near or in front of a window that
receives a maximum number of sunlight
hours each day usually produces enough
energy (voltage and current) for charging
one pack while you 're using another. The
key here is always having one pack charg­
ing and a spare one ready for use.

The charge controller' s purpose is to
limit charging current to the battery pack
during periods of bright/full sunlight and
to prevent the pack from discharging
back through the charging circuit during
periods of no sun. It does this by using a
power transistor-looking three terminal
regulator (mounted on a heatsink) and a
reverse current-protected diode, each
selected for your particular battery pack 's
full charge voltage.

Suppose ,for example,your handheld 's
battery pack is rated at 12 volts, 500 mAh.
A l5-volt , 1.5-ampere regulator (like
Mouser Electronics' 5ll -L78l5CY) and
one or two l N4001 50-volt, lO-ampere
diodes (like Mouser's 583-lN4001) con­
stitute the basic charge controller.

If your handheld 's battery pack is 6
volts, an 8-volt, 1.5-ampere regulator
(like Mouser' s 5ll-Ln08CY) and one

pack and charger right now to get the feel
of this technique .

Now let's consider a cheap, easy, and
foolproof way to recharge batteries.

NOTES:

1. Panel output must be greater than charge controllers rating
(see text).

2. Charge controller output must be greater than battery pack
rating (see text). ."

I 1N40011 I

I 3-terminal diode I
L ___

+
IN OUT +

~
Solar panel I regulator

I
(placed in NOTE I

r
ND

*O.D1 IlF Isunlight) 1 I -FO.01IlF

I
50V 50V I

- . .
L __________ •

rCHARGE CONTROLLER- - - - -, r - --,I I 1 IBattery
I : pack

j

the battery's positive lead (which is less
positive, with respect to the charger). To
check charging status, connect the mil­
liamp meter leads as shown- remember
to use the mA sockets and switch position
on your meter and do not accidentally
short the wires. Blown fuses are aggra­
vating to replace. If the meter reads back­
wards or a minus symbol appears in its
display, it indicates that the battery pack
is discharging rather than charging . Try
measuring your rig ' s existing battery

Photo C. By applying simple mathematical
calculations to a battery pack's marked volt­
age and current ratings, a variety of charge
times and current rates can be determined.
You then use these f igures to determine the
specifics of the solar charger you can build

based on this article.
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Resources

I

Both screw tips
filed flat and mate
with battery
terminals

lightweight wind generator, like the
"Whisper" unit pictured in Photo D, is an
ideal choice. Or, if you live near a stream
and get proper guidance to avoid upset­
ting natural wildlife, installing a small
hydroelectric generator is also an inter­
esting possibility for an alternative ener­
gy source. These ideas open yet another
door of discussion and may be featured
in a future column. ,

Meanwhile, get cracking on solar
charging your battery packs and be pre­
pared for any emergency in the future!

73, Dave , K4TWJ

Rubber band

I
I
I

Rechargeable I
battery pack :

I
I
I

+

Output from
charge contro ller

An excellent source of solar panels from small to large is Alternative Energy
Engineering, P.O.Box 339, Redway, CA 95560; Phone: (800) 777-6609.Alternative
Energy Engineering has everything from solar panels to wind and water/hydro-gen­
erators plus power inverters, charge controllers, energy-efficient stoves, heaters, and
much more . Their catalog is free .

Figure 3. Outline ofan "easy brew" connector/clipfor charging a batterypack.Connector/clip
assembly can be mounted in base ofa talkie stand or holder, or even held in place with just a

simple rubber band.

12 or 24 volts DC to 120 volts AC for
operating conventional gear, appliances,
etc. , and a switchbox is included for shift­
ing between the commercial power grid
and alternate energy system (Be sure to
have a licensed electrician install this
switchbox, and check with your power
company about "cogeneration" credits :
some utilities will pay you for feeding
your excess energy back into their sys­
tem , with appropriate safeguards for the
power network, of course.----ed.) .

For backup charging or supplementing
solar energy during periods of no sun, a

Finally , Dave didn 't want to blow his own horn, but he has a whole chapter devot­
ed to alternate energy sources (plus a lot of stuff on ham radio) in his new book,
Guide to Survival Communications, published by Universal Electronics, Inc., 4555,
Groves Rd., Suite I i, Columbus, OH 43232 ; Phone: (614) 866-4605; Fax: (614)
866-1201 . The book is $20 + $4 shipping. Dave says it will also be carried by sev­
erallarge chain bookstores.

Additional parts sources include:
All Electronics Corp., P.O. Box 567 , Van Nuys, CA 91408; Phone: (800) 826­

5432; Fax: (818) 781-2653.
Surp lus Sales ofNebraska , 1502 Jones St., Omaha, NE 68102; Phone: (800) 244­

4567; Fax: (402) 346-2939.
Tech America, P.O. Box 1981, Fort Worth, TX 76101-1981; Phone: (800) 877­

0072; Fax (800) 813-0087.

For the small electronic parts like regulators, heatsinks and diodes, I listed part
numbers from Mouser Electronics, one of several sources of these parts. You can
get a catalog or order parts by contacting Mouser Electronics at 958 N. Main,
Mansfield, TX 76063; Phone: (800) 346-6873.

532-50700BOO is usually adequate, or
you can mount the regulator directly to
the side of a metal box for heat sinking
(use Mouser's 534-4724 mounting kit
with insulating washers so the regulator
will not short out to the sink/box). Also ,
apply a small amount of heats ink com­
pound to the back/metal side of the regu­
lator and/or the sink. Don 't go overboard
here: too much is worse than too little . A
very thin layer is fine (it shouldn't
"squeeze out" when you tighten the reg­
ulator's mounting screw).

I'll leave the physical arrangement of
"connection term inals" for the battery
pack to your own ingenuity. In my case ,
I simply filed the tips of a couple of
screws bolted to perfboard materials and
positioned them to mate with my battery
pack's terminals (Figure 3). The perf­
board can be glued to the bottom of a
talkie holder for "drop-in" charging, or
simply secured in position on a battery
pack with a rubber band.

Photo D . Have you ever considered powering
your big rig or entire house by alternative
energy? A few large solar panels and a wind
generator, like the "Whisper" unit shown
here, plus a hefty charge controller, inverter,
and battery bank will do the job! (Photo

courtesy Alternative Energy Engineering)

Going "Big Time"
After getting your feet wet with this

small charger, you might consider pow­
ering your whole station or home by alter­
nate energy. Actually, the setup is just a
"sized up" version ofthis system. Several
medium-to-large banks of solar cells are
mounted on a wooden frame in the yard
or on a roof and connected to a high cur­
rent charge controller that, in tum, feeds a
big bank of deep cycle storage batteries.
A heavy-duty inverter is added to change
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A Packet Potpourri: Troubleshooting,
the Internet, and Packet Networks

First, we'll make sure everything 's working. Then we'll take a look at
who's using packet t oday and at the networks they're using to make
it work, as we begin the third year of "Digit a l Data Link,"

S ometimes, it' s the little stuff that
gets you.For instance, I hear about
all sorts of problems, usually

revolving around TNC parameters or
radio mods for 9600 baud. I heard about
one the other day, though, that made me
stop and wonder.

This story was related to me by Burt
Lang, VE2BMQ. Burt had built a new
link using a pair of Kantronics KPC-9612
TNCs and two Motorola MAXAR com­
mercial transceivers retuned to the ham
band. The problem concerned some bad
audio. ·On the bench , both the TNC and
radio checked out fine. But when installed
at the site, it didn't seem to work. Oh, the
radio was transmitting, and the TNC
seemed to be doing its job, but the data
wasn 't moving. Lacking any serious test
equipment (just a voltmeter and HT),
there was little to do but bring it all back
home again.

Troubleshooting
Techniques

Part of the problem was that this par­
ticular system was running at 9600 baud.
That complicates things a little, because
the audio sounds a lotlike white noise­
just a different kind of noise-compared
to the noise you hear on an unsquelched
FM recei ver. Your best piece of test
equipment-your ears-are unreliable in
this case, while at 1200 baud , they work
fairly well. Looking further into the prob­
lem revealed a serious audio-frequency
oscillation that was present on one of the
units, but not on the other. Burt swapped
TNCs, but the problem stayed with the
radio , so that 's where he went next.

Shie ld

TNC
Side

Radio
Side

Figure. The correct way to dress a coaxial
audio cable. The shield should be grounded
only at one end, with the other end trimmed
flu sh and insulated, to prevent ground loops.

Connecting the suspect radio to the
communications monitor showed no
problem, so he connected every thing
together again. When he found the prob­
lem still remained, he was briefly
stumped...until he started fiddling with
the TNC:to-radio cable. When he dis­
connec ted the shield ground at the TNC
end, the problem went away. As some of
you have already guessed, Burt had wit­
nessed a classic case of Ground Loop .Let
m~ quote Burt :

Ground loops (or rather their prevention)
are a very important factor in low-level audio
design. A ground loop is created when the out­
side shield of a shielded wire is grounded at
both ends to ground points that have different
residual voltages. A.current will flow in the
shield between the two ground point s. Any AC
component of this current will be coupled to

the center conductor. This can cause consid­
erable hum, or noise oscillations, in the cir­
cuitry. In the particular MAXAR radi o I was
working on, the receive audio circu it was left
active as an aid to monitoring. The heavy cur­
rent drawn by the audio output stage con­
tributed to the AC voltage differences on the
pc board gr~und and caused the oscillation.

Of course, this problem isn't limited to
9600-baud applications, but, at these
higher speeds, you 're supposed to use
shielded cable for audio interconnections
to take advantage of both the lower noise
that the shielding offers, as well as the
"clean" impedance of the wire itself,min­
imizing phase distortions. When you use
plain old wire, as is common (and fine)
for 1200 baud, the current flowing in the
ground wire isn 't as easily coupled to the
signal wire.

One way to reduce this problem is by
brute force: simply ground everything to
one common poin t with heavy braid,
ensuring that all equipment is at the same
voltage potential. This concept, known as
"bonding," doesn't completely eliminate
the problem. The simple soluti on, of
course , is to connect only one end of the
shield to ground (I recommend connect­
ing it at the radio side-see Figure). The
other end of the shield is trimmed flush
with the outer covering and insulated,

"When he disconnected the
shield ground at the TNC end,
the problem went away. As some
ofyou have already guessed,
Burt had witnessed a classic
case ofGround Loop."
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totally unconnected. The audio signal
will use the (conventional) TNC ground
wire as its return path, instead of the outer
shield, eliminating the ground loop. Burt
also mentioned that this issue is not cov­
ered in any ofthe TNC documentation he
has seen.

"Packet radio has reached a plateau of sorts. The Internet, which
many hams blame for the 'decline' of the packet networks, is
actually a godsend."

TNC Audio Interfacing
In general, the audio interfacing

between a TNC and a radio is easy and
straightforward. Always use convention­
al wire for control signals (such as PTT,
DCD, and Ground). For baud rates below
4800, you can also use conventional wire
for the audio signals. At 4800 baud and
above, you should use shielded wire, such
as single-conductor microphone wire or
thin coaxial cable (RG-174, for example).
Whenever you use shielded wire, make
sure that only one end of the shield is
grounded; the other end should be left dis­
connected and insulated. Don't use the
shield as a ground path, or you may end
up with a ground loop.

Packet and the Internet
This column marks the beginning of

the third year of the "Digital Data Link."
In my first column some two years ago, I
wrote about the future of packet, as I saw
it then , describing the efforts of a few
groups of hams who were trying to tum
the packet network into another Internet.

Looking around, I don't notice anyone
seriously pursuing that idea anymore. Oh,
sure, there are some folks who have cob­
bled together some software originally
meant for the Internet and applied it to
packet. However, the reality remains that
amateur packet simply doesn 't have the
bandwidth to be a reasonable facsimile of
the Internet. As I've written before, it's
senseless to try and duplicate the Internet
on radio-our way is slower, more
expensive, and not as good. But it sure is
a lot of fun.

Packet radio has reached a plateau of
sorts. The Internet, which many hams
blame for the "decline" of the packet net­
works, is actually a godsend. It has taken
all those half-hearted hams, who weren 't
really interested in packet but used it
because it was the only game in town, and
sent them away. In that sense, we've lost
a few people to the "net."

In another way, though , it has been a
wonderful thing because the packeteers
who are left these days are the ones who
are really interested in packet for what it
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is-a place to experiment and learn.
Actually, this is much like the HF bands.
Nobody thinks of amateur radio as seri­
ous competition for the telephone system,
but it was at one time, when phones were
scarce . Now, we use our spectrum for
experimentation and learning. Even
DXCC and contesting teach you some­
thing, don't they?

Ham Netecape (Not)
Today, we can take an old 80386 com­

puter, usually for free, load LinuX onto
it, and create a very powerful (compared
to a TNC) TCP/IP router and server.
Connect a bunch of those together with
radios, and you've got a robust TCP/IP
network. You can configure your
Winsock to "think" of your TNC as just
another phone modem and play Netscape
to your heart's content.

Notice, however, that nobody's both­
ered to do that. Why not? I can't profess
to know all the answers, but I have a
guess: No person or group can build up
enough interest to get a "critical mass"­
a large enough users' group to make it
interesting and worthwhile to participa te.
Face it, after a short while, a group of 15
people doesn't come up with many new
ideas , and hanging out online with them
loses its appea1...especially when the
Internet offers such diversity. I'm sure
there are some other reasons, but it seems
to me that that's the big one.

But, interestingly, as we see fewer par­
ticipants, we're also seeing more inter­
esting (and higher-technology) projects.
For example, TAPR (Tucson Amateur
Packet Radio) is designing a spread-spec­
trum radio and plans to sell it (probably
as a semi-kit) to you and me. From what
I understand about the project, this will
allow anyone to build a faster-than-ISDN
network with fairly little effort orexpense.

A Preview...
Over the next few months , I am plan­

ning to take a look at the major types of
networking firmware. I'll start this month
with a brief overvie w of each of them,
then get into the gory details with a step­
by-step guide to getting a network node
on the air.

To set up for next month, let's take a
quick look at what's out there. These are
necessarily brief and simplified, but before
you fire off an e-mail that I forgot this or
that, wait until the full-blown article.

I

TheNET
By far, the most commonly used net­

working software is TheNET, especially
in its TheNET Xl (by G8KBB) and the
older TheNET Plus (by NJ7P and N700)
flavors. This software is designed to run
only in a Z-80 TNC-2 or compatible
clone. You configure the basic default
parameters and load the software into an
EPROM memory chip, which is plugged
into the TNC.

Once you switch the TNC on, it sends
out a message over the radio and RS-232
ports, announcing that it's there. Other
nodes hear this "broadcast" and add the
new node to its list of partners. The new
node also hears the broadcasts of other
nodes, and it starts building its list of part­
ners. If you <;10 nothing, the individual
nodes eventually configure themselves
and start working as a network. Of course,
the sysop can, and usually should, inter­
vene a little to optimize performance.

From the user's point of view, you sim­
ply connect to your nearest node, and hop
from neighbor to neighbor until you reach
their destination. The network will also
automatically route a multi-hop connec­
tion, if it has heard (indirectly) the desti­
nation station's broadcast message. The
path that the broadcast message takes
helps determine the path the connect
request will take.

G8BPQ
Similar to TheNET, but designed to run

under DOS, is the G8BPQ network
switch (written by, oddly enough,
G8BPQ) . It functions in much the same
manner as TheNET, and, for now, that's
all I'll say about it. We'll cover the dif­
ferences later.

ROSE
Although it has declined in popularity,

the ROSE switch is still fairly popular,
especially overseas. Written by W2VY,
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Battery Protection Revisited

A "snubber" diode across a relay's coil will
help protect the switching transistor from

damaging back EMF spikes .

it's also designed for the TNC-2 and also
resides on an EPROM. Very much unlike
TheNET, it depends entirely upon the
sysop to learn its place in the network.
Sending no broadcasts, all neighbor and
routing information is entered manualy
by the sysop.

The creation of these routing tables
used to be a sysop's worst nightmare,
especially at a large site. Taking the easy
way out, NX2P worked long and hard to
create a Windows-based graphical net­
work configurator for ROSE. You simply
draw the network with icons, fill in some
details, and it creates all of the routing
tables in an instant. These are uploaded
over the air to each TNC in the network.

The user cannot hop from node to node,
instead issuing a command for the entire
connection in one shot by specifying the
entry and exit points from the network.
Much like the telephone network when
you dial a number, the network takes care
of making the connection, invisible to the
user. Again, the sysop's routing tables
determines the route the connect request
will take. :

I've received some correspondence
about the battery deep-discharge pro­
tection circuit which appeared in the
November 1997 issue, and I want toclar­
ify two things. First, the ground was
inadvertently omitted; the center pin of
the 78L08 (and the other components
shown connected to it) should be con­
nected to the negative terminal of the
battery. Second, the circuit will work as
it is, but it is far from optimum. Probably
the most important change would be to
add a diode across the relay's coil, to pro­
tect the transistor from the reverse EMF
that appears when the coil is switched
off. This so-called "snubber" diode will .
conduct any voltage spikes and render
them harmless. The ARRL Handbook
covers this fairly well-look in the index
under "Transistors as Switches."

'Snubber'
Diode Relay

Coil

FPAC
Much like G8BPQ, FPAC is a version

of ROSE that's designed to run under
DOS. Written by a team in France (in
cooperationwith, and using source code
from, W2VY), FPAC is much like ROSE;
again, there's little else to say for now.

FlexNet
FlexNetcomes in three (soon four) ver­

sions: DOS, Windows 95, RMNC, and
(soon) LinuX. They all work the same
and are completely interchangeable in the
network; the only difference is the hard­
ware platform. Since DOS and Win95 are
understood, let's look at RMNC. This is
a TNC-like card, based on the 6809 proc­
essor, which joins with other cards on a
passive backplane to create a node clus­
ter. The software resides in an EPROM.

Similar to TheNET, FlexNet essen­
tially configures itself to the existing
network through broadcasts. Unlike
TheNET, there are few parameters that
the sysop can change, as the network uses
the broadcasts and other measures of
channel activity to automatically adjust
all parameters to an optimal value for that
moment. As conditions change, so do the
parameters, making for a robust network.

The user can let the network route the
entire connection, like ROSE , or can do
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it hop by hop, like TheNET, or anything
in between. It can even find someone by
looking in Heard lists for a specific call­
sign. As its name implies, it is very flex­
ible and powerful. See my June, 1997,
column for more details.

rcrliP or NOS
Not really a separate and distinct pack­

et network per se, it's nothing like any of
the above. This is really a wire-line net­
working protocol (actually, a suite of pro­
tocols) which makes up the basis for the
Internet. TCP/IP is really good at mov­
ing traffic and at routing connect re­
quests , but sub-optimal in dealing with
RF paths. While the LinuX implementa­
tion is fairly complete, there are a num­
ber of DOS implementations (NOS,
JNOS, TNOS, etc ....) as well.

Most often, we see a TCP/IP network
where the computers are providing the
services (the "servers"), and a more con­
ventional TNC-based network provides
the transport and, sometimes: the routing
aswell, from server to user. All of the net­
work systems mentioned here support
TCP/IP operations, passing the server
data to users .

Refer to my February and March,
1997, columns for the details about set­
ting up and using JNOS, one of the DOS
versions of TCP/IP. I've also heard about
a new flavor of NOS called MFNOS,

which I'll be writing about soon-its
advantage is that, unlike most other NOS
derivatives, it sets up very easily.

Others
There are a few other minor players ,

notably the Vancouver and Ottawa
groups, as well as the Graci lis boxes,
which are popular in some areas, but
never seemed to catch on in a big way. I
can't omit TexNet or Nord><Link,
either. Placing them in the "other" cate­
gory doesn't mean that they are somehow
inferior-on the contrary , they're gener­
ally innovative-it's just that I can only
touch upon the systems with large user
bases here. In any case, I'll be mention­
ing these when comparing other systems.

Did I Miss Any'?
Gee, I hope I didn't forget anything.

Oh, sure, there are some networks out
there that I've never heard of, especially
likely as you get further from North
America. Ifyou know of one, please drop
me a line, I'd like to hear about it, even
if you don't have many details.

That's all the room I have for this
month. Next month, as promised, we 'll
take a deep look into setting up one of
these networks for yourse lf, as well as a
list of networking resources for you to
investigate. Until then, 73. •
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Playing
Cards

Top quality, plastic coated
playing cards.

ONLY $9.95 per deck

1998/99 Calendars
Fifteen month

calendars ­
January'98

through
March '99

Please specify
Amateur Radio or

Classic Radio Calendar

ooksards
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
for$100. Also includes practical tips .
and techniques on how to crea)e your
own electronic projects .

Order No. 33PROJ ....$15.95

Amateur Radio Equipment Buyer's Guide
This New 144-page book is your single source for detailed

informationon practically every piece of Amateur Radio equip­
ment and every accessory item currently offered for sale in the
United States. From the biggest HF transceiver to Ham com­
puter software, it's in the CO Guide, complete with specs and
prices. Over 2100 product listings (3100 including transceiver
accessories!).

Also includes the most comprehensivedirectory anywhere
of Ham product manufacturers and dealers in the USA, com­
piete with phone and FAX numbers, web sites, and E-mail addresses, with 475
dealers and manufacturers listed.

The CO Amateur Radio Equipment Buyer's Guide is jam-packed with solid
information and great reading. No Ham should be without a copy in the shack.
Makes a great Holiday gift, too. Order today and gel 'guaranteed delivery in time
for Christmas. $15 95Order No. EBG...... •

CQAward Pins

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

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 comprehensive
source of HF
propagation prin­
cip les, sunspots,
ionospheric pre­
dictions, with pho­
tography, charts
and tables galore!

Order No. SWP $19.95

W6SAI HF Antenna
Handbook
by Bill Orr, W6SAI
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 voume won 't be published
unt il 1999 .

Order No. BALM97......$19.95

Calendars,
The Quad Antenna
by Bob Haviland, W4MB
Second Printing
An authoritative
book on the
design,
construction,
characteristics
and applications
of quad
antennas.

Order No. QUAD $15. 95

McCoy on Antennas
by Lew McCoy, W11CP
Unlike many
technical
publications,
Lew presents
his invaluable
antenna infor­
mation in a
casual, non­
intimidating
way for anyone!

Order No. MCCOy ....$15.95
The Vertical Antenna
Handbook
by Paul Lee, N6PL
Learn basic
theory and
practice of the
vertical antenna.
Discover easy-to­
build construction
projects.

Order No. VAH $9.95

Keys, Keys, Keys
by Dave Ingram, K4TWJ
You'll enjoy
nostalgia with
this visual
celebration of
amateur radio 's
favorite accesso­
ry. This book is
full of pictures
and historical
insight.

Order No. KEYS $9.95
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For t he Newcomer to VHF~eginner'5 Corner

"Are You a Ham?"

It's a question you might hear in the most unexpected places. But it's
nearly always an opening to the friendship and brotherhood for which
our hobby is deservedly famous.

My girlfriend, Wendy, and I were
standing on the beach watching
the sun dissolve, like a giant

neon Alka Seltzer, into the Gulf of
Mexico . It's breathtaking and awe inspir­
ing- and really inexpensive entertain­
ment. Somehow , we started talking about
the illusion of the sun going down and
what someone on the other side of the
world would be perceiving as the sun ris­
ing. I waxed into some rather obscure
technical issues , as I often do from time
to time.

A stranger was listening in on our con­
versation. Soon, she moved closer and
introdu ced herself. Then she asked me
how I knew so much about the movement
of the sun. Wendy chimed in that "i t has
something to do with all those years he' s
played with his ham radio. I think it has
affected his brain."

"Are you a ham?" the stranger asked
me enthusiastically.

"What?" I replied . I know it's a preju­
dice of mine, but I jus tdidn 't expect a pret­
ty young woman standing on the beach
watching the sun sink into the Gulfto have
such a strong interest in our hobby.

"Are you a ham?" she repeated .
That started a long conver sation that

continued on to a nearby coffee shop. It
was almost as if fate had guided the three
of us to the beach that evening to watch
the sunset. The young lady goes by the
nickname J.D.-no idea what it stands
for. She and her husband are amateur
sailors and have plans of sailing a small
boat around the world in the next couple
of years.

J.D.' s father was a ham, too (he died
when she was just a child). He had served
in WW II and told her all sorts of stories
about passing traffic using Morse code .
She think s it 's romantic , and want s to
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learn the code. But she is also determined
to have her ham license so that she can
take a rig with her on their round-the­
world voyage. Not a bad idea.

"I saw Titanic ," J.D. noted. "My one
comp laint was that they should have
shown more of the attempts to get help
via the radio. Why didn 't some other ship
pick up her signals?"

"J .D., things were quite different back
then. Radio communication was pretty
new and raw at the time. A lot of ships
didn 't have a radio. The ones that did
didn 't always man the station 24 hours­
a-day.Radio was still in its infancy then."

"I just can 't imagine being out on the
high seas without a radio these days."

"I don 't think that you should be.
Getting a ham license is easy. It 'll take a
little work, but you won' t have any diffi­
culty with it."

"I bet if! get my license and have some
trouble on the sea that there will be some

ham there to help me one way or another."
"Absolutely. Hams are always helping

each other out. And it 's a heck of a good
way to make new friends. You 'll meet
some really interesting new people when
you get on the air."

J.D. smiled.
Wendy has done a lot of sailing, too, so

the conversation bounced back and forth
around sailing and radio and where to get
the best Buffalo wings in town. Finally,
we realized it was time to call it an
evening. J. D. stopped by our house long

"I know it's a prejudice ofmine,
but I just didn't expect a pretty
young woman standing on the
beach watching the sun sink
into the Gulf to have such a
strong interest in our hobby."

By Peter O'Dell, WB2D
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"It never ceases to amaze me how quickly hams make friends. I
think we sometimes neglect to mention our hobby simply because
we think that 'regular' people wouldn 't be interested."

Did it really happen? Probably not. But
it could have. This legend has been float­
ing around ham radio circles for over 50
years now. Like a lot of other modern
myths , it's always told as something that
happened to a friend of a friend.

enough for me to give her some extra
copies of ham magazines (mostly CQ
VHF) , a book for the would-be ham by
some obscure WB2 , a copy of the new
CQ Amateur Radio Equipment Buyer 's
Guide, and an old copy of the ARRL
Handbook. That ought to be enough to get
her started .

It never ceases to amaze me how quick­
ly hams make friends. I think we some­
times neglect to mention our hobby sim­
ply because we think that "regular"
people wouldn't be interested. Go ahead,
and make a quip about your hobby when
you meet new people . You don 't have to
hit them over the head with it. Just men­
tion it. You' ll be surprised how many will
show some level of interest in it.

Another Beach,
Another Ham

The next evening, Wendy and I went
back to watch another sunset. They' re all
different-each one more spect acular
than the last. Feeling the warm sand
beneath my feet, I thought about another
ham standing on a different beach more
than a half century ago. He was watching
something sink into the sea, too. But it
wasn't the sun.

The jungle was hot and heavy and
close. Almost no beach-the tide was in.
Just jungle and water. Jones's wet clothes
clung to him , but he was alive. That
thought had run through his mind over
and over as he watched his wounded
fighter sink into the shark-infested sea a
hundred yards off shore of this unnamed,
uncharted island. Would he be rescued?
Didn' t matter, he was alive. Ifonly he had
been able to pull out the transmitterbefore
the plane started sinking! He could make
an antenna out of a wet vine or someth ing,
but first he needed a radio. Even a ham
could only do so much .

What resources did he have? His
sidearm-a Colt .45 automatic- a knife,
and a three-year-old copy of QST maga­
zine. The pages were wet now, but they
would dry out.

Jones was sure he was alone on this
swamp somewhere in South Pacific off
Midway. If the Navy couldn't find him,
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chances were good that the Japanese
wouldn ' t, either. Nonetheless, he
couldn't risk building a fire. In this heat,
he would dry out soon enough anyway .
. The single , metallic "click" brought
him to his senses . As he raised his hands
and slowly turned around , the magazine
fell out of his shirt into the sand. Regular
Japanese Army. Short. Mustache. Rifle
aimed at his chest. For a moment their
eyes locked, and Jones knew his life was
over. This man would not take a prison­
er. He was amazed at how calm he felt
staring death in the eye.

His captor dropped his eyes to the
ground where the QST had fallen. Jones
knew that when the Japanese soldier
looked back up, he would pull the trigger.
He wondered what he would feel. Pain?
Burning? Or maybe blackness. Nothing.
Do the lights just go out? But there was
no shot. Just a question:

"Are you a ham?"
"What?"
"Are you a ham!"
"Yes. I'm K6..."
They exchanged callsigns and recalled

working each other. Yoshi had studied at
Berkeley before the war and spoke per­
fect English.

"What are we going to do? The soldiers
in my unit will kill you if they find
you...Oh. I' m sorry," he mumbled, look­
ing embarrassed as he dropped the barrel
of his rifle and uncocked the firing pin.

Jones was stunned, but he understood.
He couldn 't kill a fellow ham , either.
Hell, he had Yoshi ' s QSL card on his wall
at home. It would be like shooting his own
brother. Nothing made sense any longer.
Somewhere deep inside , he knew the war
was over for him, even if by some mira­
cle he was rescued.

"I haven 'tread that issue of QST. Could
I borrow it, please?"

"Of course. You can have it. I' ve read
it cover- to-cover about 50 times in the last
year alone."

The story goes that Yoshi kept Jones
hidden away from the other Japanese sol­
diers until the war ended. He ate half his
food and smuggled the other half to the
American ham. Jones caught fish , and
Yoshi taught him to love sushi.

Fast-Forward 50 Years
But ham radio has the mystical ability

to bring together the far corners of the
Earth. The most unusual ham conversa­
tion that I ever heard came as the Soviet
Union was collapsing and the Berlin Wall
was coming down. I was tuning across the
bottom ofthe 20-meter phone bandwhen
I came across a QSO that sounded inter­
esting. A W I in Maine was chatting with
a ham in one of the Baltic countries-I
think it was Estonia. A year earlier, the
Estonian would certainly have lost his
license and maybe his life for engaging
in such a conversation.

They were talking about how the Wall
had come 'down. The WI related how
some entrepreneurs in his town had gone
to Berlin and salvaged very large chunks
of what had been the Wall. They had
returned to Maine and were selling small
pieces of it as souvenirs. The Estoni an
laughed and said that he would love to be
able to buy a piece of the Wall himself.

"Give me your address," said the WI.
"I'll buy a small piece and send it to you.
It's pretty inexpensive-maybe $10 or so.
No big deal." For those of us who grew
up in the cold war, survived the bomb­
shelter craze, and laughed at the utter mad­
ness of Dr. Strangelove , it was a moment
to savor. But all along, there was a cama­
raderie among the hams that transcended
the political bickering and maneuvering
that our leaders went through .

I remember a small incident that hap­
pened over a decade before the Wall came
down , but then, it's those little things that
let us know that we 're all human. I was
working the CQ WPX Phone contest as a
single op and had been sitting at the radio

"His captor dropped his eyes to
the ground where the QST had
fallen . Jones knew that when
the Japanese soldier looked
back up, he would pull the
trigger....But there was no
shot. Just a question: 'Are you
a ham?' "
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Oops...
Perfection continues to be elusive...

• "East is east , and west is west, and never the twain shall meet." So goes the old
saying-except in UTM (Universal Transverse Mercator) map grids, in which
there 's only north and east , and we managed to mix them up in our two articles last
month that dealt with the topic, "Going Global for Grids" and "In the Public
Interest." In both of those articles, we said that in UTM, you report the "northing"
coordinate first, followed by the "eas ting" coordinate (standard cartographic prac­
tice is to report north-south position first, then east-west, as in latitude, then longi­
tude). Well, we had it backwards. UTM does it the other way around: you report
"casti ng" first, then "northing."

It's interesting that very few general mapping experts really know much about
UTM, including people at map companies, the Library of Congress and even the
U.S. Geologica l Survey , all of whom we called while trying to figure out which way
was up in UTM. Finally, WA3PZO was able to tap into more specialized informa­
tion on the Intemet, and reports on it in detail in this month' s "In the Public Interest."
We think we've got it right this time.

• Also in last month's "In the Public Interest," we accidentally cropped N0HZN
out ofthe right-hand photo on page 56 (except for his legs, that is). Sorry, John...but
then, he did get the whole left-hand photo to himself !

• And speaking of last month 's pictures , we had the wrong one on page 32, in
"Microwaves: Ham Radio' s Final Frontier. " What was supposed to be Kent Britain,
WA5VJB, testing the gain of a W60AL 15-turn microwave helix wasn 't. The cor­
rect photo is pictured here.

Now, this is Kent Britain, WA5VJB, testing the gain of a W60AL l S-turn microwave helix
at the i997 Central States VHF Society Conference antenna range. in case you' re wonder­
ing, the gain was +i5 dBic (decibels over isotropic, with the "r" noting that it's circular).

• Plus, in "A 6-Meter AM Experimen t on the World Wide Web" in January 's
issue, we weren' t particularly specific about identifying the 6-meter Halo antenna
on the author's car (photo, page 41). Just to clarify, that' s a KB6KQ loop antenna,
made by KB6KQ Antennas of Carson City, Nevada. See their ads here in CQ VHF
for contact information.

• Finally, a personal apology from W2VU to any of you who sent in subscription­
related messages via e-mail inNovemberorDecember.Allmailtocqvhf@aol.com
was coming to me, and I would forward non-editorial messages to the appropriate
party. Well, I got really backlogged and it stopped happening.Now, the circulation
department is regularly checking the e-mail directly , sol won't be able to bollux
things up anymore.
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with the headphones since Friday night
at 7:00-and it was Sunday afternoo n
now as I sat calling CQ and working
Europeans. The roar had been virtually
non-stop, and my brain was mush.

There was a weak Swiss station who
had answered, but I kept missing the sec­
ond letter of his suffix. Finally, there was
a booming signal and a deep voice that
said "Echo, it's echo, roger?" I rogered the
Echo and signed with the Swiss station.
Oddly enough, the next station I worked
was a UA3-a Russian-with a booming
signal and deep voice...and a chuckle.

Borders of the Mind
Ham radio cuts across all sorts of bor­

ders; some of them are political and geo­
graphical, but others are social of one sort
or another. Even if you have no interest
at all of ever getting on the OX bands,
you'll find that your radio cuts across
many boundaries.

Unless you live in a really small, iso­
lated rural town, chances are that there
are a number of ethnic groups and reli­
gions represented on your local repeater.
When you hear a voice coming out of the
speaker, you probably don 't stop and
wonder about what color the owner' s skin
is. Or what his or her religion is. Maybe
the person' is a quadriplegic or is blind.
Does it make any difference? No.
Everyone is equal on the radio.

But it is more than equality. We are at
once anonymous and close . Hams are
brothers and sisters. We are family. •

Resources

The "book for the "wou ld-be ham by
some obscure WB2" would be Ham
Radio Horizons: the Book, by the ever­
modest Peter O'Dell, WB2D, pub­
lished jointly by CQ and the ARRL.
There's also a "Ham Radio Horizons"
companion video produced by CQ by
the never-modest Rich Moseson,
W2VU (then NW2L) . Both are excel­
lent introductions to ham radio and are
available (as are the other references
Peter mentioned) from the CQ
Bookstore, 76 N. Broadway,
Hicksvi lle, NY 1180 1; Phone: (516)
681-2922; Fax: (516) 681-2926.
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Editor's Note: This month, we've got only answers for
you.i.replies to our request in January's "Q&A" for infor­
mation on an unusual-looking antenna called the Spiral Ray
that reader Ron Harris, KB8TIC, was trying to learn more
about. Thank you to all who replied. Here are two ofthe more
informative answers.

From "JeRB," K8WPI, Kalamazoo, Michigan :

The ubiquitous "SPIRALRAY" (one word , not two) was
manufactured by TELREX of Asbury Park, New Jersey. This
antenna first appeared in their literature in the early '60s and
was featured in one of their last catalogues, August of 1977.

Directly from the catalogue...

Telrex 'spiralray' antennas are basically parasitic yagi's [sic] with
skewed dipoles, tuned and matched, to provide an unusually effec ­
tive circular-polarized array , with extremely high gain, and a relia­
bility of performance not possible before with any other circular­
polarized antenna.

Many governmental, commercial and advanced amateur station
operators have acclaimed the exceptional linear response which has
provided a rewarding experience and a reliability of signal strength
not subject to extreme variations due to changes in propagation modes
or ducting phenomena.

No other circular-polarized array known to the art today can pro­
vide the reliability, the linearity, and/or gain per element, and pound
of metal.

The model 2SRll14 featured 15 dBd gain, FIB ratio of 23
dB and a beamwidth of36 degrees . Price was $99.00. The stan­
dard Telrex model numbers would indicate this antenna offers
11 elements on a 14 foot boom.

For those unfamiliar with Telrex, they were a leading pio­
neer and manufac turer of very high quality antennas from 1921
until their demise in the late 1970s. Although today, descrip­
tive phrases such as "Big Bertha" and "Christmas Tree" are
commonplace adjectives, both were actually models of anten­
nas, or, more accurately, "arrays" sold by Telrex. The product
line ran from three elements on 80 meters to 15 elements on
440 MHz. Between the extremes, they made over 30 models of
Yagis for amateur service, and nearly as many dipole antennas.
The commercial line included dish-type antennas for space'corn­
munication, as well as more commonplace terrestrial antennas .

In addition to antennas, Telrex also made rotors , including
one for the original "tum the tower, not the antennas" approach ,
used on their "Big Bertha." The rotor for this array developed
18,000 inch-pounds of torque, offered (as did all of theirrotors)
380 degrees of rotation, and weighed a mere 145 pounds after
you took it out of the shipping container.

Keeping an eye open at swapmeets, their dipoles and baluns
are occasionally seen, and it is not extremely rare to hear aTelrex
Yagi on the air. Not bad for a company that has been out of
business for over 20 years. As for the Spiralray, I would give
something just short of a body part to play with one. Wow!

Ham Radio Above 50 MHz

The Spiralray antenna by Telrex. This unique antenna was circularly
polarized and apparently was quite an excellentperformer despite1s

unusual appearance.

From Jeff, Goldman, K3DUA :

The antenna shown on page 23 of the January '98 issue of
CQ VHF is (I believe) the "SPIRALRAY" manufactured by
TELREX in the early 1960s. There were three versions of the
antenna. They were all l l-element, with boom lengths of 27,
36, and 47 feet , and having gains of 16.5, 17.8, and 19.0 dB,
respectively. The prices back then were $48.75, $95.00, and
$195.00.

Telrex also made a set of three antennas in which all the ele­
ments were in one plane in the conventional fashion: same boom
lengths and gains and price. The Telrex catalog that I have shows
the antenna with the driven element and all other elements rotat­
ed from that shown in the picture-the driven element is about
45 degrees from horizon tal. Hope this helps.
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The following hamfests are scheduled for March, 1998:

March 1, 11th Annual F leamarket, New Wes tminster
Armories, New Westminster, BC. Talk-in: VE7RBY 145.35(-)
or 442 .85. For informati on, contact Harry, VE7HNC , (604)
530-3962, or Graham, VE7ABC, (604) 530-1907, packet:
<VE7 ABC@VE7KIT>.

March 7, HAMCOM '98, Florida Tringa li Community
Center, East Englewood, FL. Talk-in: 146.700. For informa­
tion, contact George Shreve, KA4JKY, at 13591 Martha
Avenue, Port Charlotte, FL 33981, or call (94 1) 697-3 445;
e-mail: <gshreve@ew o1.com>. (exams)

March 7, 17th Annual Mike & Key ARC Electronics
Show an d Fleamarket ,Pavilion Exhibition Hall of the Western
Washington Fairgrounds, Puyallup, WA . Talk-in: 146.82/22
(PLl03 .5) & 146.58 Simplex. For information, call (253) 631­
3756 (eves/weekends only); e-mail: <mwdink@eskimo.com>.
(exams)

March 7, Springfest '98 Hamfest, Holy Spirit High School,
Abseco n, NJ. For inform ation , write SPARC, P.O. Box 142,
Absecon, NJ 0820 1, or call Eva, KB2QXU, (609) 407-2923 .

March 7, Hamfest , Cave City Convention Center , Cave
City, KY. Talk-in: 146.34/94. For informatio n, contact Bill
"Tate" Wilkinson, KE4KRN, 113 St. Marys Court, Glasgow,
KY 42 141, or call (502) 651-6561; <bwilkinson@glasgow­
ky.com> or <www .scrtc.b lue.net/mc are/>. (exams)

March 7, Hamfest Under the Sun,Ridgewood High School ,
New Port Richey, FL. Talk-in: 146.64. For information, call
Rick , KF4GXS, (813) 836-3900 or (813) 842-2127.

March 8, Indiana Hamfest & Computer Show, Indiana
State Fairgrounds, East Pavilion Building , Indianapolis, IN .
Talk-in : 147.060 repeater. For information, call Dennis
Baurenfie nd, WB9ZNZ at (317) 996-3782, or e-mail:
<dbauemfiend@c leveland.Dfas.mil>.

March 13-14, Hamfest, Maxwell Convention Center,
Tulsa, OK. Talk-in: 145.310 or443.75 open autopatch 146.88.
For information, call (918) 622-2277 voice or fax; e-mail :
<megriftin@ionnet.net>; Web site: <www.greencountry.
cohamfest>; or write to P.O. Box 470132, Tulsa, OK 74147 ­
0132 ; or call (918) 808-5377. (exams)

March 14, 5th Annual Hamfest & Computer Show,
National Guard Armory , Avon Park, FL. Talk-in: 147.270
repeater. For information, contact Dennis Koranda, KF4JTM,
(941) 382-9560 ; WWW: <www. strato.net/r-hamradio>.

March 14, HAMBASH '98, Ararat Temp le, Kansas City,
MO. For information, contact Steve Dowdy, WJ0I, 12411
Olive, Kansas City, MO 64146 , call (816) 941-3392; Fax : (816)
941-3208; e-mail: <sdowdy@qni .com>. (exams)

March 14, Kerbela Hamfest, Kerbela Shrine Temple,
Knoxville, TN. Talk-in: 144.83/145.43 or 146.52 simplex. For
information, contact Paul Baird, K3PB , 1500 Coulter Shoals
Circle, Lenoir City, TN 37772 , (423) 986-9562.

March 14-15, St. Patrick's Day Hamfest, Midland County
Exhibi t Building, Midland, TX . For informa tion, contact the
Midland Amateur Radio Club at P.O. Box 440 1, Midland, TX
79704; or contact Larry Nix, N5TQU bye-mail: <oilman@
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Ix.net>; also see Hamfest flyer and down load a registration form
at: <http://www.lx.net/edge/midswap.html>. (exams)

March 15, Hamfest/Computer Show, York County Vo­
Tech School, East Berlin, PA. Talk-in: 146.97,447.275. For
infor mation, contact Ted Rodes, 17 Sedgw ick Dr., East Berlin,
PA 17316, or call (717) 259-8063 ; WWW : <http://mem bers.
aol.com.yorkfest>. (exams)

March 15, 38th Annual Hamfest, Sterling High School
Field House, Sterling, IL. Talk-in: 146.25/146.85 . For infor­
mation, contac t Lloyd Sherman, KB9APW, AC815 336-243 4;
or e-mail : <Isherman@essexl.com>.

March 15, Hamfest '98, Jefferson Cnty . Fairgrounds ,
Jefferson, WI. Talk-in: 145.49 repeate r. For inform ation, send
SASE to TCARC, W9MQB, 711 East Street, Fort Atkinso n,
WI 53538 .

March 15, 43rd Annual Hamfest/Computer Fair, Lucas
County Recreation Center, Maumee, OH. For infor mation,
send SASE to Paul Hanslik, N8XDB, TMRA, P.O. Box 273
Toledo, OH 43697-0273, or call (419) 243-3836.

March 15, 26th Annual Hamfest/Computer Show, Palace
Inn, Monroeville, PA . Talk-in: 146.13/73 and 147.72/12
repea ters and 146.52 simplex.For-information,call orfax: (4 12)
754-0562.

March 21, Hamfest, West Orange High Schoo l, West
Orange, NJ. Talk-in : 146.415+1.0 85.4T/146.520 simplex.
For information, contact Jim, N2TDI, or Liz, N2WGH Howe ,
(973) 402-6066 . (exams) .

March 21, FleaMarket, Hudson Lions Club, Hudson, NH.
Talk-in: 146.25/85, 222 .86/224.46, 444.625/449.625. For
information, contact John, KA IFYB, 1 Paget Dr., Hudson, NH
03051 , or call (603) 881-5796; Fax: (603) 598-0181 , or e-mail :
<bru nelle@tiac.net>.

March 22, 20th Annual Hamfest, Madiso n High School,
Madison, OH. For information, contact Len Sechrist, WS80
Hamfest PR Chairman, 8550 Now len Street, Mentor, OH
44060, or call (440) 255-011 2. (exams)

March 22, WECAFEST '98, Yonkers Raceway, Yonkers,
NY. Talk-in: 147.06/.66 PL 114.8. For information, contact
Tom Raffae lli, WB2NHC at (914) 741-6606.

March 22, LAMARSFEST '98, Lake County IL
Fairgrounds , Grayslake, IL. Talk-in: 147.945/ .345 NSRC
Repeater; 146.52 simplex. For infor matio n, contact Dave
Gudewicz, KB9KDA, 5 Briantine Lane, Grayslake, IL 60030
or call (847) 937-8227 until 9:00 pm. (exams)

March 27-28, 15th Annual Hamfest, Bartholomew Cnty.
4H Fairgrounds, Community Building , Columbus, IN. Talk-in:
146.790/146.190. For information, contact Marion Winterberg,
WD9HTN, 11941 W. Sawmill Rd., Columbus, IN 47201 -8000
or call (812) 342-4670; e-mail: <winterbe@hsonline.net> .

March 28, Annual Hamfest, Natio nal Guard Armory,
Tullahoma, TN. Talk-in: 146.70(-) . For information, contact
Larry Mars hall, WB4NCW, (931) 455 -0070; e-mail:
<lmarsh@edge.net> or Ian Hayne s, AB4SW, (931) 649-5 187,
e-mail: <ithaynes@edge.net>.

March 28, Annual Hamfest and Computer FleaMarket,
Michigan City High School, Michigan City, IN . For inform a-
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Operating Notes

EME data courtesy W5LUU. More contest info is available on the CQ
VHF Web page at: <http://members.aol.co,m/cqvhf/navhfcon.htm>.

Osborne, WD4MBK, at <cosborne@pipline.com> or Fred
Runkle, K4KAZ, at <engineer@rightmove.com>.

July 23-26, Central States VHF Society Conference,
Adam 's Mark Hotel, Kansas City, Missouri. Details to follow
in future issues.

For March and April , 1998:

March
1 Good EME conditions
7- 8 IARU Region 1 (Europe/Africa) VHF Contest
7- 8 DUBUS EME Contest (Europe) 144/1296 MHz
29 Good EME Conditions

Good EME Conditions
ARRL Spring Sprint, 144 MHz
ARRL Spring Sprint, 222 MHz
Lyrids meteor shower peak
Good EME Conditions
ARRL Spring Sprint, 43i MHz

April
5
13
21
22
26
29

VH F Conferences

April 3-4, Southeastern VHF Society Technical Confer­
ence , Atlanta Marriott Northwest, between Atlanta and
Marietta, GA. Program will include technical presentations,
antenna gain measurements, noise figure testing, flea market
auctions, Saturday banquet and family activities. Discount on
registrations before March 14.Pre-registration for antennamea­
surement is recommended. Hotel rate is $69 + tax per night;
For reservations, call Marriott at (800) 228-9290. For general
conference info, visit the SVHFS Web page at <http://www.
akorn.net/r-aeoe/svhfs/>. For antenna measurement info, con­
tact Dale Baldwin, WB0QGH, at <wboqghrgimindspring.
com>, and for noise figure measurement info, contact Charles

tion, contact Ron Stahoviak, N9TPC, 5802 N. 400 W.,
Michigan City, IN 46360 or call (219) 325-9089.

March 28-29, 27th Annual Hamboree and Computerfest,
Timonium Fairgrounds, Timonium, MD . For information , call
(410)-HAM-FEST for Voice or FAX-Back inform ation.
Outside the State of Maryland, dial 1-800-HAM-fest (1-800­
426-3378) ; or visit their Web site: <WWW.GBHC.ORG>.
(exams)

March 29, Annual FleaMarket, Southington High School,
Southington, CT. Talk-in: 147.345-224.80-444. 25-145.49
PL-77 Hz. For information, send SASE to Southington ARA,
P.O. Box 873, Southington, CT 06489. (exams)

Looking Ahead in

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

• Our Springtime mobile special, with a twist-three
articles on going bicycle-mobile!

. " 'Roving' in Scotland," by Simon Lewis , GM4PLM
• "A New Look at EME," by Chip Margelli, K7JA
• "Take the Fear Out of Calling 911," by Neil Dabb,

KC7GCL

Plus ...

• "Antennas, Etc.," introducing another new column by
Kent Britain, WA5VJB

• "Hiking ...and Hamming...on the Appalachian Trail," by
Chris Post, N3SIG (watch for info on how you can
contact Chris during his hike this spring) •

• "Making a Swan 250 Work Like Almost New," by
Dave Booth, KC6WFS

If you'd like to write for CQ VHF, you may download our writ­
ers' guidelines from the CQ VHF World Wide Web site at
<http://members .aol.com/cqvhf/> or FTP to <ftp: //members.aol.
com/cqvhf/General> and look for the file, "writguid.txt." Or, you
may send a written reques t with an SASE (self-addressed stamped
envelope) to CQ VHF Writers ' Guidelines, 76 N. Broadway,
Hicksville, NY 11801.

WX-IOOO Weather Receiver I
Attention Repeater Owners!
The NOAA Weather Radio Network broadcasts National Weather Service warnings, watches ,
forecasts and other hazard inf ormation 24 hours a day. The WX-1000 is an affordable priced,
high quality weather receiver, easily installed in your repeater system . With so many unsettling
weather conditions, don't you think it's time to provide the secur ity oftimely weather alerts for
your repeater group?

Features Include:
v High Sensitivity
V Good Front-end Protection
V 1050 Hz Tone Detector
V Programmable A lert Timer
V Relay Switch
V Monitor Speaker
V Alert Logic Output
V WX Enable Input
V Flashin g Alert LED Indicator
V Power LED Indicator
V Front Panel MONITOR Switch

V ALERT RESET Switch

WX -lOOOWeather Rec eiver $299.00.
For a brochure describing the WX*1000 WeatherReceiver, including specificationsand repeater
interface information, visit us at www.catauto.com or call (954) 978-6171.

Computer Automation Technology, In c.
4631 v.w.31st Avenue, Suite 142
Fort Lauderdale. Florida 33309

Phone: (954) 978-6171 - Fax: (561) 488-2894
Internet: http://www.catauto.com
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One Reader'e; Opinion

"I Have a Dream..."

Something's not right in ham radio, says the author, but he has ­
a dream...and a plan to bring back ham radio's "glory days" in
modern form.

"The range of40-meter SSB in the daytime is actually somewhat
less than what I can cover on 2-meter SSB on a typical day. So why
is there no activity?"

I' ve explored most aspects of ham
radio in my 32 years as a licensee,
and I don't need my polls or surveys

to tell me that something is not right. HF
late at night is becoming a vast waste ­
land. When I'm down here in the shack,
I listen to 144.200 and 50.125 for SSB
activity night after night, but I rarely hear
any signals.

Here in the upper Midwest, I should be
hearing lots of signals on VHF sideband.
I live near the top of a hill, and, with 100
watts of sideband and a small Yagi, I can
easily work any similarly equipped ham in
Minnesota, Wisconsin, most of Iowa or
Illinois. We're talking about an area much
larger than California or New England.
With slight tropo enhancement, I can work
Michi gan , Ohio , Indiana, the Dakotas,
Missouri, and Kentuck y. At this latitude,
aurora is fairly common, and I can easily
work an even larger area of the U.S. and
Canada when auroral propagation is pre­
sent. But I hear very little random activ­
ity on SSB; the signals only come out dur­
ing the VHF contests around here.

Back in the "glory days," there was a
great deal of SSB activity on 40 meters
in the daytime-there was always some­
one around to have a QSO with, even in
the middle of the work week . The range
of 40-meter SSB in the daytime is actu­
ally somewhat less than what I can cover
on 2-meter SSB on a typical day. So why
is there no activity?

Lunch, Anyone?
One very real reason is the cost of new

multimode radio s. Again, back in the

*William Osler , WF (!}H, has been a
ham since 1965 . He currently lives in
Rochester , Minnesota, and holds an
Extra class license .

glory days, it seemed like every ham had
a radio called a Heathkit "Lunchbox."
These were extremely simple and cheap
little l-watt AM rigs (mine was a 5-wat­
ter-----ed.), which came in 10-,6-, and 2­
meter versions. They were easy kits to
build and their performance was spectac­
ular. What we really need is an updated
Lunchbox: a cheap, low-power SSB rig.
Perhaps we can entice MFJ or Ten-Tee to
make one for us. I think such a device in
the $250 or less class would sell very
well!

We need radios such as these in order
to end the extremel y bitter isolation of
many new Technician licensees. Those
who live in regions with large ham pop­
ulations nearby may not have this prob­
lem, but here in the Midwe st it is a crisis
situation. I have seen so many enthusias ­
tic new Technicians become disi llu­
sioned and resentful when they find out
that there is only one repeater in town and
only a handful of active hams on it. There
are dozens, if not hundreds, of "dead"
repeaters in this part of the country with
absolutely no activity. (it' s not just rural
areas. Even here in Metro New York , 1
ofte n have troubl e fi nding anyone to talk
to on a repeater if it' s outside of "drive
time."-s-ed.) .

Let's Link Up!
Another way that we can aid those iso­

lated hams is through repeater linking . If
you have two dead repeaters in your town,
why not find a way to link one to anoth­
er system in an area with more activity?
In December 1996 QST , James Millner,

WB2REM, published a how-to article on
linking repeaters via the Internet. This can
be done with an older 486 PC, a surplus
2-meter FM rig, $75 worth of software,
and a handful of hardware. And it hap­
pens to work very well! Why not use that
older PC youwere going to give away and
that old beat up PM rig to let you and your
fello w hams have QSOs with mobil es
1,000 miles away?

The ultimate answer to this problem
will come when we establi sh our own
truly high -speed digital radio network.
No, I don 't think we need our own
Internet. If you want to publish Web
pages, this is not the place to do it. But
with a high-speed amateur backbone, we
could provide unlimited repeater linking.
We could even build a system to permit
random linking of remo te repeaters to
simulate the effects of propagation at HF!
The repeater linking software I men­
tioned earl ier works fine at 14.4 kbps
(kilobits per second). Imagine what we
could do with a bandwidth of 2 Mbps
(megabits per second)! There are inex­
pensive commercial systems available
that do just that, today, over distances of
several miles.

A New Kind of "Radio
Relay" League

Back in the early days of ham radio,
those "kids with their spark coils" usual­
ly didn 't enjoy a maximum range much
greater than that of a 2-meter HT on sim­
plex today. Those early pioneers found a
way to build transcontinental networks,
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-Diane Ortiz, K2DO, Secretary, LIMARC

• Eight program mable,
selectable messages

• Fully field programmable
via includedkeypad

• Meets all FCC
identification requirements

TE-32
5.25"x3.3"x1.7"

TE-32 Multi-Tone CTCSS Encoder $49.95

• Fully enclosed CTCSS
encoder

• All32 EIAtones from
67.0 to 203.5 hzincluded

• Perfect for mobileI
baseapplications

the continued grow th and prosperity of
the ham radio hobby.

First, I would love to see some kind of
"apprenticeship" program that would
allow any licen sed amateur to sponsorthe
members of his immediate household and
up to three outsiders as "limited opera­
tors." This goes beyond the FamilyR~dio
Night idea . Here, a licensed ham could
issue "limited operator" cer tificates to his

SS-32PA Encoder
.9"x 1.3"x.4"

SS-32PADIPSwitch Programmable CTCSS Encoder $28.95

• DIPswitch programmable
• CTCSSencoder
• All32EIAtones tram
67.0 to 203.5 hzincluded

• May beordered with
customtones

• 51 CTCSS Tones
• 106 DCS Codes
• Supports157 RepeaterSubscribers
• On-LineComputer Help
• RepeaterCW 10
• AirTimeLoading& AnalysisGraphs
• SignallingFormats: CTCSS

TP-3200Shared Repeater Tone Panel DCS & DTMF NEW
TP-3200D Table Top Version $269.95 each~ LOWER
TP-3200RM-A Single Rack Mount version $279.95 each~ PRICE

' TP-3200RM-B Triple Rack Mount version $279.95each [ ] 10-8 Automatic MorseCodeIdentifier $'-99S
'Holds up tothreeTP-3200s VISA 1.85"x1.12" x.35" u •

Call or write to receive our - 10-8Automatic MorseStationIdentifier $8~
full Produ<:tCatalog or vis it "COMMUNICATIONS SPECIALISTS, INC.
our Web site for complete .._ 426 WEST TAFT AVENUE' ORANGE, CA 92865-4296
information at: ,. (7 14) 998-3021 • FAX (714) 974-3420

http://www.com-spec.com _ h~7:/~;wu.;;;~~r:,~~~:%.~g~47 •FAX (800) 850-0547

Weekend Ham Course Offered in New York

Promote your licensing course for free in CQ VHF! See the notice on the Ham
Ads page in the back of this issue.

The Long Island Mobile Amateur Radio Club (LIMARC) will be running its next
Weekend Ham Radio Course, Saturday , March 21 through Sunday, March 22,1998,
at Briarcliffe College, 1055 Stewart Avenue, Bethpage, New York. This course is
for anyone interested in obtaining the ir entry level Technician class amateur radio
license in a one-weekend cours e. There is no prerequisite for registering, just a desire
to become a ham. The cost is $35 per pers on and includes the workbook, lunch each
day , and refre shments at bre aks. It does not include the exaril cost of $6.35.

Preregistration is required. Interested participants should register as soon as pose
sible as pre-s tudy is necessary to assure success. To register, please send your name,
addre ss, city, state, Zip code, phone number and e-mail address (if any) to LIMARC
Weekend Class, P.O. Box 392 , Levittown, NY 11756 . Please make checks payable
to LIMARC for $35 per person. If you have any questions please e-mail George
Tranos, N2GA, at N2GA@aol.com.

Anything that is regarded as a regular
famil y activity for lots of people soon
takes on a certain "holy" status. The FCC
wouldn't dare sell our frequencies for fear
of a million minivans desc ending on
Washington, DC!

License Reform
My third dream involves revamping

the amateur licensing structure to ensure

"Anything that is regarded as a regular family activity for lots of
people soon takes on a certain 'holy' status. The FCC wouldn't
dare sell our frequencies for fear ofa million minivans descending
on Washington, DC!"

linking all ofthose "ki ds" toge ther. They
formed an organization and called it the
American Radio Relay League (ever
wonder where the word relay came from
in the ARRL' s name?). Our isolated new­
comers are exactly where those pioneers
were 80 years ago-except that today we
have much greater resources . Let's build
a new "relay league" of linked repeaters!
(Techs, if you really want to give old­
timers a fit , threaten to join the ARRL and
use your votes to change its name to
Am ateur Radio Repeater Linking, Inc .!)

The second big issue we have to addres s
is ham radio's relevance in the area of the
"Information Superhighway." Here, I
think , we need some marketing assistance.

Why is ham radio such an indi vidual
pursuit? As the father in a two-career,
two-child famil y, I can tell you that "fam­
ily time" is a precious commodity. With
all the crit icism of our public schools, our
youngsters are piled high with homework
every night. Then, there are the Scouts,
4H, sports, and other activities that put
many miles on the family minivan every
week. TV is not a prime-time activity
around here due to lack of time .

So what happens when Dad wants to
yack on 2 meters? He either does it while
driving the kids around town, or he sneaks
off to the shack after the kids go to bed.
This really cuts into one 's operating time!
If the kids scream that they want to listen
to the car stereo, it's even wors e! With
millions of harried parents looking for
constructive things to do with the ir kids,
why not make ham radio a true "family
activity"?

Recently,Tve been inviting my 10­
year old into the shack, letting him actu­
ally talk to other hams on the air with me.
You should see the delight in his face
when we make a new contact. I also keep
wondering how much more fun it would
be if the ham on the other end would put
his kids on the mic and let them talk?

How much effort would it take to estab­
lish regular "F amil y Radio Night"
events? Some major religious groups des­
ignate Sundays as family time , so perhaps
we should try to make Sunday evening
the regular time. Crank up a radi o on one
of the designated frequencies and make
con tact, then let your lO-year- old talk to
mine, let your XYL talk to mine , even let
your beagle bark at mine if it pleases him.

Hopefully, we would soon attract a few
hundred thousand new conv erts to ham
radio, and, if this becomes as big a hit as
I think it should, it would provide a per­
manent sustaining growth for the hob by.

CIRCLE 63 ON READER SERVICE CARD

Ham Radio Above 50 MHz March 1998 • CO VHF. 77



as we know it will go away, and , yes, I' m
sorry , but CW is just too great a mode to
let that happen! Try 2 meter CW some­
time-you'll be ama zed at how much
better it works than SSB! )

Help Bring Back the
Glory Days

Finally, I hope that I have plan ted some
seeds that will grow to bear fruit. We can
bring back the glory days of ham radio
without trying to change international
treaties! All we have to do is give up our
cursed stubbornness, vanities , and preju ­
dice and work together. A house divided
against itself will not stand!

The 'ppinionsexpressed in this e os''e'of the author
sarily/tef iect the views ofCQ VHFori ublisher, CQ Gommunicii l

Ifyou have an opinion on this issue of'another matter of importan[;"eYi6't HF
hamcofnmunity , we'd like to hear fr omsyou. Well-reasoned,w ell-wriUen commen­
taries will be considered for our Op-Ed page. Ifwe publish your Op:Ed article,we' ll
give you a complim entary one-year subscription (or extension ofyoiir current sub­
scriptio n) to CQ VHF. Submissions not accepted f or the Op-Ed page may also be
considered for Letters to the Editor. CQ VHF reserves the right to edit all submis­
sions f or length and style.

with the code. I would like to see the
Novice privileges expanded to include all
amateur non-voice privileges except
those reserved for Advanced and Extra.
This means CW, AM TOR, Packet,
ATV, and even cross-mode QSOs in the
phone bands.

I would continue the current No-Code
Tech, lower the General cla ss code
requirement to 5 wpm (words per minute)
and grandfather all Tech-Plus licensees
to General. It would then be reasonable
to lower the Advanced class code require­
ment to 10 wpm , but I would like to see
the Extra stay at 20 wpm (if there is no
incentive whatsoever for people to
become truly proficient at code, then CW

apprentices who successfully complete a
written or oral examination on basic rules
and regulation s. This is similar to the old
commercial 3rd Class Radiotelephone
Permit, whose holders could operate a
radio, but could not make any technical
adjustments to the transmitters (and very
similar to a proposal made here in CQ
VHF last May----ed.).

Then , after some required period of
superv ised operation, the apprent ice
would be allowed to operate with very
limited privileges, say, 20 watts output.
The operator certificate would have to be
endorsed for each band and mode
invol ved, after another period of super­
vised operation. Apprentices would oper­
ate at the discretion of the licensee, who
would retain absolute responsibility for
both the technical and operational aspects
of his or her apprentices ' hamming. We
could require, particularly for HF opera­
tion , that the licensee be present (in the
building) during operations. This could
be used to maintain compliance with
those pesky international requi rements.

Next, I would hate to see the Novice
licen se go bec ause some peopl e have
more trouble with the written exams than

. ""
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Introduction
" B asics" is a special section of CQ VHF that

will appear each month as a service to our
readers who are unfamiliar with some or

all of the various topics we cover. Everyone is new
at something sometime, so this section is not only for
new hams. There are many "old timers," for exam­
ple, who may have spent years on the HF bands but
are only now discovering packet radio or amateur
satellites. So whatever you're new at, don't feel that
you're alone...even if what you're new at is every­
thing (at last count, there were about 4,000 new
licensees entering our hobby every month).

The "Basics" section includes short introduc­
tory articles on various VHF/UHF activities, along
with charts and additional information. Some top-

Ham Radio Glossary

222 MHz: The ham band (see "frequency band")
between 222 and 225 MHz.

2-Meter Band: The ham band between 144 and
148 MHz.

6-Meter Band: 50-54 MHz, the lowest frequency
VHF band.

70-cm Band: Also known as "440," the amateur
band extending from 420-450 MHz.

AM (Amplitude Modulation): A radio transmis­
sion mode; except for some AM activity on 6 meters,
you'll generally find only a type of AM, called Single
Sideband, used on VHF.

Amateur Satellites: An international fleet of
communications satellites carrying amateur radio
stations (see OSCAR).

Autopatch: A component which allows telephone
caIIs to be placed through a repeater.

Az/El (Azimuth and Elevation): When you are
aiming an antenna at a satellite or other object in the
sky, you need to set the azimuth heading (compass
bearing) as weII as the angle of elevation above the
horizon. An az/el rotator will perform both functions .

BFO (Beat Frequency Oscillator) : A variable
pitch tone oscillator, used mostly on older style
radios, to permit reception of single sideband and
Morse code signals on an AM receiver.

Band Opening: A condition that results in greater­
than-normal communication range on VHF and UHF
amateur bands.

Band Plan: A voluntary system of frequency allo­
cations for each amateur radio band.

Bandwidth: The width of a signal on the radio
spectrum. The greater a signal's bandwidth, the more
frequency space it occupies.

CTCSS (Continuous Tone-Coded Squelch
System): Also caIIed sub-audible tones or "PL" tones
(trademarked name by Motorola). This is a tone which
is transmitted by your radio in addition to your voice
signal. When it is equipped with a CTCSS decoder, a
repeater will not function unless it hears 'both the
CTCSS tone and the "carrier" signal from your radio.

Ham Radio Above 50 MHz

ics will repeat from month to month for the bene­
fit of new readers or for review; others will vary so
we can cover more mate rial over the course of sev­
eral months. But if you decide to skip an article else­
where in the magazine because you don't think you
know enough about the topic to understand it, check
back here to see if we've included a "Basics" arti­
cle on that subject.

We'll try to cover all the bases, but with so many
different things to try in the world of VHF ham radio,
we're bound to miss something. So if you have any
questions-about the "Basics" or about any article
in CQ VHF-just drop us a note bye-mail to
CQVHF@aol.com or by letter to CQ VHF Basics,
76 N. Broadway, Hicksville, NY 11801.

CW (Continuous Wave): commonly used as an
abbreviation for Morse code.

Controller: The "brain" of a repeater. Among its
many possible functions are turning the repeater on
and off, timing transmissions, sending the repeater's
identification signal, and controlling the autopatch
and CTCSS encoder/decoder. -,

Courtesy Tone: An audible signal transmitted by
a repeater which lets users know that the repeater has
reset at the end of one person's transmission and is
available for use by the next person.

Crossband Repeater: A repeater whose input and
output frequencies are on two different bands. For
example, a signal received on 70 centimeters would
be retransmitted on 2 meters, and vice versa. Many
dual-band FM rigs include this feature .

DTMF (Dual Tone Multi Frequency): A tone
signaling system used in push-button telephones and
many ham rigs. Commonly known by AT&T's trade
name, "Touch-Tone."

Duplexer: Highly selectable, tunable filters which
allow a repeater 's transmitter and receiver to use one
common antenna.

FM (Frequency Modulation): The radio trans­
mission mode used for most VHF amateur
communications.

Full Duplex: Simultaneously receiving and trans­
mitting on one radio. NormaIIy, the receiver is muted
during transmit to avoid feedback . In full-duplex op­
eration, the receiver stays active, but is generally
tuned to a different frequency or, most often, a dif-
ferent band. r

Frequency Band: A group of frequencies desig- I
nated by government regulation for a specific pur­
pose. Bands reserved for use by amateurs are caIIed
"amateur bands" or "ham bands."

Gateway: A a link, or bridge, from one type of
communication network to another.

GHz (GigaHertz) : A unit of frequency measure­
ment (1 GHz = 1,000 MHz).

Handheld: An amateur radio transceiver that's
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small enough to be carried in your hand (often abbreviated
"HT"). Typically, amateur handhelds are for VHF(UHF use.

HF (High Frequency): The region of the radio spectrum
between 3 and 30 MHz.

Hz (Hertz): The basic unit of frequency measurement (cy­
cles per second).

Impedance: a measure of resistance to the flow ofRF ener­
gy (see below) based on a combination of actual electrical
resistance in the wire of a feedline or antenna (resistance) and
losses due to inefficiency in the feedline or antenna wire or a
mismatch between the two (reactance). Just to confuse mat­
ters, resistance, reactance, and impedance are all measured in
ohms. Most ham transmitters work best into an antenna sys­
tem with an impedance of 52 ohms. Ideally, you'll use a 52­
ohm feedline (such as RG-8) to an antenna with an imped­
ance of 52 ohms at its "feedpoint," the point where you feed
in the signal through the feedline.

Input Frequency: The frequency on which a repeater
receives and the one on which you transmit to the repeater.

Intermod: Short for "Intermodulation Distortion" (IMD);
interference that results when strong signals from a nearby trans­
mitter mix with the desired signal in a radio receiver.

kHz (kiloHertz): A unit of frequency measurement (lkHz =
1,000 Hz).

Keplerian Elements (Keps): A collection of data relating
to the position of a satellite in its orbit at any given time. This
information is interpreted by satellite tracking programs to pre­
dict time and duration of satellite "passes" and directions in
which to point antennas. Named for the 19th century scientist
Johannes Kepler.

LCD (Liquid Crystal Display): A type of display used on
many radios and other electronic devices. Characteristics include
dark (usually black) numbers and letters on a lighter background.

MHz (MegaHertz): A unit of frequency measurement (l
MHz = 1,000 kHz).

Memory Effect: The tendency of rechargeable nickel-cad­
mium (NiCd) batteries that are repeatedly recharged without
being fully discharged to "remember" the point at which they're
normally recharged and indicate a discharged condition. There
is debate over the causes of memory effect, but it's always best
to fully discharge a NiCd battery before recharging.

NOAA (National Oceanic and Atmospheric Admini­
stration): Parent agency of the National Weather Service.
(NOAA Weather Radio is a 24-hour-a-day weather reporting
service, using several frequencies in the 162 MHz range.)

OSCAR (Orbiting Satellite Carrying Amateur Radio):
Acronym describing amateur satellites generally; with a num­
ber attached (e.g., AMSAT-OSCAR-16, or AO-16), the name
of a specific ham radio satellite.

Offset: The difference between a repeater's input and output
frequencies. The offset on 2 meters is generally 600 kHz.

Output Frequency: The frequency on which a repeater trans­
mits, and the frequency to which you tune your radio.

Packet: Common short form of "packet radio," also the actu­
al information package sent in a packet radio transmission.

PL: A trademarked name by Motorola. Has the same mean­
ing as CTCSS.

Packet Radio: The most popular form of amateur radio dig­
ital communications, in which computers hooked to radios
exchange data in packets. ' .

PACSAT (PACket SATellite): Amateur satellite used to
store and forward digital (packet radio) messages.
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Propagation: The means by which radio signals are carried
from one location to another.

RF (Radio Frequency):the radio waves generated by your
transmitter (as well as your computer, your cordless phone, etc.)
are, not surprisingly, within the "radio" portion of the electro­
magnetic spectrum. Energy produced at these "radio frequen­
cies" is called "RF" or "RF energy."

Repeater: An automatic relay station, generally in a high lo­
cation, which is used to increase the range of handheld and
mobile FM transmitters.

Repeater Control Operator: A licensed amateur designat­
ed by a repeater trustee who offers assistance with autopatch
and listens for inappropriate use of the repeater. (This is differ­
ent from the FCC's definition of a control operator, which is
anyone in control of an amateur transmitter.)

Repeater Directory: A listing of repeaters in a given area.
Typically,a repeater directory shows a repeater's location, the
output frequency, the offset, and whether or not a CTCSS code
is required. I

Repeater Pair: Each repeater requires two frequencies: an
input frequency and an output frequency

Rubber Duck: Common term for the flexible rubber-cov­
ered antenna generally supplied with handheld radios.

S-Meter: A meter that provides a rough indication of received
signal strength. (Actually, an s-unit is a rather precise measure,
determined by mathematical formula. But it's the rare radio
that's calibrated accurately enough for the numbers to be any­
thing more than a rough measure.r. j

Signal Report: A report given in numerical values of signal
strength and quality. '

Simplex: Generally used among FM operators to refer to
making direct contacts without the use of repeaters. Frequencies
set aside for simplex contacts (such as 146.52 MHz) are often
referred to as "simplex frequencies."

Single-Sideband (SSB): A type of AM transmission which
occupies less bandwidth than a standard AM signal.

Squelch: A control on a radio that keeps the speaker silenced
(squelched) until the signal level exceeds a certain point.
Normally, you set the squelch to block out noise and allow sig­
nals to pass.

Sub-Audible Tone: Another term for CTCSS.
TNC (Terminal Node Controller): The "box" that goes be­

tween the computer and the radio in a packet station.
Tail: Most repeaters continue to transmit for a brief period

after someone stops talking. This extra transmission is called a
repeater's "tail."

Timer: A component in a repeater system that measures
transmission length. The timer is set to a pre-determined length.

UHF (Ultra High Frequency): The region ofthe radio spec­
trum between 300 and 3,000 MHz (3 GHz).

USB (Upper Sideband): Every AM signal has two side­
bands, upper and lower. In single sideband (SSB), only one
is transmitted. USB is used on VHF (see AM and SSB).

VFO (Variable Frequency Oscillator): A general term used
to describe the device on a radio that lets you move progres­
sively higher or lower in frequency by turning a dial or press­
ing a key. Today's digitally-synthesized radios usually use a
tunable phase-locked loop (PLL) instead of a true VFO.

VHF (Very High Frequency): The region of the radio spec­
trum between 30 and 300 MHz.

VHF Contest: An on-air competition in which activity is
encouraged on VHF and UHF ham bands.
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Setting Up Your Ham Shack

No matter where you put your station, here's some advice
on keeping it comfortable, convenient, and safe.

What Shouldn't You Use for an
RF Ground?

1. NEVER USE A NATURAL GAS PIPE! Little
sparks of RF energy can cause BIG booms if they
come in contact with natural gas.

On Top ofItAll-Jim Stanley ,KB8FCQ, has his ham shack
in the attic ofhis Clflahoga Falls, Ohio, home ,

the house. Connect all of your gear to a commonpoint
and run a short, heavy-gauge ground wire to the water
pipe on the street side of the meter. Next best is to
connect that single ground wire to a cold water pipe.

Many people say it's best to connect your ground
wire to a copper "ground rod," at least eight feet long,
that you hammer directly into the ground. But the
effectiveness of a ground rod depends on the "ground
conductivity" of your soil. In other words, if you have
moist, well-packed soil that conducts electricity well,
a ground rod will work fine. But if you have dry,
sandy soil, or lots of rocks that break up the soil, it
will be less efficient. On the other hand, water pipes
tend to be at least eight feet deep, and they also pre­
sent a much greater surface against the ground than
does a ground rod. Just make sure you have copper
pipes coming into your house (for health reasons,
they shouldn't be lead; and PVC plastic is an in­
sulator, not a conductor). Your water company
should be able to tell you.

If you can't get a good RF ground directly, you
should consider a counterpoise or artificial ground.
You can buy one commercially or make it yourself .
This isn't as effective as a true RF ground, but it does
provide significant dissipation of the energy that
needs to go to ground.

~
ere are two main ingredients in any ham radio

station: radio equipment and a place to put it.
We hams call that place, wherever it may be,

our "shack." A ham shack can be found anywhere
there's available space, from the comer of a bedroom
to an attic or basement.. .even your garage or the front
seat of a van.

Where you put yours depends, of course, on how
much-or how little-space you have. Your most
important consideration is finding a spot that's con­
venient and comfortable. Chances are you'll be
spending a lot of time there.

An attic shack gives you the benefit of a short
cable run to your antenna, while a basement shack
makes it easier to hook up a good RF ground (more
about this later). Whatever room you choose, try to
set up your equipment on a large, sturdy surface,
such as an office desk. Many hams today use com­
puter hutches and other desktop shelf units to hold
their gear. Arrange your station so the equipment
you use most often is within easy reach and close to
any other gear to which it may be connected. Be sure
to leave yourself a place to write and some storage
for logbooks and other items. Again, think comfort
and convenience.

Keep this in mind, too: Every now and then, you're
going to want to rearrange or rewire something. That
means getting behind your gear. So if you have the
room, leave enough space in back so you can walk
behind and work on all those wires and cables that
hook everything together. If you can't do that, make
sure there's enough slack on your cables to let you
pull out each piece of gear and work behind it. And
remember to provide some access from your shack
to the outside so you can run antenna cables, called
feedlines, from your radio to your antenna.

Getting Down to Earth
Earlier in this article, we said that a basement shack

makes it easy to hook up a good RF ground. So just
what is that? And why is it important? The purpose
of an RF ground is to provide a low-impedance path
to earth for any stray RF energy that may be floating
around your shack. A poor RF ground is often the
cause of many interference problems, not to mention
strange behavior by your equipment and little ,RF
"bites," or shocks, whenever you touch a piece of
gear or get a little too close to the microphone while
you're transmitting .

What makes a good RF ground? Your best bet­
if you have the room and if your house has metal
water pipes-is to locate your shack as close as you
can to the point ,where your main water pipe enters
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Mike Mardit, WA2VQW, of Yorktown Heights, New York, built this
plywood anti-climbing shield to keep his kids offofhis tower. It's pad­
locked on and can be removed when Mike needs to climb the tower.

2. Don 't use a hot water pipe-the water heater may insulate
it from ground.

3. Don't rely on your electrical ground, the center screw on
an outlet cover or the third wire in your electric cords. A ground
wire that's more than a quarter-wavelength long at any .fre­
quency on which you're transmitting acts just like an antenna.
Your electrical wires run all over your house and straight into
your TV and your stereo-maybe your neighbor's, too.

lAP!
There's one more type of ground to worry about: lightning

ground. The last thing you want is for a bolt of lightning-or
the induced current from anearby strike-to zip into your anten­
na, down your feedline and into your radio. If that happens,
you 'll end up with a fried radio. And if you're operating at the
time, add a course of baked ham. That's no joke-you can be

Ham Radio Above 50 MHz

Down Under-Rich Burgan , We8], operates a satellite station from
the basement ofhis home-in Akron, Ohio. A basement shack requires
longer runs offeedline than an attic station, but, on the other hand,

it's more convenient for installing a good RF ground (see text).

seriously injured, or even killed! So NEVER operate during an
electrical storm. .

When the storm is approaching, unplug your antennas
from your rigs and ground them if you can. A lightning ar­
restor, or static discharge eliminator, in each feedline is also
useful. Use the "gas discharge" type. -Despite the name, a
"lightning arrestor" will not stop a direct lightning strike from
damaging or destroying your radios. What these devices real­
ly do is keep static charges from building up on your anten­
na, making the antenna less inviting to lightning. But there's
no substitute for disconnecting and 'grounding the feedline.

Plus, if you have a tower or vertical antenna, it should always
be grounded at its base, and the tower ground should NEVER
come into your shack. Connect it straight to one or more ground
rods, buried six to eight feet in the ground.

Speaking of tower safety, consider an anti-climbing shield,
especially if you have children. Mike Mardit, WA2VQW, pro­
tects his kids and tower from each other with a simple plywood
shield that locks into place (see photo).

lOT!
Lightning isn't the only type of electricity that deserves

respect. The 110 volts in your wall sockets probably kill more
people each year than lightning does. And many ham rigs
operate with much higher voltages inside. For safety, always
turn off and unplug a piece of gear before you work on it. If
you must work with the power on, wear rubber-soled shoes
and keep one hand in your pocket. This helps keep you from
becoming the shortest path to ground for a hundred or a
thousand volts.

RF energy deserves respect, too, especially if you're operat­
ing at UHF or above. The shielding inside most ham rigs is there
for a reason. Operating with an open cover on HF can cause
interference problems; at UHF and above, it can be downright
dangerous. (UHF frequencies include microwaves. Think about
what they do to food in a microwave oven.) If you're not sure
what you're doing, ask a more experienced ham for help. And
remember the motto that hams have lived by for nearly a cen­
tury: SAFETY FIRST. •
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HAM SHOP

Advertise Your Club or Class Here FOR FREE!...
...or Your Personal or Commercial WebSite for PRACTICALLY FREE!

Something New...

Well, you 've probably noticed that we haven' t had too many classified ads here
lately...frankly, we've never had too many classifieds (that no-good Internet!). So, starting
with our Ma y issue (by the time you get this one, April will be on its way to the printer), we're
going to be trying something new :free listings of clubs, licensing classes, and exam sessions!
Plus, for the staggering sum of $ l/month, we' ll also offer listings of ham-related personal
Web sites (commercial ham-related Web listings will be $5/month).

Here are some guidelines to follow:

• Club listings- First of all, be sure that your club has some VHF interest. Then, send us
your club name, meeting date/time/location , mailing address, and other contact information
(e.g., phone, fax, e-mail, Web site, repeater frequency). If your club has a specialty, include
it so we know which category to put it in.

• Class listings-If you'll be running a licensing or upgrading class, let us help you spread
the word. Give us at least three months: notice (no later than March 1 for the May issue; April
I for the June issue, etc.), and send us the class location, starting date/time, duration (# of ses­
sions), any costs for students, and contact information (name, address, phone, fax, e-mail,
Web site, etc.). Also include the name of the sponsoring group (if any) and the license class(es)
for which the course will prepare students.

• Exam sessions-Same basic drill as for classes: date, time, location, sponsoring group,
and contact information (same as above); plus fees, which VEC your group is affiliated with,
and whether pre-registration is required/recommended. If your sessions recur on a set sched­
ule (e.g., 2nd Saturday of every month), put that in and we' ll keep repeating the listing.

• Personal Web site listin gs-Send us your name, callsign, mailing address (for our files),
URL (Web address), and any ham radio specialties to which your site caters (e.g., weak-sig­
nal, microwaves, etc.). Plus, of course, a check or money order for $1 U.S. for each month in
which you'd like it to appear ($10 for a full year, if you buy the whole year at one time).
• • Commercial Web site listin gs-If your company makes, sells, or fixes anything relat­
ed to VHF/UHF ham radio, list your Web site with us. Our surveys show that the major ity
of our readers use manufacturer/dealer Web sites to learn more about your products and
communicate with customer service. Send us your company name, mailing address (for our
files), URL (Web address), and a very brief description of your product s or services. Cost
is $5/month or $50 for a full year (if you buy the whole year at one time).

All Web site listings must be accompanied by payment in full in check or money order in
U.S. dollars and mailed to CQ VHF Weblink , Attn: Bernadette Schimmel, 76 N. Broadway,
Hicksville, NY 11801. Credit card orders also accepted by mail, phone (516) 681-2922, or
fax (516) 681-2926. Club, class, and exam listings may be submitted as above, to CQ VHF
Clublink, or by e-mail toCQVHF@aol.com. Be sure to say what it is in the subject line (e.g.,
club listing).

300 White Spruce Blvd
Rochester, NY 14623

Phone: 716-424-7184 Fax : 716-424-7130
Internet :www.rochesterhamfest.org

EMail:rochfst@frontiernet.net
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Premier Comm. (ADI) 21

Radio Depot 20

Radio Engineers 61

Rochester Hamfest 84

SGC Inc 35

Software System s Con sult ing ..41

W & W Associates 7

Yaesu Cov.III

Yost & Co 29

ZEIT 33

It's easy to advertise in CQ VHF.
Let me know what I can do to help.

Arnie Sposato, N2IQ O.
Tel: 516-681-2922
Fax: 516-681-2926,

e-mail:arniecq@aoI.com.

Orlando HamCation(sm )... February 13, 14 &
15, 1998. The Orlando Amateur Radio Club ,
will hold the annual Orlando HamCation(sm) at
the Central Florida Fairgrounds, 4603 Colonial
Drive, Orlando, FL. Satellite workshop Friday
and High Speed Code Copy ing Contest plus
Fox Hunt on Saturday. Conta ct Tim Starr,
AE4NJ, PO Box 547811, Orlando, FL, or call
(407 ) 850-9258 for info. http://www.oarc.
org/hamcat.html

Join the LAMBDA AMATEUR RADIO CLUB
(Larc) since 1975, the only open and visible
publ ic service-oriented ham club for gay and
lesbian hams. Monthly newsletter, HF skeds ,
internet listserv and IRC, hamfest meetings,
chap ters, DXped itions. Write LARC, PO Box
56069 , Phila., PA 19130-6069 or e-mail:
<LARC@net-quest.com>.

WANTED: Older model bug s, unusual bugs,
and miniature hand keys. State price , condi­
tion. Dave Ingram, K4TWJ, 494 1 Scenic View
Drive, Birmingham, AL 352 10

FOR SALE OR TRAD E: 126' spool of RG-225
teflon coax (high -power, high-temp erature,
good for indoor use up to 450 MHz). Will sell
for $200 + ship ping (or you pick up in Metro
NYC/NJ area). Prefer to trade for 6/2-meter
transverter of similar value. Rich Moseson,
W2VU, c/o CO VHF, 76 N. Broadway,
Hicksville, NY 11801.

Learn Code by Hypnosis-http://www.qth.
com/cweasy/ or 1-800-425-2552.

ALUMINUM chassis- cabinet kits , UHF and
VHF antenna parts. K3IWK, 5120 HARMONY
GROVE RD., DOVER, PA 17315-3016.

ARRL Hand book CD-ROM v1.0 $25 postpaid,
TravelPlus for Repeaters CD-ROM $25. Paul
Husby, 1462 Midway Parkway , St. Paul, MN
55108. (612) 642-1559.

Looking for "Looking Ahead?"
Look back-it's on page 75.
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Look on the brighter side
of handhelds

TH-G71 A 144/440/MHz FM DUAL BANDER

~N1IERN ET

Kenwood News & Products
http://www.kenwood.net
Kenwood Bulletins
IIp:ffli p.kenwoad.net

• 6W (VHF), 5.5W (UHF) at 13.8V DC
• PC pro grammable
• 200 memory ch. with alphanumeric display
• MIL-STD 810E (rain & shock)
• CTCSS tone scan
• Wide-range coverage (incl. aircraft receive)"
• DTMF memory (10 ch. up to 16 digits)
• Multiple scan modes
• Key illumination
• High-performance antenna
• HVLOWIEL power output selectable
• TM-V7A remote control (DTMF remote)

* Specificationsare guaranteedforAmateur Bandsonly

function you can choo se to identify each channel with up to
6 alphanumeric characters . DTMF memory and CTCSS
toneencode/decodeare provided.

TheTH-G71Aalso scores well for staminaand reliabili ty,
boasting long battery life- thanks toavariety of power-savi ng
features - and MIL-Sm 810E compliance for rain & shock
resistance. So there's no need togo easy onthis dual-bander.
II's buill better and brighter inevery way.

KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP
P.O. Box 22745 , 2201 E. Dominguez St. , Long Beach. CA 9080 1-5745 , U.S.A.
Customer Support/Brochures (310) 639-5300
KENWOOD ELECTRONICS CANADA INC.
6070 Kestrel Road, Mississauga , Ontario, Canada L5T 1S8

Amat eur Radio Pr o d u c t'si Grcu p
97ARD-1670

Kenwood's new TH-G71A dual-bander (144MHzj440MHz),
with Its distinctive illuminated keypad and 6 watts of power,

has what It takes t o shine In any situation.

If you're looking for a compacf dual -bander withall the
rightfeatures, yet without thepricetag that usually goeswith
high performance, there'sno better choice than theTH-G71A.

Just hold it in your handand it's immediately clear howwell
our newhandheld transceiver is engineered. Theergonomic
design, illuminated keys and backlit display all combineto
makeoperation abreeze. As does themenu mode, wh ich allows
you tocustomize theTH-G71A byadjustingall major settings to
your choice. Besidesbeing easy touse, it also boastsextraordinary
power - up to 6 watts (VHF) or 5.5watts (UHF) of RF output
(selectable) with its high-performance antenna. The speaker
provides powerful , refreshingly clearaudio.

Of course, power is only part of thepicture. Features count.
Andyoucan countontheTH-G71A10 offer what you'd only
expect to find in far more expensive HTs. Thereare 200
memory channels - allowingyou to storetransmit anti
receivefrequencies independently. Memory data can even be
editedand stored on your PC . Multiplescan functions are
available, including prog rammable band scan,memory scan
with memory channel lock-oul, MHzscanand call scan. For
each band thereare TO(time-operated), CO (carrier-operated)
and seek scan resume modes. With the Memory Name

KENWOOD
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