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DISPLAY...
t Back-lit Keypad and DispIW' '' '
• Auto mute: four settings

(-10, -20, -30and off)
• Semi Duplex cross-band

operation with cress tones
• Cooling fan built-in

Size: 5.51"W 1.18"H5.79"0
Weight 1.65 Ibs..

Mobile bracket and powercord j

(3m) included. ' .,

• STANDARD®I

f,, ·····.
G1208DA TWIN-BAND dRIES...
MOBILE FEATURES... • 100; stores frequency, offsets
Afull featured 2:-.meter rig that fits and crcss tones.
apywhere; lyet puts out aMI 50 : ~:qcss Encode/Decode .stand~rd.
watts as well - that's Standards ·' . • Frequency steps, 5, 10,12.5,15,
C1208DA! 20, 25, 50and 100 Khz.

II • Paging/Coded squelch.
With all controls and the large liquid • DTMF autopatch dialing, 10
cry~tal di~Rlay in ,~h~. spe~~er/mis, ~. " : lTlemories, 15digits;"ffij~jl :~ , : i lll H. II'
thisrig ~nmountanywhere-Yno • Six kinds ofscan, inclu
more compact carwoes! The rig's priority and crCSS.
under the seat, behind the dash, or
inthe trunk (with optional extension
cable) - all you need is inyour hand.
All this, plus.it's packet ready (up to
96~0 baud)! .

Frequency range:
Receives 110-199.995 MHz and
2qO-519.995MHz plus 800' MHz
(indudingAM aircraft) .

50Watts,l OWand 3W selectable
Built inAntenna Duplexer for
450 MHz receive

'Cellular blocked on 800 MHz band

MEMORIES... :
• 80 memories (each side); stores :
frequency, offsets, crcss tones :ana muChmore ' , . \" I, \ , , " · iii ,; ;, ~ •
• Expandable 200 memories'each :
side with optional, CMU161 :
• Frequency steps, 5,6.25, 10, 12 •
.•~,J5,.20, 25,~O, 50jlpd l.QQ,kHz" ": ' 0 .:""= = = = = = = = ----,
• .. Paging\Coded squelc~

•' DTMF autopatch dialing, 12
memories, 6 per side, 15digits
• Eight kinds ofscan: 1 MHz, entire
band, pi1)gram,memoli'block
memory, program memory, memory
scan memory and tone

3 Bands.•.2, 70 CID, &6 Meters!·
~5900DA! One compact Pilckilg~!

C5900DA FEATURES...
Tested tough against intermod

with Double Balapsed Mi~~r .
(DBM) andTrackingFront--End

DTMF remote control with HT
Cross-band repeat, 6M, 2M and
70cm with cressencode/decode

" ,.J ull lJ!lplex cross-band oper .
withcrCSS encode/deco

7 priority hyper frequencies
1200-9600 packet interface
Antenna Triplexer Built-in one

antenna forall bands
..•..Dual-frequenqt display; leftlside

6m, 2m and 70cm, right side
2m and 70cm

Frequency Receive Range: DISPLAY...
Left band 44.000-.' 99.~~SMH~t ~\?nap-on frontqispla~ orremQt~

. 100.000 ..199.000 MHz " the radio'in thetrunlfor under.\tHe
240.000 -530.000 MHz front seat

Right band 100.000 - 200.000 MHz • Back-lit Keypad and Display
260.000 - 510.000 MHz • MY key, storeJavorite function
550.000 '-1020.0 * .TXTime-Out-Timer3;S,15mins

{botltincluding AM iiircra t Autopower-off3, 6, 9hrs
45 Watts 6M, 50 Watts 2M and t Auto mute opposite band -20dB
35Watts 70em (3W Low, lOW • Beep-tone off, low orhigh

Medium selectable) transmit • Cooling fan built-in.
ham-bands

'cellular blocked on 800 MHz band Mobile bracket ahd power cord
Size: 5.51"W l.57"H 6.81"D ~ (2M) included
Weight=2.65 Ibs. MARSand CAP modification available;

permit required

.Keep On Movin' with
· SIANDARD~sMobiles

i ~ fk , . ;£ > '"

'Pol",more inJolmatio~()n this ~nd o'th~r STA1\rDAR[) products, please contact 1our ~edfest
STANDARD dealer, Spec[ficatiolls,'pijce andjeawres are subject to chan~e withOlJt obligatioll
ornotice. Standard Amateur Radio Products, Inc. P.O. Box 48480, Niles, Illinois 60714.
Tel (773) 763-0081 Fax (773) 763-3377
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CX-333 • Tri-band 146/220/446MHz Base Repeater Antenna
Gain & Wave: 146MHz 6.5dBi 5/8 wave x 2' 220MHz7.8dBi 5/8 wave x 3'
446MHz 9.0dBi 5/8wave x 5 • Max Pwr: 120W • Length: 10'2"• Weight: 3lbs. 1oz.•
Conn: Gold-plated SO-239 • Construction: Fiberglass, 2 Sections

CA-62DB • Mono-band 6 Meter Vertical
Gain & Wave: 52MHz 6.5dBi 5/8 wavex 2• Max Pwr: 500W • Length: 21 '8"•
Weight: 5lbs. 11 ozs. • Conn: SO-239 • 2MHz band-width after tuning (6M) •
Construction: Thick-wall aluminum, 5 sections

GP-6 · Dual-band 146/446MHz Base Repeater Antenna
Gain & Wave: 146MHz 6.5dBi 5/8 wavex 2· 446MHz9.0dBi 5/8 wave x 5·
Max Pwr: 200W • Length: 10'2"· Weight: 3lbs. 8ozs. • Conn: Gold-plated SO-239 •
Construction: Fiberglass, 2 Sections

GP-3 • Dual-band 146/446MHz Base Repeater Antenna
Gain & Wave: 146MHz 4.5dBi 6/8wave·446MHz 7.2dBi 5/8wave x 3 •
Max Pwr: 200W· Length: 5'11 "· Weight: 2lbs.90zs. •
Conn: Gold-plated SO-239 • Construction: Single-piece fiberglass

Gp·gjGP-9N · Dual-band 146/446MHz Base Repeater Antenna ' BEST SELLER!
Gain & Wave: 146MHz 8.5dBi 5/8wavex 3• 446MHz 11.9dBi 5/8wave x 8•
Max Pwr: 200W • Length: 17'8" • Weight: 5lbs. 11 ozs.• Conn: GP-9 Gold-plated
SO-239 ' GP-9N Gold-plated N-type female' Construction: Fiberglass,3 Sections

GP-15'Tri-band 52/146/446MHz Base Repeater Antenna
Gain & Wave: 52MHz 3.0dBi 5/8 wave • 146MHz 6.2dBi 5/8wave x 2· 446MHz 8.6dBi
5/8wave x 4 • Max Pwr: 300W' Length: 7'11 "• Weight: 3lbs. 1oz. • Conn: Gold-plated
SO-239 • 2MHz band-width after tuning (8M) • Construction: Single-piece fiberglass
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WHAT'S NEW AND EXCITING FROM
AMATEUR RADIO'S VALUE LEADER?

Great new radios that are fun, easy to operate and very affordabLe!

Simple .. Clean II

~ L
AMATEUR RADIO'S VALUE LEADERsM

CIRCLE 117 ON READER SERVICE CARD

Prices mentioned are MSRP, dealer prices may vary. Permits required for MARS/CAP use.
Performance specifications only apply to amateur bands. Specifications subject to change
without notice qr obligation.

EOX-2 Automatic Antenna Tuner
Connects directly to any Alinco OX-70

model, quickly tunes a wire or mobile
whip antenna at the touch of a button.

Perfect for mobile, portable, base or marine
HF operations. Matches 160~ 10 meters

(minimum 40 foot wire antenna
required for 160 meters, 9.8 foot

minimum for others.) Can be mounted outdoors.

Alinco World Time Alarm Clock
By popular demand, now available at your dealer
for only $39.95. It's great for the shack, camping,
travel, Field Day or OX-peditions!

HF+6 Meter
OX-70 TH and OX-70T
Choose your preference in
output power on 6
meters. The OX-70TH
transmits up to 100 watts on all Amateur Bands,
160 ~ 6 Meters; the economical OX-70T is 100 watts on HF, ,
10 watts out on 6. With either radio you get General Coverage
Receiver (150 KHz ~ 30 MHz and 50 ~ 54 MHz), face plate
that can be remote mounted, built in narrow filter and speech
processor, full QSK, semi or automatic break-in, multi-function
control and more.

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

OJ-S41 T70 cm Pocket Radio
Already a "best seller," the OJ-S41T covers
425 ~ 450 MHz, has 21 memories, CTCSS
encode, self-storing pivot antenna, accepts a
wide range of accessories. Perfect for use
with repeaters, simplex or cross band
links. At under $150, every ham in the
family can own one!

OR-140T(0)
2 Meter Mobile/Base
A new full-featured radio with Alphanumeric display
(up to 7 characters) , 51 memory channels, aircraft (AM)
plus extended VH F receive, CTCSS + European Tone Bursts,

MARS/CAP capability, clean
design, scanning and
cloning functions, all at
a very low Alinco price.

OR-605T(0) 2 Meter + 70 cmMobile/Base
The reviews are in and the OR-605T is a winner! Work
repeaters, simplex, cross-band, even satellites. 102 memories,
CTCSS, built-in antenna duplexer, MARS/CAP capability, clone
function, 9600 packet port and more at
a price so
low, it's hard
to believe.

NEW OJ-S11T 2 Meter Pocket Radio
It's the one you asked for! Full 2 Meter
coverage (144 ~ 148 MHz), 21 memories,
CTCSS encode, self-storing telescoping

antenna, accepts speaker mic and
outside power, runs on 3 AA batteries,
even has MARS/CAP capability. Get all
this and more at a price under $150!!

Ask your dealer ab o ut Alinc o's 2-year e a t e a a e d warranty program



An Editorialmineof Sight

A Ham Radio Revolution
The complete integration of amateur radio and the personal
computer may be ham radio's "revolut ion" for the 1990s-and it's
here now.

Last year, during a talk at the Central States VHF Society
conference in Minneapolis, I pointed out that the history
of amateur radio has been shaped by some sort of revolu

tionary change about once each decade . As you' ll see, there' s
been a combin ation of technical and polit ical change that has
brought our hobby to where it is today. Here 's a quick thumb
nail sketch:

• Pre-World War I-Ham operators discover the value of the
"useless" bands below 200 meters.

• 1920s- After being shut down during the war, ham radio
survives an effort by the military to maintain control of all radio
communications; the development of vacuum tubes spurs rev
olutions in receiver design.

• 1930s- Spark gives way to narrow-band continuous wave
(CW) transmi ssion of Morse code; "ph one" emerges; the
Communications Act of 1934 establishes the FCC and forms
the framework of U.S. communication law for the remainder of
the century.

• 1940s-Ham radio is again shut down by war, and again it
reemerges from the ashes after threats of a permanent shutdown.
Hams serving in the military contribute greatly to advancing
the art of radio communication.

• 1950s- AM phone eclipses code as the dominant form of
ham radio communication; FCC creates Novice and Technician
licenses to spur growth.

• 1960s-AM phone gives way to SSB; "incentive licensing"
creates current licensing system of increased privileges tied to
passing more difficult exams.

• 1970s- VHF enters the mainstream of ham radio on the
surging popularity of FM and repeaters; transistors begin to
replace tubes in ham equipment.

• 1980s- The shift to solid-state transceivers is complete;
packet radio establishes personal computers as a means of mak
ing ham radio contacts. The FCC tries to spur growth through
"novice enhancement," giving Novices HF phone privileges for
the first time, and VHF phone privileges for the first time since
the 1960s.

• 1990s-The FCC tries to spur growth (and succeeds)by drop
ping the code requirement for the Technician class license; as for
technical revolutions, at this time last year, the only thing you
could point to was digital signal processing (DSP), but that didn't
change the way people operated. As of then, nothing had hap
pened this decade to really change the way we "do" ham radio.

Well, fasten your seatbelts, folks, because I think our revo
lution for the '90s has finally arrived. DSP is a part of it, as are

. 4 • CO VHF . September 1997

many other incremental changes we've been seeing around us
and maybe not even noticing. Our technical revolution for this
decade-to steal a buzzword from the computer industry-is
something called convergence.

Convergence
Convergence is defined as the act of "coming together and

uniting in a common interest or focus." And that ' s exactly
what' s happening all around us, especially in the world of
telecommunication.

A generation ago, every form of communication had its own
discrete tools and equipment. If you wanted to write a letter,
you used a typewriter (or a pen!). Ifyou wanted to send that let
ter, you used an envelope and a stamp. No e-mail; no faxes,
even overnight delivery was a rarity. Telephone lines, by and
large, were used for one purpose-to carry telephone calls. And

By Rich Moseson, W2VU, Editor

Ham Radio Above 50 MHz



The Model DBLP-62 looks like a standard TV beam,
yet delivers unparalleled performance.

Model DBLP-62/Dual-Band/6 and 2 Meter Beam
The Model DBLP-62's shape factor resembles a standard TV beam, so

if you live in an area with restrictions on Ham antennas, no sweat.
Its innovative design consists of two Log-Periodic dipole arrays which

are fed in series and colocated on the same beam. One feedline permits
operation over the entire bandwidths of each beam. And full gain-VSWR
and FIB-is maintained across each band.

To enhance flexibility and ease of operation, the DBLP-62's entire array
can be adjusted for either vertical or horizontal polarization. You can also
separate the LP cells and use the 6m cell on horizontal and the 2m cell
on vertical with seperate feedlines and baluns.

Difficult to detect, the Model DBLP-62 is a dream to own. For
informat ion on this new Hy-Gain antenna product, contact the Amateur
Sales Department today.

Mechanical Specifications
Boornlength : 10 ft. 8.875 in. (3.2701 )
Longest Element: 9.6 ft. (2. 9501)
Turning Radius : 7 ft. (2 .1301)
Mast Diameter: 1.5 in.-2 in. (38-510101)
Element Area: 1.3 sq. ft. (.12 sq. 01)
Weight: 10 lb. (approximate)
Max Wind Speed: 115 MPH (no ice); 80 MPH
(0.25 in. radial ice)
Log-Periodic Parameters:
TAU=0.91 SIGMA=O.11 (NEC model availab le)
* Specifications shown are for full bandwidth.

Your Performance Advantage
Telex Communlcatlonst Inc.
8601 East Corn husker Highway
Lincoln, NE 68505 USA
Phone: 402-467-5321 • FAX: 402·467-3279

Electrical Specifications*
GAIN; 601 5 .5 dBd 2m 6 .0 dBd
FIB: 601 25 dB 2m 30 dB
HPBW: 601 60 deg . 2m 50 deg.
VSWR: 601 <1 .5:1 2m <1 .5:1
Max Pwr: 500 watts PEP, both bands
Supplied Balun: 4:1 broadband (50 in-200 out)
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-35 WattsOutput on 2 Meters
-sumodes: FM, SSB, CW
-18 dB GaAsFETpreamp
»Reversepolarityprotection ~
»lncludes mobilebracket ..~ ~Q
-Auto RF sense T/R switch ~~ ~
-Custom heatsink, runs cool ~,
-Works with handhelds up to 8 watts
»Oneyear MIRAGE warranty

35 watts, FM OnlY...69.
B-34, $69.95. 35 watts out
for 2 watts in. Like B-34-G,
FM only, less preamp, mobile
bracket. 3lf8xP/4x41/4 inches.

3S WaHs for2 Meter HTs
B-34-G

$89'-5
Suggested Retail

mt \1,11' l1UII 1_
.... ~ ( 0

.& ,:~, O,,,,IB.n# MIRAGE
j,)ff UD~3S

POWER l W «oMtb AmpUfiet

$1599 5 BD-35 Suggested Retail

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

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

Watts In I 2 3 4 5 6 7

Add this Miragedual band amp and boost
your handheld to 45 wattson 2 Meters or 35
wattson 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/smp'" lets

you talk on one band and listen on the other band

16GWalts
B-5016-G on 2 Melen!

$299
Suggested Retail

The MIRAGE B-50I6-G gives you 160 More 160 Watt, 2 Meter Amplifiers ...
watts ofbrute power for 50 watts input on B-25l6-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-IOl6-G, $379. MI~AGE s mostyopular
Power Curve chart shows typical output power. dualpurpose H,!, or mobile/base amplIfier.. 160

Hear weak signals __ low noise GaAsFET watts out/IO W In. For 0.2-15 ,watt transceivers.
preamp gives you excellent 0.6 dB noise figure. B-2l5-G, $379. MIRAGE s most.popular
Select 15 or 20 dB gain handheldamp. 150 watts out/2 watts In; 160 watts

B-5016-G has legend~ry ruggedness. We know out/3 lh Win: ForO.25 to 5 watt handhelds . . .
.F h h b . . 1979/ Prices and specifications subject to change. © 1996 Mira ge Communications

OJ one t at as een In constant use since ' 11 ... ,f 10 b .....
Heavy-duty heatsink spans entire length of CallYOllr uea.er r YOllr est"nee_

cabinet -- prevents overheating. Power transistors NearestDealer/Free Catalo : 800-647-1800_...8'" protected by MIRAGE's Therm-OiGuard'", h ttp:/ / w w w .m ir a g e a m p .c o m
~~t.f>\ Fully protected from high SWR and excessive Tedhnical: 601-323-8287 Fax: 601-323-6551
.\)O input power. Has warning LED. MIRAGE

. Has smooth adjustable Transmit/Receive
ower Curve -- typical B-50l6-G output power switching with remote external keying.

Watts Out /30 /35 /40 /45 /50 /55 160 165 nc-r, $45, Remote Control. On/Off, pre- COMMUNICATIONS EQUIPMENT
1---+---t--t---li----.t--t-+---t--1 amp On/Off, selects SSB/FM. With l8-ft cable. 300 Industrial Park Road

Watts In 20 25 30 35 40 45 50 55 Draws 17-22 amps at 13.8 VDC. l2x3x5 1h in. Starkville, MS 39759, USA

MIRAGE . . . the world's most rugged VHF/UHF amplifiers
CIRCLE 143 ON READER SERVICE CARD

MIRAGE... IOO Walls ...$199
Boost your 2 Meter handheld or multimode (like ICOM 706) to a super powerful 100
watts . . . All modes: FM, SSB, CW . . . 15 dB GaAsFET receive preamp . . . Reverse
polarity protection . . . Silent cooling fan . . . Free HT-to-amp coax and mobile bracket

Polarity Protection can save your amp if
In Stock at ham dealers you connect power backwards.

everywhere! Compact but Powerful
Call your dealer for your bestprice Mirage's integrated Heatsinkslabinetn

5199~
and whisper quiet fan gets heat out fast!

The results? An ultra-compact
~ ",t.~ 43/4:' l 3/4x73/4 inch 2112 pound amplifier that

B-3 IO-G Suggested Retail ~t.9· delivers a super poweifullOO watts.
.,.\)01 Free Accessories

Power Curve -- typical B-3l0-G output power operates all modes: FM, SSB and CWo It's Free 3 foot handheld to B-31O-G coax
Watts Out 25 50 75 95 100 100+ 100+ perfect for all handhelds up to 8 watts and cable -- just plug and play! Free mobile bracke
Watts In I 6 8 multi-mode SSB/CWIFM 2 Meter rigs. Free rubber mounting feet for home use!

/t's greatfor the ICOM IC-706 -- you'll Plus more . • .
For an incredibly low $199, you can get [00 blockbuster watts on 2 Meters! Automatic RF Sense TransmitlReceive

boost your 2 Meter handheld to a super Low noise GaAsFETpre-amp switch: Rem?te keying jack. LEDs monitc
powerful 100 watt mobile or base! A built-in low noise GaAsFET receive "On AIr", high SWR;pre-amp, power.

Turn "You're breaking up ... Can't pre-amp gives you 15 dB gain --lets you Push buttons select SSBIFM, pre-amp,
copy" into "Solid Copy ... Go ahead." dig out weak signals. power. Draws 15 amps at 12-15 VDC.

Talk further ... Reach distant repeaters Fully Protected Full one year MIRAGE warranty
. .. Log onto faraway packet bulletin boards. SWR Protection prevents damage from With Mirage's legendary ruggedness,

This rugged Mirage B-31O-G amplifier antennas whipping in the wind. Reverse you may never need our superb warranty.

Dua~Band 144/!!!mM!!e!!"P
conversation! (Requires compatible HT)

Mirage is the Best! Here 's why ...
-Automaticfrequency bandselection--you'll

never forget to switch bands
»Single input connectorand single output

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

sFirst-class strip-linetechniques -- superb
RF performance and reliability

»Custom wrap-around heatsink -- runs cool
-ReversePolarity Protection -- saves your

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

switch -- makes operation easy
-Low input SWR -- keeps your handheld safe

from overheating -
-"On Air" LEDs -- for each band
-Freemobilemounting bracket
»Free3 foot handheld-to-BD-35 coax cable
»Small size:just 5xP/4X5 inches
-Full oneyear MIRAGE warranty
»Legendary MIRAGE ruggedness

Call your dealer today for your best price! '-----------..;;...;;.;;==--



the telephones all had wires and were used for just one thing
talking with other people. No data, no faxes, just phone calls.
Likewise, there was just one thing you could do with a televi
sion set: watch whatever the local stations in your area chose
to put on the air. If you wanted to see a movie, you had to go
to the theater. Finally, if you wanted to talk to someone on the
radio, you had to use...a radio-a box of electronics dedicated
to transmitting and receiving radio signals. Of course, that hasn't
changed ...or has it?

Today, everything's all mixed up. Your TV set can still tune
in whatever the local stations choose to put on the air, but most
of us also have access to dozens of additional channels on cable
or satellite; plus, we can watch movies we rent at the video store,
play video games, and even (in some places) surf the World
Wide Web.

And, yes, you can still use your telephone line to make a
phone call...if it's not tied up sending or receiving a fax, check
ing your e-mail, or exploring the Internet. The telephones them
selves have been unplugged. Between cellphones and cordless
phones , the number of people using two-way radio (most with
out realizing it) has multiplied exponentially.

But what about "real" two-way radios? They're still pretty
much the same as they were a generation ago, right? I mean,
they're smaller, they don't have tubes, and you can plug in a com
puter along with a microphone or code key, but you still need a
discrete box with dials and buttons called a radio, right? How
can I say this gently? I guess I can't. No. Wrong. Not any more.

The Radio IN the Computer
Ham radio's revolution for the '90s was unveiled this past

May at the Dayton Hamvention. Kachina Communications, a
newcomer to the amateur market , introduced what it calls a
"computer-controlled HF transceiver." This is somewhat of an
understatement, because, if you get one of these radios and look
for the box with the dials and switches and frequency readout( s),
you won't find it. There isn't one. There is no discrete radio.
The computer is an integral part of this transceiver, and vice
versa. There is a box with RF circuitry, of course, but it has no
dials or meters or displays , just a few sockets for plugging in
the antenna, computer, etc. All tuning and other adjustments are
done from your computer screen, and the mic, key, and speak
er all connect to a control head that mounts in one of your com
puter's empty drive bays. Software is included for control, log
ging, etc. , and it even has a built-in display showing signals on
your chosen band-with the ability to QSY (change frequen
cy) by pointing to a spot on the band and clicking your mouse.

I haven't had the opportunity to actually operate one of these
radios, but from the literature , it appears to be a full-featured
HF rig in about the same price "ballpark" as more traditional
radios (list price $1,899).1 But frankly , what's important here
is the concept-the complete integration of PC and ham rig
and the fact that the PC is an integral part of this radio, not just
an add-on for operator convenience. The importance of the con
cept is also why I'm writing about an HF radio in a VHF mag
azine-after all, it shouldn't take much more than a swap of a
few boards to tum this (or a successor) into a VHF rig as well.

What's Next?
Beyond the physical convergence of computer and radio , we

can look toward the ultimate in DSP-totally digital audio
and "smart radios" that use frequency-agile spread spectrum

techniques (see two articles in last month's issue on the topic)
to automatically select the best frequencies and power levels
for a given contact ; or a radio that can let you operate on one
band while simultaneously monitoring beacons on another band
to alert you to openings. The possibilities are endless. But we'll
leave the specifics to the revolution of another decade.

Speaking of Revolutions...
This month's "Op-Ed" column features a call by TAPR

(Tucson Amateur Packet Radio) President Greg Jones,
WD5IVD , to completely reinvent amateur digital communica
tions, essentially building a whole new, faster, more, capable
packet network without worrying about compatibility with cur
rent users. Kind of a Field ofDreams philosophy: "If we build
it, they will come." Meanwhile, "Digital Data Link" columnist
Don Rotolo, N2IRZ, takes a different perspective-agreeing
that the status quo won 't last much longer , but arguing to find
unique needs that packet can fill, then designing technology to
meet those needs, rather than the other way around. Both
columns are interesting and worthwhile reading .

This issue also offers up some seasonal articles: a look at ham
radio in hurricanes in "Beginner 's Comer" and "On the Cover,"
plus a couple of contesting articles keyed to this month's ARRL
September VHF QSO Party .

And Finally... " ,
There's an update to last month's editorial: Just a week after

we sent the August issue off to the printer, Parade magazine fea
tured an article on the risks we face in everyday life.? High on
its list of things that people fear but which pose little or no real
danger: RF and magnetic fields from power lines and radio trans
mitters. According to the article, 40% of Americans "are wor
ried about getting cancer from electrical power lines or cellular
phones." But then it quotes the director of Harvard University's
Center for Risk Analysis as saying these fears are "absolutely
not" realistic and that "their concerns are unproven."

Nonetheless, the depth of public concern over potential, if
unproven, danger from RF fields reinforces the need discussed
here last month to learn the basics and be able to explain the
facts to our neighbors and friends.

73 de W2VU

Notes:
1. For more information on the Kachina 505DP transceiver, contact
your deale r or Kachina Communications, Inc., P.O. Box 1949,
Cottonwood, AZ 86326; Phone: (520) 634-7828; Fax: (520) 634-8053;
Internet: <http://www.kachina-az.com> .
2. "What's Really Risky," by Michael Ryan, Parade magazine, June
15,1997, p.12.

Help Wanted
If you 're involved with a project or activity 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 76N. Broadway, Hicksville, NY
11801 (send an SASE for writers ' guidelines), bye-mail to
<CQVHF@aoLcom>, or via our World Wide Web page, <http://
members.aoLcom/cqvhf/>. We look forward to hearing from you.



rtF News

Vanity Call Gate 3 Now
Open; Cost Rising

The so-called "Gate 3" for vanity call
sign availability-making Advanced
class hams eligible to apply-opened on
August 6. The rules limit you to callsigns
available to your license class, so
Advanced Class applicants will not be
able to request 1 x 2 or 2 x 1 calls reserved
for Extra class licensees (unless you' re
applying for a 1 x 2 call that you previ
ously held ).

The FCC says it plans to open the
remaining gate, allowing all hams to
apply for vanity calls approp riate to their
license cla ss, before September 15.
That's the date on which the fee for all
vanity call applications rises from $30 to
$50 (even if Gate 4 isn 't open by then).

The FCC, in its annual fee review,
decided to round off all fees to the near
est $5. And since the vanity callsign fee
is actually $3/year (over a 1O-year license
span), the commi ssion decided to "round
up" that figure to $5/year (or $50 over a
1O-year period). It turned down an ARRL
peti tion to delay the increase until all
gates were open and all amateurs had had
an ample opportunity to apply at the $30
rate. (This logic of this increase makes
sense only to a Washington bureaucrat.
To the rest of us, the fee is $30 , not $3 ,
and $30 is already rounded offto the near
est $5. But what do we know? We're only 
citizens.-ed.)

President Signs volunteer
Protection Act

Hams who volunteer their time to gov
ernment agencies and nonprofit organi
zations are now protected from most law
suits arising out of their volunteer
activities, under provisions of the Vol
unteer Protection Act of 1997, passe d by
Congress in the spring and signed into law
by President Clinton on June 19. The new
law, Public Law 105-19, takes effect on
September 16.

U.S. Senator Paul Coverdell (R-GA),
who sponsored the measure in the Senate,
says the new law will shield volunteers
from unreasonable and costly lawsuits,
noting that , "The Volunteer Protection
Act will end the frivolous lawsuits that

have discouraged thousands of genero us
citizens from donating their time and tal
ents to those in need....Thesevolunteers
should not have to fear the fin ancial
destruction that often results from frivo
lous lawsuits."

Wi th cert ain exceptions, the law
exempts from liability any volunteer of a
non-p rofit organization or government
entity who, in the course of his or her
authorized activities, causes unintent ion
al harm through an "honest mistake" or
act of omission. The full text of the law
is more complex, and we recommend that
you get a copy if you're active in volun
teer activities.

An online copy of the text may be
downloaded from the "Amateur Radio
Newsline" , We b site, <http://www.
arnews line.org> (we' ll try to add a link
from our Web site as well-ed.). The full
text should also be avai lable at most pub
lic libraries. Just take the publi c law num
ber (PL 105-19) and the date it was
signed, and ask the reference librarian to
help you find it.

Good News,
Bad News, on Six

Radio amateurs in the Ukrai ne (UR)
may now operate on 6 meters. According
to a message from Alex, UR4LL, to sev
eral prominent European hams (reposted
on various internet VHF reflectors),
Ukranian amateurs were given access as
ofJuly 10 to a200-kHz chunk of 6 meters,
from 50.080 to 50.280 MHz, limited to
10 watts output on CW and SSB only, and
only in areas where there is no broad
caster using TV channel 1 (48 to 54
MHz) . Alex says he anticipates cons ider
able 6-meter activity by UR hams in the
near future.

On the bad news side, we have an
unconfirm ed report from Australia that
hams in at least some areas of New
Zealand have lost the bottom part of the
6-meter band. According to an internet
posting, Tre vor Benton, VK4AFL, in
Australia, reported that "Auc kland (NZ)
6m operators were advised by letter 28
6-97 re loss ofbottom part of band which
has been sold to a television concern ." No
additional details or confirmation were
avai lable at press time.

RS-10 May Be
Permanently QRT

Last month , we reported that satellite
cont rollers in Russia said the RS-I0 satel
lite, which had mysteriously gone off the
air in June, was being used for non-ama
teur experiments by its designer and
would most likely be back on the air for
its 10th anniversary in late July. That now
appears unlikely.

According to a mid-July report from the
AMSAT News Service, Leonid Labutin,
UA3CR, says that RS- lO designer Alex

. Papko v now believes there is only a I to
2 percent possibility of bringing RS- I0
back on the air. Papkov was waiting for
the return of "one good expert" from his
summer vacation. There was no indication
of the nature of the problem with RS- l 0,
which appeared to be operating flawless
ly when it was removed from the air.

Ham Radio Plays Major
Role after Mir Accident

Once again, amateur radio has proven
its value as. a backup communica tions
medium in times of need, this time from
space. After a collision June 25 between
the Russian Mir space station and an
unmanned cargo vessel bringing new
supplies to the station, U.S . Astronaut
Mike Foale, KB5UAC (a Mir crew mem
ber), used the Mir ham station for regu
lar contacts with other ham astronauts at
W5RRR, the club station at the John son
Space Center in Houston ,Texas, and with
MIREX (Mir Amateur Radio Experi
ment ) volunteers Miles Mann, WF IF,
and Dave Larsen, N6CO.

According to an ARRL bulletin quot
ing a packet message sent from Foa le to
Larsen, " ...it was impossible to get any
personal news of our well-being to our
families" via official communication
channels after the accident. "Ham radio
allowed us to fill that gap." Foale also
expressed gratitude for himself and the
entire Mir crew "fo r all the good wishes
and interest all over the world in our trou
bles and tribulations."

Amate ur radio also provided several
opportunities for direct contacts between
crew members on Mir and the astronauts
on the Shuttle Columbia, which was in
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orbit during July with the SAREX
(Shuttle Amateur Radio EXperiment)
station aboard.

Mir Frequency Fllp-Flop
Just before we went to press last month,

we learned that Mir's 2-meter ham sta
tion was making its third frequency
change this year, to 145.985 MHz. This
was due to complaints from U.S. hams
that the "split" operation on 145.2001
145.800 was resulting in interference
from repeaters with outputs in the vicin
ity of 145.200 . But the new frequency
instantly brought another round of com
plaints from hams in Germany, who
found that .985 was interfering with other
satell ite downlinks. A report on "News
line" even quoted the Germans as calling
the switch "an unfriendly act" by the
American MIREX coordinators.

The compromise, for the moment,
seems to be that Mir will operate on
145.985 while it's over the U.S., and QSY
to the 145.2001.800 split everywhere
else. Chances are we haven't seen the
final chapter in The Saga of Mir's
Meandering VFO.

Ham Antenna Maker
Credited In Crucial Mir
Contacts

Amateur radio antenna maker M2
Antenna Systems was credited with pro
viding a crucial link between the crippled
Mir space station and officials on the
ground after February's fire aboard the
station. In a July 17 Fresno Bee newspa
per article entitled, "Fresno, We Have a
Problem," the Bee said that after Feb
ruary 's fire , communications were "vir
tually limited to waist-strapped hand
radios" worn by crew members-and
that only the M2 antenna at NASA's
Dryden Flight Research Center kept
everyone in contact. It quoted a NASA
official as saying "We wouldn't be talk
ing to the Mir without [Mike Staal] ," the
Fresno-based company's co-owner and
chief designer.

Staal, who is K6MYC, credited his
interest in amateur radio with getting him
started in designing antennas (including
one made from beer cans!). The article in
the widely-read California daily also
noted that NASA is becoming more
reliant on small companies, such as M2,
which are often able to produce exactly
what's needed more quickly and much
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less expensively than many larger com
panies. Staal says the situation on Mir in
midsummer was keeping him in almost
daily contact with NASA officials.

Cosmonaut Gets U.S.
Ham License

Cosmonaut Vladimir Titov is now
KD5AOS. According to the AMSAT
News Service, Titov-who 's scheduled
to fly this month aboard a U.S. shuttle on
a Mir docking mission-passed his U.S.
ham license exam in May at a test session
in Texas. Titov reportedly told examin
ers he wanted a U.S . license so he'd be
able to operate while aboard the shuttle.

Space Symposium Set
for Toronto

The 1997 AMSAT-NA annual meet
ing and space symposium will be held in
Toronto, Ontario, from October 17 to 19,
at the Airport Delta Hotel. AMSAT-NA
is the ham radio satellite organization for
North America and the primary force
behind the amateur satellite program
worldwide. According to the AMSAT
News Service, there will be presentations
on all aspects of amateur satellite design,
construction and operation.

REAL DX on Microwaves
If the Mars Pathfinder is still transmit

ting by the time you receive this, you'll
be able to listen in. According to Phil
Karn , KA9Q, in the ARRL Letter, the
ship 's downlink frequency is 8.420 GHz.
For more information, check out Phil 's
"Mars Pathfinder X-Band Downlink
Link Budget" page on the Web at
<http://people.qualcomm.com/karn/mpf
_budget.html>. (For more on listening
for other signals from outer space ,watch
for the article, "CQ Universe-IsAnyone
Out There?" by Denis Jakac , VE3ZXN,
in next month's CQ VHF. ----ed.)

Repeater at
100,000 Feet?

If you were anywhere in southwestern
Canada or the Northwestern U.S. on
August 9-and if everything went
according to plan-you might have heard
some real goodDX on l46.52! The Radio
Amateurs of Canada (RAC) reports that
the North Okanagan Radio Amateur Club

of Vernon, British Columbia, planned to
launch a balloon carrying a crossband
repeater (446.000 in/146.520 out) from
the annual Sky High Hamfest on Silver
Star Mt. Similar balloons launched by the
Canadian government are reported to
have floated as high as 100,000 feet.

If you heard the balloon, contact
Vernon Balloon Experiment Coordina
tors VE70HM or VE7TFD via e-mail to
gwmulder@junction.net or michaeli@
junction.net , respectively.

Industry News
The amateur radio industry continues

to retrench and reorganize as the low
sunspot sales doldrums continue.
Amateur Electronics Supply (AES) has
'closed its Clearwater, Florida, store, and
is concentrating its Florida retail opera-
tions in Orlando. '

Advanced Electronic Applications ,
Inc. (AEA), which closed its doors ear
lier this year, has been bought out by two
other electronics firms . The AEA digital
line was purchased by Timewave, Inc.,
which will continue using the AEA name
on those products until 1999; and the
AEA name and its antenna products were
folded into a new "AEA division" of
Tempo Research Corporation. Tempo
manufactures and sells electronic test
equipment. Former AEA President Mike
Lamb, N7ML, is. now working for
Tempo as the AEA division's Director
of Marketing.

In other industry news, CyberHam
magazine has suspended publication
after less than a year in print. CyberHam
was a bi-monthly magazine aimed at
radio amateurs who are also heavily
involved in computers. The ARRL Letter
reports that co-publisher Gene Harlan,
WB9MMM, said neither subscriptions
nor advertising were strong enough to
support continued publication. The
"Ham Radio & More" talk show, hosted
by Len Winkler, KB7LPW, has been
dropped by its originating station, KFNN
in Phoenix, for lack of advertiser sup
port. The show will continue on short
wave only , on WWCR (5.070 MHz, live
Sundays at 2200 UTC, rebroadcast
Sundays at 0500 UTC and Tuesdays at
0800 UTC on 3.210 MHz).

Finally, in the good news file, ADII
Premier Communications has announced
that Jim Newcomb, N7MBA, has joined
the firm as Vice President of Sales . Jim
has 15 years of experience in the amateur
industry. He was previously ICOM
America's National Sales Manager. •
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Now You're Talking!
Updated ARRL License
Manual

The American Radio Relay League has
annou nced the third edition of Now
You're Talking! This new Techni cian and
Novice exam study guide has been com
pletely revised and updated to match the
newest Novice (Element 2) and
Technician (Element 3A) question pools ,
released by the Volunteer -Examiner
Coordinators ' Question Pool Committee
in December 1996. The questions in this

. new question pool began being used on
Techn ician and Novice license exams on
July I, 1997, and are expected to be used
until June 30, 200l.

The FCC has added five additional
question s about RF radiation safety to
each of the Novice and Techni cian writ
ten exams. This edition , therefore, also
includes a thorough explanation of the RF
safety topic written by experts on the
ARRL's RF Safety Committee, as well as
detailed explan ations and examp les for
the new regulations.

Also offered in the book are operating
hints to help students throu gh those
frightful moments during their first con
tacts on the popular modes, includin g FM
repeaters and packet radi o as well as
Morse code (CW) and single-sided (SSB)
phone . Plus , an entire chapter dedicated
to the finer points of selecting equipment
for a first amateur radio station .

Now You're Talking! Third Edition is
448 pages in an 8 3/8 x 10 7/8-inch for
mat, with a lay-flat binding for ease of
use, and retails for $ 19.00. It 's available
from most dealers or from ARRL, 225
Main Street, Newington, CT 06111
1494; Phone: (888) 277-5289; Fax: (860)
594-0303 ; e-mail <pubsales@arrl.org>;
WWW: <http://www .arrl.org> .

MFJ-281 Clear'Ione"
Communication Speaker

MFJ's ClearT one™ Communications
Speaker was designed to improve speech
intelligibility in the frequency range of
600 to 4000 Hz while reducing noise, sta
tic, and hum. It will help improve copy of
AM, FM, SSB, and CW signals.

A top-grade, three-inch Mylar cone
speaker is mounted in a speaker baffle ; a
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fine mesh metal grille allows sound to
radiate without being muffled. A versa
tile swivel moun ting brack et lets you
direct the sound where you want it.

The MFJ-281 will handle 8 watts , 8
ohms. It comes with a six-foot cord and
3.5-millimeter mono plur;!ts speaker
measures just 3 3/4 x 3 x 2 /4 Inches. The
MFJ-281 is covered byMFJ' s"No Matter
What" one-year unconditional warranty.
List price is $9.95.

For the location of the dealer nearest
you or to order , contact MFJ Enterpri ses,
Inc., 300 Indust rial Park Road ,Starkville,
MS 39759; Toll -free: (800) 647-1800 ;
Fax: (601) 323-655 l.

Circle 100 on reader service card

Techtoyz® Micro
DTMF Decoder

Optoelectronics , Inc. has announced
Techtoyz 'P, its new line of test equipment
housed in beeper-style cases with belt
clips. The Micro DTMF Decoder is the
first product to be relea sed under the
Techtoyz name with a Micro Counter and
Micro RF Detector to follow this fall.

The Techtoyz Micro DTMF Decoder
is ideal for portable, hand s-free opera
tion, providing up to 200 hours of per
formance from a single AA alkaline bat
tery.With its built- in microphone , DTMF
tones are automati cally decoded from the
signal source of tape recorders , receivers,
two-way radios, or anything else where
touch tone can be heard by the Micro
DTMF Decoder. There is also a built-in
audio input jack for direct connection to
any receiver 's speaker output.

The Micro DTMF Decoder can decode
up to 12.5 characters per second while

displaying the characters on its l2 -digit
LCD display. All DTMF characters are
autom atically stored in a 2,000-character ,
non-volatile memory and can be recalled
by pushing scroll buttons.

The Techtoyz Micro DTMF Decoder is
currently available and retails for $89.00.

To order, call the Optoelectronics toll
free order line at (800) 327-5912; (954)
771-2050; Fax: (954) 77 1-2052.

Circle 101 on reader service card

Repeater Maker plus
Model RM-20

CES Wireless Technologies Corp. has
developed a new, enhanced version of its
Repeater Maker. The new device, called
Repeater Maker plus, Model RM-20 ,
allows users to make a repeater out of two
transceivers or separate transmitter and
receiver module s. The RM-20 provides a
bui lt-in , four-u ser CTCSS tone panel,
supporting any four of 50 CTCSS tones
as well as cross-tone encoding. Among
its standard featur es are "Morse code"
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CWID with programmable "send" states
and an "auxiliary relay" for remote con
trol. It's programmed using a DTMF tele
phone locally, or remotely "over the air."
This unit accepts the optional CES Voice
Delay module for customization of appli
cation timing.

The Repeater Maker plus Model RM
20 features compact size, rugged metal
housing, and "plug and play" compati
bility with the CES 4700VP telephone
interconnect. List price for the Model
RM-20 is $310.00 plus shipping. For
more information, contact Scott Matics at
(407) 679-9440 ext. 202.

Circle 102 on reader service card

Elenco Electronics
Frequency Counters

Elenco Electronics, Inc., has intro
duced two new handheld frequency coun
ters, Models F-2800 and F-2850.

Both counters offer wide input ranges.
The F-2800 displays frequencies from 1
MHz to 2.8 GHz, and the F-2850 range
is 10 MHz to 2.8 GHz.

Each unit has a 250-MHz direct count
range for high resolution. The F-2850

also reads period and has auto triggering.
Both units have data hold and 16-segment
signal strength bargraph. Many other fea
tures are included.

The F-2800 lists for $149.95; the
F-2850 for $216.50 (both plus shipping).
For complete specifications, contact
Elenco Electronics, 150 W. Carpenter
Avenue, Wheeling, IL 60090; Phone :
(847) 541-3800 ; Fax: (847) 520-0085.

Circle 103 on reader service card

KB6KQ Loop Antennas
KB6KQ Antennas is offering Halo

type antennas for 6 meters, 2 meters, 22
MHz, and 432 MHz, providing users with
horizontal polarization, omnidirectional
ity, and small size (for example, the 6-

\

meter version is
24 inches in
diameter, and
the 432 model is
3 1/2 inches).
Single antennas
have tested at
2.5 dBd and
stacked ' pairs
are running 4.5
dBd gain. And
antenna appli
cations include
net, roundtable ,
mobile, and
rover operation.

List price for
the 6-meter ver
sion is $95.00;
for the 2-meter, 222- and 432-MHz
versions, list price is $50.00. A phasing
harness, making it possible to stack two
antennas is available for $40.00. (All
prices .postpaid.) For information,
contact KB6KQ Antennas, Norm
Pedersen, 70 Arrowhead Dr., Carson
City, NV 89706; Phone: (702) 885
7885; Fax: (702) 841-1880; e-mail:
<KB6KQNORM@aol.com>.

Circle 104 on reader service card

YAESU
10.8v@

12v@ 750 MAH
12v@ 1000 MAH

7.2v@ 1200 MAH
12v@ 600 MAH

7.2v @ 600 MAH
7.2v @ 600 MAH
7.2v@ 1200 MAH
7.2v @ 1500 MAH
12v@ 600 MAH
12v@ 800 MAH

FNB-2
FNB-4
FNB-4A

'FNB-10(S)
FNB-12(S)
FNB-17
FNB-25
FNB-26

"FNB-26(S)
FNB27

"FNB-27(S)
"1/4" longer than FNB27

FNB-31 4.8v @ 600 MAH
FNB-33(S) 4.8v @ 1500 MAH
FNB-35(S) 7.2v @ 600 MAH

'FNB-35(S)(S) 7.2v @ 1500 MAH
FNB-38 9.8v @ 600 MAH

' 11f3" longer than FNB38 case
BATTERY ELIMINATORS AVAILABLE
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CIRCLE 81 ON READER SERVICE CARD

September 1997 • CO VHF. 11



Your Spot to Speak Out

"""
CQ VHF welcomes comments and

suggestions from readers. We' ll print a
representative sampling each month ,
and we reserve the right to edit letters
for length or style. All letters must be
signed and show a return mailing ad
dress or valid e-mail address. Writers'
names will be withheldfrom publication
upon request.Address letters to:Letters,
CQ VHF, 76 N. Broadway, Hicksville,
NY 11801 ,. or via e-mail to <CQVHF
@aol.com>,. <cqcomm@delphi .com>
or <7212 7.745@compuserve.com> .
Please specify that it is a letter for CQ
VHF magazine.

Responses to Our Restructuring
Proposals

(Editor's Note: In May , 1997, CQ
VHF, we proposed several ideas f or
restructuring amateur licensing, among
them, a requirement fo r operating a min
imum number of hours with a "certified
radio instructor" as a condition for up
grading, and creat ion of a "Basic
Amateur Permit ," which would allow
teachers to run school ham stations under
the general supervision of a licensed
amateur, without having to be licensed
themselves. The f ollowing letters are
readers' responses to those proposals.)

Dear CQ VHF:
I believ e that Rich Moseson , W2VU,

hit the nail on the head in the May 1997
"Line of Sight" ("License Restructur
ing-A CQ Proposal"). His pointing out
the differen ce between "amateur radio"
and "ham radio" is a key point in my opin
ion. We have entirely too many "amateur
radio" operators and not enough "hams."

We have what appear to be larger and
larger numbers of amateurs that either
don 't know or don 't care about the FCC
rules or even common court esy. For
example, I actually had a discussion with
a Tech class who hone stly believed that
hams providing emergency communica
tion was just an ego trip for them. He was
very surprised when I referred him to Part
97.1(a) that not only was emergency com
munication s one of the fundam ental pur
poses of amateur radio , it was the first that
the FCC lists. He had never read any of
Part 97 other than the little excerpts fol-
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lowin g specific questions in the stud y
guide that he bought at RadioShack.

To balance this part of the discussion,
I will also point out the garbage on 75
meter s (clearly in violation of Part 97)
produced by Advanced and Extra class
licensees who have been licensed for 30
or more years. Indeed, the head of the
FCC's Dallas office compliance division
recently pointed out at a local club meet
ing that the majority of major violations
policed by the FCC are by Advanced and
Extra class people .

Tho se who have been amateurs for
some time need to be like the hams who
preceded them and reach out to new ama
teurs and help them become "hams."
They need to remember, however , that it
wasn' t that long ago that a number of old
timers looked down on anyone who used
anything but a straight key, and especial
ly an electronic keyer. Likewise, we
newer folks need to decide whether or not
we want to become "hams," and if so, to
listen to these EImers. We can choose to
ignore them but , I believe, it will be our
loss (not theirs). 73,

Doug Page, KM5HW
McKinney, Texas

Dear CQ VHF:
I agree with the license restructuring

plan in the May CQ VHF. Something that
finally makes sense. Why are we the only
country that I know of with six license
classes? The first three of which are
redundant! Why do the Tech Plus and
Novice have the same HF privileges ? No
thought goes into any of this.

The obsession with upgrading is
beyond me. Someone with six months in
the hobb y with an Extra class licen se.
That may be impressive to some until you
hear them on the air. Not a clue of how to
operate , but they don 'thesitate to bust my
chops on something. Oh, I'm just a Tech
Plus, but I do have WAS and over 100
countries on 10 meters!

I totally agree with you that big changes
are needed or else this entire hobby will
continue to mutat e into some giant CB
deal. Yes, I'm only Tech Plus with less
than 10 years in the hobby, but I've
worked -in broadcasting for 21 years.
Keep up the good work. 73.

Bill Prathe r, KC4KMG
Tryon, North Carolina

Dear CQ VHF:
I am fairly new at ham radio , so I can

pass no judgment on what should be done.
But I thought I should reply to the com
ment (May '97, page 82) on pilots and
radios. I am a private pilot. I talk on the
radio in the airplane and do not have to
have a license; I was flying and talking
on the radio before Icould be a ham. What
I would like to share with you is that a
recent study of the pilots in this country
(I take from memory the numbers but I
hope you will get the point ) have dropped
in the last few years from 900,000 down
to less than 600,000 the last time I saw
the article. If you are interested in more
hams this may not be a good choice to
compare to.

(Name and address withheld)

Dear CQ VHF:
Just a quick note on your editorial.
The FCC no longer requires a Restrict

ed Radio Operators Permit (RROP) for
radio and television operating personnel.
In fact, a licensed operator is not even
required at all anymore. The RROP is for
International Shortwa ve Broadcast, Ma
rine, and Satellite services only. .

I agree with most of your "proposal."
I am, however, beginnin g to think that if
we keep the CW test , a "phone" test
should be implemented as well. This test
would qualify a candidate based on his/
her ability to speak into a microphone
without cussing, improper Engli sh, CB
lingo, VSWR and antenna gain fallacies,
etc. coming out of the mouth!

James S. Kaplan , KG7FU
Eugene , Oregon CN831w

On Finding Clubs...and Keeping
Members

Dear CQ VHF:
The sidebar in June 's "Club Spotlight"

is, of course, correct in saying that the
ARRL is a good source of information on
how to contact local radio club s. But,
there is an even better way to access the
information: via the World Wide Web.

Go to the ARRL Web site (http://www.
arrl.org) and click on "clubs." Then click
on "Se arch for clubs. " The next screen
you see will give you the option of search-

(Continued on page 43)

Ham Radio Above 50 MHz



New, Cool and Blue!

• Alphanumeric memory capability allows you to recall up to 180 memory channels by
name. Frequency, memory channel number, and name (up to 7 characters) are displayed
simultaneously. Store call signs, repeater nam es, cities, etc.

fo)'"
~OOD TRAVi'-\.~

with the purchaseof a new TM-V7A
Limited offer (see your dealer for details)

147-channel visual scan

_'.
("l:~~';~::::ble memory 00'

storing five operating profiles

<,

Capable of receiving
t \VO frequencies

. on the same band (f )

Backlit mic with convenient operator funct ions
including power on/off, volume and squelch
controls and direct freque ncy entry.

Kenwood continues its renowned dual-band mobile tradition with the revolutionary
TM-V7A. Large, cool-blue reversible LCD, ergonomic control panel, 280 memory channels,
and computer programmability are just some of the many exciting features. Kenwood's
engineering expertise, advanced design reputation and outstanding quality are amply
evident in the fun-to-operate TM-V7A dual-band mobile transceiver.

e ac 13
(2-'/ '6X4_'/8 in.) with 4 multifun ction keys

Guide mode serves as an
on-board instruction manual

Heavy-duty
construction
inside and
outside

Built-in cress, DTSS and
page functions

TM-V7A
FM Dual Bander

-,
90

146.979 448 . 525
e:U$Y __• • • •• sus-v .

F mNE REV l.OW

~NTfERN ET

Kenwood News& Products
http://www.kenwood.net
Kenwood Bulletins
ftp:/lftp.kenwood.net

1509001
JQA-1205

Performance, quality, and innovation briefly describe the new TM-V7A dual-band mobile.
Look at the easy-to-read large blue LCD display! Storing all of your favorite frequencies

is a snap with 280 memory channel capacity (alphanumeric to 180). Unique
programmable memory function allows you to store virtually all operating data

such as frequency, offset, DTSS code, display setting, and beep function
in 5 special channels. Visual scan allows you to graphically see

band activity near the current operating frequency. Other
features include a user-friendly menu and guidance

system, 1200/9600 bps packet, AM aircraft band
receive, CTCSS, DTSS, paging, backlit DTMF

microphone, detachable control panel
(with cable opt ion), and voice

synthesizer (VS-3 option).
The TM-V7A is truly in

a class by itself.

KENWOOD
Amateu r Radio Products Group

97ARD-1642

KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP
P.O. Box 22745 , 2201 E. Dominguez St., Long Beach, CA 90801-5745, U.S.A
Customer Support/B rochures (310) 639-5300
KENWOOD ELECTRONIC S CANADA INC.
6070 Kestrel Road, Mississauga, Ontario, Canada L5T 1S8



First Look: Two New Micro HTs
From Alinco

So you want "small," do you? Well, if a radio gets much smaller than
these two HTs from Alinco, it'd have to be surgically implanted!

By Gordon West, WB6NOA*

Alinea has introduced the undisputed smallest single-band
handheld transceiver ever , one each for 2 meters (Model
DJ-Cl) and 440 MHz (Model DJ-C4). Both units are

sized like a shirt-pocketcalculator and both operate on recharge
able lithium-ion batteries.

These micro communicators put out about I/4-watt to a tele
scoping whip antenna that can receive strong signals even when

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

Alinco's new DJ-CI palm- sized handheld is j ust about the smallest
amateur HT ever built. Approximately the size of a credit-card cal
culator, it' ll fit right in the palm ofyour hand, your shirt pocket, or a

small purse with ease.
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it is collapsed within the body of the unit. Frequencies read out
on a relatively large LCD display that is also back-lit for night
time viewing.

A Quarter Watt?
What can you do with 1/4 watt? In some areas, that' s enough

for working into a local repeater. But even if it' s not , that 's plen
ty of power for talking with friends and family members on sim
plex at a shopping mall or if you're out bike ridin g together.

The DJ-CI and its 440-MHz brother, the DJ-C4, are so small and thin
they ' ll fit just about anywhere. The whip antenna collapses into

the case when not in use.

Ham Radio Above 50 MHz



Now hear this...NOT! Holding these radios up to your ears won't let you
hear a thing, since they're too small for speakers! But there's plenty of

volume and plenty to hear when you plug in the supplied earphone .

But Alinco's Doug Wynn says one way to get great range is
to use the micro HTs in conjunction with a dualband mobile rig
with a crossband repeat feature. So, if you have the 70-cen
timeter DJ-C4, for example, you can sit in your back yard on a
440-MHz simplex frequency (not 446 .000, please---ed.) and

"These tiny communicators are not large enough
to accommodate a built-in speaker. A udio comes
up to an earphone jack, and the supplied
earphone allows you to monitor everything on
the channel."

link to your 50-watt dualbander inside the house to talk full
quieting on 2-meter repeater s. (Technically , you should add an
automatic ID circuit to your dualbander so it'll ID [(your
call}/A-for "Auxiliary" Ion the 440 link back to your HT. Your
voice ID is sufficient on the other side of the loop.---ed.)

No Speaker...No Room
These tiny communicators are not large enough to accom

modate abuilt-in speaker. Audio comes up to an earphone jack,
and the supplied earphone allows you to monitor everything on
the channel. Don't worry, though, there ' s plenty of audio
through that earphone. .

A more technical review will follow, but if you 're looking
for the smallest of micros, be sure to check out the new Alinco
2-meter DJ-Cl and 440-MHz DJ-C4. List prices for the
models had not been announced at press time, pending FCC
type-acceptance. •

See why the RLC-CLUB knocks the competition's socks off!

$549.95 RLC·CLUB

Only the RLC-CLUB controller system gives you Windows ™ programming
soJtware that allows timers, messages, users and mostJunctions to be set-up
with the ease oja computer; very pouerful autopatch features, and multiple
repeater control at such a lowprice!And with the addition ojthe RLC-Deluxe
module an additional radio port, increased outputcontoIs and supportJor our
large voice mailbased Digital Voice Recorder isprovided.

RLC-CLUB Controller
Dual Port Repeater and Remote Base Controller
• Individual full duplex repeater, link or remote base port with secondadditional radio port

expansion using the Deluxe option module.
• Built in Autopatch with 500 number autodialer, 500 call sign slots, 500 user autopatch code

and 500 number longdistancedialing table.
• 100 time-of-day scheduler slots with grandfather clock function.
· 11voice synthesizer with 685 word male, female and special effects library
• Internal 8 secondDigital Voice Recorder allows custom voice message.
• 2 analogtemperature inputs, signalstrength input and door alarm input standard.
• 8 output function control lines using the Deluxe option module.
• Built-in front panel I2·LED display. Shows COR, PL, PTT and DTMF valid.
• 19" Rack Mount Enclosure available for $50.00.
• FCC part 68 patch with fuse and surge protection, FCC part 15 class Atyped.
• Free Windows'" programmingsoftware includedwith easy on-line help menus.

~~ Link Communications, Inc.
1152nd Ave. NE • P.O. Box 1071 • S idney, MT 59270-1071

Remote base support for leom CI·Y, Kenwood serial
and Yaesu CAT HF\YHF radios. Other remote bases
supported include the RLC·ICM IC·900 band module
controller andthe Doug Hall RBI·) interface.

World Wide Web Access: httpr/rwwwlink-comm .com
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The Art of VHF Contesting
Part 1 Why Bother?

Plus Tips for Beginners
So you've never operated a contest before and you're not sure where
to begin? With the ARRL September VHF QSO Party around the
corner, N01VN has some basic hints. And, in Part 2, WB2AMU shares
tips on what to expect in which contest.

By Ron Hranac, N.0IVN*

A contest station doesn 't have to look pretty to be effective. K7XC's rover station.for
example, is assembled inside a truck . (K7XC photos)

I
t wasn't that many years ago that I was
among the group that, well, doesn't
think too highly of contests and con

testers. I can remember tuning through
the HF bands on a contest weekend, and
thinking, "Oh, great. Another#@&! con
test." But somewhere along the way, I
became a convert and now enjoy this part
of the hobby, especially on VHF and
higher frequencies.

I suspect it was a gradual change; I've
never really given it much thought.
Perhaps it started by passing out an occa
sional point to a few of the HF contest
operators, and getting a polite "Thanks
for the contact, Old Man."

Combining Camping
and Contesting

Several years ago, during the ARRL
June VHF QSO Party, I decided to take
some portable ham equipment on a camp
ing trip. My kids had a great time doing
things kids doon camping trips while Dad
operated "QRP portable" on 6 meters , 2
meters, and 70 centimeters. I never sent
in my log, but I did have an enjoyable
time operating from a remote location.

The following year, I set up a QRP
portable station at a local park during one
afternoon of the contest, and, with friends
N0TPR and AA0CY handed out a few
points to the locals . Again, the logs were

*Ron Hranac, N(!JIVN, is an active VHF
contester from Littleton, Colorado.
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not sent in, but we all enjoyed operating
in the contest.

Over the years, I began to participate a
little more regularly in both HF and VHF
contests, and began sending in check logs
(check logs are not entered in the com
petition, but are used to cross-check other
contesters' entries---ed.). It wasn't too
long before I decided I might as well enter

the contests I was enjoying, even if there
was no way I could reasonably compete
against the "big guns."

Skill-Building...and Fun
Why bother to operate in contests?

Well, according to the ARRL Operating
Manual, there, are two primary motiva-

Ham Radio Above 50 MHz



~;~;~.
§ ~ - - ';' -";"~ - - ~ - -::: :~~-- . _ -~- ~

.- , -

The UltimateOscar Machine

VHF/UHFAll ModeTransceiver
25W,Built-In PowerSupply

• 2M70WMobile· Wide Band RX
• AM AircraftRX· Dual Watch
·9600Baud Compatible· AlphaNumericDisplay
Call For Low Pricing!

· 100w160-6M, 12VDC
• Built-in DVR, CW Memory Keyer
• DSP, Auto-Notch • 99Memories
• Computercontrollable, CAT System
Call For Intro. Low Pricing!

FT-736R

FT-920 HFt 6MTransceiver

2M/440 Sub-Mini HT

2M 440mHz

VX-1R

2M/440mHz Compact HT

• DVR, Decode, Paging Built-in
• Alphanumericdisplay
• WideBand receive
• Battery Saver
• 11 2 Memories
• Mil-Spec
• HiSpeed scanning

· 150 Mem. Channels
• 1.5Wstandard
• 5Woption
• Alpha-numeric display
• Compact& back lit keypad

FT-11R/41R

FT-50RD

·290 Memory Channels
• .5Woutput
• Receives76-999mHz

plus AM BCB
(Cell Band Blocked)

• Lithium IonBattery
Call Now For

_ Your Low Price!

·1QOW · 12VDC · DDS
• Gen. Cov. Rx, 100 memo
• Dptional Ext. Auto · TunersAvailable
Call Now For Our Low Pricing!

• Enhanced DigitalSignalProcessing
• Dual RX
• Collins SSBfilterbuilt-in
·100W, Powersupplybuilt-in

Call Now For Low Pricing!

• Compact HF Trans., 100W, Collins Filter
• Optionalbuilt-in autotuner
• Remotablefrontpanel, optional kit req.
• aSK, 100 Mem. Gen Cov. Rx,

OMNI-Glowdisplay
Call Now For Low Price!

FT-1000MP HFTransceiver

. FT-840

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191
(703) 643-1063
(800)444·4799
Rick, AA0QB,Mgr.
Exit161 , 1-95, So. to US 1

SALEM, NH
(Near Boston)
224N. Broadway,03079
(603)898-3750
(800)444·0047
Chuck, KM4NZ, Mgr.
GLW@HAMRADIO.COM
Exit1, 1-93;
28 mi.No. of Boston

ARANTA, SA
6071 BufordHwy., 30340
(770) 263-0700
(800)444-7927
Mark, KJ4VO, Mgr.
Doraville, 1 mi.no.of 1-285

NEW CISnE, DE
, (Near Philadelphia)

1509 N. Dupont Hwy., 19720 •
(302) 322-7092
(800)644·4476
Chris, K1SI , Mgr.
RT.131 /4 mi., So: 1-295

PORRlND,OR
11705 S.w.PacificHwy.
97223
(503) 598-0555
(800) 854·6046
Earl, KE70A, Mgr.
Tlgard-99Wexit

' from Hwy.5 & 21 7

DENVER,CO
8400E. iliff Ave. #9, 80231
(303)745-7373
(8PO) 444-9476
Joe, KD0GA, Mgr.

PHOENIX,AZ
1939W. Dunlap Ave., 85021
(602) 242-3515
(800)444-9476
Gary, N7GJ, Mgr.
trnt. east of 1-17

ANAHEIM.CA
(Near Disneyland)
933N. Euclid St., 92801
(714) 533,7373
(~OO) 854'6046
Janet, WA7WMB, Mgr.

BURBANK,CA
2492 W. Victory BI., 91506
(818) 842-1786
(800)854-6046
Eric, KA6IHT, Mgr.
Victory Blvd. at Buena Vista
1 mi.west1-5

rOH LAND, CA
2210Livingston St.,94606
(510)&34-5757
(800)854-6046
Mark, KE60FP, Mgr.
1-880 at 23rdAve. ramp

SANDIEGO,CA
5375 Kearny Villa Rd.,92123
(619) 560-4900
(800) 854-6046
Tom, KM6K, Mgr.
Hwy. 163& Ciaremont Mesa

SUNNYVALE.CA
510LawrenceExp.#102
94086
(408) 736-9496
(800)854'6046
Ken, K1ZKM, Mgr.
KDM@HAMRADIO.COM

"So. fromHwy. 101



"[The ARRL says] there are two primary motivations for having
radio contests: 'advancing the state of the art in radio amateur
communications and advancing the expertise level of the Amateur
Radio operator.' Frankly, I do it because it's fun."

"My kids had a great time doing
things kids do on camping trips
while Dad operated 'QRP
portable ' on 6 meters, 2 meters,
and 70 centimeters."

tions for having radio contests: "advanc
ing the state of the art in radio amateur
communications and advancing the ex
pertise level of the Amateur Radio oper
ator." Frankly, I do it because it 's fun.

Yes, contesting does help improve
your operating abilities, whether it ' s
picking up code speed, communicating
during heavy QRM (interference) or even
under weak signal conditions, or learning
more about propagation and its effects on
two-way contacts. Contesting can chal
lenge you to optimize your station and its
equipment, too. Still, the main thing is to
have a good time.

Major VHF Contests
The following are some of the major

contests held each year for VHF and high
er frequency operators in theU.S. and
Canada (there are many more in Europe):

o January: ARRL January VHF
Sweepstakes

o June: ARRL June VHF QSO Party
o July: CQ World Wide VHF Contest
o August: ARRL August UHF Contest
o August : ARRL 10 GHz and Up

Cumulative Contest (lst wknd)
o September: ARRL 10 GHz and Up

Cumulative Contest (2nd wknd)
o September: ARRL September VHF

QSO Party
(See WB2AMU's companion article

fo r more about the specifics of many of
these contests.---ed.)

In addition, there are EME (Earth
moon-Earth)contests, single-band sprints
(sort of mini contest), and even Field Day.
While most Field Day activity is on the
HF bands, many individuals and groups
include VHF and above in their opera
tions to earn bonus points.

The Nitty""Griddy"
of Contests

The object of most contests is to make
as many contacts as possible in a certain
amount of time. Contest rules usually
require some sort of specific exchange for
the contact to be valid. For example, in

most VHF contests, the normal exchange
is your callsign and grid square.

The term "grid square" refers to a com
bination of letters and digits that de
scribes your approximate location. Under
what is called the Maidenhead Grid
Locator System, the Earth 's surface is
divided into 32,400 grid squares (rectan
gles, actually), each 2 degrees of longi
tude wide by 1 degree of latitude high.
Here in Colorado, where I live, the
Denver area is in grid square DM79;
Colorado Springs is in DM78; and the
Fort Collins area is in DN70. Grid square
maps of the U.S. are published in The
ARRL Handb ook and The ARRL
Operating Manu al. ARRL also sells a
grid square map of the US and most of
Canada for $1.

For microwave work, two more letters
are often added to the grid square desig
nator , which gives a more precise loca
tion down to an area about four by three
miles. For instance, my home's six-char
acter grid locator is DM79nn. Note that
the second set of letters is lower case (see
this month's "Basics" section for more
on grid squares---ed.).

Set Your Own Goals, too
If you're a casual contest operator, or

have never operated in one before, but
would like to get a bit more involved, I
suggest that you first set some goals . Here
are a few ideas:

o Have fun- First and foremost, the
object of contesting should be to have fun.

o Improve upon a previous score-If
you've contested before, one goal you
might set ·for yourself is to try to get a
higher score than the last time you oper
ated in the same contest. For instance, you
might want to try to improve your June
VHF QSO Party score by 10% over the
previous year.

o Make new contacts-If you' re like
many hams, you have a group of friends
with whom you talk regularly. During a
contest, you' ll probably find the oppor
tunity to work seve ral stations you
haven't heard before, especially those in
other grid squares.

o Work a new grid square-A lot of

VHF operators like to "collect" grid
squares in their logbooks,much like some
folks try to work hams in other counties,
states, or countries. While it' s fairly easy
to contact others in the more common
grid squares in and around where you
live, some grids are considered rare
because there are few or no hams living
in them. During contests, rovers (mobile
or portable operators) may operate in
some of those rare grid squares, giving
you a chance to add a new one to the log.

o Work a new band-If you just got a
new rig for, say, 70 centimeters, a contest
weekend is a good time to try out the new
band and get an idea of how propagation
and general operation on that band com
pares to other frequencies.

o Work someone in another state
Because of the increased operating activ
ity during contest weekends, there is a
good chance you' ll have an opportunity
to work stations in nearby states . If prop
agation is right,you might be able to work
several states. This is especially true on
6 and 2 meters.

o Work someone in another country
While band ppenings to other countries
are rare on VHF and above compared to
HF, it still may be relatively easy under
cer tain conditions to work stations in
Canada, Mexico, and several Caribbean
countries. Your chances depend , in part,
on how close you live to these close-in
"DX" countries. But, again, increased
activity during contests impro ves the
odds of working stations outside your
normal range. .

o Challenge and improve your operat
ing skills-There is no question that con
test conditions are quite different from
most normal operating conditions. Dur
ing a widespread 6-meter sporadic-E
opening , the QRM can be intense, espe
cially when it's contest time. And, at the
other extreme, trying to work a distant
and very weak station on 1296.1 MHz to
get a new band and grid in the log can be
just as challenging.

o Check out the performance of new or
upgraded equipment- Want to see how
well that new low-loss feedline or bigger
antenna works? A contest is a good time
to find out.
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Field Day is good way to get started in VHF
contesting. While most of the focus of Field
Day is on HF operating, many groups set up
VHF stations as well, since they don't
"count" as additional stations in the group's

operating class.

• Contribute to your ARRL-affiliated
club's score-The ARRL January VHF
Sweepstakes is one contest in which indi
vidual scores count toward a club's total.
If you're a member of an ARRL-affiliat
ed club that gets into contesting, send in
your January contest log each year (even
if you made only a handful of contacts),
if for no other reason than to help the
overall club score. Be sure to note the
club's name on the summary sheet.

• Earn an award-Contests provide an
excellent opportunity to earn various
operating awards. You probably won't
get DXCC in a VHF contest, but you can
get some neat certificates and pins. For
example, during the ARRL August UHF
Contest, you can get a participation pin
for making just five contacts. Who
knows? You might even win one or more
ARRL band certificates for a given con
test, or possibly take the coveted top place
in your ARRL section or division.

Contest Preparation
It's possible to rack up a decent con

test score with a modest station and a less
than-ideal operating location. Doing so,
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however, requires thorough preparation
and planning before the contest, and per
sistence and good operating skills during
the contest.

The first thing on your planning list
should be to mark on your calendar the
dates of the contest in which you plan to
operate. Sound silly? You'd be surprised
at the number of hams who forget about
a contest until it's come and gone
(whoops!). Contest dates appear in the
major ham magazines, and you'll often
hear someone talking on the air about
upcoming contests.

The next thing to do is to obtain a copy
of the contest rules, and read them thor
oughly. CQ VHF publishes complete
rules for many major VHF contests. In
addition, the ARRL publishes a Contest,
Yearbook ($5 from League HQ) that has
complete rules and entry forms for
ARRL-sponsored contests. Rules and
entry forms are also available via the
Internet and various BBSs.

Before the contest, it's important to
decide how much time you plan to oper
ate: a couple hours, a full day, or the whole
weekend (minus time to eat and sleep, of
course). Set aside the contest weekend
date far in advance, and schedule things
around it to minimize conflicts. Trying to
do this two days before the contest will
get you in big trouble at home, especial
ly if your spouse has made other plans for
you for the weekend. Get your "honey
do" list caught up well before the contest.

Next, choose your operating category:
single operator, multi-operator, QRP
portable, or rover. The last two require
additional planning and preparation
beyond the scope of this article. Choose
your operating band(s) at this time, too.
Some prefer single-band operation, while
others will operate on every band for
which they have equipment. Speaking of
equipment, check it out a day or two
before the contest. This means antenna
rotator operation, transmit and receive
operation, antenna system VSWR, power
output, etc. It's no fun to spend the first
few hours of a contest troubleshooting
equipment problems.

I highly recommend that you consider
using computerized logging or contest
ing software. It makes managing contacts
a lot easier, minimizes duplicate contacts,
and can simplify scoring. With regard to
the latter, check to make sure your soft
ware scores accurately. I found that the
version of"CT" I'm using doesn 't score
all of the VHF contests correctly and
requires 'some after-the-fact corrections.

AEA
ISOPOLE
STILLTHE BEST

VHFBASE ANTENNA
PATENTED CONE DESIGN

The chief feature of the IsoPole
antenna is its superior decoupling
resulting from patented dual-cone
decoupling sleeves. With no spillover RF
currents at the feedpoint of the antenna,
the IsoPole has a clean high-gain radia
tion pattern with a zero degree angle of
radiation for the best DX capability
available. Now you can work distant re
peaters and simplex stations you could
never hear before. With the IsoPole
antenna, you do not have RF radiation
from the coax that can cause interfer
ence with other electronic devices in the
home such as your computer, TV or
telephone. Likewise, EMI (Electromag
netic Interference) from household
microcomputers is not picked up on the
coax going to your IsoPole - i.e. no
more compnter birdies covering up
those weak VHF or UHF signals.

OUTSTANDING
MECHANICAL
FEATURES
We are aware of many IsoPole
antennas still up and performing as well
as the day it was installed over a decade
ago. Many of these antennas have
survived hurricane force winds, blister
ing desert heat and uV, Siberian style
winters, and rain forest moisture
conditions. In spite of the long term
life expectancy of the IsoPole antenna,
it is one of the easiest base station
antennas to install.

COMPARE THESE
ELECTRICAL FEATURES

The IsoPole has a minimum 10 MHz
bandwidth within 2:1 SWR points which
means you can traverse the entire two
meter band without losing power due to a
transceiver's SWR protection circuit reducing
power.The IsoPole- I44 will handle over 1 kW
ofRFpower.

ORDER YOUR
ISOPOLE TODAY

This outstanding antenna is now
available factory direct for the LOW
price of only $69.95 plus $7.50
shipping and handling for the Iso-144
and Iso-220. The Iso-440 is $119.95
plus $7.50 shipping and handling.

AEA
Division of Tempo Research

Corporation '
1221 Liberty Way, Vista, CA 92083

•
Phone: 760-598-9677
FAX: 760-598-4898

Prices and Specifications subject to change
without notice or obligation
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"While band openings to other countries are rare on VHF and
above compared to HF, it still may be relatively easy under certain
conditions to work stations in Canada, Mexico, and several
Caribbean countries."

Before the contest starts-preferabl y
the day before, but certainly no later than
early in the morning of the day of the con
test-start your contest logging program
and get it ready. Thi s includes doing
things like entering your callsign, grid
square, name and address, and whatever
other information it may require. Make
sure that your computer's date and time
are set correctly for the version of soft
ware you' re using. With some programs,
for instance, you have to set the comput
er to local time, and with others you have
to set it to UTC time.

Neighbors, Alarms, etc.
There are also a few miscellan eous

things to take care of before the contest:
neighbors, alarms, and in-home noise
sources. During one VHF contest a cou
ple of years ago, I had an early morning
visit from my next door neighbor. She
and her husband had been awakened by
my 6-meter CQs coming through the
loudspeakers of the turned-off stereo in
their master bedroom. Now, I let them
know a few days before contests start, and
they disconnect the speakers (Wow! What
pleasant neighbors!-ed.).

Because my antennas are mounted on .
the roof of my house , I have also occa
sionally triggered our upstairs fire alarm.
Now I notify the alarm monitoring com
pany the night before a contest, and they
put the system in "standby" while I'm on
the air.

For the longest time, I was plagued
with broadband noise in the lower end of
the 2-meter band. Depending upon where
the beam was pointed, the noise some
times reached S5 or more. I eventually
traced the problem to the fax machine in
my upstairs home office. An old answer
ing machine in the kitchen was notorious
for generating spurs across the 6-meter
band. Both the fax and answer ing ma
chine have since been replaced , but the
solution at the time was to turn them off
during contests (sometimes, you have to
unplug them-ed.).

Round Up Potential .
Contacts

Don 't forget to encourage friends and
. famil y members who are also hams to

pass out contacts durin g the contest.
Remember, FM simplex (except 146.52
MHz, which is normally not allowed to
be used for contest contacts) contacts
count just as much as SSB or CW con-
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tacts. In fact, FM simplex contacts are a
good way for newer hams to experience
some of the fun of contesting before
investing in multimode equipment.

To get yourself " in the mood ," you
might try honing your skills a bit before
each contest by listening to DX pileups
on HF, participating in local VHF nets,
and practicing using some of the inter
ference-reducing features of your trans
ceiver (different filter band widths, IF
shift, notch filter, etc.).Finall y, get a good
night' s sleep the night before the contest,
so you ' ll be well-rested for the next cou
ple days of fun.

Contest Time
OK, the big day has arrived. In a few

more minutes, the contest will start.
You're eager and may even have a few
butterflies in the old tummy. The equip
ment has been operatin g for a couple
hours, and perhaps you've talked to a few
friends on all of your operating bands to
make sure one last time that everything
works. The computer is up and running,
a fresh cup of coffee sits next to your
operating position, and you' re ready to
go. Bong!The contest is under way. Now
what? Here are a few operating tips:

• Work the "regulars" as soon as you
can. If your operating time will be limit
ed, try to make it early in the contest if
possible. Much of a VHF contest's activ
ity is during the first few hours.

• Look for contacts on other bands/
modes (don' t forget FM simplex fre
quencies) . A dualband HT or mobil e rig
will allow you to get on at least two
bands). VHF/UHF contest contacts on
higher bands are worth more points than
contac ts on lower frequencies . For
example, 70-centimeter contact s may
count three points each, while 6-meter
contacts are only worth one point each
(check the rules for the actu al point s
per contact).

• If you work someone on a lower band
(for instance, 6 meters), ask if they have
a higher band or bands to work you on
after that contact is complete.

• The more grids you work, the higher
your score , regardless of which band or
bands you operate on.

• Listen for band openings. Some of
them can be short-l ived, and most spo
radic-E openings seem to come out of
nowhere and can disappear just as quick
ly. A handful of contacts during a brief
6-meter opening can really make your
overall score climb because of the new
grids worked.

• Listen for new calls. If youhear some
one working a station you haven ' t
worked, it ' s likel y that othe rs haven 't
worked that station either, so you may be
in the pile-up end of an attempted con
tact. Don 't forget to take advantage ofFM
simplex contacts ,for new call s. Many
simplex contacts will probably be with
non-contesters, but a polite request for a
contact, along with a brief explanation of
the necessary contest exchange (grid
square) will usually get you the contact.

• Be aware of rover operating sched
ules. Rover stations usually have a limit
ed amount of time available in each grid
they activate, so be listening on the fre
quencies and at the times they have pre
viously announced.

• Don't be afraid to call CQ once in a
while. Ifeveryone is listening and no one
is transmitting, the band may sound dead
when it 's not.

• Follow these three Ps: patience, per
sistence, and politeness. They' re pretty
much self-explanatory.

• Have fun!

Wrapping up
After the contest is over, review your

log and check the accuracy of your score.
Be sure to send in your log, summary
sheet, and dupe sheet (if required) to the
appropriate contest sponsor. Even if you
only operated for a couple hours, send in
your log anyway. Don't forget to list club
affiliation for the ARRL January VHF
Sweepstakes (you are a club member,
right?) . And finally, take a look back at
the overall operation, and ask yourse lf
what you might be able to do differently
next time. Happy contesting! •

Ham Radio Above 50 MHz



The Art of VHF Contesting
Part 2 Know What to Expect .

If N01VN persuaded you in the previous article to give VHF contesting
a try, WB2AMU has some additional tips to help you,get the most'of
your time on the air.

By Ken Neubeck, WB2AMU*

One of the things I like most about
VHF contests is that they're often
more relaxed than HF competi

tions. Plus, you don 't need a "big gun"
station to do well. You can have lots of
fun in a VHF contest with a mobile or low
power station. But to get the most out of
your contesting experience, there are
some basic things you need to know about
the calendar, band characteristics, and the
operating habits of other contesters.

All three of these factors are interre
lated. The time of year determines what
types of propagation are likely to be avail
able on the various VHF/UHF bands, and
therefore the activity levels and operat
ing ranges you can expect. Experienced
contesters will tailor their operating
habits accordingly. Let's start out with a
look at typical band conditions during
each of the major North American
VHF/UHF contests and what's reason
able to expect in each one. (Various prop
agation types are presented here without
explanation. If you're not familiar with
them, see : "VHF Propagation at a
Glance. "---ed.)

Typical Band Conditions
for the Major VHF

Contests

Starting with September
ARRL September VHF QSO Party

(second full weekend in September, 33
hours. See rules elsewhere in this issue.)

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

Ham Radio Above 50 MHz

You don't need much to make yourself heard
in a VHF contest. This is the author 's portable
setup on Long Island during last year's
September VHF contest. He's on.one of the
highest spots on the island (in this case, a tow-

ering 300 feet above sea level!).

The majority of the contacts made on
all bands during this contest will be line
of-sight, generally meaning the antenna's
visual horizon plus about 33%. Band con
ditions are typically spotty. There is
always a possibility of a short sporadic
E opening on 6 meters. (Yes, believe it or

not, 6-meter sporadic-E is possible dur
ing this time-a low point in the annual
sporadic-E cycle-although the open
ings will generally be very narrow and
very brief. One big advantage of having
a contest in September is that such spo
radic-E openings might be missed if it
was not for the large number of contesters
being on 6 meters at the time.)

Meteor scatter contacts are possible on
2 and 6 meters during the morning hours.
And aurora contacts are a definite possi
bility. People are still talking about the
Aurora opening that took place in the
northeast during the 1994 event.
September is too early in the F2 skip sea
son, even during the sunspot peak, for this
type of propagation to make itself felt on
6 meters.

Again, line -of-sight contacts on all
bands are going to be the most important
effort for hams during this time of year
with the possibility of some tropospher
ic enhancement.

Winter Conditions
ARRL January VHF Sweepstakes

(Third full weekend inJanuary, 35 hours)
Conditions on all bands are similar to

those you'll find during the September
VHF contest, except that contacts via
aurora are rare in January , and the
chances of a sporadic-E opening are bet
ter than in September. Even so, sporadic
E openings will typically be less than an
hour in duration. During the sunspot
peak, F2 skip contacts on six are a real
possibility, although it is very hard to pre
dict when and if they will occur.
Tropospheric conditions are generally
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Serious contesters will put a lot ofmetal in the air to make lots ofcontacts on many bands . But
the beginning contester doesn't have to compete with these "big guns" in order to have f un.

(K7XC photo)

"Ifyour time is limited, try to
concentrate your effort during
the key times of the contest so
you can work more stations."

present in some form on 2 meters and
sometimes on 6 meters during some time
periods of this contest. Again, as in
September, you' ll be relying primarily on
line-of-sight contacts.

The Summer Contests
ARRL June VHF QSO Party (Second

full weekend ofJune , 33 hours)
SMIRK Six-Meter QSO Party (Third

full weekend ofJune, 48 hours)
ARRL Field Day (Fourth full weekend

of June , 24 to 28 hours )
CQ World Wide VHF Contest (Second

f ull weekend ofJuly, 27 hours)
All of these contests take place during

the peak of the summertime sporadic-E
season in the Northern Hemisphere, often
resulting in excelIent conditions on 6
meters and occasional long-range open
ings on two. The ARRL June VHF QSO
Party is considered the premier VHF con
test of the year because many hams are
on the VHF bands looking for the
enhanced propagation conditions.

The probability is very high on any of
these dates that a sporadic-E opening will
take place on 6 meters for some period of
time, as June and July are the best month s
for this propagation mode. What be
comes tricky is the fact that the timing ,
duration, and direction of an opening is
uncertain (that's why it's called sporadic
E!-ed.) Thus , a good operator will move
around the 6-meter band and make crisp
and short contacts to fill up the log book
quickly. Hams should be aware that dou
ble-hop sporadic-E conditions are very
possible on six at this time and interna
tional conta cts to the Caribbean or Europe
are conceivable. Field Day of 1994 saw
tremendous amounts of doubl e-hop spo
radic-E activity , including coast-to-coast
contacts in the U.S. and a three-hour
opening between Europe and the Eastern
U.S. There is also the possibility of 2
meter sporad ic-E contacts at this time, but
openings will be very short, typically less
than 15 minutes. There is a greater like
lihood of makin g tropospheric contacts
on two meter s and above.

For man y ham s operating in the
"rover" category (moving from one grid
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square to another during the contest) or
from portable locations in remote areas,
spor adic-E becomes the most viable
mode of propagation at this time of year.
I can testify to this based on my June ,
1996, 6-meter operation in Wyoming and
north ern Colo rado where line-of-sight
contacts accounted for only 10 per cent
of my contacts and sporadic-E account
ed for the other 90 per cent (see "A Tale
of Two Rovers - Part 2," in June, 1997,
CQ V HF.-ed.).

Aurora contacts at this time of year are
rare but not impossible, particul arly if a
major solar flare occurs during high
sunspot activity. Don 't count on F2 prop
agation on six meters during these con
tests, even during the sunspot peak, as it
does not occur during the summer
month s. On the other hand, meteor scat
ter contacts are very possible now on both
six and two. As in any contest, line-of
sight contacts will be very impor tant to
build up your contact rate and to make
sure you work the close-in grid squares.

Basic Operating
Strategies

In his companion article, NOIVN
explains the basics of preparing yourself
and your station (and even your neigh
bors) for a contest. I 'm not going to repeat
what he has already told you, but I will

try to add some tips about what to expect
from other operators, considerations
based on whether you're operating at
home or on the road , and how the propa
gation conditions described above may
influence your operating choices.

Who's Your Competition?
We all compete against ourselves in a

contest, but we also have choices about
who else we 're going to compete against.
Making that choice means fir st deter
mining the amount of time and effort you
want to put into a particular conte st. If
your time is limited, try to concentrate
your effort during the key times of the
contest so you can work more stations.

If you want to put on a serious effort,
but don 't feel you're ready to comp ete
with the "big guns" and their hilltop loca
tions with top-o f-the-line radios, ampli
fiers, and multi-elem ent antennas, you
might want to focu s on a single-band
effort. Another nice category to try is the
QRP portable category, in which opera
tors run 10 watts or less from a remote
location (away from the home stat ion).
Every contact is a challenge here and the
big guns aren 't really a factor.

Another fun category is the "rove r" cat
egory' in which operators travels in a car
or boat to diffe rent grid squares durin g
the contest period. This category is like
being in a car rally in which the driver has
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VHF Propagation at a Glance

147 New Hyde Park Rd., FranklinSq. , NY 11 01 0
(516)328-7501 FAx"(516) 328-7506

For full-lineliterature, prices, andthenameof
your localAlden dealer contact us at:

~c~;?;ARsl;v~

All Alden radios are
builttoMil-Std-S1 0,

and come with
a2 year warranty

If you 're looking
for a handheld ,
your only choice
is the Azden
AZ-51

AZ-61
$379.00

The Azden PCS-7500H
del ivers 50W, at a price that
you would expect to pay for

a 10watt un it. And, with
Azden quality and
reliability.

SPECIFICATIONS PCS-7500H AZ-61
Frequencies: RX 46-54 MHz 46-54 MHz

TX 50-54MHz 50-54 MHz
Power: 50/10 WaUs 5/0.5WaUs
Sensitivity: <0.19 ~V < 0. 16 ~V

for12dB SINAO for 12 dB SINAO
Memories: 20 40
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Keypad: Backlit OTMF Prog. and OTMF
DCPower: +13.8vOC@ +12 vOC@
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Size: 2"Hx5.5"Wx7.25"D 6.85"Hx2.6"Wx1.3"O

LOOKING FOR 6
METERFM?

COME TO THE
LEADER, .
AZDEN!-'" -.

from the magnetic equator. On VHF,
occurs primaril y on 6 meters.

Troposphericpropagation (" tropo" ):
Enhanced propagation due to weather
systems and other conditions in the tro
posphere . Primary mode of propagation
on most VHF/UHF bands. In some
cases, a tropo spheric duct will form,
generally over water, that can carry sig
nals hundreds or thousands of miles.
There is regular ducting between
California and Hawaii that allows hams
in California to bring up repeaters in
Hawaii using only an HT!

Additional terms that may not be
familiar if you're not a contester: '

Big gun: Major contest competitor,
usually involving major efforts on multi
ple bands and modes, often with a large
group of operators. The single operator
running low or medium power on just one
or two bands is known as a little pistol.

Grid square: A rectangle, actually,
measuring one degree of latitude in
"height" and two degrees of longitude in
"width." Identified by two letters and
two digits (e.g. , FN20), grid squares are
the most common mult ipliers in VHF
contests.

Multiplier: A contest scoring criteri 
on by which the number of contacts
(QSOs) is multipli ed in order to calcu
late the final score. Most common mul
tiplier in a VHF contest is the grid
square. Multipliers in other contests
may include states, ARRL sections or
callsign prefixes .

QRP: Low power, generally meaning
10 watts or less. Power levels below I
watt are sometime s referred to as QRPp.

Rover: A mobile station which oper
ates from more than one "grid square"
during a contest.

Next, you have to determine which
bands and modes you will concentrate on
for the type of operation you've decided
to run. If you're in a remote area of the
country during any of the June and July
contests, you're not going to be making
many line-of-sight contacts, and your

Who Else Is Out There?

, intere st of fair play that these stations
work any station that calls them, and not
just the "home" station.

to follow a time schedule and road map
to the different grid squares. The main
idea here is to have fun in trying to acti
vate as many grid squares as possible for
others (of course, you pick up lots of
points along the way, since you can work
each station on each band again from
each grid square that you stop in).There ' s
a practice in which some VHF contest
groups send friends out on the road to
activate different grids on the various
VHF and UHF bands just f or them (so
called "captive rovers") , but it' s in the

One of the most fascinatin g aspects of
operating on VHF and UHF is the wide
variety of propagation types that can be
used to extend your signal range from its
basic "line of sight" to several hundred
or even several thousand miles. Here ' s a
quick look at some of the more common
types of propagation found on the
VHF/UHF bands:

Aurora: Enhanced propagation due to
the same ionization that causes the lights
of the auroras (Aurora Borealis in the
northern hemisphere and Aurora
Australis in the southern). You literally
bounce your signal off the auroral curtain.

Double-hop Sporadic-E. Sporadic-E
contact (see sporadic -E, below) in which
the radio signal bounces off the ground
and is reflected a second time by anoth
er E-cloud.

F2 skip: Propagation by refraction off
the F2 layer of the ionosphere. This is
the most common mode of propagation
on HF, but the F2 layer is reflective at
frequencies as high as 50 MHz only dur
ing peaks of the II-year sunspot cycle.

Line-of -sight: Normal means of con
tact on VHF/UHF, with no enhance
ments. Typically, "line-of-sight" extends
about 33% beyond the visual horizon.

Meteor scatter : Propagation by
refracting radio signals off the ionized
trails left by meteors as they burn up in
the atmosphere.

Spora dic-E:propagation by refracting
radio signals off "clouds" of ionized par
ticles in the E layer of the ionosphere.
The primary mode of long-distance
propag ation on 6 meters , it occasion ally
reaches the 2-meter band as well.

Transequatorial propa gation (TEP):
North- south propagation in tropical and
subtropical latitudes in which the two
ends of the path are roughly equidistant

Ham Radio Above 50 MHz
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CIRCLE 82 ON READER SERVICE CARD

VHF Contests Are Fun!
Finally, it's important to realize that

VHF contesting should be fun and that
it's a good opportunity to meet some
other hams whom you may not normally
come across. It's also a good opportuni
ty to set up a station in a public area and
introduce amateur radio to the public,
much like Field Day. And speaking of
Field Day, don't forget to include a
VHF/UHF station in your planning for
next year. It 's a "free" station (doesn 't
change your entry category) and can help
build up your point total.

One advantage VHF operating has
over HF is that your entire station can be
carried in your car and even operated
from the car. I' ve found each contest to
be a golden opportunity to say hello to
various friends on VHF as well as a
chance to observe the various propaga
tion modes associated with VHF. CU in
the contest ? •

well as Wherein the country you 're locat
ed; both factors affect your potent ial for
making a high score.

It goes without saying that high loca
tions, such as hills and mountains, are
important for a VHF conte st. Height
makes a big different in line-of- sight con
tacts, particularly if you 're a portable sta
tion running low power or operating in
the UHF range. A high hill can really add
to your signal strength. Height is not as
much of a factor in skip-type propagation
modes , such as F2 or sporadic -E, as it is
in line-of-sight work .

The other aspect of location is where
you are with regard to population centers.
There tend to be many active hams in
much of California, the northeast, and
smaller pockets in the south and midwest.
In these densel y-populated areas , it' s
possible to make a fair number of con
tacts even when no skip is present. This
is not the case in the more sparsely-pop
ulated areas of the country, such as a num
ber of western states in the 7th call area.
Here, a few local contacts may be made,
but higher numbers of contacts and mul
tipliers become more dependent on skip
activity, as well as higher power levels to
make sure you can take advantage of any
openings that develop . Therefore, a cate
gory such as QRP portable is generally
not feasible for these rural stations dur
ing the September and January contests
when there is less skip. Thus , the operat
ing categories to choose are either a high
power station at home or a rover.

It's important to be aware that VHF
contests are highly dependent on band
conditions to determine whether you '11 be
very busy or calling CQ for hours in order
to make a contact. It's not uncommon for
activity to drop off completely during the
evening hours of the contest on many of
the VHF bands if noise levels are high.
However, be on guard for any surprise
openings during such times . One thing
that might help in detecting asurprise
sporadic-E opening on six is to monitor
10 meter s on occasion to see if such an
opening is taking place.

Location is also important if you want
to do very well. By location , I mean the
height of your station above sea level as

Other Considerations

major propaga tion mode will have some
sort of skip mode such as sporadic-E.
Thus, you should concentrate primarily
on 6 meters and perhaps listen a bit on
two. If you 're into microwave frequen
cies, you'll need to make schedules and
plan for the time involved in setting up
when operating portable.

The most popular modes during VHF
contests are the weak-signal modes, in
particular SSB, with CW being handy for
microwave work or very marginal signal
paths . But don't overlook FM. Even
though there's not as much FM activity
as you might expect considering its over
all popularity, there are still contacts to
be made there and points to be scored.
Just be sure to avoid repeater frequencies
and the 2-meter national simplex fre
quency , 146.520 MHz (most VHF con
tests prohibit contest contacts on .52; this
prohibition does not apply on other
bands, so feel free touse52.525, 223.500,
and 446.000 MHz).

One important thing to remember is for
everybody to spread out on the bands dur
ing a contest! It makes no sense to try to
hold on to the SSB calling frequency (be
it 50.125, 144.200, or 432.100 MHz), as
many stations may be calling there . It gets
to be a real traffic jam when some big gun
stations are wiping each other out on the
same calling frequency . The more expe
rienced stations find a clear spot where
they can be heard, and are willing to move
a little bit if necessary to accommodate
others on the band. They 're also willing
to change strategy if necessary. You can,
too. If you' re calling CQ on one fre
quency for 20 minutes with no response,
try tuning around the band for those calls
that you don 't yet have in your logbook.

Mr. Nied -E.H. Yost & Company
2211-0 Parview Rd., Middleton, WI 53562
Phone(608)831-3443 / Fax(608)831-1082

Packs for ALiNCO OJ-580 I 582 I 180 radios:

EBP-20ns pk. 7 .2v 1500mAh $29.95
EBP-22nh pk. 12.0v 1000mAh (5w) $36.95
EDH-11 6-cell AA case $14.95

NEW for fCOM IC-ZIA I T22A I W31A I W32A radios:

BP-173 pack 9.6v 700mAh (5w) $51.95
BC-79A Rapid / Trickle Charger $54.95

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

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

For ICOM IC-2SAT / W2A / 3SAT / 4SAT radios:
. BP-83 pack 7.2 v 600mAh $23.95

Packs for KENWOOD TH-22 / 42 / 79 radios:
PB-34 pack 9.6v 600mAh (5w) $34.95

Packs far YA E SU FT-23, 33, 73, 411, 470 radios:

FNB-11 pack 12.0v 600mAh (5w) $24.95
Packs for YAE SUFT-530 / 26 / 76 / 416 radios:

FNB-26 pack 7.2v 1200mAh $29.95
Packs for YAESUFT-11R / 41R/ 51R radios :

FNB-38 pack 9.6v 700mAh (5w) $44.95
NEW for YAE SUFT- I ORI 40 I 50 radios:

FNB-41 pack 9.6v 700mAh (5w) $44.95
SANYO rechargeable NiCd cells (wilh or wla labs)

N600 (AA) 1.2v 600mAh $ 1.35
KR4400 (D) 1.2v 4400mAh $ 6.95

Mr. NiCd also supplies batteries fo r your
LAPTOP / NOTEBOOK COMPUTERS

CELLULAR PHONES / CAMCORDERS

Mail,phone &fax orders welcome! Paywith
MC I VISA I DISCOVER I AMERICAN EXPRESS!
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Q: I have a Dodge minivan (1996 vintage) and would like to
install a permanent power cable to the battery . But the modem
design has got me somewha t stumped: The old minivan (1990)
had spare holes in the firewall and feeding the cable through
was a breeze. But the new model has an extended front, and, if
there are any holes in the firewall that might be useful, they are
sure well hidden ! Any suggestions - short of trying to pierce
the firewall-would be appreciated.

Joel Levis , VE3CJJ
Haliburton, Ontario, Canada

A: We asked "Digital Data Link" editor Don Roto lo,
N2IRZ-who works fo r an automobi le manufacturer in "real
life"-to respond to Joel's question. Here's Don :s reply:

My bet is that the wires enter a casing or box of some sort (in
our cars , we use the fusebox), and this box has the pass-thru to
the interior. If this is the case, then all the cables go into a box
and you won't see any cables penetrating the firewall directly.
I suggest that you do one of two things:

1. Pick a wire bundle, such as that for the headlights , and fol
low it relentless ly; it has to end up at the light switch eventual
ly. Keep the "box" mentioned above in mind. Also, be sure to
disconnect the battery when opening any "box";you never know

where unfused battery power might be. As a rule of thumb, the
harness holes are on the far left and right edges of the firewall ,
close to the fenders, about a foot to 18 inches from the floor .

2. Stop in at your local dealer , best to do it at lunch time or
two hours after, and ask someone in the service department
not the service writer, ask for the shop foreman or service man
ager. They will have seen enough '96 vans that they ' ll know
where the harness passes through . Be nice and polite, and they'll
usually help. Ifnot, try another dealer (and don't buy a car from
the first place). .

Oh, and read my article from last year! ("Installing a Mobile
Rig-the Right Way," April, 1996, CQ VHF).

Do YOU have a .qM~sti()pabout any aspect.d
Above 50 MHz"? We' ll do our best to give you'
answer-or if it's noPa question that has just-one
then we'll invite readers to offer their solutions.Send r ques
tions to: Q & A,CQVHF magazine,76N. Broadway,Hicksville,
NY 11801; via e-mail to<CQVHF@aol.com> or
<72127.745@compuserve.com>; or via our Web page at
<http://members.aol.com/cqvhf/>. Be sure to specify that it' s a
quest ion for "Q & A."

SGC Inc., SGC Build ing,I3 737 S.E. 26th St. Bellevue. WA. 98005 USA
P.O.Bnx 3526, 98009 Fax: 425-746-6384 or 746-7 173 Tel: 425-746-6 310 or

1-800-259-7331 E-ma il: SGCMKTG@aoI.com Webs ite: http://www.sgcworld.com
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SGC 's new PowerClear™uses the power of
advanced digital signal processing to clear
noisy interference -plagued audio.

Eliminates noise from virtually any audio source
transceiver , SW receiver"
scanner, CB radio, cellu- i

.lar and conventional tele
phones . Uses advanced
DSP algorithms to let user
tailor .passband response
to individual taste.

Factory preset filters optimize common voice, CW,
and data modes . User presets store up to seven of your
favorite combinations. You can see the clarity improve
on the LED scale as you adjust and select settings .

"No Compromise
Communi cations"

SEE THE SPACE SHU~~~VIDEO
AND GET THE ATV BUG WR
Many ATV repeaters and individuals are retransmitting Space
Shuttle Video & Audio from their TVRO's tuned to GE-2 (85W) Tsp
9 vert ical or weather radar dur ing sign ificant storms, as well as
home camcorde r 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 antenn a). You dont need comp uters or other
radios, it's that easy. We also have ATV downconverters, anten
nas, transmitters and amplifiers 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 atte r you call.

Hams, call for our complete 10 page ATV catalogue.
(626) 447-4565 M-Th 8am-5:30pm Visa , MC, UPS COD

P.C. ELECTRONICS Email : tomsmb@aol.com

2522 Paxson Ln , Arcadia CA 91007 24 Hr. FAX(626) 447-0489
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Maha MH-A104
100-Watt 2-Meter Linear

Amplifier
This "brick" amplifier for 2 meters has a unique combination of fea
tures that makes it equally attractive to weak-signal operators and
FM handheld users. \

By Gordon West, WB6NOA

Uniquefeatures of the Maha MH-AI04 2-meter amplifi er include variable output power, vari 
able gain on the receive preamplifier, and a switchable receive attenuator for using the

amplifier with HTs.

~
ak-Signal (SSB/CW) VHF op

erators will always tell you the
importance of having a good lin

ear amplifier with a built-in, low-noise
GaAsFET pre-amp. Whil e I' m very
happy with the three amps I use at vari
ous times in my weak-signal station, I
always enjoy trying new products from
relatively new amateur radio manufac
turers. So I was pleased to say yes when
Charle s Chueh at Maha asked me to
review one of his company's new MH
A104 VHF linear power amplifiers.

A Multifunctional Design
The Maha amp is designed specifical

ly for the VHF weak-signal operator, as
well as specifically for base station use
with a handheld transceiver for the new
comer. What? An amplifier for both
applications? You bet!

The problem with most base station
operation with a 2-meter FM handheld is
intermodulation and overload to the
handheld from nearby commercial pag
ing stations and other high-powered VHF
users. A handheld all by itself on a big
antenna will sometimes produce nothing
but squeaks and squawks on certain 2
meter frequencies. Adding a 10- to IS dB
pre-ampli fier to a handheld package will
surely lead to increased overload and
minimum 2-meter reception. This is why
I wondered how this amplifier could be
marketed for both the weak-signal oper
ator demanding pre-amplification as well
as to beginner s running handheld s that
need absolutely zero pre-amplification.

. 26 • CO VHF • September 1997

Once I took the amp out of the box,
though, I immediately saw that magic
switch that allowed for a selectable pre
amplification from +5- to + IS-dB gain, a
middle position for pre-amplifier bypass,
and a third position for a - IS-dB attenu
ator. While you might not think you could
ever put an attenuator to good'use, believe
me, many handheld s operate much better
on a big outside antenna with the attenu
ator turned on!

When the pre-amp is turned on, you can
control the amount of added gain with an
in-line potentiometer that slides from +5
dB to +15 dB. Most multimo de trans
ceivers meet their published .1 microvolt
receiver sensitivity specs, but every one
of the multimode mobile and base trans-

ceivers that I 've ever tested could bene
fit from an increase in receiver gain.

While the ideal pre-amplifier would go
up at the antenna feedpoint , second best
is a hot GaAsFET low-noise pre-amp
built into the power amplifier "brick." It
should take a resting noise floor of 1 S
unit and perk it up to a"hotter" noise floor
of 2 or 3 S-unit s where errant static crash
es will more easily open up your weak
signal radio 's squelch circuit.

Transmit Options
There's flexibility on the transmit side,

too. Most 2-meter amplifiers offer a fixed
amount of power output gain that's pro
portional to input power: less power in,

Ham Radio Above 50 MHz



Be extra careful with antenna connections! The back of the amp doesn 't tell you which 50
239 socket isfor the antennafeedline and which isfor the patch cable to the radio, The man
ual, however, does ; so check it out and add your own labels. Transmitting into the antenna

end will blow the sensitive-and expensive-GaAsFET preamplifier.
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IC-706
HF + 6 Meter Transceiver

With OPC581 Remote Cable

o
ICOM

TM-742A~

2 Meter/440 MHz Mobile
with optional 3rd Band

IJB--- 411.. , II' I 1 1'
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orange on the left indicating attenuate,
and orange on the right showing that the
pre-amp is on). A red LED comes on
when the SWR exceeds 2.5: 1. If this hap
pens, the amp cycles off. Another red
LED will come on if the amplifier's oper
ating temperature exceeds a pre-set
value, which I was never able to achieve.
Good heat sink design dissipates the heat
effectively. On transmit, yet another red
LED comes on to tell you that you're on
the-air. It glows continuously on FM, and
intermittently on SSB.

The sideband delay has been pre-set to
about 2 seconds, which is way too long
for fast-paced SSB operation. I was able
to go inside the unit and identify the cor
rect trim-pot for reducing the SSB and
CW "hang time." Other amplifiers fea
ture an adjustable "hang time" pot on the
outside , but not this one. This would be
one possible area for improvement when
Maha comes up with its next version .

"...1 give this new amplifier a
hearty thumbs up, especially
for its adjustable controls
and...variable power output."

"[The amplifier allows] for a selectable pre-amplification from
+s - to +I S-dB gain, a middle position for pre-amplifier bypass, and
a third position for a -I S-dB attenuator."

less power out. This can be a problem for
some weak-signal applications, when
your transceiver output power can 't be
varied, but you may need to have output
power variations in case the amplifier is
driving a tube-type, 1500-watt amplifier.

For example, I operate a Henry 2002
tube amplifier capable of putting out
1500 watts for moonbounce operation.
The only problem is that it requires a rel
atively odd 60 watts of drive power. On
other solid-state amplifiers , I had to go in
and actually de-tune them down from 100
watts to 60 watts to get the right drive
level. But the Maha MH-A104 offers
variable output power, from 10 watts to
100 watts, with 3 to 10 watts of drive. Just
as with the variable gain control on the
receive pre-amplifier, you control the
output level by sliding an in-line poten
tiometer from left to right.

LEDs and "Hang Time"
After I hooked up the Maha amplifier ,

I flipped on the power button and noticed
that a clear green jewel LED comes on to
indicate power. There are also three clear
LEDs that indicate the pre-amp status
(green in the center indicating bypass,

CIRCL E 73 ON READER SERVICE CARD
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"...the gain of the pre-amplifier
was...usable for the modern
base station and mobile
multimode transceiver."

Included with the amplifier is a short
jumper cable for handheld operation. It
comes with a PL-259 on one end and a
BNC connector on the other, eliminating
the need for an adapter. This also saves
wear and tear on the antenna jack of your
small handheld transceiver if you should
ever use a big heavy adapter to go from
PL-259 to BNC, and it minimizes the
chances of rnis-soldering a BNC connec
tor when you 're trying to make up your
own jumper cable.

On the Air
With 10 watts drive and the power set

ting at minimum, the amplifier provided
a slight increase in transmit power.
Sliding the RF power output control to
midway caused the transmit power to
increase slightly. It didn 't surprise me
that the real action of controlling the
power output is in the last 25% of the
potentiometer range. In order to obtain 60
watts output , the adjustment was critical
near the very end of its play.

This isn 't much different from most
modem ham transceiver volume con
trols. Most usable volume adjustment is
done on the first one-third of rotation,
with the last two-thirds not having much
action at all. In the case of this amplifi
er's power output adjustment control,
action is at the last one-third of the in-line
potentiometer setting.

The receive pre-amplifier control was
very linear throughout its travel. With the
pre-amp turned on and the control all the
way to the left, I measured 4.5 dB gain
with a noise figure of .2 dB. Mid-scale,
receive pre-amplifier gain was 8.8 dB,
and, all the way to the right, it was 13.9
dB with a relatively low noise figure of
.22 dB, which is characteristic of a well
chosen GaAsFET device . Although the
gain of the pre-amplifier was nowhere
near the levels that I could achieve with
a TE amplifier, it was still usable for the
modem base station and mobile multi
mode transceiver.

I operated an FM handheld through the
amplifier into a big lO-dB gain commer
cial VHF antenna, and the handheld often
received a combination of pager tones
and the National Weather Service on sev-
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eral local 2-meter repeater frequencies.
This was with the pre-amplifier turned off
and was due to the antenna simply pulling
in too many signals for the handheld to
keep them apart.

When I selected the attenuator circuit
on the amplifier, reception of the local
repeaters immediately cleared up and
front-end overload in the handheld was
no longer a problem.

Trying to Break It
In working with this amplifier, as with

every piece of gear I review, I looked for
things that might cause it to fail if improp
erly installed. Accidents do happen ! I
tried the reverse polarity test, and it
instantly blew the fuse, but there was no
damage to the amp. Remember: red
should always go to battery positive and
black to battery negative.

I then tried running the amp on insuf
ficient voltage. About the only problem
was on single sideband, where other sta
tions indicated my signal no longer
sounded crisp. No wonder, at 10 volts!

One Red Flag
Then I looked at the two SO-239 coax

ial cable ports: they were not labeled on
the back of the amplifier as input and out
put , or "to transceiver" and "to antenna."
Hooking up the amp backwards and
transmitting into the antenna port would
probably-and instantly-wipe out the
GaAsFET pre-amp. So keep that instruc
tion book handy, which indeed illustrates
which jack goes to the antenna and which
jack connects to your transceiver.

In the field, if you 're ever faced with
this situation, you can determine correct
wiring by listening to your receiver and
switching the pre-amplifier on and off. (I
usually do this "test" ·with the micro
phone disconnected to avoid accidental
transmission in the wrong port.) If the
amp is correctly hooked up, turning the
pre-amp to ON will increase the amount
of background noise on SSB. On FM,
turning the pre-amp to ON will generally
cause a medium- strength signal indica
tion to get stronger.

If switching the pre-amp in and out of
circuit doesn 't seem to affect your trans
ceiver at all, chances are you may have
switched your antenna ports and are very
close to wiping out your pre-amp.
Always check your antenna in and out
connections carefully , and do the pre
amp test as a double-check that every
thing is hooked up properly.

"...the Maha MH-A104 offers
variable output power, from 10
watts to 100 watts, with 3 to 10
watts ofdrive...you control the
output level by sliding an
in-line potentiometer from left
to right...."

Never test for proper antenna connec
tion by simply keying the microphone. If
you get it wrong, the amplifier 's pre
amplifier will surely be damaged and will
require a rather expe nsive GaAsFET
transistor change-out.

A Hearty "Thumbs Up"
I have been running the Maha amplifi

er for the past 20 days, and everyone says
that my signal sounds crisp and clear. I
have carefully adjusted the power output
to properly drive my big tube amplifier
for moonbounce operation, and this very
critical adjustment has put me right at the
60-watt mark that is perfect as a pre-dri
ver for the big amplifier.

When connected directly to an anten
na, the Maha amplifier easily achieves
100 watts output with the supply voltage
of 13.8 VDC. On single sideband, I could
even whistle the amplifier up to 130 watts
output at 13.8 VDC, well beyond its nor
mal rating but without any significant
overheat problems.

So I give this new amplifier a hearty
thumbs up, especially for its adjustable
controls and very bright LED indicators
on the front, and, specifically, for its vari
able power output.

If you' re just getting started in weak
signal work, chances are your new
mobile or base station equipment will
appreciate added receiver pre-ampli fica
tion and stronger power output when the
amplifier is switched on. List price for the
Maha MH-A104 is $229.95. •

Resources

For more information on the MH
A104, contact your Maha dealer or
Maha Communications, Inc., 284 1-B
Saturn St., Brea, California 9262 1;
Phone: (800) 376-9992 or (714) 985
9132; Fax : (714) 985-922 1; Internet:
<http://www. maha-comm.com> (with
the hyphen).
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amfeat Calendar

The following hamfests are scheduled for September, 1997:

Sept. 5-6, Annual Hamfest, Wilhelmina State Park, Mena,
AR. For information, contact Charlotte Lee, KC5DOR, 415
Crosstrails Road, De Queen, AR 71832 or call (870) 642-7656.

Sept. 6, Annual Hamfest & Computer Show, Franklin Twp.
Firehall, near Edinboro and Albion, PA. Talk-in: 146.01/61. For
information, contact Chris Robson, KB3A, 4485 Kell Rd.,
Fairview, PA 16415 or phone/fax: (814) 474-1211; e-mail:
<crobson@erie.net>. (exams)

Sept. 6, 45th Annual W9DXCC Convention & Banquet,
Holiday Inn, Rolling Meadows, IL. For information, contact
Phil Camera KB9CRY, 806 Portsmouth, Westchester, IL
60154, or call (708) 343-1696, Fax: (708) 343-4394; or e-mail:
<iphil@megsinet.net>, Web: <http://www.qth.com/w9dxcc>.

Sept. 6-7, Greater Louisville Hamfest/ARRL KY State
Convention, Kentucky Fair & Exposition Center, Louisville,
KY 40232-4444, call (812) 948-0037; or e-mail: <http://www.
thepoint.net/-GLHA/>.

Sept. 6-7, 3rd Annual Hamfest, Manitoba Agricultural
Museum, Austin, Manitoba, Canada. For information, write
Manitoba Amateur Radio Museum Inc., 25 Queens Crescent,
Brandon, Manitoba R7B IGI Canada.

Sept. 7, Hamfest and Computer Show, Butler Farm Show
Grounds, Butler, PA. For information, contact K3LL, 1080 N
Boundry Rd., #C, Cranberry Twp., PA 16066, call (412) 538
9491, or e-mail: <k311@nauticom.net>.

Sept. 7, Annual Hamfest and Computer Show, Inwood
Recreation Center , Joliet, IL. Talk-in: 147.33 +600 KHz; 224.54
-1.6 MHz; 146.82 -600 KHz. For info, write to Ed Weinstein,
7511 Walnut Ave., Woodbridge, IL 60517-2818. (exams)

Sept. 7, 55th Findlay Hamfest, Hancock County Fairgrounds,
Findlay, OH. Talk-in: 147.15 (+). For information, contactFRC,
Box 587, Findlay, OH 45839; Findlay Radio Club answering
machine (419) 423-3402; e-mail: <kanga@bright.net>; or
<http://www.bright.net/-kanga/w8ft>.

Sept. 13, 12th Annual Hamfest, Saratoga County
Fairgrounds, Ballston Spa, NY. Talk-in: 146.40/147.00 and
147.84/147.24. For information, contact Darlene Lake,
N2XQG, 84 Wilton Mobile Park, Saratoga Springs, NY 12866;
phone (518) 587-2384; packet: <n2xqg@wa2umx>; or e-mail:
<lake@capital.net>. (exams)

Sept. 13, Metropolitan Amateur's Picnic, Red Sunset Park,
Gresham, OR. For information, call Gene Buell, KA7KBH,
(503) 614-0563.

Sept. 13, Hamfest, Shattuck, at the Red Barn. Talk-in:
146.730-. For information, call (405) 921-3676 or e-mail:
<donald@brightok.net>. (exams)

Sept. 14, Summer WECAFEST '97, Yonkers Raceway,
Yonkers, NY. Talk-in: 147.060 repeater PL 114.8. For infor
mation, call WECA InfoLine: (914) 741-6606 or write to:
Thomas Raffaelli, WB2NHC, 544 Manhattan Avenue,
Thornwood, NY 10594.

Sept. 14, Hamfest/Computer Show, Wheeling Park, WV. For
information, contact TSRAC, 2011 St Hwy 250, Adena OH
43901, call (614) 546-3930; or e-mail: <k8an@aol.com>.

Sept. 14, Hamfest, Southeastern Massachusetts Amateur
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Radio Association, Inc., Clubhouse, S. Dartmouth, MA. Talk
in: 147.00/.60. For information, call Bill Miller, KlIBR (508)
996-2926.

Sept. 14, Annual Hamfest and Potluck Dinner, Monett City
Park, Monett, MO. Talk-in: 146.97(-) or 145.23(-). For infor
mation, call Joe, KB0RVB (417) 235-8359, or e-mail:
<nixit@mo-net.com>.

Sept. 19, Ham & Electronics Auction, North Stelton .
Firehouse, Haines Ave., Piscataway, NJ. For information, call
Marty (908) 574-2873 between 5:00 and 9:00 p.m. only.

Sept. 20, Hamfest & Banquet, Warroad Area Community
Center, Warroad,MN. Talk-in: 147.090+ & 147.000-. Forinfor
mation, contact David Landby, KB0HAP (218)386-1092 or
write to Rt. 3. Box 10, Warroad, MN 56763. (exams)

Sept. 20, Hamfest, Cave City Convention Center, Cave City,
KY. Talk-in: 146.94. For information, contact Larry Brumett,
KN4IV, at <lbrumett@glasgow-ky.com>. (exams)

Sept. 20, Hamfest, Central Park, Chanute, KS. Talk-in:
AI0E, 146.745. For information, call WD0AKU, Charlie,
(316) 431-6402.

Sept. 20, Annual Swapmeet and Auction, Holy Ghost Hall,
Sebastopol, CA. For information, write to Rick Reiner,
K6ZWB, 2120 Slater St., Santa Rosa"CA 95404, or call (707)
575-4455.

Sept. 20-21, 26th Annual Hamfest, Kincaid Park Rec Center,
Anchorage, AK. Talk-in: 146.34/94 (PL 100 or 141.3). For
information, contact Lillian Marvin , NL7DL (907) 277-6741;
or e-mail: <rlment@alaska.net>. (exams)

(Continued on page 83)

VH F Conference

Sept. 13-14, 42nd Weiheim VHF Convention, Weinheim,
Germany (Europes largest VHF Conference). For information,
contact Weinheim VHF Convention, Linden Str. 29, D-69518,
Unterabtsteinach, Germany; Phone: ++49(0) 6207/3311;
Fax:++49(0) 6207/920122; www: <http://home.t-online.de/
home/zweiburgenapotheke/amatfunl.htm>.

Operating Notes

For September 1997:

September
6-7 lARD Region 1 VHF (2 m) Contest (Europe/Africa)
13-14 ARRL Sept. VHF QSO Party (see rules, this issue)
17 Moon Perigee (closest to Earth)
20-21 ·ARRL 10 GHz Cumulative Contest, 2nd wknd

(see rules, last month)

More contest info is available on the CQ VHF Web page at:
. <http://members.aol.com/cqvhf/navhfcom.htm>.

September 1997 • CO VHF. 29



..-:::
,{'~ $~"~- ~~ ~ -.:H ",,,,,,, > ,

An Experimental Noise Blanker
for 6-Meter FM

Here's an overview of noise blanker operat ion and an experimenta l
approach t o adding the capabilit y externally t o a 6-meter
FM receiver.

By Bob Witmer, W3RW*

5 ix meters is one of the most excit- .
ing amateur frequency bands. It
has properties of both the higher

VHF frequencies, in terms of extended
ground wave operation , and of the high
er HF frequencies, with respect to E-skip
and-during peak years of the sunspot
cycle-even occas ional multi -hop F2
propagation for really long DXl

Six meters also seems to be the "opti
mal" band for interference from ignition
and power line noise! The manufacturers
of FM equipment for the commercial
two-way communications market have

*Bob Witmer, W3RW, has been a ham
since 1962. He enjoys homebrewing,
writing ham-related technical/construc
tion articles, and operating on 6 meters.

tackled this problem for years and have
made a variety of noise reduction circuits
available, usually as options. But manu
facturers of 6-meter FM amateur equip
ment have, in most cases, not included
noise blanking capability. It doesn 't take
long, when operating on six, to appreci
ate the limitations that noise creates.

Typically, the after-the-fact addition of
an effective noise-blanker is a complex
task, requiring a lot of modification of the
receiver 's circuitry. The experimental ap
proach described here provides a way to
add noise blanking capability externally
to a 6-meterreceiver using circuitry taken
from used Motorola commercial FM
VHF Low Band transceivers with es
sentially no modifications to the receiver.

It ' s important to note that this type of
blanker only works well with short pulse-

"The experimental approach
described here provides a way
to add noise blanking capability
externally to a 6-meter
receiver...with essentially no
modifications to the receiver."

type noise. Much of the noise generated
by many of today';' computers is not ef
fectively processed by such noise reduc
tion circuitry. It 's also important to note
that I conducted my tests on receive only
and did not transmit while conducting
them. If you're going to use a system like
this for two-way communication, using a
shared antenna and feedline , you' ll need
to bypass the external noise blanker when
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Figure 1. Block diagram ofa typical noise blanker circuit.

30 . CO VHF . September 1997 Ham Radio Above 50 MHz



SIGNAL
OUT

'''; RF 4 RF. .
~

....
+ Amp DelayLine Amp

IN
tsi~ Noise 'cl:~~t l+

RF
~:»::~

Pulse
~

Pulse, .,

Amps Detector Amps

::l!'l~s[~Jf~~~~'N~~~~~itF~~
J

i

SIGNAL
NOISE

NOISE o-IANNEI..
ACI1VITY LEVEL Fll.TER1ill +12 VOC

Figure 2. An external noise blanker employs two parallel receive channels, a Signal + Noise Channel , and a Noise Sampling Channel.
Signals on the Noise Channe l trigger the blanker. .

"Noise blanking...allows the receiver to be 'turned off' during the
noise pulses with little effect on the overall intelligibility of the
desired signal."

transmitting (to avoid likely damage to
it). This can be done with relays or diode
switches, but it's beyond the scope of this
article to descr ibe here (but perhaps a
topicfor afuture issue ofCQ VHF-ed.).

Typical Noise
Blanker Operation

The objective of noise blanking oper
ation is to limit the effect of noise by
essentially turning the receiver "off'
when noise pulses are present. This is in
contrast to the typical noise limiter, in
which the circuit operates on the result
ing "effects" of the noise pulses on the
receiver, usually in the audio section.
This should not be confused with the lim
iter stages in a typical FM receiver. Fig
ure 1 is the block diagram of a typica l
noise blanker.

Noise blanking is effective with im
pulse noise-a good example is ignition
noise-because of the narrow time-width
characteristics of the pulses. This allows
the receiver to be "turned off' during the
noise pulses with little effect on the over
all intelligibility of the desired signal.
Because of the short receiver "off' dura-

tion when the noise pulses are blanked,
the user will not hear the "holes" in the
signal. This is possible because the time
required to transmit a single voice sylla
ble can exceed the duration of a noise
pulse by a ratio as high as 100,000 to L1

The noise processing channel senses
the occurrence of the noise pulses and
uses them to create a "turn-off' pulse,
which is applied to an amplifier in the
signal + noise channel, thereby eliminat 
ing the effects of the noise pulse. It's
important to eliminate these noise pulses
before the stages responsible for most of
a receiver's selectivity because the selec
tivity will increase the width of the sig
nal, making it more difficult to counter
the effects of the noise.

The External
Blanker Approach

The external blanker approach de
scribed in this article differs in two areas
from the approach just described. The
first takes advantage of the broad fre
quency spectrum characteristic of these
short noise impulses, which permits a
noise processing channel (the Noise

Channe l) to be -tuned to a frequency sev
eral MHz away from the desired listen
ing frequency (Signal + Noise Channel) .

This is important because an "in-chan
nel"-type noise blanker can be affected
by strong in-band signals which can acti
vate the blanker, causing the receiver to
be desensed or to create unwanted mod
ulation of the desired signal. Also, to
improve performance, a "delay line" is
added to slow the desired signal + noise
long enough to allow the noise pulses in
the noise channel to be processed and to .
provide "turn off' to the gain stages at the
right time to gate the receiver during the
noise pulses.

How the External
Blanker Works

If you look at Figure 2 , you'll see that
the desired RF signal and the impulse
noise burst enter two parallel channels.
The Signal + Noise Channel consists of
RF amplifiers tuned to cover the desired
operating frequency range. These stages
are separated by multiple parallel tuned
circuits which form a time delay network.
The Noise Channel contains RF amplifi
er stages tuned to a different "noise sam
pling" frequency, followed by a pulse
detector, high pass filter, and pulse ampli
fier stages .

When the External Blanker switch is in
the "On" position, the impulse noise
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Figure 3, Configuration of the external noise blanker. See text for discussion.
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Radio- and by Motorola in several of its
VHF low-band (30- to 50-MHz) com
mercial radio models. Motorola uses the
name "Extenderw" to refer to its noise
blanking circuitry.

Because the Extender circuitry oper
ates at the receiver 's RF front end fre
quency range and not at the IF, the ap
proach I'll describe for the external
blanker is to use the circuitry from the
original Motorola equipment and adapt it
for operation with a separate receiver.
(Again, note that this approach relies on
a separate receiver and no provisions
have been made for isolating the exter
nal blanker from the feedline in a trans
ceive situation.--ed.) I've used Extend
ers from both a VHF Low Band "Motrac"
and a "Mocom" 70 (the circuitry is very
similar). Either of these model trans
ceivers can often be found in the used/flea
equipment marketplace. See "How To
Obtain The Basic Circuitry" elsewhere in
this article for advice on obtaining Ex
tender circuitry.

External Noise
Blanker configuration

Figure 3 shows how the external blank
er is configured: The following sections
describe this configuration.

The Motorola Extender circuitry is
contained on two separate circuit boards/
assemblies. To minimize the effort asso-
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bursts in the Noise Channel are amplified
in several RF amplifier stages. The out
put of the last amplifier enters a detector
which responds to amplitude variations
(noise) at a selected "sampling" frequen
cy. The detected noise bursts are ampli
fied and processed toform "tum-off' bias
pulses. These bias pulses are applied to
the emitter circuit of the second RF am
plifier in the Signal + Noise Channel to
cut off the transistor for the duration of
the impulse noise bursts. The time delay
network delays the impulse noise bursts
traveling through the Signal + Noise
Channel so they arrive at the second RF
amplifier in the Signal + Noise Channel
at the same time or slightly before the
"tum-off' pulses arrive from the Noise
Channel. This allows the best noise
"blanking" operation.

.... oise Channel
Ac1Iii"l'ity I..B) C"'cuii~

(Option:Bl)

Why the Noise Channel Is
Tuned to a Separate
Frequency

The broad frequency characteristics of
impulse noise permit the option of tuning
the Noise Channel to a frequency wide
ly separated from the desired RF carrier
frequency band. This is an important fac
tor in the operation of the External
Blanker and provides an advantage when
in-band interfering signals are present.
This approach has been used by Collins

Club
Newsletter

Competition

The Amateur Radio News Service
(ARNS) will again conduct a publi 
cat ions contest aimed at identifying
and recognizing supe rior perfor
mance in amateur radio journalism
and evaluating club news letters with
suggestions for improvement. The
contest is open to all amateur radio
organizations. Membership in ARNS
is not required. General circulation
magazines and professional journals
are not eligible.

Newsletters will be evaluated by
skilled judges who will award points
based upon the following: general for
mat; appearance; content; general
interest and attractiveness. Certi
ficates will be awarded in the follow
ing categories: Superior; Excellent;
Good. Along with the certificate"
each club editor will receive copies of
the judging sheets as well as a sum
mary of the newsletter's outstanding
characteristics and any suggestions
for improvement.

To enter the contest, an application
form should be obtained from:

Lee Knirko-W9MOL, President,
ARNS, 11 S. La Salle St., Suite 2100,
Chicago, IL 60603-1302

Each request for an application
should include a self-addressed,
stamped, business size return enve
lope. Once an application form is
received, one copy of any issue of
your newsletter from the period July,
1996, through December, 1997,
should be sent with the application.
Applications and newsletter copy
should be sent to W9MOL at the
above-listed address . THE DEAD
LINE FOR RECEIPT OF ENTRIES
IS DECEMBER 31, 1997 . Early sub
missions will be appreciated to facil
itate the work of the judges.
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"...the broad frequency spectrum characteristic of these short noise
impulses...permits a noise processing channel (the Noise Channel)
to be tuned to a frequency several MHz away from the desired lis
teningfrequency (the Signal + Noise Channel)."

ciated with this project, I did not remove
the circuitry from the original Motrac
receiver, but I did remove all receive
channel crystals after the circuitry was re- .
tuned. The Motorola receiver is not that
large and, by not removing the Extender
circuitry, you minimize the possibi lity of
damaging the subassemblies or intercon
nect wiring.

The power and Extender control wir
ing can be traced from the main power
connector of the transceiver. The RF
input to the receiver comes from the T/R
relay. RF output from the front end is
taken from the last tuned circuit, which
normally would be a single-wire output
going to the input of the first mixer of the
Motrac . I disconnected this wire and con
nected the inner conductor of a short
piece of small-gauge coax cable in its
place (see Figure 4).

Output Attenuator
At the output of the external blanker is

a resistive attenuator (Rl, R2, and R3 in
Figure 3). The attenuator compensates
for the gain in the Signal +Noise Channel
to minimize front"end overload of the fol
lowing 6-meter receiver. The amount of
attenuation you'll want to use will depend
on the sensitivity of your receiver. When
using the External Blanker with a mobile
scanner receiver, which wasn't particu
larly "hot" on six, 0 dB of attenuation pro
vided the best overall operation. When
operating with my base antenna and a

"hot" RCA commercial receiver, approx
imately 6 dB of attenuation provided the
best trade-off between sensitivity and
overload/spurious operation.

Experiment to find the best attenuation
value for your set-up. I used the attenua
tor tables in the ARRL Handbook for the
individual resistor values-.In general, I'd
rather have a little extra overload protec
tion compared to the highest gain with the
likelihood of overload and possible noise
blanker desensitization.

Tuning the
External Blanker

Checking out and tuning the external
blanker circuitry is most easily accom
plished while it's still located in the
"donor" radio . The donor transceiver
manual is essential in helping you fix any
problems you may encounter with oper
ation of the circuitry. Basically, after the
receiver is tuned and operational, the
noise process ing channel (Extender) in
this vintage of radios is tuned to a noise
sampling frequency sufficiently removed
from both the desired operating band and
the LO (local oscillator) frequency of the

commercial transceiver. This is done to
avoid additional interference.

You may choose any frequency in the
44- to 51-MHz range, but avoid tuning
the Noise Channel to within approxi
mately 2 MHz of the desired RF signal
frequency range. This is necessary to pre
vent strong local signals from activating
the Noise Channel and desensitizing the
Signal Channel (which is why we're
using separate frequencies in the first
place). In the event of interference, the .
Noise Channel can be tuned to a clear
channel without any change in perfor
mance of the Signal + Noise Channel. I
found 45 MHz to be a good frequency in
my area, but you should avoid any fre
quencies with high activity levels and/or
strong signals. Especially avoid the 46
to 49-MHz cord less telephone/baby
monitor frequencies!

Be Prepared to
Troubleshoot

The Motrac I used was a gift from an
old amateur friend who hadn't used the
radio in over 20 years. I really doubted
that the transceiver would still work,

12VDC

White Coax
RFInput)

Green Coax
(Blanking PulsesTo n-ontEnd)

!VDC ., To+- 0 0 0 (=) 0 ...
Nctse Blanker MB 0 0 u 0

0 0 0 0

/~ V/ (

/ //
RFFrmt End

·Added Coax
(RFOut)

To +12

See Text

Figure 4. The Motorola "Extender" circuit is connected in parallel with the antenna feedline ofyour 6-meter transceiver . This must be
kept isolated from any transmitted signals. .
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Get that Manual!

was supposed to do! A move to a differ
ent noise sampling frequency solved the
interference problem.

I offer this description to help you un
derstand how the noise blanking circuit
ry works and the importance of selecting
a relatively "clear" sampling frequency.
If you encounter severe broad banded
noise , you may want to just tum off the
External Blanker. In the Motrac and
Mocom 70 receivers with Extender cir
cuitry, there's a level-sensing circuit after
the second mixer which senses when a
very strong "on-channel" signal is pre
sent and, in tum , provide s a "tum-off'

Equipment Identification
Used Motorola Low Band VHF commercial equipment typically covers 25 to 50

MHz and is usually subdivided into four "band splits": 25 to 30 MHz, 30 to 36 MHz,
36 to 42 MHz, and 42 to 50 MHz. Select "high split" 42 to 50 MHz equipment.

The Motrac radio I used was a type U41HHT -1400. TheU41HHT/U51HHT series
transmitters were typically entirely tube and the U41LHT/U51LHT series was 'part
tube, part solid-state. On Motracs, the -XXXX numbers provide an indication of
the radio 's configuration. A complete review is beyond the scope of this article but
the important part is that a -14XX or -34XX, where XX can vary, should designate
a Motrac which contains Extender circuitry. (A similar numbering sequence is used
for the Mocom 70 series, but the -14XX or -34XX designation significance does
not applyi.)

Another good indication that the radio has Extender circuitry is that the RF front
end has a high number of tuning adjustments, usually designated L801 through
L811. Be sure that there are actually coils under the designated adjustment holes in
the cover; sometimes the covers may have been replaced at some time duringthe
radio's life.

All of this is important because the equipment often looks the same externally,
no matter what band it covers . The best way to tell what band the equipment is on
is to look at the installed crystals. Your best bet is usually equipment that was
removed from service (replaced with more modem equipment), so it should still
have the original crystals installed and should still be operational. Before beginning
realignment, try to establish that the receiver is operating properly with the installed
crystal on its original frequency .

The circuitry described in this article has been used by Motorola in several of its
commercial radios, notably the Motrac and Mocom 70. The circuitry of both radios
is very similar, and either of these models can usually be found at hamfest s. The
Motrac is more common, though, so the rest of this section will focus on that model.

Finally, keep in mind the benefit of having the manual when you make your selec
tion. The manual is an important source of the tune-up information you'll need for
realignment. Also, realignment will be simplified if you can borrow a set of crys
tals for tune-up .

Beware of any equipment that has visible rust or missing parts . Sometimes, trans
ceivers that were too difficult to repair became spare parts sources for the repair of
others. These "bone-pile" transceivers can find their way to hamfests and the per
son selling them may not know their condition-so buyer beware! Also keep in
mind that you really only need a functional receiver front-end , so some risk may be
acceptable if the price is right!

How to Obtain the Basic Circuitry

Several days later, I made the same
comparison and was surprised that the
Motrac was now showing significantly
less sensitivity during the signal compar
ison; that is, until I turned the Extender
circuit off. A subsequent investigation
showed that a nearby baby monitor had
been turned on and its full quieting sig
nal was-guess where?-right on the
Extender's noise sampling channel. The
net effect of this strong signal was to
essentially activate the noise blanking
circuitry continuously, with a resulting
major reduction in receiver sensitivity.
The Extender was doing exactly what it

especially since it had spent the last 10
years in my friend's damp basement. The
radio literally smelled of mildew and
other unpleasant odors when I first got it.
To my surprise, though , the receiver and
transmitter were completely operational
when checked out, but the Extender
didn't work. After some straightforward
troubleshooting guided by the Motrac
manual, I found the problem was that no
+12 Vdc was getting to the Extender.

After correcting this, I gave the Ex
tender Channel RF amplifiers a quick
touch-up on their original frequency ,
touched up the Extender Channel gain
control and hooked up the antenna. I con
nected the Motrac with Extender and my
base 6-meter FM transceiver to an anten
na "AlB" switch and waited (listening
without the Extender in line) for a noisy
signal on 52.525 MHz. It wasn't long
until I heard one. Switching to the Motrac
with the Extender, I was delighted to hear .
a significant reduction in noise.

"It wasn't long until I heard [a
noisy signal on my receiver
without the noise blanker}.
Switching to the Motrac with
the Extender, I was delighted to
hear a 'significant reduction
in noise."
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signal to the Extender noise channel RF
amplifiers, effectively and automatically
disabling the Extender.

In general , I leave the external blanker
off until I hear a noisy signal on which I
want to improve copy. This saves power
and reduces the chance of inadvertent
receiver desensiti zation from the exter
nal blanker. After all, if the signal is
strong enough, you probably won't need
the noise reduction help!

Alignment Tipsl
Alternate Alignment

The tuned circuits in the "time delay
network" section can be difficult to shift
more than a couple of megahertz in fre
quency. Follow the manual 's instructions
for presetting the inductor slugs. Be care
ful when tuning the slugs (they can be
fragile) and try to use a non-metallic tun
ing tool as well. If necessary, follow the
manual's suggestions for tuning separate
sections of the tuned circuits at a time
until they are all close enough in fre
quency to allow a normal tune-up . The
best way I've found is to gradu ally
"walk" the front end tuned circuits to the
new operating frequency range , moving
a couple of MHz at a time and retuning
for peak signal at each new frequency
until you 've arrived at the desired sam
pling frequency.

Summary
The 6-meter amateur band is very sus

ceptible to interference, especially man
made ignition and power line noise. The
receivers in many recently manufactured
amateur 6-meter FM transceivers don 't
have noise blanking circuitry. Normall y,
the addition of noise blanking circuitry
requires major receiver modifications.
But by using the external circuitry de
scribed in this article- most of which is
taken from commonly available used
commercial radios-you can enjoy the
benefits of a noise blanker without mak
ing any changes at all to your transceiv
er's circuitry. •
Notes:
1. Motrac Manual #68P81001E30, 40 & 60
W RF Power, 25- 50 MHz + 12 Volt Systems,
©1969, Motorola, Inc.
2."Evasive Noise Blanking," Mark
Mandelkerm, QEX (ARRL), August 1993.
3. 1990 ARRL Handbo ok
4 Mocom-70 Manual #68P81008E75, 25-50
MHz, 50 W & 90/100 W RF Power, ©1975,
Motorola, Inc.
"Motr ac," "Mocom," and "Extend er" are
trademarks of Motorola, Inc.
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Two Responses to
Our July "Q&A"

Gear for Backpacking

DearCQ VHF:
In your July "Q &A" column, reader Brad

Husberg, KL0ER, asked about antennas to use
while backpacking in Alaska. I would like to sug
gest that he contact Antennas West, (P.O. Box
64590, Provo, UT 84605; 1-800-373-8425), which
offers two of the products that he needs. Your arti
cle suggested he build a 2-meter wire antenna.
Since he was buying a 2-meter170-centimeterradio,
he would have to use two different wire antennas
for those frequencies. Antennas West offers a dual
band I-Pole antenna which will fit in an eyeglass
case-perfect for backpacking.

They also have a small 11" X 6" solar panel (12
volt, 5-watt) which would also be perfect for back
packing. Imagine charging your HT while hiking by
attaching the panel to the outside of your pack! I do
not feel that you could carry enough AA alkalines
to make a difference and imagine having to back
pack out with a bunch of dead batteries to dispose
of back in civilization.

Lewis Miller, KF4GHV
Louisville, Kentucky

Duplexere, Dlplexere,
ferplexere...

Dear CQ VHF:
I believe that the answer to the duplexers and

triplexers "Q&A" question in the July 1997 issue of
CQ VHF is partially incorrect.

The November, 1996, CQ VHF article titled "The
Duplexer and Triplexer Connection" may have con
tinued some of the present confusion about the
devices beirig sold today- such as the MFJ-916
that are commonly called "duplexers." The article
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properly describes the device that allows you to
interconnect two devices operating on different
bands to a single antenna, or that can be operatedin
the reverse manner, but incorrectly calls it a duplex
er. This device is more accurately calledadiplexer.
(The November article does properly refer to the
device that interconnects three bands and devices as
a "Triplexer.") Let me try to explain the difference:

A duplexer is the device that is commonly used
in many repeaters to interconnect the receiver and
transmitter to a single antenna, generally operating
in the same frequency band . It usually contains a
series of cavities that provide a high degree of iso
lation between the receiver and transmitter.

A diplexer provide s a similar degree.of isolation
between the two devices connected on different
bands but accomplishes it in a much easier way,
allowing it to be priced much more reasonably.

It does appear that, for some reason, the manu
facturers of amateur "diplexers" are calling them
"duplexers,"but that does not change what they real
ly are. Continuing to call them "duplexers" will
probably continue the confusion.

One part of the Q&A question asked about simul
taneously using transmitters into a triplexer. The
answer stated that a duplexer with cavities was
required for use on separate bands. I believe this
answer was incorrect. You can use separate band
transmitters using a "diplexer" (see above) . A n
example of this is the specification for the MFJ-916
144/440, which states that "...all ports are 50 ohms
and it can handle 200 watts PEP combined." I have
personally used a diplexer to connect 146-MHz and
440-MHz transceivers to a dual band antenna that
sometimes transmit simultaneously in packet oper
ation with no problems.

I hope that this helps to resolve at least some of
the confusion!

Bob Witmer, W3RW
Lansdale, Pennsylvania
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What You've t

;:Our June survey dea
, gqntesting. Nearly 22 '

either "avid" or "regu1
testers, and 23% more "occ lly"
operate VHF contests. Just6ver athird
of you (34%) said "I don;t op'erate
VHF contests but would like to some
day." Finally, 20% said they had no
interest. The pattern continued in the
next question, about "general views
toward VHF contesting.':

Most-s-even non-contesters-had
positive attitudes (you could circle
more than one reply, so the numbers
add up to more than 100%). Nearly
half (44%) said contests challenge
operating skill s; 41% find them fun
and exciting; and 37% eachsaid con
tests challenge technica1",skills and
help prepare for emerge.!lcy 2perating.
About one in five (22%) said contests
qre "OK for other peopl~, tJor
me," and 4% consider the aste
2qf time and freque~cy

<,On the question ,
major 'VHF contes tsja
nearly half said they eiih " ) i 't know
(30%) or don' t care (13%):'Among
those offering opinions,t1-0%feltthere
should be more encouragement ofFM
activity; 27% said they're ,basically
fme but need some tweaking;anotlier
25% said "they ain't broke, don't fix
'em," and only 7% agreed with pro
posals to limit contests to SSBand CWo
: Finally, 36% of you would like to
see single-mode contests; 28% would
like credit each time you contact a sta
tion on a different mode; .and24%
would like to see 10ng-dllratiQil (more
than a weekend) competitioiis~ ,

This month's winnerof "
year CQ VHF subscript
Simmons ofDayton, Ohio,
tl1aIlksJor sharing you .

Ham Ra!Uo'
Above 50tS1Rz

/f you answered "No" to Question 1, please skip to Question 4. /f you
answered "Yes," please continue with Questions 2 and 3.

Circle
Reader Service #

4. Please indicate your willingness, if purchasing a new radio within the
next five years, to consider buying one which operates only through a
personal computer (again, only one choice, please):

I would be very willing to consider it. 17
I would be somewhat willing to consider it. 18
You'd really have to talk me into it. 19
I don 't think so... 20
No way, no how. That's not radio. 21

2. Please indicate the ham radio applications for which you use your
personal computer (circle all that apply):

Radio communication (e.g., packet) 3
Radio control/programming 4
Antenna control 5
Antenna design/modeling 6
Tracking amateur satellites 7
Tracking other objects (e.g., APRS , the moon) 8
Logging/QSLing 9
Ham-related Internet e-mail 10
Other 11
No ham radio-related uses 12

We'd like to know more about you...about who you are and where you live, about
the kind(s) ofwork you do, and about your ham radio interests and activities.
Why? To help us serve you better .
Each month , we'll ask afew different questions and ask you to indicate your
answers by circling certain numbers on the Reader Service Card and returning it
to us (we've already paid the postage).

And, as a bit ofan incentive, we'll pick one respondent every month and give that
person a complimenta ry one-year subsc ription (or subscription extension) to
CQVHF.

This month , we'd like to see how fa r along you are on the road to ham radio!
computer "convergence."

Reader Survey-September, 1997

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

3. Please indicate which statement below most closely reflects your view
of the computer's role in your ham shack (choose one only):

"The computer...
... is an integral part of my station." 13
... is an important station accessory ." 14
... is useful, but not really important. " 15
... does not playa significant role in my station." 16

1. Please indicate whether you have a personal computer in your ham
shack:

Yes 1
No 2
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DLRJART/AM:
A Mini-Satellite over Germany

reporter (Oliver, DL9QJ) on one team,
plus Wilhelm, DG5YGF, and Kurt,
DD3QQ, on the other. The DF teams kept
in touch via repeater Osnabrueck,
DB0CO (R 75).

Launch Day
The balloon team met at 10:30 (all

times UTC) on the morning of 18 May.

mote control of certain functions, and a
Mode B transponder for hams all over our
part of Europe to use for making contacts
(See "The DL0ART Payload-the De
tails" for information about power, anten
nas, etc.).

The balloon had an 8.5-foot diameter
when inflated and used hydrogen gas for
lift. A remotely controllable valve al
lowed us to vary the amount of gas in the
canopy to either reduce the lift or begin
the touchdown procedure. The total
weight of the package was about 4.7 kilo
grams, and descent was slowed by an 8
foot-wide parachute.

The Balloon Team
Our balloon team was organized by

function, with two ground control sta
tions , two DF (direction-finding) control
stations, and two two-man DF teams.
Ground control was handled by Armin,
DFIQE, and Fritz, DF9XE, while Joa
chim, DL3YBQ, and Ralph, DG3YEI,
coordinated the DF effort. The DF teams
consisted of Norbert, DLlYBR, and this

What Went up...
The payload for this flight included

two 2-meter beacon transmitters (one for
telemetry and the other sending the call
sign and general information), receivers
on 70 centimeters and 10 meters for re-

*Oliver Welp, DL9QJ/N3NSF, helped
track the DL(Z}ART balloon during flight
and after it touched down. He lives in
Munster, Germany, and is a member of
the Munster ballooning group .

A balloon launch in northwestern Germany gave hams lnfve countries
over an hour to make contacts via a "Mode B" transponder.

By Oliver Welp, DL9QJ/N3NSF*

Well, we did it again...the fifth
launch of our balloon DL0ART/
am (aeronautical mobile) was on

18 May, 1997. The main feature of this
flight was the Mode B transponder (432
MHz SSB uplink, 144-MHz SSB down
link), which worked quite nicely, and
many hams took the chance to use it. Our
group doesn't really have a name-we're
just a small local amateur radio group in
Munster, Germany, that enjoys flying
ham radio balloons. This is the story of
our fifth flight.
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The above values are believed to be accurate, but the author can't be certain, due to
telemetry problems during the flight .

8123 PAGE BLVD· ST. LOUIS, MO 63130 ' (314)427-6116
9222 CHESAPEAKE DR. • SAN DIEGO. CA 92123· (619)279-6802

2525 FEDERAL BLVD.• DENVER. CO 80211 • (303)458-5444
MAIL ORDERS CALL TOLL-FREE 1-800-669-5810

FAX ORDERS (314)427-3147

new readings. On previous flights, we
took readings every 10 minutes, but
stretched it to 15 this time to give the DP
teams a better chance "to make more
'miles." Even so, the IS-minute periods
still seemed a bit short.

We found out later that the balloon hit
the roof of a farmhouse near the city of

GA~~~fl~NJA~~~te~~~~~~~~ ~TE~C~R~:~~~SRSNU~~fc~E~H~~~PT~b~.~~·~~KE
YOUR CHECK - SORRY. NO C.O.D.s· SlOMERCHRNDISE MNIMJMON M1ILORDERS· SUPPLY OfSONE ITEMS ISUMTED·
PRICES DO NOTINCLUDE SHIPPING · UPS GAOUND SHIPPINGlHRNDUNG WITHIN THE CONTNENTRL U.S.(ITEMS REQUIRING
RDDI1lONAL ANOUNTS AAENOTED)•••S4.25 fOR THE ARST ITEM SO.50fOR EACH ADDI1lONAL ITEM AESTOCKING CHAAGE

M1Y BEASSESSED ON AETUANED ITEMS.

Battery Isolator $25.00
Get the reliability of two

batteries without the confusion of a
battery switch.

This efficient battery .
isolater minimizes or •
eliminates voltage

drop, simplifies Wiring, .:
and mounts directly to .
the alternator output
post. Charge both batteries while

your veh icle is running! Avoid worry
about your main battery going

dead...your auxilliary appliances will
run off the second battery! Features
70 amp diodes and Includes hard-

ware, insulaters, and an inst ruct ion
manual. A 'universal' mount, it fits
Delco, Mondo, Motorola, Prestolite
and others. Unit may also be flat

mounted for outboard applications.
RV and boat owners will love this do

it-all device.

Table 1. Flight Data

Launch 14:35 h 15:55 h Touchdown

Altitude 280 ft 12,125 ft 12,700 ft (885 ft)

Outside Temp. 74°P 22°P -sop 46°P

Inside Temp. 900P 82°P 23°P 22°P

Battery Voltage 14.177 14.311 14.218 14.059

"The payload for this flight included two 2-meter beacon
transmitters...receivers on 70 centimeters and 10 meters for remote
control ofcertain functions, and a Mode B transponder for hams
all over our part ofEurope to use for making contacts."

balloon to land and it burst instead. The
balloon burst at 13:55, and, for some rea
son, the telemetry data seemed valid
again. The balloon touched down
(crashed, actually) at 14:00, an hour and
46 minutes after liftoff.

The DP teams headed toward the land
ing site, stopping every 15minutes to take

Basic Severe Storm
Spotters Guide

$13.95
From Colorado to Missouri,

and points beyond, storm
watching is a helpful and

fascinating hobby. Author Larry
Ledwick has put together a guide to

help both the novice and experienced
storm watcher have a safe and

productive experience. From safety
tips and reference sections to storm

mechanics and observational
techniques, this book touches on a
wide variety of information to help

in your pursuit of weather. Over
seventy pages PLUS a bonus

appendix section with sky Warn
information for some regional areas.
Before you spot your next big funnel
cloud or followtne storm to the end
of the rainbow, grab a copy of the

Bas ic Seve re Storm Spotters
'---::cc--,,--.,.-__lllLllUbJlJU\JL---__----'

, - ,"nCM:he'seaiKJ other jr'eaE Items on OUrinternet' SlTe= - ,
WWW.GRTEWAYElEX.COM

,--------------------~I...=':..

The amateur radio payload on flight
#5 consisted of:

• A telemetry beacon transmitter, op
erating on 145.200 MHz with 2 watts
into a ground plane antenna;

• A CW beacon transmitter, powered
by five "D" cell batteries, sending out
the station's callsign and some infor
mation text, with 100 milliwatts to a
turnstile antenna;

• The Mode B transponder, operating
in SSB and CW, with an uplink on
432.570 MHz and a downlink on
144.470 MHz,+/- 20kHz, depending on
the Doppler shift (Note: the term "Mode
B" is slowly being replaced by the des
ignation "Mode UV," for UHF up and
VHF down.-ed.). The transponder also
had a CW beacon transmitting on
144.470 MHz. Transmitter power for
the transponder was 2.5 watts, and it
used "big wheel" antennas for both 2
meters and 70 centimeters .

• Additional receivers for remote
control on 70 centimeters and 10
meters. A ground plane antenna was
used on 70 centimeters, and a quarter
wave vertical was the lO-meter anten
na. The lO-meter receiver was not used
during this flight.

We arrived at the launch site in Mtinster
Nienberge (J032sa) by 11:15 and put in
a phone call to air control Duesseldorf,
which OK'd the launch.

We then started filling the balloon and
attached the payload. It took nearly half
an hour to inflate the balloon enough to
get a sufficient lift rate. When filling was
complete, we tested the transponder (it
worked) and switched on the telemetry
beacon (which also worked).

At 12:10, we called Duesseldorf again
to announce the launch, and the balloon
lifted off at 12:14. Two minutes later, the
balloon was already at an altitude of
3,065 feet . About 20 minutes after
launch, we began having problems
decoding the telemetry, and it became
obvious at this point that the telemetry
data were invalid .

The balloon itself caused another
problem. I think we got a very old bal
loon this time, and, because of that and
some not very professional handling dur
ing the launch preparations, we were not
able to open up the gas valve to get the

The DL0ART Payload In
Detail

Ham Radio Above 50 MHz
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Table 2. DL9QJ/m's Transponder Q50s

Here is the log of DL9Ql/m's transponder QSOs (all contacts SSB, using an
ICOM IC-820H and mag mount vertical antennas) All callsigns beginning with "D"
are in Germany. Locations of other stations are as noted:

thunderstorm, which meant both high
humidity and low temperature.

Better Luck with the
Transponder

The transponder was a big success and
worked better than expected, even though
we got a report (after the flight) that we
were causing some intermodulation on
the 2-meter band. But the device had
never been tested under "real" condi 
tions. Before the flight, we were afraid
that the transponder would be hardly used
since, during our final test, we did not find
any stations that were able to help us in
testing (seems that not very many people
have all-mode equipment for 2 meters
and 70 centimeters). But we were wrong.
Once the flight was under way, the trans
ponder was very busy, sometimes sound
ing almost like a contest. Among others,
stations from all over Germany, from
Belgium, Switzerland, the Netherlands,
and Great Britain were able to use it (see
Table 2 for the author's log).

Our second beacon (144.987 MHz)
had problems with frequency stability, as
it had during our second flight. Its devi
ation caused problems on FM repeaters
on RO (input on 145.000 MHz) and kept
them open. Again, the reason seems to be

the flight conditions: we had the same
weather during our second flight when
the same problem occurred . Of course,
we regret any inconvenience caused by
that fault!

If you heard our signals, please send a
QSL via packet radio, the Internet, or the
DX QSL bureau-all will be answered
with our DL0ART/am QSL cards! Plus,
any suggestions or comments are always
welcome! More information about
DL0ART/am (including pictures!) can
be found on the Internet at <http://buene.
muenster.de/darc/artob/homebale.htm>.
(The resolution ofthe photos wasn 't high
enough to look good in print, but they look
fine on the Web page.-ed.) •

Pse Q5L

"Once the flight was under way,
the transponder was very busy,
sometimes sounding almost like
a contest....Stations from all
over Germany, from Belgium,
Switzerland, the Netherlands,
and Great Britain were able to
use it."

i Grounded?
The DL0ART/am team hopes that all

of you who participated enjoyed this ex
periment, as well as our previous flights.
We regret that we have to terminate the
project now, due to a substantial lack of
man power (the same two or three peo
ple were always doing all the work) and
-the main reason-limited financial
resources (for example, insurance for
each flight is DM 500.00/U.S.$ 300.00).
We are just a small local amateur radio
group and no longer able to put our
money into this project.

But then again , we have a working
transponder, a somewhat rare commodi
ty. So maybe you will hear ofDL0ART/
am again, perhaps flying on another
group's balloon.

We might also launch a captive balloon
during our annual Field Day (OK, a few
hundred feet is much less than we had on
this flight, but northern Germany is quite
flat, and it would provide a chance for
some nice QSOs). An alternative would
be the flight of a manned hot air balloon,
on which the transponder could be a pig
gyback passenger.

Name

Freddy

Daniel

Dieter

Rolf

Uwe

Daniel

J031BS

Belgium

QTH

Switzerland

Thueringen

UTe Call

1250 DD7LP

1252 DK600

1255 DG5AAE

1255 DL3KBH

1310 DGOODA

1313 DKIQl

1315 ON6UG

1320 DB7EK

1318 DG9BHV

1325 DKIKR

1340 HB9RDE

1342 DK3WG

Telemetry Problems
We had never had problems with

telemetry on previous flights, but this
time we had trouble both during final test
ing and during the flight. The informa
tion received between 12:35 and 13:55
UTC was clearly incorrect, so the teleme
try data were not very useful this time.
The figures in Table 1 show data that ap
peared to be correct at various points dur
ing the flight, but they may not be com
pletely accurate . We think the telemetry
problem was due to the very difficult
flight conditions: the balloon got into a

Greven (J032tc) and broke a tile (it was
already fixed when we came to the house,
but the place could still be recognized by
the red color left by the balloon). The
owner was a bit surprised (only a bit,
though), and, since he read something
about "explosives" on the package, called
the police. The officers (almost correct
ly) recognized it as a weather balloon and
took it to the'Greven police station (was
it arrested?!). From there, they called
Armin, DFIQE, on his cellular phone
since his number was written on the
boxes. Shortly after that, we were able
"recover" the equipment...and the bea
cons and transponder were transmitting
when we arrived at the police station.
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Letters (from page 12)

ing for a club by state , ARRL section, or
-my personal favorite -within 20, 50,
or 100 miles of any Zip code you specify.

Try it! It's fast and fun. And while
you 're at the ARRL Web site, check out
the latest news about amateur radio in The
ARRL Letter, which is posted weekly. 73,

David Sumner, KIZZ
ARRLHQ

K1ZZ is Executive Vice President of
the ARRL

DearCQ VHF:
For several issues now you 've run a

sidebar entitled "Finding a Radio Club."
. I'd like to suggest a new idea, aimed at

club officers: "How to Acquire New
Members," Or, perhaps, "How Not to
Tick Off Potential Members and Make
Potential Enemies."

The numbe r one suggestion should be
answer potential members' correspon
dence!I sent letters asking about the club,
along with SASEs to at least six local
clubs listed on the ARRL's homepage.

That was more than a month ago. Since

then, I' ve received only one (albeit very
nice) response.

What happened to the rest? How much
effort does it take just to drop a note into
my pre-addressed, pre-stamped envelope,
lick it closed and throw it into a mailbox?
What's wrong here? Is it me? Do they not
like my call or something? Did I use the
wrong color ink? I could develop a com
plex, you know. Are they going to pay for
the therapy? Even if they don 't want me as
a member for some funny reason, at least
have the common decency to tell me so. .

By the way, I love your magazine. It
fits quite nicely into the space between
PopComm (too basic and broad for me)
and CQ (too technical for me). You will
soon count me among your subscribers.

Rich DeSanno, KC2AGH

P.S. Thanks to Diane, K2DO , Of
LIMARC for the personal note and the
timely response. I'll be in touch soon
about joining your fine radio club .

Where' s the Incentive?

Dear CQ VHF :
I have been subscribin g to this maga

zine from the first issue. As a new ham it

has helped me immen sely. It is a shame,
though, that we as amateur operator s
spend so much time and effort trying to
elimin ate the code requirements instead
of trying to learn it. When I first got into
amateur radio , my understanding was
that the reason for the testing we take to
advance our license class was due to
incentive licensing. What incentive does
an amateur have if things are given to us?
I thought this whole hobby was based on
incenti ve licensing!

If someone has a medical problem with
hearing, I see nothing wrong with a waiv
er, but only for that reason. I have worked
hard at this hobby. I have been licensed
for about 26 months and have advanced
to an Advanced class operator, but I had
some incentive to do it! I still enjoy SSB,
but there still are many hams, including
myself, who use CW and it'sfun. Spend
more time at trying to learn it than trying
to eliminate it! There are many hams out
there willing to help others who want to
learn it. Work together not apart. Great
magazine, keep up the good work.

73,
Kenneth A. Caval ieri, KB2SCN

-Pendleton, New York

I CAT-300 Repeater Controller I
Attention Repeater Owners
Finally a repeater controller with a Tl voice synthesizer and full
f eature autopatch incredibly priced at $299.00.

TIRED OF LISTENING TO
YOUR LOCAL REPEATER?

Are you ready for something NEW?

CAT-300 Controller Board $299.00 Wired and Tested

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

The Radio Amateur Satellite Corp.
850 Sligo Ave. Suite 600
Silver Spring, MD 20910
Phone 301-589-6062

Or, visit our Web site at www.amsat.org

There's lots ofj un waiting for you on the

AMATEUR SATELLITES

Find out how!
Join A MSAT

Members receive discounts on all AM SAT
beginner's guides and tracking software.

For more information,~AMSA'"
call or write: .~!9 • ®

Too complicated, you say? Not so! Some satellites
can be worked with nothing more than your HT!

You can monitor other birds with just a shortwave receiver.

,/Female Voice & Sound Effects
,/ Programmable Courtesy Tones
,/ Programmable Codes and Timers

Computer Automation Technology Inc.
4631 N.W. 31st A venu e, Suite 142
Fort Lau derdale, Florida 33309

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

Features Include:
,/ Voice Synthesizer
,/ (412) Word Vocabulary
,/ Twelve Voice Messages
,/ Two Voice Identifiers
,/ CW Identifier
,/Full Feature Autopatch
,/ User Speed Dials
,/ Emergency Speed Dials
,/Reverse Autopatcb
,/DTMF Key Pad Test
,/DTMF Repeater Access
,/DTMF Repeater Muting
,/ (56) Control Functions
,/Remote Control Switches
,/Hardware Logic Inputs
,/DVR Controller Ready

CIRCLE 65 ON READER SERVICE CARD CIRCLE 61 ON READER SERVICE CARD
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ARRL 5eptember VHF G50 Party

Summer's over, but there's still plenty of good propagation available
on VHF and UHF to keep the bands hopping during the ARRL's
September VH F contest.

Here are the complete rules for the
ARRL September VHF QSO
Party, courtesy of the ARRL

Contest Branch:

1) Object: To work as many amateur
stations in as many different 2 degrees by
1 degree grid squares as possible using
authorized frequencies above 50 MHz.

2) Contest Period: Begins 1800 UTC
Saturday, September 13,and ends at0300
UTC Monday, September 15, 1997.

3) Categories:
(A) Single Operator: One person per

forms all operating and logging functions.
(1) Multiband.
(2) Single Band: Single-band entries

on50, 144,222,432,902, 1296 and 2304
and-up categories will be recognized both
in QST score listings and in awards
offered. Contacts may be made on any
and all bands without jeopardizing sin
gle-band entry status. Such additional
contacts are encouraged and should be
reported. Also see Rule 9, Awards.

(B) Single Operator, QRP Portable:
Run 10-W output or less using a portable
power source from a portable location.
The intent of this rule is to encourage oper
ation from "remote" locations, not to have
home or fixed stations run low power.

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

44 • CO VHF • September 1997

Scoring Example

Band QSOs QSO Grid
(MHz) Points Squares
50 25 (xl) 25 10
144 40 (xl) 40 20
222 10 (x2) 20 5
432 15 (x2) 30 10
1296 6 (x3) 18 3
Totals 6 133 48

Final score =(QSO points) X (total no. grid squares): (6384 = 133 x 48).

call sign. All Rovers are encouraged to (C) Final score: Multiply the total
adopt operating practices that allow as number of QSO point s from all bands
many stations as possible to contact them. operated by the total number of multipli-

(D) Multioperator: Multioperator sta- ers for final score (see scoring example).
tions must locate all equipment (including (D) Rovers only: The final score con
antennas) within a circle whose diameter sists of the total number of QSO points
does not exceed 300 meters (1,000 feet). from all bands times the sum of unique

(E) Limited Multioperator: Multi- multipliers (grid squares) worked per
operator stations that submit a maximum band (regardless of which grid square
of four bands for score are eligible. Logs they were made in) plus one additional
from additional bands used should be multiplier for every grid square activat
included as checklogs. > ed (made a contact from). Rovers are list-

4) Exchange: Grid-square locator (see ed in the contest score listings under the
April 1994 QST, page 86). Example: Division from which the most QSOs
WI AW in Newington, CT would send were made.
FN31. Exchange of signal report is 6) Use of FM:
optional. (A) Retransmitting either or both sta-

5) Scoring: tions, or use of repeater frequen cies, is
(A) QSO points: Count one point for not permitt ed. This prohibit s use of all

each complete 50- or l44:MHz QSO. repeater frequencies. Contest entrants
Count two points for each 222- or 432- may nottransmit on repeaters or repeater
MHz QSO. Count three points for each frequencies for the purpose of soliciting
902- or 1296-MHz QSO. Count four contacts.
points for each 2.3-GHz-or-higher QSO. (B) Use of the national simplex fre-

(B) Multiplier: The total number of quency , 146.52 MHz, or immediate
different grid squares worked per band. adjacent guard frequencies is prohibited.
Each 2 degrees by 1 degree grid square Contest entrants may not transmit on
counts as one multiplier on each band it 146.52 for the purpose of making or
is worked. soliciting QSOs. The intent of this rule

Ham Radio Above 50 MHz



At your fingertips: Selectab le 45/10-watt t ransmit power. Mul tifunct ion scanning. Memory
scan skip. Priority channel. Dual VFOs. Extended receive 136-174MHz. Transmit range extend
able to 142.5-149.5MHz for CAP/MARSoperat ion. Programmabl e f requency step.
1%x59/16X63/16 ':

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

® RadioShacke
You've got questions. We've got an swers."

Price appliesat participating RadioShack storesand dealers. Items not available at the advertisedprice at a participating store canbe special-ordered (subject to availability) at the advertised price. A par
ticipating store will offer a comparable value if the product issold out. Independent RadioShack dealers and franchisees maynot be participat ing in this ad or stock or special-order itemsadvertised.
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VHF Participation Pins

Wouldn 't it be nice to know that you 've qualified for an award during the con
test? Would you like to be sure that you will receive an award when you send in
your September VHF QSO Party log? Here 's an award you can earn, whether
you're a first timer or a weathered veteran of the sport. The ARRL is offering a
handsome VHF participation pin to qualified participants in the ARRL September
VHF QSO Party.

Anyone who makes at least 25 contacts (any mode, any band or any combina
tion) during the 1997 ARRL September VHF QSO Party will qualify for a VHF
participation pin. Also, all the individual operators of a multioperator station (that
qualify) are eligible for their own pins. The handsome pin is marked with the year,
making it a possible collector's item. Wear them proudly in support of the September
VHF QSO Party.

To order , include along with your log entry: (1) a mailing label (preferab ly self
adhesive label). (2) A check or money order for $5.00 for each pin, payable to the
ARRL (includes the price of the pin, packaging, padded envelope and postage).
Your pin will be shipped after your contacts have been verified and the results
printed in QST. i

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

(F) Multioperator stations may not
include QSOs with their own operators
except on frequencies higher than 2.3
GHz. Even then, a complete, different
station must exist for each QSO made
under these condition s.

(G) A station located precisely on a
dividing line between grid squares must
select only one as the location for ex
change purposes. A different grid-square
multiplier cannot be given out without
moving the complete station (including
antennas) at least 100 meters.

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

(I) Marine Mobi le (and Maritime)
entri es will be listed separately as
"Marine Mobile" in the score listings and
compete separately for awards.

(1) Participants are reminded that the
segment 50.100-50.125 MHz is by con
vention reserved for intercontinental
QSOs only.

8) Reporting:
(A) Entries must be postm arked no

later than 30 days after the end ofthe con
test. No late entries can be accepted. Use
ARRL September VHF QSO Party
forms, a reasonable facsimile , submit
your entry on diskette , upload your entry
to the ARRL BBS, or send your entry to
ARRL HQ via Internet.

is to protect the national simplex fre
quency from contest monopolization.
There are no restrictions on the use of
223.50 MHz.

(C) Only recognized simplex frequen
cies may be used, such as 144.90 to
145.00; 146.49, .55 and .58, and 147.42,
.45, .48, .51, .54 and .57 MHz on the 2
meter band. Local-option simplex chan
nels and frequencies adjacent to the
above that do not violate the intent of (A)
or (B) above or the spirit and intent of the
band plans as recommended in the ARRL
Repeater Directory may be used for con
test purposes .

7) Miscellaneous:
(A) Stations may be worked for cred

it only once per band from any given grid
square, regardless of mode. This does not
prohibit working a station from more than
one grid square with the same call sign
(such as a Rover). Crossband QSOs do
not count. Aeronautical mobile contacts
do not count.

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

(C) A transmitter or antenna used to
contact one or more stations may not be
used subsequently under any other call
during the contest period (with the excep
tion of family stations); one operator may
not give out contest QSOs using more
than one call sign from any one location.
The intent of this rule is to accommodate
family members who must share a rig, not
to manufacture artificial contacts.

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

Cily/StateIZip _
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Send card name, #, Exp. date. Allow 4 to 6 weeks for delivery

No P.O. Box Numbers Please

Enclosed is $ for Cases;

___ Binders. Add $1.50 per caselbind er for postage &

handling.Outside USA $3.50per caselb inder (US funds only).
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Print Name - - --- - - --- - --1
Address, 1

Now there's an easy way to
organize and keep copies of
your favorite magazine read
ily available for future refer
ence.

They're designed to hold a
year's issues (may vary with
issue sizes), Constructed of
reinforced board, covered
with durable leather-like material, titie is hot-stamped in gold,
cases are V-notched for easy access, binders have special
spring mechanism to hoid individual rods which easily snap in.

Cas es : 1-$8.95 3- $24 .95 6-$45.95
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They're Back! C3I®
Is proud to announce the acqulsi-~
tlon of the former Rutland Arrays,
featuring the incomparable K1FO
designed yagis. These antennas
provide winning performance with
superior construction and craftsmanship. Several
models are currently available for 6 meters (former
Rutland Arrays at substantial discount) 2 meters,
1-1/4 meters, and 70 centimeters. Model for
6 meters, 33 centimeters, and 23 centimeters will
be availabie soon! For more information,call or write:

C3I®Antennas
www.c3iusa.com
2702 Rodgers Terrace, Haymarket, VA 20169
1-800-445-7747' !3C
(703)753-2799 voice/fax-bac~ service ' :III
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nificant effort or competition is evident.
Limited multioperator entries are not eli
gible for single-band awards.

10) Condition of Entry: Each entrant
agrees to be bound by the provisions, as
well as the intent, of this announcement,
the regulations of his or her licensing
authority and the decisions of the ARRL
Awards Committee.

11) Disqualification: See Contest Dis-
qualification Criteria for details. - •

I~Charge Nearl~ A,!~

IViCd and NiMH wit
One Charger!"

NiCd NiMH

EBP-24S 7.2 1200ma NiCd BP-84M 7.2 1300ma NiMH
FNB-4SL 12 800ma NiCd FNB-25M 7.2 900ma NiMH
PB25S/26S 8.4 1200ma NiCd FNB-4JM 9.6 900ma NiMH
PB-7S 7.2 1200ma NiCd PB-13SM 7.2 1300ma NiMH
Above NiCD battery packs are Above NiMH battery packs are
warranted for - 12 months from date warranted for 6 months from date
of purchase. of purchase.

.,li illliiiiPG'RlPJ.IG'X
REPLACEMENT BATTERIES

Policies and prices subject to change without notice.
Offer expires December 31. 1997

• For: Communications, Laptop,
. Camcorders & Many Other
Applications

• Charges 4.8V 6.0V 7.2V 8.4V
9.6V J0.8V J 2.0 Volt Packs

• Chemistries:
Nickel Cadmium (Ni-Cd)
Nickel Metal Hydride (NiMh)

• Discharges (Conditions) '
• Rapid Charges (with Polarity Protection)
• Can be used in your Veh icle (Except for 10.8V & 12.0V Packs)

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

(D) Top multioperator score in each
ARRL/RAC Section where significant
effort or competition is evident. Multi
operator entries are not eligible for sin
gle-band awards.

(E) Top limited multioperator score in
each ARRL/CRRL Section where sig-

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

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

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

(B) Logs must indicate band, date,
time in UTC, calls and complete ex
changes (sent and received), multipliers
and QSO points. Multipliers should be
marked clearly in the log the first time
they are worked. Entries with more than
200 QSOs total must include cross-check
sheets (dupe sheets).

9) Awards: Certificates will be award
ed if the following categories:

(A) Single operator
(1) Top single operator in each

ARRL/RAC Section.
(2) Top single operator on each band

(50, 144,222,432,902, 1296 and 2304
and-up categories) in each ARRL/RAC
Section where significant effort or com
petition is evident. (Note: Since the high
est score per band will be the award win
ner for that band, an entrant may win a
certificate with additional single-band
achievement stickers.) For example, if
WB0TEM has the highest single-opera
tor all-band score in the Iowa Section and
his 50- and 222-MHz scores are higher
than any other IA single op' s, he will earn
a certificate for being the single-operator
Section leader and endorsement stickers
for 50 and 222 MHz.

(B) Top single-operator QRP portable
in each ARRL/CRRL Section where sig
nificant effort or competition is evident.
Single-operator, QRP-portable entries
are not eligible for single-band awards.

Ham Radio Above 50 MHz
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n the Public Interest Public Service and Emergency

Meet Your Emergency
Manager...before the Disaster Hlte,

Plus: All About APGO

Emergency managers need to know about amateur radio's
capabilities before they need our services, so they can include
amateur communications in their plans and make the best use
of our skills and equipment.

"When the cellular phones failed or quick point-to-point
communications were needed, (RACES and REACT) teams could
succeed."- Pennsylvania Emergency Management Agency

At 7:04 p.m. on September 8,1994,
police in Hopewell Town ship ,
Penns ylvania, received a phone

call that set in motion an ·11-day emer
gency response involving over 1,000 pro
fessional and volunteer disaster workers.
The call came from the Green Garden
Plaza , a shopping mall in this Pittsburgh
suburb , reporting that a plane had crashed
behind the mall. .

The plane was USAir Flight 427 from
Chicago to Pittsburgh. Flight 427' s ap
proach to the Greater Pittsburgh Interna
tional Airport was normal until 23 sec
onds before the crash, when there was a
garbled conversation with air traffic con
trol in the airport tower. When the flight
was about seven miles from the airport
and at an altitude of 6,000 feet, the plane
vanished from radar. The aircraft appar
ently had rolled to its left, and struck the
ground almost vertically at a speed esti
mated at 260 knots. The high-speed im
pact of the Boeing 737-300 shattered the
aircraft and instantly killed all 132 pas
sengers and crew members.

Although this crash occurred a few
years ago, the response by emergency

workers-including hams-points out
the important role of the incident com
mander in any disaster, and the need for
him or her to be aware of the communi
cation tools that amateur radio operators
can provide.

What Is an Incident
Commander?

Under the law in Pennsylvania and
many other states, the political jurisdic
tion in which a disaster (the "incident")
occurs is the first responsible party for the
emergency management response and
recovery effort. So Jim Eichenlaub, the
township manager and emergency man
agement coordinator for Hopewell
Township (population just over 13,000)
became the incident commander for the
crash recovery, coordinating a team of
over 1,000 emergency workers from all
levels of government, plus voluntary
agencies (such as the Salvation Army and
Red Cross) and other groups involved
(such as hams).

There's a long list of items that any

incident commander must make happen
within hours, or even minutes , after dis
aster strikes. Working with his assistants,
the incident commander has to establish
lighting and perimeter control, feed res
cue workers, set up a morgue, arrange for
decontamination units, deal with biohaz
ards, call in any additional resources that
are needed , and provide amenities like
portable toilets. In addition, arrange
ments have to be made for government
officials visiting the site and news orga
nizations reporting live from the scene.

As Eichenlaub arrived on the crash
scene in Hopewell Township , he found
the roads being blocked by responding
emergency units and the curious. Flight
427 had crashed in a difficult terrain ,
making access a problem. There was also
an immediate need for interaction with
federal agencies, such as the National
Transportation Safety Board, the Federal
Bureau of Investigati on, and the Federal
Aviation Administration. In addition,
over 40 large news media vehicles and
300 reporters arrived within 24 hours.

A Communications Mess
Communications were very difficult

during the early phases of the response to
the crash, as is the norm in large, fast
breaking emergencies. Emergency ser
vice radio communications were quickly
swamped. Cellular phones provided only

~~. Bob .Joeuw A3PZO
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"APCO International's mission ...includes promoting cooperation
between towns, counties, states, andfederal public saf ety agencies
in the area of communication...a natural merge between the ham
radio community and APCO."

APCD Volunteer Resource chiefTom Gibson,
W3EAG. APCD's Volunteer Resource com
mittee is made up entirely of hams . (Photo

courtesy W3EAG)

temporary relief until other communic a
tions "work-arounds" were made. One of
those work-arounds was amateur radio.

An after-action report by the Pennsyl
vania Emergency Management Agency
(PEMA) said:

The vehicle marked "RACES" represents a
major communications capability not previ
ously described. RACES- Radio Amateur
Civil Emergency ' Service- uses licens ed
radio amateurs whose skill and equipment
complement other communication means. In
addition, REACT- Radio Emergency Asso
ciated Communications Team-like the
RACES people, use citizen band radio equip
ment to expand communications. By the time
the RACE S/REA CT teams were moved to the
unified command post, they had base station s
set up on the hill (crash site) and at the morgue .
When the cellular phones failed or quick
point-to-point communications were needed ,
these teams could succeed .

While many responders to this crash
thought that the incident couldn 't have
been any worse, consider this:

• The aircraft nose buried itself in the
ground less than 20 yards from a 20-inch

* Enhanced 9-1-1 services provide emer
gency dispatchers with the phone number and
address from which a 9-1-1 call originates.
Calls from cellular phones and amateur radio
autopatch system s are often difficult to locate.

Ham Radio Above 50 MHz

high pressure natural gas pipeline that
supplies gas for much of the northeast.

• Had the flight continued on the same
course for several more seconds, it would
have struck very close to a crowded shop
ping mall.

• A flight of less than four additional
minutes would have resulted in a crash
into downtown Pittsburgh.

• There is a nuclear power plant less
than eight air miles from the impact area.

Whether it was simply luck or divine
intervention that averted a much greater
disaster, there was no luck involved in the
handling of the disaster that did occur. Its
success depended entirely on training,
planning, and practice by all involved.
And the overall recovery effort won high
praise from veteran federal officials .

The APCO Connection
In a disaster such as this, or any emer

gency, amateurs come into contact with
the emergency manager. Educating these
emergency manager s about ham radio 's
capabilities is an important part of our
"before disaster strikes" responsibilities.
Many emergency communications per
sonnel belong to APCO (Associat ion of
Public Safety Communication Officials)
International, Inc. To gain a better under
standing of APCO and its relationship
with ham radio, CQ VHF spoke with Tom
Gibson, W3EAG, chairman of APCO's
Volunteer Resource Committee.

Gibson explained that APCO Interna
tional is made up of emergency medica l,
law enforcement , fire , and other public
safety communication personnel whose
primary responsibility is the manage
ment, design ,maintenance, and operation
of communications facilities in the pub
lic domain. APCO's membership comes
not only from traditional government
agencies, but also from the 'U:S. Forest
Service, colleges and universities , the
military, and equipment manufacturers.

APCO Internat ional's mission, ac
cording to Gibson, includes promoting
cooperation between towns, counties,
states, and federal public safety agencies

in the area of communication . He feels
this is a natural merge between the ham
radio commun ity and APCO. After all, it
is the local emergency manager who's
going to call for amateur radio assistance.
In the Incident Command System used in
many parts of the U.S., the local emer
gency manager is the person in charge,
even if county, state, or federal resources
are called in. The Pittsburgh crash illus
trated how that system works .

Gibson went on to explain that APCO
has taken the lead in establishing inter
national standards for public safety com
munications. One of the first projects
APCO took on, back in 1937, was the es
tablishment of the familiar "lO-Codes."
A project that APCO is currently work
ing on involves addressing the problems
associated with the emergence of wire
less communications systems and their
impact on the abilities of enhanced 9-1-1
services.* The organization is also re
viewing other "N-1-1" usage , such as 3
1-1 for non-emergency calls. APCO also
provides frequency coordination for
police and local government users below
800 MHz and all public safety users
above 800 MHz.

Coordinating with
Volunteers

To meet the objectives of the organi
zation, Gibson said, APCO has several
committees. His Volunteer Resource
Committee defines areas of mutual coop
eration between APCO and such volun
teer service groups as the American Ra
dio Relay League (ARRL), the American
Red Cross, and the Salvation Army . It
also recommends procedures for mutual
aid during disaster situations and estab
lishes contact points. Perhaps not coinci
dentally, APCO 's Volunteer Resource
Committee is made up entirely of hams.
Gibson is a past Director of Commun ica
tions for Montgomery County , Penn
sylvania, just outside Philadelphia, and
he currently serves as the county's
RACES Radio Officer and ARRL Emer
gency Coordinator.
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At the 63rd APCO International Con
ference last month, Gib son spoke about
volunteer resources, their imp ortance,
and how to use them. He discussed the
use ofamateur radio, RACES, and ARES
(the ARRL 's Amateur Radio Emergency
Service), as well as interaction dur ing
emergencysituations with other volun
teer organizations , such as the Red Cross
and the Salvation Army.

Gibson explained how hams were
used in major disasters like Hurricane
Andrew and the recent midwest floo d
ing. He also spoke about areas in which
APCO members could help train ARES
and RACES members to be more effec
tive communica tors when working with
public safe ty officials .

These areas include:
1. Emergency response vehicle num

ber ing system (police, fire, and EMS).
2. Names of political subdivisions and

any numerical, or other specia l designa
tion for them used by the dispatch agency.

3. Ten-code, if used , or standard ter-
minology for clea r speech, if used .

4. Names and business telephone num 
bers ofemergency managem ent officials.

5. Emergency room information , in
cluding hospital names , locations, physi
cian in charge , and telephone number.

6. Fre quencies of all emergency re
sponse agencies.

7. Emergency Medica l Serv ice Patient
class ifica tions .

Gibson based these top ics on his own
experience in the Philadelphia area , but
noted that there would most likely be
other topic s in other parts of the country.

Public Service Report s

Twisters in Texas
As reported briefl y in last month' s

"V HF News" (August, 1997, CQ VHF) ,
emerg ency managers in Texas relied on
amateur communication as deadly torna
does struck the Austin area on May 27.
Harde st hit-with 33 fatalities-was the
town of Jarrel, about 35 miles north of
Aus tin. According to radio operato rs on
the scene, one of the most 'difficult jobs
was giving dire ctions. One operator said,
"How do you give directions around town
when the street signs are dow n and there 's
nothi ng left but concrete slabs?"

The Pederria-ie; area, west of Austin,
had a Southwestern Bell switching office
totally destro yed, leaving abo ut 5,000
phone lines out of service.Telephone ser
vice throughout the Austin area was

"How do you give directions
around town when the street
signs are down and there's
nothing left but concrete
slabs?"-comment by a ham
af ter a tornado swept through
Jarrel, Texas.

bogged down by the extremely heavy
calling volume. To make matters worse,
a trunked radio sys tem recentl y installed
by Williamson Coun ty, north of Austin,
suffered a computer failure, knocking it
out of serv ice for the entire evening of the
27th. Fortunate ly, the county had some
of its older radios in inventory and quick
ly rushed them into service.

Within an hour after the torn adoes
struck , three amateur nets were in opera 
tion. One weather net operated to watch
for more severe wea ther (and although
storms stayed in the area for several hours,
none of the later ones turned out to be
severe). Travis County ARES operated a
tactical net for the immediate Austin area
and Williamson County ARES operated
another for areas to the north . These nets
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dispatched radio operators to provide
communications to work with the Red
Cross at shelters, at the incident sites, at
Red Cross headquarters and at the two
Emergency Operations Centers . ARRL
District Emergency Coordinator Joe
Fisher, K5EJL, said the limited range of
Red Cross radios meant some hams had to
shadow Red Cross officials and help with
communication when needed.

At one point , the Austin emergency
medical services director was unable to
reach the hospital in nearby Georgetown,
Texas, by telephone to find out the con
dition of the hospital and whether it could
receive and treat storm victims. Fisher
said a ham was sent to the hospital and
was able to relay the needed information
the 25 miles back to Austin .

Williamson County Emergency Ser
vices Director John Sneed said the hams
"were very instrumental in continuing to
provide us the communications through
out the entire county during the tornado .
They were able to help us as far as get
ting information from the tornado
scene." (Info via NVOAD, the National
Association of Volunteer Organizations
Active in Disasters , and ARRL)

Makani Pahili '97
Oahu amateurs participated in the -an

nual Hawaii Hurricane Exercise , Makani
Pahili '97, held over several days. The
drill simulated preparations made during
the approach of a hurricane and the hur
ricane's immediate aftermath .

The exercise involved multiple agen
cies throughout the islands, including
Civil Defense, state and city govern
ments , private and non-profit agencies,
and the military. The exercise allowed
each group to update and practice its
emergency response plans.

Amateur radio operators provided
communications for the island of Oahu,
the Healthcare Association of Hawaii and
the National Weather Service. At least 40
hams actively participated on Oahu
alone, many of them taking vacation from
their jobs or changing their work sched
ules to be part of the exercise , which was
held on weekdays when most people
would be working.

Preparedness Nets
About 72 hours before the simulated

hurricane's expected impact, Oahu
RACES officials conducted extra nets at
7:30 a.m. and noon, and gave updates on
the evening nets as they would do during

Ham Radio Above 50 MHz

the approach of an actual hurricane.
These nets were used to give updates on
exercise participation, but, in an actual
hurricane approach, would be used to
check availability of operators and to
position hams in key locations prior to the
expected impact.

Two days later, Skywarn conducted its
drill from the National Weather Service
offices in the Manoa valley. The simu
lated hurricane-related messages soon
became actual messages as a severe rain
storm swept over Oahu that afternoon.
This, combined with equipment prob
lems, created a more challenging after
noon than anticipated.

The next day, Oahu radio operators,
along with others across the state, partic
ipated in the portion of the exercise sim
ulating the aftermath of the hurricane.
Hams in Oahu manned stations at Oahu
Civil Defense , State Civil Defense, six
Oahu health care agencies, the Waikiki
Hotels Emergency Operating Center,
First Hawaiian Bank, and Ko Olina
resort. JI'here were additional hams oper
ating as Net Control Stations and relay
stations outside these institutions, plus
others simulating positions, such as a
Civil Defense District EOC, a public
evacuation shelter, and individuals send
ing messages. For this exercise, they used
voice communication only (no packet) on
both VHF and HF frequencies.

Permanent Ham Stations
Six Oahu health care agencies now

have an amateur radio station perma
nently located in their facilities and each
had its station in operation for this exer
cise. They part icipated as part of the
Healthcare Association of Hawaii ' s
Mass Casualty Exercise, passing mes
sages given to them by their hospital's
emergency operating center or originat
ing with the healthcare association's
exercise coordinator.

They operated their own VHF net ,
using the repeater at St. Francis Medical
Center (145.49 MHz), with NCS located
on the 28th floor of the First Hawaiian
Center Building in downtown Honolulu.
Stations were sent to simplex frequencies
to pass the messages. During part of the
exercise, the repeater was turned off to
simulate the possible operating condi
tions in a real emergency. Net operations
continued, almost without interruption,
under control ofthe NCS, on the group's
alternate simplex net frequency. Several
long-time hams have commented that this

"The simulated hurricane
related messages soon became
actual messages as a severe
rains torm swept over Oahu that
afternoon. This, combin ed with
equipment problems, created a
more challenging afternoon
than anticipated."

was the best-run practice net they have
heard on Oahu in 20 years . .

The group operating from Oahu Civil
Defense and the "hospital hams " each
held an evening critique session to assess
how they did, share their ideas and expe
riences , and identify weak areas. Each
group identified two or three priority
areas on which to focus during the
upcoming year. The Oahu hospital group
priorities were a) developing more oper
ators and b) incorporating packet radio
into the standard operations. The Oahu
RACES group will focus on training and
obtaining equipment and supplies to
make their system more flexible and more
organized for the high volume of traffic
which can be expected at the Emergency
Operations Center. (Info from California
Office of Emergency Services Auxiliary
Communications Service news-letter;
reprinted with permission.)

Be Part of the Program
The examples in this month's column

show not only how helpful hams can be
in providing communications during
emergencies and disasters, but also how
important it is to be sure that emergency
management officials are familiar with
amateur radio and its capabilities and that
ham radio is included in the emergency
response planning process. To help you
educate officials in your city , town, or
county, we will continue sharing with you
reports of ham radio getting through
when other systems fail. If you know of
such a situation, or have other news of
interesting public service or emergency
communications via VHF ham radio,
please share it with us. Send your infor
mation (and photos) to Bob Josuweit,
WA3PZO, c/o CQ VHF, 76 N. Broad
way, Hicksville , NY 11801; or via e-mail
to <BJosuweit@aol.com>. •
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For the Newcomer to VHF

Blowin' in the Wind
It's the peak of this year's hurricane season. And even if you don't live
in an affected area , you may be called on to help with communica
tions. Will you be ready when "t he big one" hits'?

Hams all across the country are
gearing up to answer the call if
needed-the hurricane season is

upon us. Officially, the season runs from
June 1 through November 30. But, his
torically, the weather pattern s needed to
generate these behemoth storms in posi
tions likely to affect the U.S. are in place
from mid August to late October. If you
live near the Eastern seaboard or the Gulf .
of Mexico, you already know this. And
even if you don 't live in a hurricane "tar
get" area, you' ll no doubt hear or see
something about one or more of these
major storms in your local media.

How Can I Help?
What can a new ham do to help out?

Plent y. When a massive storm comes

ashore, as Hurricane Andrew did in 1992,
vast areas are devastated with monumen
tal property damage, large numbers of
injuries, and some fatalities (see Table 1
for NOAA tropical storm classifications
and Table 2 for the Saffir-Simpson sever
ity classifications of hurricanes).

Sure, normal communications may be
disrupted by these storms (read, com
pletely knocked out). But what about cell
phones? Haven 't they changed every
thing? In such cases, cellular telephones
are typically of little use. If the towers are
still standing,chances are that power is out
anyway; and few, if any, cell sites have
emergency power. Without a fully func
tional tower in range, an individual cell
phone is useless. And standard public ser
vice radio circuits (police, fire, etc.)
quickly become overloaded.

That ' s where amateur radio comes in.
It's been that way since 1913, when hams
at Ohio State and the University of
Michigan helped out after a majorregion
al disaster. It' s going to be that way for a
long time to come.You can be part of that.

Be Prepared
If you're a potential target area of one

of these monsters and want to still be able
to operate: you need to think ahead to
what you' ll need for yourself: auxiliary
power (long-lasting batteries or genera
tors), replacement antennas with feedline
and connecto rs ready to go, tools (a little
butane soldering iron could prove invalu
able), string, tape, and some large zipper
lock bags are just some of the obvious
things that come to mind.

Ma il Mem.!!ers
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1997 Atlantic Basin Hurricane Season
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One of the many hurricane-related resources on the World Wide Web,
this joint venture of the Nationa l Weather Service and Florida State
University features general information in the top right window , sub
page s on individual storms in the top lef t, and the most recent
NWS tropica l weather statement across the bottom. Address:

<www.nwsfsu.edu/tropical/tropical.html>.
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The FSU Web site also feat ures a downloadable hurricane tracking
map you may use to do your own storm charting. Address:

<www.met f su.edu/explores/tropical/track_chart·gif>·

By Peter O'Dell, WB2D
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Table 1. NOAA Storm Classifications

A hurricane is a type of tropical cyclone, which is the general term for all circu
lating weather systems located over tropical waters. Tropical cyclones are classi
fied as follows:

Tropical Depression-An organized system of clouds and thunderstorms with a
defined circulation and maximum sustained winds of 38 mph (33 knots) or less.

Tropical Storm-An organized system of strong thunderstorms with a defined
circulation and maximum sustained winds of 39 to 73 mph (34 to 63 knots). Names
are given to tropical cyclones when they reach tropical storm strength.

Hurricane: An intense tropical weather system with a well-defined circulation
and maximum sustained winds of 74 mph (64 knots) or higher. These same storms
go by the name "typhoon" in the western Pacific and "cyclone" in the Indian Ocean.

"Editors and reporters are
always looking for a local angle
on any national or regional
story. It could be you. But
they'll never know you're there
unless you tell them. How do
you do that?"

If you haven't already done so, join a
local club that's active in public service
functions. Most of these groups have
checklists prepared that will quickly tell
you what you're most likely to need in
your area. They also conduct regular
training exercises in which you'll want to
take part. Practice sessions give you the
experience to know how to handle almost
any communications situation that might
come up. That's the key to getting the job
done efficiently when the real thing

. comes along.
Along with learning how to get set up

and on the air in less-than-ideal circum
stances, you'll also need to learn how to
properly handle written message traffic
in a specific format. Luckily, that's not
difficult to do. Many local clubs sponsor
2-meter FM nets that are part of ARRL
National Traffic System (NTS). Traffic
handling is easy and fun, but there is a
right way to do it. It just takes a little bit
of practice to get the hang of it. You don't
have to become a fanatic traffic handler.
You do, however, need to learn the

ropes-now. When the disaster hits, it's
really too late.

One of the best resources for learning
about emergency communications is
ARRL's Public Service Communications
Manual. It's only $1 plus shipping and
handling from the ARRL. This booklet
may be the best buy in ham radio today.
Order a copy right now and ask the folks
in Newington to also send you the free
handouts that they have for message han
dling, net operation, etc. (Another handy
League publication is the ARES Field
Resources Manual, available for $5 plus
shipping .--ed.)

Do you have a packet station on the air?
If so, start looking around on the local
BBSs (bulletin boards) for what's going
on in your area. In some places, a lot of
the message traffic is handled by packet.
Get the hang of sending and receiving
messages this way if you haven't already

done so. Your local BBS may be a wealth
of information, too. Some boards have
files you can download on emergency
preparation and disaster drills, as well as
other useful resources. For instance, there
are a number of simple programs around
to track storms . This would be a good
time to download one and learn how to
use it.

But I'm Not in
Hurricane Country

What if you're in the middle of
Kansas? True, hurricanes hardly ever
happen in that area, but you or your neigh
bors undoubtedly have relatives living in
a target zone. When the big one hits, the
Smiths are going to want to know how
Uncle Bob is doing. Chances are , the
phone lines in the affected area will be
out or totally overloaded. Hams get the

The National Hurricane Center's Web page offers a variety ofupdat
ed maps, charts, and warnings when a hurricane is brewing . This sam
ple map shows strike probability for a 1996 storm. Start at
<http://www .nhc.noaa.gov/> and follow prompts for the storm you

want to see.
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; ; Take a Cyberflight Into the Eye .
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The Hurricane Hunters home page . Along with useful information,
. ' this site features a "Cyberflight Into the Eye" in which you can fol

low along with a hurricane hunter crew on a mission. Address:
<http://www.hurricanehunters .com/>
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Table 2. Saffir-Simpson Hurricane Sca le
The National Weather Service classifies the severity of hurricanes according to

the following scale:

Scale Susta ined
Number Winds Stor m Examples,
(Category) (mph) Damage Year, States Affected

74-95 Minimal Florence, 1988, LA
Charley" 1988, NC

2 96-110 Moderate Kate, 1985, FL
Bob, 1991, RI

3 111- 130 Extensive Alicia, 1983, TX
Emily, 1993, NC

4 131- 155 Extreme Andrew, 1992, FL
Hugo, 1989, SC

5 >155 Catastrophic Camille, 1969, LA/MS
unnamed, 1935, FL Keys

messages through. Remember, though:
health and welfare messages have the
lowest priority in an emergency. When
things are really bad, such messages will
be passed only when the circuits are free
of Emergency or Priority messages
(you '11 learn about these message "prece
dences" when you start handling traffic).
But they do get through-usually well
before the phone lines open up again.

In the meantime, Uncle Bob may have
already sent messages out of the area to
friends and relatives that he knew would
be concerned about his welfare. So there
will also be messages coming into your
area from afar.

Become an "Expert"
Ham radio needs every bit of positive

publ icity it can get. You can educate
yourself and become the local "expert"
on tropical storms. If you have a Web
browser, take a look at some of the Web
sites listed in Table 3. You should be able
to pick up enough information from these
sources to speak with some authority on
the storms.You don't have to learn every
thing about them now, but you may be
surprised at how quickly you can become
well-informed.

Once you' re reasonably competent in
traffic handling and emergency commu
nications , it may be time to contact the
media. Editors and reporters are always

looking for a local angle on any national
or regional story . It could be you. But
they ' ll never know you're there unless
you tell them. How do you do that?

You can do this as a "lone wolf," but I
wouldn 't recommend it. Check with your
local club and find out if who's in charge
of public relations for the group. Tell him
(or her) of your interest in becoming a
focal point for tropical storm communi
cations. He may know someone who is
already a storm buff. If so, approach him
as a potential mentor. Tell him of your

Table 3 . Web Addresses

interest and ask for guidance . Deep
friendships often evolve out of this sort
of relationship.

Continue to work with the club PR per
son. He or she may already be friends
with some of the local edito rs, which
makes approaching them even easier. If
not, ask him/her to go with you to see
them. It ' s probably a good idea to call
ahead and make an appointment, if pos
sible. Most reporters and editors are
available, if you approach them in the
right way at the right time.

Here are some Web addresses of interest to storm watchers
(you 'll need to add the <http://> prefix to each of these):

www.arrl.org-ARRL. Among other things, you can pick
up message forms to pass out. You' ll also get the latest status
of communications in and out of the stricken area.

www.redcross.org- The American Red Cross. Updates on
the disaster area and what supplies are needed.

www.nhc .noaa.govlindex.html-National Hurricane Cen
ter. Most of the TV news departments pick up many of their
graphics here. Includes the watch, warning, and strike proba
bility charts, as well as forecasts, technical articles , and his
torical data.

www.nwsjsu.edulbuoy- Interactive Marine Observations
page by the National Weather Service office in Tallahassee,
FL. Click on an offshore buoy and find out what the wind speed
and wave height is at that location.

www.nwsjsu.edultropical/tropical.html-The National
Weather Service, Tallahassee, FL office 1997 Atlantic
Tropical Season Page. Provides the current forecast and a "hall
of shame" of storms.
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goeshp .wwb.noaa.gov-National Oceanographi c and
Atmospheric Administration' s Geostationary Satellite Browse
Server. Continuously updated photos of the Western Atlantic
and Caribbean taken from satellites. .

www.hurricaneh unters.com-Hurricane Hunters. Infor
mation on the airplanes and crews that fly through tropical
storms to gather data for forecasts . (Ifyou visit this page , give
yourself a few extra minutes to take a "Cyberflig ht into the
Eye" of a hurricane. It' s a 23-page "trip" with a hurricane
hunter crew into and through the eye of Hurricane Opal. If

_you have any interest in storms, this is a worthwhile adven
ture. You' ll even get a virtual "Hurricane Hunters" patch
when you're done!----ed.)

fe mapubI jema.govlfemalhurricafhtml- Hurricane pre
paredness page of FEMA, the Federal Emergency Manage
ment Agency. Includes lists and tips for preparing for a storm,
among other helpful information.

Additional useful sites to visit include home pages of the
major newspapers in the targeted areas. Check out one of the
search engines for other significant sources of information.
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Most newsrooms operate at an ultra
frenetic pace during part of the day-not
a good time to drop in. But there is usu
ally some slack time. That's the time to
aim for. How do you find out what that
time is? Ask. It 's that simple. Tell the edi
tor that you anticipate being involved in
passing health and welfare messages into

.any hurricane disaster area. You just want
to give him a little bit of background
information on ham radio as well as your
phone number and addres s. Make sure
that you have this information put togeth
er bef ore you call fo r the appointment!

Your club PR person probably has a
stock of literature explaining ham radio
and its role in disaster relief. If not, con
tact the ARRL. Have this information in
hand before you approach the editor.
Make sure that any information you pro
vide about yourself is neat and legible
this is not the time for crayon scribbles
on the back of a brown-paper bag.

If you can' t get an appointment to see
the editor, call back and speak to a recep-

. tionist or secretary. Say that youjust want
to drop off some background information
for the editor and you 'd like to kno w
what's the best time to come by so that
you're least likely to interrupt something

On the Cover
" If you' re an amateur and wanted to

put together a dream station, this is it."
That ' s how Joe Schmidt, W4NKJ (on
left photo) describes W4EHW, the ham
station at the National Hurricane Center
in Miami, Florida . Joe is the center's
Volunteer Coordinator (although, by the
time you read this, he 'll have moved to
Vermont, where hurricanes are less of a
problem than in south Florida! ). In the
photo, he ' s joined by Julio Ripoll ,
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important. Chance s are you' ll get a good
answer. Wait a couple of weeks and drop
by with the literature at a "slack" time.
Ask to see the editor and tell whoever
you' re talking to that you'll only be there
a minute. If you still can' t see the editor,
then leave the packet of information and
ask that it be given to him. Sometimes
that' s the best you can get.

Regardless of how, or if, you get to see
the editor, make your visit friendly, infor
mative, and businesslike. Be non-techni
cal and stick to the point. This is not the
time to launch into some long disserta
tion on the benefits of 2-meter FM over
CB, the superiority of the Tami guch i
Sl1 R over the Godzilla 2P, or how you
spend 12 hours a day talking to your bud
dies on the local repeater. His business is
news. You may be able to help him out
in the future by giving him a local angle
on a national story . That' s all. Then ask
him if he has any questions. If not, thank
him for his time and leave.

When the Big One Hits
When the big one hits, you may get a

call from some of the local editors or from
reporters assigned to cover the story. In
non-te chnical, non-j argon terms, tell

WD4JNS, who's in charge of schedul
ing the volunteers to keep the station on
the air when hurri canes threaten. In
1996, Joe says, ham volunteers put in
more than 300 hours at W4EHW.

The station is located in the center's
computer room, and includes operations
on HF, 2-meter FM and SSB, and 440
FM, plus the APRS (Automatic Position
Reporting System) unit shown in the
photo. Schmidt says that W4EHW has
become a leader in encoura ging more
amateurs to inve st in weather instru-

them what you're doing. Don't exagger
ate. Just give them a factual report of what
you' re up to. If they want to visit your sta
tion (maybe with a photographer or cam
era crew), that 's great! That is, as long as
your station is reasonably presentable. If
you' re a slob, do one of two things: get

.the place cleaned up before they get there
or send them to another ham 's shack that
is clean. Just go over and operate from his
shack during the photo/taping session .

This is where the Web site material can
really come in handy. They may already
have all the information/graphics from the
Web, but it still makes a spectacular back
drop. It will make you look more knowl
edgeable and professional. And it increas
es the likelihood that the station or paper
will use the story or give it a little more air

\time. Think like a camera. Be ready with
the graphics before the crew arrives.

You Have a Lot to Offer
Regardless of where you live, it' s quite

possible to become involved in a mean
ingful way in disaster relief. Hurricanes
are a fact of life. You can help the victims
and their friends and families. And you
can help ham radio. Even a hurricane
cloud has a silver lining. •

ments for increased accuracy in report
ing conditions and has been in the fore
front of using APRS to collect weather
data. "We have 10 to 12 stations be
tween Key West and Palm Beach that we
can see," says Schmidt, "and they auto
matically update their information every
five minutes."

Schmidt says hams on VHF through
out any hurricane area are very important
in gathering data that is then fed into the
HF hurricane nets (such as the Hurricane
Watch Net on 14.235 MHz) and relayed
to the hurricane center. The VHF gear at
the center, Joe says, is used to keep in
touch with local emergency management
officials. " If another major storm [like
Hurricane Andrew] hits," says Schmidt ,
"the center wants to be able to talk to
EOCs [Emergency Operating Centers] in
Dade County, Naples [on the Gulf coast]
and in the Keys."

Noting that W4EHW is located in a
very secure area of the hurricane center,
Schmidt says "it' s a compliment to ama
teur radio that they allow us to do this,"
adding that "I don 't know of any other
place in the country where amateur radio
has an ongoing relationship of this nature
with a governm ent agency. " (Cov er
photo by Larry Mulvehill, WB2ZPI)
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icture This!

What Would Washington Think?

Furman Hendrickson, N30BY, of Washington Crossing,
Pennsylvania (where George Washington crossed the Delaware
during the American Revolution), and Jim Millner, WB2REM,
operated marine mobile on the Delaware River during this year's

ARRL June VHF contest. They ran three bands (50, 144, and
432 MHz) with power supplied by three car batteries wired in
parallel and mounted in a 48-quart cooler (see detail photo). No
Hessian soldiers were sighted. (Photos courtesy N30BY)

The Dayton Flea
Market Show

Smile! If you were at the Dayton
Hamvention flea market this year , there's
a good chance you were on TV-
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KQ4TV-TV! Actually, Robin Midgett,
KB4IDC, was the "Ham Cam" camera
man (note the height advantage), while
Bruce Martin, KQ4TV ,directed. Pictures
from the Apple Videophone helmet
mounted camera were transmitted on
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434-MHz simplex by a gel-cell-powered
PC Electronics ATV transmitter and the
"horizontally polarized" rubber duck
mounted next to the camera. Back at the
group's contest "rover" van elsewhere in
the flea market, the scenes were received
and recorded for the folks back home in
the Nashville , Tennessee, area.

Getting there was not half the fun for
the KQ4TV crew. Their 20-plus-year-old
van broke down 115 miles outside of
Dayton and had to be towed the rest of
the way to the Hamvention...and then all
the way back home! More photos and
information about the group 's activities
can be found on the Web at <http://www.
telalink.net/r-martinbw/vhf/vhf.html>.

Readers' "Phun Photos"

More Dayton Doings
More snapshots from the 1997 Dayton Hamvention...

How's thisfor afew mobile antennas? Ofcourse , it' s also a rolling
advertisement for C3I, the Virginia-based company that recently

brought Rutland Arrays VHF antennas back onto the market.

Yes, "Big Brother" IS watching ! Friday afternoon at the Hamvention
was livened up by an FBI raid on aflea market booth. No word on
what the agents were lookingfor or whether they found it. The booth

did not appear to be selling amateur gear .

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 photo(s) returned to you, please tell us so
and include an SASE (self-addressed, stamped envelope)

"1' with sufficient postage. Thanks!
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roject Corner

Let's Go 5ix'N!

The Art of Homebrewing

Dave helps you get started on 6 meters with two qUick 'n easy
antenna projects, plus an antenna tuner you can build!

Photo A . Lookingf or an inexpensive and low-profil e way to join 6-meter SSB and CW action?
Combine a 1O-wattMFJ -9406 transceiver with a homebrew tuner and wire ante nna and you're

set f or DXing fun galore!

One of the most captivating aspects
of amateur radio is investigating a
previou sly overlooked area and

discovering a world of enjoyment and
excitement. Such "new frontier " pursuit s
are even more appealing when you can
get started on a low budget. The key here
is gearing up with an economical trans
ceiver or transverier unit and then com
plementing it with various homebrewed
accessories. An example of this is the
focus ofthis month's column: combining
SSB and CW activities in the 50.0- to
50.3-MHz range of 6 meters.

The Magic of Six
Six meters is often called "the magic

band," and if you've never operated there,
you've got a big surprise in store. Newer
licensees may ask what' s so special about
SSB and CW activities on six. Possibly
you've heard friends talk about working
stations a couple of hundred miles away
through repeaters on 6-meter FM and
assumed that was all the band had to offer.
Or, if you' ve been reading CQ VHF, you
may have learned about sporadic-E prop
agation, which provides band openings of
up to 1,000 miles or more. Ah,but sunspot
counts are beginning to rise and "super
six" is once again on its way to becom
ing a hot band for big-time DXing. What
do I mean by "big-time" DXing?

During peak years of the last sunspot
cycle (and previous sunspot cycles), 6
meter SSB and CW offered some world
wide band openings that anyone with
even a basic rig could enjoy . Many DX
peditions included 6-meter SSB and CW
operations in their activities, and a num
ber of 6-meter enthusiasts worked 100
countrie s on only 6 meters. Fun? You bet!
Catch a good band opening into South
America or Europe on six, and you' ll be
hooked! When six is hot, it is terrific! So
let 's start gearing up and join the action!

A general bandplan of "w hat's hap
pening where" on six is included in Figure
1 to guide you, and additional articles
describing 6-meter activities have ap
peared in previous issues of CQ VHF.
(Digging through back issues of maga
zines, incidentally, is an ideal way to
become even more knowledgeable and
enthused about new areas of pursuit. Try
it for yourself and see!)

That's enough inspir ational rap on
"magic band magic." Now let' s talk about
how you can get big results from a small
investment (better known as bringing
homebrew projects into the picture).

Getting on Six
Two inexpensive rigs for 6 meter SSB

and CW operation are the lO-watt MFJ
9406 transceiver, ' shown along with a
homebrewed antenna tuner in Photo A,

and Ten Tec ' s 8-watt transverter kit
shown in Photo B (there are two Ten-Tee
models: Model 1208 is a 20-to-6-meter
transverter ;Model 1209 is 2-to-6 meters).
There are other choices, of course, but
these are two of the least expensive.

After acquiring a transceiver or trans
verter for 6-meter SSB, your next
thoughts will probably focus on a mating
antenna system. The efforts of many new
comers often fall short here, as funds may
be depleted and/or the installation of vis
ible outdoor radiators may be limited (by
zoning rules, restrictive covenants, and
spousal tolerance). This is when a low
cost antenna made from blue or gray insu
lated wire proves its worth: it' s almost
invisible to untrained eyes, yet it radiates
quite a respectable signal.

What type of easy-brew antennas are
good starters for six? Two fine choices
are the Extended Double Zepp shown in
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Figure 1. Genera l "get you going guide" to 6-meter action . Place a copy of this info by your
rig fo r quick ref erence.

Photo B. Ten-Tee's 6-meter transverter kit is an ideal way to add 50 MHz operation to HF
only transceivers. The unit is quite affordable, goes together in approximately 16 hours time ,

and works great on SSB, CW, and FM.

Figure 2 and the mini Sterba curtain (bet
ter known as a Bruce array) shown in
Figure 3. Both are gain antenna s using
300-ohm twinlead or ultra-low loss "lad
der line" and require a balanced output
antenna tuner. So let' s talk about home
brewing both antennas and the antenna
tuner as well.

Big Bruce
Say you prefer an all-out, no-holds

barred antenna for six' n? Well , the Big
Bruce fills that bill in high style. It 's big
for sure, but so is its performance. Gain
is 4.5 dB, with a bidirectional recei ve/
tran smit radiati on pattern broadside to
the wires like the EDZ , so pick your
mounting supports for best coverage in
desired directions.

Refer again to Figure 3 for general
assembly details of the Big Bruce. Once
again stranded wire with background
blending insulation is used to make the
elements or "sections." The phasin g lines
betw een each element/section are 56
inch lengths of heavy-duty (but again, not
shielded!) 300-ohm twinlead. The outer
phasing lines are twisted a half-turn so
the upper wire of one section becomes,
or connects to, the lower wire of an adja
cent section. The center phasing line, also
300-ohm twinlead , is not twisted.

Trim away approximatel y one-inch of
insulati on in its exact middle , and solder
wires from the 300-ohm feedline at that
point. Reinforce the feedline and center
phasing line junction with a wrap of elec
trical tape, then weatherproof soldered
connections with Coax Seal. Next, as
semble the half-wave and quarter-wave
sections using more insulated wire and
300-ohm twinlead. Lay the antenna on
the ground in its approximate final shape,
remea sure all dimensions to ensure they
agree with those given in Figure 3, then
solder and weatherproof all connections.

Assembly complete? Great! Add pull
up ropes to upper end insulators , stabi-

the EDZ into position. Remember our
previous notes on directivity. An EDZ
"running" east to west will radiate and
recei ve best in a north/south direction.
Pick your supports accordingly. Finally,
route the 450-ohm feedline at right angles
away from the antenna, under a win
dowsill , and into your ham shack. Ladder
line is less lossy than coax cable, inci
dentally , but it should not be placed near
metal conductors like rain gutters .

The EDZ is a real "signal squirter."
You will love it!

H •••a low-cost antenna made
from blue or gray insulated
wire...is almost invisible to
untrained eyes, yet it radiates
quite a respectable signal."

nationwide. In a pinch , say while you're
while vacationing, you can substitute
home lamp cord for the antenn a wire (pull
it apart to get two separate wires), and
heavy-duty (but not shielded!) 300-ohm
TV "twin lead" as an alternative to 450
ohm ladder line.

Now refer to Figure 2 as we continu e.
Plan ahead by allowing an extra 5 inch
es on the end of each wire for wrapping
through insulators, then cut two wires of
12.4 feet in length . Attach the wires to the .
insulators, then remeasure to ensure each
side, or element, is 11.6 feet long. Re
move insulation at the feedpoint/center
insulator, then firmly wrap several turns
of each ladder line wire to its related
antenna wire. Use your heavy-duty sol
dering gun to solder the connections
(remember our tips in the last column?),
then wrap both soldered joints with
"Coax Seal," or something similar, to
weatherproof the connections.

Next, attach pull-up ropes to the end
insulators, toss their ends over your se
lected supports or tree limbs, then hoist

Activity
Morse Code/CW
Propagation beacons (to alert you to band openings)
Voice/SSB (USB)
DX calling/monitoring frequency (Hot spot for
sporadic-E, transequatorial propagation and meteor
scatter.) Use for intercontinental DX only!
U.S. SSB calling/monitoring frequency
AM calling/monitoring frequency
Radio Control (R/C) .
FM and repeaters
National FM simplex/direct frequenc y

50.125 MHz
50.400 MHz
50.800 - 51.000 MHz
51.100 - 54.000 MHz
52.525 MHz

Frequency
50.000 - 50.100 MHz
50.060 - 50.080 MHz .
50.100 - 50.300 MHz
50.110 MHz

The E-Z Brew EDZ
The Extended Double Zepp (EDZ)

antenna could be nicknamed the "one
hour special," as that's appro ximately
how long it takes to make and erect the
little critter. This is an ideal "first brew"
antenna, it can be convenientl y whipped
together for portable or vacation use, and
it exhibit s 3-dB gain broadside.

Items needed to construct the Extended
Double Zepp are three regular "dogbone"
insulato rs, 25 feet of stranded wire (so it
can flex without breaking), and 25 to 50
feet of open window -type 450-ohm lad
der line. All are available from antenn a
parts suppliers or amateur radio dealers
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2" to 3"
center

Rope to 51st.. insulator 51st..
support 14t--------11.6'---------l..~1_1..·~------1 1 .6'--------t

Insulator ::;;:
(typ) -

25' to 50' of 450 n ladder line or =
300n tw in lead (see text) _

-,-
To balanced output of

antenna tuner

Rope to
support

Figure 2. Outline of the Extended Double Zepp (EDZ) antenna. This gem almost disappears in the sky when homebrewed f rom blue-gray
insulated wire, yet it's very effective for big-time DXing. See discussion in text.

lizing ropes to lower end insulators, toss
the upper rope s over tree limb s or other
supports, and raise the antenna into posi
tion. Rout e the 300 -ohm feedline into
your ham shack, connect it to your tuner 's
balanced output, and get ready for big
time 6-meter action!

One final note for our stouthearted
brethren: Any number of additional half
wave sections can be added to the Big
Bruce for additional signal gain. Simply
include another half-turn twist phasing
line for each section, move the quarter
wave square end sections out according
ly, and remember to do the same exten
sion trick to both sides. In other word s,
the Big Bruce can be "sized up" to any
giga ntic length, but each side must be a

"mirror image" of the other side. Good
luck DXing with Big Bruce and remem
ber that , like the EDZ, it should be used
with a balan ced-output antenna tuner.
Guess what we 've got next for you?

W20QI's 6-Meter
Antenna Tuner

Answering your needs for a multi-pur
pose and ultra wide-range 6-meter anten
na tuner is the very easy-to-duplicate unit
from Van R. Field , W20QI, show n in
Photos C and D, and Figure 4. My quick
brewed copy of Van' s tuner is also shown
beside the MFJ-9406 6-mete r transceiv
er in Photo A. Neither vers ion is glam-

orous-there are no glitzy decals or
flashy paint-but, as Van says, they do
the job...and that 's what counts.

Why use an antenna tuner, you ask?
Aside from the fact that a wide-range
tuner with balanced output is requ ired to
feed our two previou sly-highlighted sky
wires, a tuner also makes feeding a beam
or vertical with a slightly high SWR a
cinch. Mos t modern tran sceivers "dis
like" reflected power and redu ce their
output accordingly . Adding a tuner be
tween the transceiver and antenna gives
the rig an optimum 50-o hm load so it
delivers its full output. What's the dif
ference between a 6-meter antenna tuner
and a regular'vlow band" tuner? General
ly speaking, less inductance and capaci -

Rope to
support 1/4f... 1/2 f... 1/2 f... 1/4 f... .

r----56"---j110--- ---111.5"-----1..1 110--- ---111.5"-----1-' r--56"--1

Insulator
(typ)

56" 300Q twin
lead twist '12
turn

,.,
;'

/
/

I
I Solder
\

56" 300Q
twin lead
twist 1/2 turn

1
1/4 f...

56"

J

Figure 3. When space fo r antennas is not a constraint, this "Big Bruce" array is superb fo r 6-meter DXing. Like the EDZ, it uses a bal
anced f eedline and is fed through a homebrew antenna tuner. If desired , 450-ohm ladder line can be substituted f or 300 -ohm twinlead

sections andfeedline.
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Photo C. Front view ofW20QI' s homebrew ti-meter antenna
tuner. Input tuning capaci tor is on the right and output tuning
capacitor is on the lef t. The unit has both balanced and unbal-

anced outputs fo r matching a wide variety ofantenna s.

Photo D. Rear /inside view ofW20QI' s antenna tuner. Note perfboard and
plastic shaft couplers are used to insulate capacitors from the metal cabi
net. Banana sockets are usedfor output , and the double-prong banana plug

to the right quick-connects the antenna to the tuner.

Calculat ing Ant enna Element Lengths

How do we determine the proper length for antenna elements? As you may recall
from licensing theory, a l/2-wave antenna's length is calculated using the formula :

468jF(MHz) =Length (in feet) .

A 1/4-wave antenna 's length is calculated using the formula:

234jF(MHz) =Length (in feet).

Likewise, an 1/8-wave can by calculated as

234/2, or 117jF(MHz) = Length (in feet).

Let's assume you wantto make an antenna using S/8-wave elements , such as our
EDZ, for 50.100 MHz (which should make your antenna resonant for both SSB and
CW work, see Figure 1), and plug that frequency into our formulas :

468/50.1 = 9.3 ft. for 1/2 wave
117/50.1 = ;2.3 ft for 1/8 wave

Remember, 1/2=4/8. Thus,

9.3 + 2.3 = 11.6 ft for 5/8 wave at 50.1 MHz.

tance are required for operation on 50
MHz than on HF. A regular tuner can
occasionally be pressed into service on
six, but adjustments are critical and te
dious . A dedicated tuner makes hamming
easier and more enjoyable. Now let's dis
cuss tuner assembly!

Finding the Parts
Items needed to reproduce W20QI's

tuner are:
1 50-pfd variable capacitor
1 25-pfd variable capacitor
2 SO-239 chassis mount sockets
2 binding posts
3 ft. #14 or #16 solid bare copper wire
1.5ft. #14 or #16 insulated solid wire
1 pill bottle (3/4-inch round by

2.5-inch-Iong)
wooden dowel or piece of plastic
(PVC) pipe for a coil form

2 insulated shaft couplers and plas
tic knobs for the capacitors
piece of wood or sheet of perf
board (8 or 9 inches by 4 or 5
inches)
metal case for the tuner.

Finding authentic transmitting type ca
paci tors (not wimpy trimmers) may
involve hunting through hamfest flea
markets and surplus dealers. That is an
other fun side of homebrewing, so enjoy
the pursuit. You can estimate values of
unmarked capaci tors by (rotary) plate
count like this: approximately seven
plates is approximately 50 pfd, and ca
pacitors with only four rotary plates are
roughly 25 pfd. Any value between 25

and 50 pfd (four to seven plates), inci
dentally , is suitable for the output capac
itor. Check the capacitors with your ohm
meter to ensure stator (stationary) and
rotor plates are not bent and shorted. The
case help s minimize TVI. Remember,
too, that their mounting screws and shafts
must not touch the metal case.

Building the W20QI Tuner
Begin construction by drilling a small

hole near each end of your selected coil
form, then wind six turns of the bare wire
on that form. Stretch the coil so its turns
are evenly spaced over a 2-inch length ,
then secure the ends through the previ
ously drilled holes. Leave 2 or 3 inches

of wire "pigtailing" from each coil end
for connection to the output capacitor,
then cut off excess.

Solder a tap to the coil' s middle (third
tum) , and connect the tap to the input
capacitor 's statorterminal (connected to
the plates that don't move) using a short
piece of bare wire left over from winding
the coil. Small solder lugs come in handy
here: one can be bent over and soldered
to the coil to make a neat tap point ; oth
ers can be bolted to capacitors with screw
terminals for neat connection points. Ad
ditionallengths ofleftover wire are handy
for connecting the input capacitor's rotor
(which also connects to the coil's lower
or "cold" end) to the S0 239' s shell, etc.
(see Figure 4).
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Figure 4. Circuit diagram o!W20QI's 6-meter antenna tuner. Minimum parts and maximum
efficiency make this an ideal quick-brew project!

Notes for Figure 4:
L1: Six turns #14 or #16 bare copper wire wound on 3/4-inch diameter form.

Stretch coil to 2 inches in length, with equal spacing between turns, and
tap in the middle (third tum).

L2: Three turns #14 or #16 insulated solid wire wound over ground/i'cold" end
ofL l. .

Note: Ensure that shell/ground of input SO-239, bottom of coil L1 and rotor of
output capacitor (C2) are firmly connected together.

The HF version of this Z-match tuner
has crossed the sea a few times. It was
originally manufactured by the
National Company of Malden, Mass
achusetts, around 1937. After 1946,
National improved it and sold i t as a
continuous tuning tank circuit for ama
teur transmitters. After a long absence,
the idea resurfaced in Australia in 1990.
And in 1992-93, a simplified version
showed up in New Zealand. .

Bill Orr, W6SAI, took it from there
and published it in the September,
1993, issue of CQ magazine. His 1996
Antenna Handbook contains this all
band tuner (pages 7-5 through 7-10).

The tuner presented here is my ver
sion for 6 meters.

The W20QI Tuner:
A Bit of History

Output

C2

C1
STATOR ~25pF

50pF ROTO~ (approx 4 plates)

(approx 7 plates)
or50pF

.»
,

ROTOR.In STATOR L1
I L2

...,

Input

Resources

Here 's who to get in touch with for more information on the products presented
in this column:

MFJ Enterprises , In c ., P.O. Box 494, Mississippi State, MS 39762; Phone: (601)
323-6551; Nearest dealer: (800) 647-1800; e-mail: <mfj@mfjenterprises.com>;
WWW : <http://www. mfjenterprises.com>.

Ten-Tee, Inc. , 1185 Dolly Parton Pkwy., Sevierville, TN 37862; Phone: (423)
452-7 172; Orders only: (800) 833-7373; e-mail: <sales@tentec.com>.

For general information oil 6-meter propagation and operating, we recommend
the following:

CQ VHF magazine (of course!), regular coverage of 6-meter activity.
The VHF How-To Book, by Joe Lynch, N6CL; CQ Communications, CQ Book

shop, 76 N. Broadway, Hicksville, NY 11801; Phone: (516) 681-2922; Fax : (516)
681-2926.

Six Meters:A Guide to the Magic Band , by Ken Neubeck, WB2AMU; Worldradio
Books, P.O. Box 189490, Sacramento, CA 95818.

The VHFIUHF DX Boo k, edited by Ian White, G3SEK; RSGB Books (available
in the U.S. from the ARRL and the CQ Bookshop; see address above) .

Next,wind three turns of insulated wire
around the lower or "cold" end of the coil.
Pull the coil tight enough to hold it in
place, twist its pigtail ends once, then
connect them to the (insulated from metal
case) binding posts.The binding posts are
balanced outputs for feeding a balanced
antenna. If you wish to use unbalanced
output to feed a coax-fed beam or verti
cal, add a second S0 239 and connect its
center pin to one binding post and its shell
to the other binding post (do not connect
two antennas to the tuner simultaneous
ly, however). That completes the electri
cal details of the tuner; now here are some
mechanical notes.

Remember to use insulated shaft cou
plings and/or insulated knobs on the ca
pacitors. Ensure all wiring is short and
straight. Mounting the capacitors 3 to 4
inches apart with the coil between them
makes an effective layout. Also, the
capacitors will be "hot" with RF energy,
thus wood or perfboard insulates them
from the metal case and fingertips. Fi
nally, do not touch tuner "innards" while
transmitting. RF energy bums!

Initial Adjustments
CAUTION: If this is your first con

struction project , you also need a knowl
edgeable-and local- "Elmer" for guid
ance and assistance in checkout before
use. DO NOT gamble or chance damag
ing your rig because of improper wiring !
Ask a local "old pro" to check your work!

First-time adjustment of this tuner
requires some patience and dexteri ty.
Here are some helpful guiding tips:

Be sure an antenna is connected to the
tuner 's output and a VHF SWR meter is
connected between the tuner and your
transceiver (connect the output of the
transceiver to the input of the meter , and
the output of the meter to the tuner).

The tuner' s capacitors interact and
should be adjusted together. Set your rig
for the lowest output that will provide
SWR metering , then adjust the output
capacitor until a decrease in SWR isnoted
on the meter. Next, carefully and slowly
adjust both capacitors to produce the low
est SWR reading. After reading mini
mum SWR, increase transceiver output
to normal and fine-tweak both adjust
ments for near 1:1 SWR.

- W20 QI

Again, though, I emphasize that hams
who have never built a homebrew project
should seek advice or assistance from an
old pro befor"E; trying out the completed
tuner. Improper wiring of this unit can
indeed damage your transceiver-and
neither of us wants that consequence.

Until Next Time...
That's all the column space for this

time, so good luck on six, and remember
to include an SASE (and keep notes brief)
when writing me with your comments on
future columns. 73, Dave, K4TWJ
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Components and Circuits-Part 1
Several of the questions on the Novice and Technician license exams
cover electronic components. This month, Don discusses three of the
most basic ones: switches, batteries, and resistors.

Back in the '50s, hams who pur
chased their equipment at the local
amateur radio store were called

"appliance operators." If you hadn't built
it yourself, or didn't know how to repair
your "appliance," you faced an electron
ic purgatory much like many No-Code
Techs face today.

This helps explain why kits were so
popular back in those days. If you had a
Central Electronics SSB exciter in 1955,
your peers knew you had succe ssfully
wielded a soldering iron. Whether you
"rolled your own," or built a kit, you auto
matically learned about the electronic
components-capacitors, resistors, in
ductors, connectors, and so forth .

A resistor is one of the basic components ofan electronic circuit. Two types are shown here:
a low-power carbon-composition resistor in the foreground and a high-power wirewound

resistor in the background.Electron ic "Innard s"
Most hams have seen the "innards" of

an electronic product. Older equipment
was a maze of wires and mysterious, col
orful shapes . Modern electronic goodies
use etched circuit boards with objects that
are even more mysterious and colorful,
but much smaller and aligned in a more
orderly manner. These bits and pieces of
electronic trivia are the devices which
make the product function and are called
electronic components.

Components are the ingredients of an
electronic circuit. By themselves, they do
nothing, but, when arranged in a prede
termined manner, they can do almost any
thing you can imagine. They can be laced
together by copper wires in a handmade
device or by copper circuit traces on an
etched circuit board. Many of the same
parts found inside ham radio equipment
are also used in television receivers, tele
phone answering machines, stereo
receivers; in fact, in everything electron
ic. They're just arranged differently to
perform different functions.

Each piece of electronic equipment has
a "roadmap" of how all the parts are con
nected together. This guide is called a
schematic diagram . In a schematic, each
of the electronic components has a
schematic symbol which is a standardized
representation of the device. Anyone
skilled in electronics can look at the
schematic and say "that's a resistor" ;
"that's a transistor"; or "this end of the
capacitor is grounded."

In some cases the "roadmap" is drawn
to show the physical appearance and loca
tion of the components. This is referred
to as a pictorial diagram.

Switches
Everyone has used a switch. Each time

you turn on a light in your house, fire up
the television or stereo, or start your car
you use a switch. Switches come in many
varieties and several are mentioned in the
'ham radio examination.

A switch has two or more contacts.
When they're not connected to each
other, no current can flow in a circuit.
However, when you move the control for
the switch (a lever, knob, or other inter
face) so that the contacts touch, you com
plete the circuit. This is what happens
when you turn on a light. When the switch
is off, the electrical power in your home
stops at one of the switch contacts. When
you turn on the switch, the circuit is com
pleted and voltage , usually 120 volts AC,
is applied to the light.

You can illustrate this while working
with voltages that are not harmful. Let's
say you touch the two wires from a small
flashlight bulb to a flashlight battery.
When you do this, the bulb lights up.
When you lift either one of the wires, the
bulb stops shining. You have just created
a switch .

Figure 1 shows a similar arrangement
in pictorial diagram form, but I've shown
the switch in this and successive draw-
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OUTPUT1
INPUT1

Resistors
One of the most common components

found in electronic equipment is a resis
tor. The most common form of this com
ponent is made from carbon, much like
the black materia l that one finds in the
center of a pencil. There are four princi
pal types of resistors used in electronics:
carbon-composition, carbon-film, metal
film, and wire wound; the schematic rep
resentation of a resistor is shown in
Figure 6.

The main purpo se of resistors is to
impede or limit the flow of an electrical
current in a circuit, but they also convert
electrical energy to heat energy. A com
mon example is found in your kitchen in
the form of a toaster. The little wire inside
that gets red hot is really nothing more
than a resistor. The burner on top of your
electric stove is nothing more than a resis
tor inside a metal tube wound in a spiral
fashion. When turned on, electrical ener
gy is converted to heat as it flows through
the resistive element.

Since resistors impede the flow of an
electrical current, they always produce

also shown in Figure 4. A DPDT switch
can transf er two inputs at the same time,
each input either of two outputs.

Batteries
A battery always has a positive and a ·

negative terminal. The symbol for a bat
tery is not a round cylinder with two ter
minals as shown in the previous illustra
tions. This pictorial drawing was just a
representation to illustrate a famili ar
object. The schematic representation of a
single-cell battery is shown in Figure 5.
The voltage of a single-cell battery is
between 1.3 and 2.2 volts depending on
what type of chemical is used inside.

To be perfectly correct , by definition ,
a battery consists of two or more cells,
but we usually call even the single-cell
device a battery, as I did in the previous
paragraph .Ifyou need more voltage, sev
eral cells can be strung together in series.
The positive terminal of cell 1 would be
connected to the negative terminal of cell
2; its positive terminal would be con
nected to the .negative terminal of cell 3
and so on. A common application for this
can be found under the hood of your car.
The battery that starts your car uses six
cells, measuring about 2 volts each to pro
vide a l2-volt battery. The schematic
symbol for a- multiple cell battery is also
shown in Figure 5.

"Each piece ofelectronic
equipment has a 'roadmap' of
how all the parts are conn ected
together. This guide is called a
schematic diagram."

throw switch can transfer one input to
either of two output lines.

Note that in this diagram one lamp or
the other will always be illuminated
because there is no off or open-circuit
position on the switch. Either way you
move the switch handle , a bulb is con
nected to the battery. You 'd need an
SPDT switch with a center offposition to
extinguish both lamps.

It 's possible to use one switch to con
trol two independent circuits at the same
time . The circuit to accomplish this is
shown in Figure 3. The switch in this
instance is called a doublepole (the arm),
single throw (one contact positi on), or
DPST. A DPST switch can be used to
switch two lines at the same time, one arm
to one circuit and the other arm to a sec
ond circuit. When the switch is in the off
or up position, both lamps are out. But
when you move the switch lever down,
the two inputs are connected at the same
time to the two outputs and both lamps
are illuminated.

The symbol for a DPST switch is
shown in Figure 3. A typical application
for a DPST switch might be to connect
and disconnect both wires of a 220-volt
electrical circuit. If you look in the elec
trical panel for your house, you may find
two circuit breakers that have their levers
strapped together. These probab lyprotect
the circuit to your kitchen range. Each of
these circuit breakers is an SPST switch,
but when two are strapped together , it cre
ates a DPST switch . A DPST switch can
switch two inputs at the same time, one
input to one output, and the second input
to the other output.

You can also control two circuits with
a double-pole, double-throw, 'or DPDT ,
switch. Let 's say that you wanted to con
trol two independent sets of lamps at the
same time. The circuit to accomplish this
is shown in Figure 4. When the switch is
in the up position, the power is applied to
both lamp lA and 2A. When you move
the switch down , it extinguishes these
lamps and transfers the voltage to lamps
1B and 2B and they light up. The
schematic symbol for DPDT switch is

Lamp
A

Lamp
8

SPOT
switch OUTPUT2

INPUT 1 .-Sl-
SPST

OUTPUT1

switch

~ ~...,

Figure 2. Typical circuit using a single-pole,
doub le-throw (SPDT) switch . This switch
connects one input to either of two outputs
and one or the other is always on (unless the

switch has a "center off' position).

Figure 1. Typical circuit using a single-pole,
single-throw (SPST) switch. This switch con 
nects one input to one output and is either off
oronoNot e the pictorial representat ion ofthe
battery and lamp , and the schemati c repre-

sentation of the switch.

ings in schematic form. One bulb wire is
connected to the positive terminal of the
battery in series with a switch. The other
light bulb wire connects directly to the
negative terminal. Since all the parts are
in series, you only need"to switch one wire
to open the circuit and prevent the bulb
from illuminatin g. This type of switch is
called a single-pole, single-throw, or
SPST, switch. An SPST switch can con
nect one input with one output.

Now let's connect the battery wire to
the arm contact of a switch with two other
contacts, as shown in Figure 2. In one
position (up), the battery connects to
lamp A and, in the other position (down),
the same wire connects to lamp B. The
other two lamp wires are connected to the
negative end of the battery. When the
switch is in the up position, lamp A will
illuminate; when you move the switch to
the down position, lamp A goes out and
lamp B lights up. This type of switch is
called a single-pole (the arm), double
throw (the two cont act positions), or
SPDT , switch. A single-pole, double-
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CIRCLE 69 ON READER SERVICE CARD

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

We can interface our
transverters with most radios

>t

Lamp '
1A

-- ~

:It

Lamp
18

get rid of heat). By the way, that incan
descent light shining above your desk is
nothing more than a resistor inside a glass
globe. It produces light by glowing white
hot; the vacuum inside the bulb keeps it
from bursting into flame.

Resistors are available in stepped val
ues from 2.7 ohms up to 22 million ohms
(22 megohms or 22M). It is difficult to
accurately make a value smaller than 2.7
ohms from carbon, while there is very lit
tle use in electronic equipment for resis
tors that are above 22 megohms.

Color Coding
The numeric value of resistance is not

printed on the resistor. Rather, a coding
scheme employing color bands is used.
A chart of the color code is shown in
Figure 7. The bands of color are usually
closer to one end of the resistor, and the
band closest to the end is the beginning
of the code. The first three color bands
are used to indicate the resistance.

It would be impossible to indicate huge
numbers like 22 million, so a unique sys
tem is used that permits every value of
resistor to be shown with only three color
bands. The first two bands are numeric
indicators, while the third band is a mul
tiplier which indicates the number of
zeros following the numeric value. Thus
a resistor marked with red-red-orange
would have a value of 22 (the two red
bands) plus three zeros (orange is three),
or 22,000 ohms. If the third band is blue,
the resistor value is 22 megohms. For val
ues between 2.7 and 99 ohms, a black
band indicates no zeros. If the third band
is gold in color, it indicates the numeric
values should be divided by 10.

There is a fourth band found on most
resistors which indicates its tolerance.
Because of manufacturing variations, the

Lamp
A

OUTPUT2A

DPST
switch OUTPUT 2

OUTPUT1B
INPUT 1

OUTPUT1A

Figure 3. Typical circuit using a double-pole,
single-throw (DPST) switch. This switch can
control two separate circuits simultaneous
ly, but Input I always goes to Output I, etc.

Figure 4. Typical circuit using a double-pole, double-throw (DPDT) switch. This switch con
trols two separate circuits and switches one input between two outputs within each circuit .

INPUT 1

heat. In some cases, such as in transistor
circuits, the heat is so small as to be
immeasurable. In other cases, such as the
previous kitchen example, the heat gen
erated can be sizable. Because of heating,
it's necessary to observe the wattage rat
ing of resistors. Carbon composition re
sistors vary in size from tiny chips of car
bon rated at a small fraction of a watt up
to about 2 watts. For higher-power appli
cations, wire-wound resistors are used
and have ratings from 1 watt up to sev
eral hundred watts. Usually the physical
size of a resistor is proportional to its .
power dissipation capability (ability to

"Let's say you touch the two
wires from a small flashlight
bulb to a flashlight battery.
When you do this, the bulb
lights up. When you lift either
one of the wires, the bulb stops
shining. You have just created a
switch."
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CQ oks
McCoy on Antennas
by Lew McCoy, W11CP
This is truly
a unique
antenna book
that's a must
read for every
amateur. Unlike
many technical
publications ,
Lew presents
his invaluable antenna informa
tion in a casual , non-intimidating
way for anyone!

Order No. MCCOy ....$15.95

W6SAI HF Antenna
Handbook
by Bill Orr,
W6SAI
Nearly 200 pages
filled with dozens
of in expensive,
practical antenna '
projects that t==~__.....J

work! This invaluable resource
will guide you through the
construction of wire, loop, yagi
and vertical antennas.

. $19 95Order No. HFANT ...... •

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

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

Order No. KEYS $9.95

The Packet Radio
Operator's Manual
by Buck
Rogers, K4ABT
CO has
published
an excellent
introduction and
guide to packet
operation. It's
the perfect single source,whether
you're an advanced user or just
starting out.

Order No. PROM......$15.95

Ham Radio Horizons:

~~i6IliIl~~~The Book
.::;; by Peter O'Dell, WB2D

Written by Peter O'Dell, WB2D, this is a book
about ham radio that every beginner can enjoy! If
you want to get in on the fun and excitement of
Amateur Radio, Ham Radio Horizons is the
perfect way to get started. HRH is full of tips from
expert hams in: DXing, Contesting , Serving the
Public, Ham Radio in Space, Experimenting, Digital Communications
- you name it! This exciting book is an excellent gift to a prospective
ham or for use in your club's licensing classes and library.

Order No. BHOR. .....~ $8.95

1997 Amateur Radio
Almanac
by Doug Grant,
K1DG
This volume is
filled with over
600 pages of
ham radio
facts , figures
and information.
CO's almanac is
a resource you'll refer to over and
over again. If it's ham radio, it's in
The Source!

Order No. BALM97 ...$19.95

The Quad Antenna
by Bob Haviland, W4MB
Second
Printing
You'll enjoy this
authoritative
book on the
design ,
construction,
characteristics
and applications

of quad antennas. $ 95
Order No. QUAD ..... 15.
The Vertical Antenna
Handbook
by Paul Lee,
N6PL
Learn basic
theory and
practice of the
vertical antenna .
Discover easy-to
build construction
projects for anyone!

Order No. VAH $9.95

The VHF
"How-To"
Book
by Joe Lynch,
N6CL
This book is
the perfect
operating guide
for the new and experienced

VHF enthusiast. $ 95
Order No. BVHF. 15.

33 Simple
Weekend Projects

by Dave Ingram, K4TWJ

A wide ranging collection of do-it
yourself electronics projects from
the most basic to the fairly sophisti 
cated, and even touching on the
frivolous. You'll find an interesting

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

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

Order No. 33PROJ ..........••.•...•.$15.95

The NEW Shortwave
Propagation
Handbook
by W3ASK, N4XX & K6GKU
The most
comprehensive
source of
information on
HF propagation
is available from
CO! Read about
propagation
principles,
sunspots, ionospheric predictions,
with photography, charts and
tables galore-it's all in this
unique reference volume!

Order No. SWP $19.95

Where Do We Go
Next?
by Martti Laine, OH2BH

Ever dream
about what it's
like to go on a
DXpedition?
Have you ever
imagined
thousands of
stations calling
only you?
Whether it's
from the wind-mills of Penguin
Island or the volcanoes of
Revillagigedo each chapter
conveys a unique story that you
won't be able to put down.

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



1997/98 Calendars

Fifteen month calendars 
January '97 through March '98

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

Heavyweight!

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

~~ Videos

ats

Ham Radio Horizons: The Video ...................•.•..Order No. VHOR
Getting Started in VHF.............................•.......•...Order No. VVHF
Getting Started in Ham Radio .....................•.•.•.....Order No. VHR
Getting Started in OXing Order No. VOX
Getting Started In Packet Radio ~ Order No. VPAC
Getting Started in Amateur Satellites Order No. VSAT
Getting Started in Contesting Order No. VCON

Go Ahead! Load it up!

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

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

.................................$25.00

These videos are filled with easy to understand
advice and tips that can't be found anywhere else.

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

Order No. : 97G (Green), 97B (Black)
lliiiiiiiiiiiiiiiiiiiiiiiiir- $12.00

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

Qty Item # Description Price Total Price

Please add $4 shipping & handling. FREE shipping & handling tor orders $50 and over. Shipping/Handling

NY State Residents add applicable sales tax. Total

Name _

Phone/Fax No, _

Zip _State _

Callsign _

Street Address ~ _

City _

.51
CQ Communications, Inc .

76 North Broadway, Hicksville, NY 77807, Phone: 576-687-2922/Fax: 576-687-2926

or call toll-free 800-853-9797L ~



Figure 7. The value ofa resistor can be determined by reading the color code imprinted on it.
Generally , the first three bands are "value" bands, and the fourth band indicates the resis
tor's "tolerance," or level ofprecision. The brown, black and orange bands identify this as a
10K (10 ,000) ohm resistor (1,0, three Os), and the fourth ; gold band says the actual value is

within 5% of 10,000 ohms (9,500 to 10,500 ohms), precise enough for most applications.

Value Bands Tolerance Band
Black = 0 Blue = 6 Gold = 5%

f--- I I Brown = 1 Violet = 7 Silver = 10%
Red=2 Gray = 8 None = 20%

~~v*- 0«'~ Orange = 3 White = 9
~O~""'#00 Yellow = 4 Gold = 0.1
~ ~o~ Green = 5 Silver = 0.01

Figure 6. Schematic symbols for a resistor
and a potentiometer (variable resistor). See
text for discussion of their role in a circuit.

"The main purpose of resistors
is to impede or limit the flow
ofan electrical current in a
circuit, but they also convert
electrical energy to heat energy.
A common example is found in
your kitchen in the form ofa
toaster. The little wire inside
that gets red hot is really
nothing more than a resistor."

For example, in Figure 2, note the lamp
connections that connect to the lower end
of the battery. These three points could
all be connected to a metal chassis (rather
than wired together) and the circuit would
work exactly as exp lained earlier. In
Figure 2, this point could be labeled com
mon ground .

Obviously, you don 't have to go out
side and drive metal stakes into the
ground to make the circuit work . But
occasionally we do need to signify an out
side earth ground. As an example, all your
ham radio equipment that connects to an
outside antenna should also connect to an
earth ground. A schematic showing this
wou ld use the earth ground symbol
shown in Figure 8.

things which connect to this point are
indicated by a ground symbol. In older
equipment, this common point was usu
ally the metal chassis upon which the cir
cuit was constructed. This is referred to
as the chassis ground or common ground.

Today, few pieces of electronic equip
ment use a metal chassi s for the common
ground. A transistor radio, for example,
uses one or more plastic circuit board s,
all contained inside a plastic enclosure.
Even a large VCR in a metal case con
fines its "chassis ground" to a common
length of metal foil running around the
many circuit boards found inside. The
term is, therefore, a little misleading. A
common ground simply means the end of
the circuit that is common to most parts
in the circuit.

73, Don, W6TNS.

We're at Capacity
That' s it for this month. In my next col

umn we'll discu ss two other fascinating
components called capacitors and induc
tors. Until then ,

T
AntennaEarth

ground

11
Chassis
ground

Antenna and Ground
There are a few miscellaneous circuit

symbols that you should be aware of since
you may be asked questions about them
on your Novice/Technician test. These
are the symbols for antenna and ground.

As I'm sure you are aware , the purpose
of an antenna is to intercept or radiate
radio frequency energy. The symbol for
an antenna is shown in Figure 8 along
with two other common schematic des
ignators: chassis and earth ground.

Earth ground is one of the most com
mon symbols you will find on a schemat
ic. In most pieces of electronic equip
ment, one end of the power source
(usua lly the negative end) is common to
all circuits in the device .Rather than com
plicate the schematic by showing a com
mon wire running all over the place,

device is calleda rheostat and is used to
vary the speed of the locomotive. A small
er version , made of carbon composition
material, is called a potentiometer . There
are contacts at each end of the resistive ele
ment and a sliding contact that moves
along the element to select the desired
resistance. The sliding contact is coupled
to a shaft. When the shaft is moved, the
resistance is varied. A knob of some sort \
is usually attached to the shaft. This device
is found in most TV sets, stereos, etc., and
is called the volume control. The schemat
ic representation of a potentiometer is also
shown in Figure 6.

Figure 8. Schematic symbols, respectively,
f or chassis ground, earth ground (see textfor

the difference), and antenna.

----~..Nlillt-
Multiple cell

battery

~
Potentiometer

----!.JI-
Single cell

battery

Figure 5. Schematic symbolsfor a single-cell
battery and a multiple-cell battery, respec
tively . Only the positive (+) end is noted, so
it' s assumed you' ll realize that the other end

is negative (-).

values are seldom exactly as shown. For
example, the resistor mentioned above
might actually measure 21,000 ohms or
23,000 and still be perfectly accept able .
Except in critical applications, such as fil
ters, this manufacturing variation is nor
mal. But to indicate the tolerance limita
tion ofthe resistor, a fourth band (gold or
silver) is often added.

For example a 100-ohm resistor
(brown-black-brown) might have a 10
percent tolerance as indicated by a fourth
silver band . This actual value of the resis
tor might be anywhere between 90 and
110 ohms. This would be considered a
rather poor quality resistor by today 's
standards. Most resistors in commercial
equipment are 5% tolerance. Military
equipment almost always uses 1% resis 
tors . A 1% resistor has an extra value
indicating band. In other words, there are
three color-coded indicating band s be
fore the multiplier band. A resistor with
no fourth band has a 20% tolerance.

Occasionally we need to be able to vary
the resistance in a circuit. Toy train sets
usually employ a variable resistor, made
of resistance wire with a sliding arm. This
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Time for a New Packet Revolution

The President of TAPR-Tucson Amateur Packet Radio-says it's
time to reinvent packet radio if amateur digital communications is to
remain viable in the future. .

Editor's Note: The following is
reprinted with permission from the
May, 1997 issue (#66) of the TAPR
Packet Status Register.

Will amateur radio digital net
works look any different two
years from now than they did 10

years ago? Let's start by looking back at
how we began in the early 1980s with this
thing called "packet radio."

We (amateur radio) began by building
units capable of talking to each other in
a local environment. It was a thrill to be
able to talk to someone across town or
within the county. Not until later in the
process did we have any kind of long
distance networking. Networks like
NetRom, ROSE, KaNodes, TexNet, etc.,
came on the scene to provide linking to
get us from point A to point B via RF paths
over several miles or hundreds of miles.
These systems did not appear until after
1984, more than five years after the first
TNCs were available.

This entire trend of networking was
driven by interest within the communi
ty to build such networks and the growth
of the user base of TNC owners. As we
had more people owning a common data
communications interface, we had just
enough critical mass to make networks
happen and to keep them going and grow
ing. Some of these networks have been
operating over 10 years-a real accom
plishment, considering the fact that there
are only a few volunteers behind the
process for each network. Much of this

* Greg Jones, WD51VD, is President of
Tucson Amateur Packet Radio (TAPR).
TAPR pioneered the use ofpacket radio
in the U.S.

interest and growth occurred because
packet was a new and exciting technolo 
gy for amateur radio operators to be
involved in.

Interest and
Excitement
What It's All About!

As technology has remained the same
(for the most part), have we not seen a
general lowering of interest within the
packet using community as a whole?
There are exceptions to the interest and
excitement indicators-look at APRS or
continued experimental development.
Resources (money/equipment) are still
hung at speeds that were available in
1985, while personal interest has moved
in favor of a much different type of access
which is focused on speed, bandwidth,
and information access and availability.
Let's face it-technology has passed us
by if we say 1200 baud AFSK or 9600
baud FSK communications are the best
we can do as amateur radio hobbyists. It
is time to make the jump to a new tech
nology base.

The "Evil End of
Amateur Radio"?

I have recently been accused of being
the "evil end of amateur radio as a whole"
for stressing the importance of taking a
step forward with new technology, but
taking a step backwards at the same time
because of the need to focus on local
access issues.

This is where we need to move back to
now. The emphasis has to be back on cre
ating new technology to serve the gener
al community for local access. The rea-

T
A
PR'

son long distance networks were created
was to connect these dispersed local areas
together, but this process took time
years, in fact-and new technology was
created to make it happen.

However, this new technology was a
result of the user interface as it was
designed. There is the problem. No new
user interface was really ever brought for
ward past the TNC-2 that was so widely
adopted. There are several reasons for
this , but I believe the main one was price.
TAPR did too good a job on the TNC-2.
The cost was so low after the first four
years that most amateurs just didn't want

"Resources (money/equipment)
are still hung at speeds that
were available in 1985, while
personal interest has moved in
favor ofa much different type of
access....1t is time to make the
jump to a new technology base."
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"The only thing that does remain viable in many of the networks
today are the sites, the sites, and the sites. Sites are one of the most
valuable resources we have today and they get used with any new
technology that comes along."

to pay any more money to do better. There
was also no incentive for doing it, since
if you made the technology jump, there
was typically no one else to talk to and
getting a group to do something together
was difficult, if not impossible.

We are now looking at developing new
communication systems with physical
limitations different from the past era of
technology that will act as a current nodal
point in communications. The systems
that are being developed are a jump ahead
in access and usage. Why hamper them
with the requirements to work with sys
tems that were based on 1970s technolo
gy? We shouldn't.

We have to start from the beginning.
Build new local access infrastructures
and then begin to explore ways of inter
communications based on the tradition of
amateur radio ingenuity and availability.
We cannot expect much of the technolo
gy currently installed to support the
speeds of access for enabling long-dis
tance communications that these new
technology implementations represent.

The only thing that does remain viable in
many of the networks today are the sites,
the sites , and the sites . Sites are one of the
most valuable resources we have today
and they get used with any new technol
ogy that comes along.

Don't Miss the Main Point
Those who may "rant and rave" con

cerning what I am saying in this column'
(the possible abandonment of long-dis
tance 1200 and 9600-baud systems), have
missed a major point-these systems
have already collapsed in many parts of
the U.S. While some are still functioning,
this is because of a few dedicated volun
teers maintaining them . However, with-

out a new technology influx to stir activ 
ity once again and maintain the interest
of current and future participants-total
collapse and stagnation is very apparent
in the future of our aspect of the hobby
and possibly the hobby as a whole.

We seem to have basic choices to
make. Do we remain the same, using and
supporting current technology with lim
ited volunteer time and money? Or do we
use our talent and resources to push for
ward into the future and develop new sys
tems and operating benefits? There is
some overlap in both, but trying to do
both will limit our resources for accom
plishing our goals and later implement
ing them in any wide scale solution that
really moves the hobby forward. •

The Second Annual WSWSS VHF
and Above Sprint

The Western States Weak Signal Society presents the Second Annual WSWSS
VHF and Above Sprint, on Wednesday, September3rd, 1997, from 7:00to 11:00
p.m. local time. The object is to QSO as many stations as possible in as many
different grids as possible on the bands of 50 MHz and up during the four-hour
contest period. This event is a good opportunity to test your equipment in prepa
ration for the ARRL September VHF QSO party.

The Details
Classes: Single Operator, Multi-Operator;QRP (25 watts or less) and Rover.

A rover is one or two amateurs operating from more than one grid; no captive
rovers or "grid circling" allowed.

Exchange: ARRL four character grid locators. Signal reports are optional.
Scoring: Same as the ARRL June VHF QSO Party.
Results: All entries received will appear in the WSWSS Newsletter (and,

space permitting, in CQ VHF .--ed.).The highest entry from each ARRL-defined
Region (West Coast, Midwest, etc.), and the highest entry from each ARRL sec
tion within the West Coast Region only, in each of the above classes will be
highlighted in bold.

Send logs, summary sheet, and S.A.S.E. within 30 days to Erik Dean, NI6G,
3813 N. State Av., Fresno, CA 93722. Electronic submission of logs is encour
aged in any of the following formats to <ni6g@amsat.org>: ASCII, CT (ver
sions 7 or 8), or LOGPlus! , on DOS -formatted 720k or 1.44mb floppy disks .
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About TAPR
TAPR is a non-profit educational re

search and development corporation.
TAPR can be reached at 8987-309 E.
Tanque Verde Rd #337 Tucson, -AZ
85749-9399; Phone: (940) 383-0000;
Fax: (940) 566 -2544; e-mail: <tapr@
tapr.org>; Web: <http://www.tapr.org>;
FTP: <ftp.tapr.org>. Membership in
TAPR is $20/year in the U.S ., Mex ico,
and Canada; $25 elsewhere.

---...----

The opinions expressed in this column
are those of the author and do not neces
sarily reflect the views of CQ VHF or its
publisher, CQ Communications , Inc.

If you have an opinion on this issue or
another matter ofimportance to the VHF
ham community, we'd like to hear from
you . Well-reasoned, well-written com
mentaries will be consideredfor our "Op
Ed" page. If we publish your "Op-Ed"
article, we'll give you a complimentary
one -year subscription (or extension of
your current subscription) to CQ VHF.
Submissions not accepted for the "Op
Ed" page may also be consideredfor our
"Letters" department. CQ VHF reserves
the right to edit all submissionsfor length
and style.
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Digital Communications Above 50 MHz

Pondering Packet's Future

What's in store for amateur digital communication? TAPR's WD5lVD
shares his views in this month's "Op Ed" column, and our own N2lRZ
brings a different point of view to this month's "Digit al Data Link.",

"Users didn't seem to understand the costs involved in deploying a .
network, and were even less willing to cough up more for a 'better'
network, and network construction slowed to a crawl."

J
ust what is the future of amateur
digit al communications? That's a
very provocative question, and

we 'll take a look at it this month, Else
where in this issue , Greg Jones,
WD5IVD, the president of Tucson Ama
teur Packet Radio (TA PR), has written an
"Op-Ed " about that subject and makes
some interes ting propos als, I' ll comment
on those in a bit , but first, to see where
we 're going , we have to know where
we 'v e been,

A Bit of Packet History
In the early 1980s, packet radio was

most ly for high-end "computer weenies,"
and there were only a few hams on pack
et Some time later , packet exploded after
TAPR introd uced the TNC-2 kit, allow
ing the "masses" to play with this very
new technology.

As this new "frontier" was placed be
fore the amateur world, thou sands of do
ers got involved, do-ing all sorts of new
things with packet Some people got in
volved early, before the TNC-2, and de
veloped the AX,2 5 protocol. This was a
very complex, technical subjec t, and a lot
of people put in their two cents (some
even more) , but what came out of it all
was a fairly robust , near-state-of-the-art
(at that time) protocol for passing data on
a radio network. Later came the BBS
(bulletin board) programs, then to support
them came the networks, and then the
chat nodes, the DX clusters, higher-speed
modems, loads of software, and APRS
(Automatic Position Reporting System ).
And that only skims the surface .

The lesson here is that the new digital
frontier created by packet radio brought
the do-ers out of the woodwork, all com
peting to out-do each other in creating
new things to make packet better, Peop le

worked together in gro ups , large and
small. Research was done to find the ulti
mate solution to whatever. Com ments,
thoug hts and ideas were routine ly com
municate d using the mediu m in question,
via packet

Then came the beginning of the end.
First, the peop le do-ing all this got tired

of it Users didn 't seem to understand the
·costs involved in dep loying a network,
and were even less willing to cough up
more for a "better" network, and network
construction slowed to a crawl. Some do
ers got married, had kids, and couldn' t
devote the time anymore. Some got tired .
of "trips to the site" to reset something or
anothe r. Bored with 1200 baud , and
unable to finance 9600, tired of "protocol
war s" pitting networkers against each
other based upon their preferred net
working software, slowly becoming dis
gusted with getting "flamed" for express 
ing an opinion , and no longer interes ted
in the "For Sale" messages clogging the
BBSs, it happened: the do-ers decided to
stop do-ing .

Don't Blame the Int ernet
The rise of the Internet didn 't cause the

prob lem. The problem was there long
before that-it's just that there was no
other game in town, so the do-ers just kept
do-in g, more for a lack of alternatives
than for a real interest Once the Internet
became reasonably.priced, that sealed it:
here was a place, a new, unexplored fron
tier where the technica l wizards could

play once again , where the network was
handled by others, and funding wasn 't a
problem . Thus, all the best talent quit
work ing on-packet and started foo ling
with HTML, Java, and the like.

OK, so that' s where we went wrong:
we didn 't tolerate the do-ers very well and
gave them plenty of reaso n to go away.
At the same time , a place appeared where
they could go to. And packet stagnated .

Where to Now?
Every so often, someone gets energetic

and tries to generate a grea ter interest in
packet , usually focusing on the networks.
But, this can 't be done alone, and after
trying for a whi le, they quietly give up.
What can be done? Is it worth doing it?
What, exactly , do we want to do with
packet radio? In other words, what is it
good for?

I ' ll start by saying what it isn't good
fOL It isn 't good forreplaci ng the Internet
There ' s no chance that packet radio can
even begin to compete with the Internet,
at least not in North America. The In
ternet is too fast, too well funded, and too
inexpensive to get any real competition
from amateurs . So , think of any data
application-digital voice and video, e
mail, Web pages, whatever- it's better,
faster, cheaper on the Internet In my
opinion, we should stay as far away from
Internet applications as poss ible because
it is a losing proposition.

So, what is it good for? I've done a lot
of thinking about this lately, askin g doz-
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"In my opinion, we should stay
as far away from Internet
applications as possible because
it is a losing proposition."

ens oftrusted friends and colleagues, and
there is a general consensus that there are
a few, but not many, things that the In
ternet cannot do as well as amateur pack
et today. These include mobile operation,
where cellphones and PCS (personal
communication systems) are still too
expensive; multipoint communications,
meaning one sender to many receivers;
public service activities, where the need
is temporary, cost is a factor, and deploy
ment speed is critical; emergency activi
ties, where a PSTN (Public Switched
Telephone Network) is simply not avail
able or massively overwhelmed; and
applications in which hams are just too
cheap to spend a dime to pass some data.

However , we should look at the Inter
net, and learn from it. In his "Op-Ed"
piece, WD51VD touches on a number of
ideas, one being the adoption of TCP/IP
as a standard amateur packet radio pro
tocol. I fully support this idea. There is,
however, a catch: TCP/IP, in its native
state, is not well-suited to radio network
ing applications. Many of the existing
network protocol s, such as TheNET,
ROSE, TexNet, and FlexNet all handle
the radio environm ent fairly well and can
carry the TCP/IP frames encapsulated
within their own protocols.

N2IRZ's Ideas
My proposal is for a number of gen

uine TCP/IP routers and servers, running
on real computers with hard disks and all,
to be connected by a bunch of TNC-based
radio links . It isn 't practical to put a full
TCP/IP router at every node site, so we
fill in the gaps between "big" sites with
higher-speed versions of what we use
today. Eventually, we can link these
routers together directly, as they become
more plentiful, but , for now, the existing
networks can be used.

Used for what? None of the application
types I mentioned as being better done on
packet needs anything more than 1200
baud. Sure, 9600 or faster would be nice,
but "nice to have" is very different from
"need to have." Greg, in his article, seems
to assert that if a super-duper network is
developed , then the applications to use all
that horsepower will follow. I disagree.
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Traditionally, applications have pushed
the need for network improvements, not
the other way around . What we need are
applications that are so great that every
one will want to use them, building high
speed networks just so they can.

Greg makes another good point: Our
most valuable resource is the sites we
have. The hardware in the existing net
works are nothing compared to the value
of the sites. Certainly, not all sites are
ideal- some are wretched-but many
excellent sites are in use, and to lose them
would definitely doom any chance of a
decent -network. So, if nothing else, we
should take pains to maintain access to
the good sites we already have. You' d be
surprised how far an inexpensive plaque
honoring someone who lets you use a site
can go towards a warm and fuzzy feeling
about amateur radio.

Needed: A New Frontier
So, back to the problem: What do we

do? I don 't have a definitive answer to
that, but it 's become clear to me that what
amateur radio data operations need is a
new frontier. Something to grab the do 
ers' interest and get them do-in g again . I
can 't say that I have the gift of vision to
see just what that new frontier could be.
Perhaps it will be improving modems,
optimizing spread-spectrum operations,
or a breakthrough in Forward Error Cor
rection (FEC) techniques. Maybe some
one will make good high-sp eed radios
affordable for the amateur market. Most
likely, it will turn outto be something that
nobody has even thought of yet. Or, per
haps, packet will become a histori cal
footnote, like AMTOR-used by some,
but not a really major operating mode.

If you were ever a do-er, if you think
you want to become a do-er, if you have
any interest at all in the digital modes,
then I urge you to action. Write to me and
tell me your ideas for the next frontier. I
can 't do this alone. And, in speaking with
a few dozen people , I haven 't heard any
thing new. So, let' s try it with 30,000
hams. Got any ideas? Maybe.j ust maybe,
someone has that golden idea that can
change history. Maybe it ' s you! But,
unless you write and tell me, I' ll never
know about it. Think about it, and write,
right now, while you' re thinking about it.

--- ... ---
Test Transmitter Notes

A comment about the digital test trans
mitter featured last month: Ifyou seem to

be unable to get a decent eye pattern ,
check the eye pattern you 're getting
against a known good transmitter, at a
reliable speed. If the known good trans
mitter gives a noticeably better eye pat
tern , try a different crystal in the test
transmitter. In playing with the test trans
mitter, I've found that higher frequency
crystals seem to modulate more cleanly
than lower frequency ones, and crystals
of the same frequency vary, sometimes
widely, in their modulation linearity. It
wouldn' t be a bad idea for everyone who
built one of these transmitters to perform
this check, just to be sure you' re working
with a good signal to start with.

Be aware, though, that higher frequen
cy crystals translate to wider harmonic

I spacing at the output. You don't want to
go too high in crystal frequency, or you
won' t always be able to tune for your
receiver frequency. Remember , too, that
there may be sub-harmonics between
each harmonic , and trying to tune in on
one of those low-strength signals will
result in considerable frustration, as I dis
cussed last month. Also, remember that
it is sometimes desirable to use a signal
attenuator to keep the signal weak enough
to prevent AGC (Automatic Gain Con
trol) overload. If this does happen , it can
also get frustrating, as you' ll never be
able to get a-clean eye.

---.. .---
Connections

This month, we're starting a new fea
ture in the "Digital Data Link"-radio
to-TNC connection diagrams. One of the
most frequently asked questions is "how
do I connect my (TNC type) to a (radio
type)?" In response, I'll show a few dia-

5-pin DIN
Looking at back of Male plug

Figure 1. Connecting to a TNC-2 or compat
ible (including PacComm and MFJ). This
shows the back (solder) side ofthe male five 
pin D1N plug that connects to the TNC .
Connections (see text fo r meanings): TXA-
Pin 1. GND-Pin 2, PIT-Pin 3, RXA-Pin 4.
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"Traditionally, applications have pushed the need f or
network improvements, not the other way around. What we need
are applications that are so great that everyone will want to use
them, building high-speed networks j ust so they can."
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: NLP tolearn tocopy code likean old-timerin no timeat all-no matterhowmany timesyouhave
: failedbefore with thoseother systems. This istheeasiest Morse codetraining method inthe
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DE-9 MALE

Figure 2. Connecting to a Kantronics TNC .
This shows the back (solder) side of the male
nine-pin sub-D plug that connects to the TNC.
Connections: TXA-Pin 1, oso.n« 6, PTT
Pin 3, RXA-Pin 5. The same plug is used for
DRSI PC*PA types 1 and 2, except the pin
assignments are slightly different. Con
nections: TXA-Pin 1, cnon-» 6-9, PIT-

Pin 5, RXA-Pin 3.

IDDDDDI
54321

5-pin 0,100" header
View from back of plug

Figure 3.Connecting to anAEA PK-232. This
shows the rear (solder/crimp side) ofthefive
pinfemale 0.100" header connector that con
nects to the PK-232 . Connect ions: TXA-Pin

2 , cuo.n« 4. PTT-Pin 5, RXA-Pin 1.

grams every month or so, as space per
mits. This month , we ' ll start with the
most common connections, and continue
until we 've run out of things to connect
to. The idea here is for you to copy the
diagrams and put them into a looseleaf
book for reference.

Figure I shows how to wire up the TNC
end of the cable between your radio and
a TAPR TNC-2 (or compatible) TNC
Figure 2 provides the same information
for Kantronics TNCs , and Figure 3 shows
the wiring for an AEA PK-232. Figure 4
is a generic guide to wiring up the radio
end of the cable, if your radio has an old
style 8-pin mic plug.

The most important thing to remember
is that the average TNC requires only four
signal connections to the radio: Transmit
Audio from the TNC to the radio (TXA);
Receive audio from the radio to the TNC
(RXA); Push-to- talk (PTT), whic h
switches the radio into transmit mode;
and Ground (GND) . These signals, with
the possible exception of RXA, are uni
versally available at the microphone con-

neetor. RXA is often taken from the
external speakerjack,or in the worst case,
directly from the speaker terminals. If
you have the instructions for the radio or
TNC, and those conflict with what I' ve
drawn here, then go with the manufac
turer 's guidelines.

Off We GO...
Around the time you read this, if all

goes according to plan, I ' ll be off with
Rich Moseson W2VU, CQ VHF's editor,
to the international VHF/U HF meeting in
Weinheim, Germ any. In addition to
learning more about the status of the
European packet community, and the
newest and greatest for VHF and above,
we ' ll be there to give you a first-hand
report on just what it is that attracts over
10,000 hams every year, especia lly when
there's no fleamarket involved!

The DCC
Finally, I 'll remind you that this year's

ARRLffAPR Digital Communicatio ns
Conference, the premier event in the dig
ital community, will be held in Baltimore
on October 10-1 2, 1997. Co-hosted by
AMRAD (Amateur Radio Research And
Development Corp.), this year's confer
ence will feature a seminar on "RF Basics
for Computer Weenies," as well as the
usual conference presentations and be
ginner seminars .Ifyou live within a day's
drive of Baltimore, you should definite-

8-pin Mic.
View of back of Female plug

Figure 4. Connect ing to most older mobil e
radios. This shows the back (solder) side of
the round fe male eight-pin microphone plug
that connects to the radio . In each case, take
RXA from the externa l speaker jack, though
some radios have audio on the mic plug.
Connect ions for ICOM: TXA -Pin 1, eND
Pins 6 and 7. PTT-Pin 5, RXA (ifavailab le) is
on Pin 8. Connectionsfor Kenwood: TXA-Pin
1, eND-Pin s 7 and 8, PTT-Pin 2, RXA (if
available) is on Pin 6. Connections for

YAESU : TXA-Pin 8, cso.n« 7, PTT-P in.

Iy attend-you' ll find it well worth your
time. For more information, contact Tuc
son Amateur Packet Radio, 8987-309 E,
Tanque Verde Road #337, Tucson, AZ
85749-9399; Phone: (940) 383-0000;
Fax: (940) 566-2544; Internet: <tapr@
tapr.org>, <http://ww w.tapr.org>.

Well , that' s all the space fornow. Ireal
Iy hope to hear from you regarding pack
et's next frontier. Until next month, keep
those bits flying!

73, N2IRZ
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Calling Frequency Et iquet t e
What's the right way to use a~d share the weak-signa l calling
frequency on a VHF or UHF band? This month, we present K7XC's
definitive guide to "excruciat ingly correct" calling frequency etiquette.

5 eptember rounds out summer with
the ARRL September VHF QSO
Party, the last terrestrial contest of

the year, and marks the beginning of the
winter EME season. Es is all but gone,
leaving tropo the king of propagation
modes for this event. The highest moun
tain peaks should still be free of snow,
encouraging high levels of activity from
every corner of the country. In many
places, it' s the last warm month for some
time to come, so now is the time to finish
weatherproofing your antenna systems
before old man winter arrives...and it ' s
not a bad time to brush up on your eti
quette, either.

Dayton Weak Signal Dinner. About 150 weak-signal ops enjoyed an "eyeball" get-together
(as well as a great meal) in May, during the annual Weak Signal Dinner at the Dayton

Hamvention. (W2VU photos, except as noted)
Calling Frequency
Etiquette

With the recent exposure and growth
of "weak signal" VHF operating, many
newcomers to the low end of the bands
seem lost as to the proper way to conduct
themselves away from FM repeater and
simplex operation. Many hams (old and
new alike) discover 144.200, the 2-meter
SSB calling frequency, and use it as if it
were just another repeater channel, hold
ing forth for hours at a time, not knowing
how much they're affecting the rest of us.

It's time to set things right and dispel
a few myths...

Etiquette Rule #1. The proper use of
any calling frequency is to call CQ, make
contact, then move to a clear frequency,
leaving the calling frequency open for
someone else to do the same. During my
June '97 rover trip , I would call CQ on
144.200, quickly work a few folks, stop
the pileup , announce "I' m moving to
144.210 NOW" and QSY.

This technique is extremely useful, as
it puts your callers on a quiet part of the

band. This lets you be heard in the clear
and allows you to hear the weak replies
normally lost in the congestion on the
calling frequency . Once the pileup dwin
dled to nothing, I would CQ here (.210)
several times, usually with success , and
only after receiving no replies for a
minute or more would I go back to
144.200 and start the process all over
again. I'm hearing more and more folks
starting to do this. The more competi tive
contesters have adopted this technique to
great advantage, some doublin g their
score from previous years..

The Case of 6 Met ers
One of the best things happening on 6

meters is the current debate over where
the calling frequency should be. In his
QST column, Emil Pocock, W3EP, has
called for moving the frequency from
50.125 to 50.200 to prevent the crowding

problem s encountered during the last F2
season. (This originated from a discus
sion at the SMIRK breakfast at last year's
Central States VHF So ciety confe r
ence.---ed .) Personally, I think 50.150 is
high enough to accomplish this result .
Regardless of who is right or wrong, the
debate has accomplished something won
derful-when six is open, I now tune the
entire SSB spectrum and find folks
CQing anywhere and everywhere from
50.125 to 50.220 and beyond! Thank you,
SMIRK and Emil!

Et iquette Rule #2. Trying to "drum up
DX'; by rag chewing on any calling fre
quency has the opposite effect. It blocks
others from hearing any DX, as all they
copy is your loud signal, desensing their
receive r to any truly weak signals out
there. Engaging in this practice during
peak propagation enhancement is one of
the most maddening things I've ever
heard. You know...the guy who works the
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want to change the contest rules to curb
some of these problems, such as elimi
nating FM or banning the use of 144.200.
My opinion: We don ' t need new rules
governing how we operate during a con
test, we just need to operate smarter. It's
that simple.

Activity Reports

Es was all but nonexistent during the
June VHF QSO Party. Some did work a
surprising number of Qs (contacts) and
Mults(multipliers), but for the most part,
it resembled a September event. Here are
some comments off the Web:

Just to prove that he was really there, CQ VHF Editor W2VU (far right) had his picture taken
at the Dayton Weak Signal Dinner with Central States VHF Society President and ARRL Vice
President Joel Harrison, W5ZN (f ar lef t), and dinner host Tom Whitted, WA8WZG (center).

(WB6NOA photo-he was there, too)

KH6 on 144.170 and then chats with his
friends about it...on the same frequency,
denying others the chance of doing the
very thing he is talking about.

Operating Myth #1. "If I leave the call
ing frequency, no one will hear me."
During the 1993 June VHF QSO Party, I
was the 2-meter op ofthe NC7K two-man
Multiop team here in DM09. I was hop
ing to work the last few grids needed for
my I44-MHz VUCc. Using the "CQ and
Move" method, I had run a pileup to noth
ing and was CQing south on 144.210 CW
when XE2/K9vv answered me from
DMl1-over 650 miles south and grid
# 100 on 2 meters! That never would have
happened during the middle of the day on
144.200 . Other than my contact with
Paul, KH6H ME, in Hawaii , this is my
longest Tropo QSO to date.

Pat, N6RMJ, is the 2-meter op at
WB20DH/6 atop Frazier Mt. in DM04.
These folks are literally on the last tall
mountain above Los Angeles to the north.
They can and have worked folks in
Oregon and northern Nevada from there
on 2 meters (over 600 miles), but still
have all the problems of being so close to
a large metropolitan area. How do they
cope? They CQ on 144.250 and higher
for the entire contest! Their group has
been doing this for so long now that folks
know to look for them there. They spend
very little time on 144.200 anymore, and
their scores have skyrocketed as a result
(of course, the kW amp, GAsFet pre
amps, and four-bay arrays help, too...HI!)

My rule ofthumb: Thosef arthest from
large popul ation centers should -be the
ones opera ting closest to the calling fre-
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quencies, and those closest to the metro
politan areas should be the fa rthest from
any calling frequency. Using this strate
gy, not only will we be able to hear and
work the weak stufffarther away , but we
will know where to find everyone and
144.200 will become a place for those
who truly need it, such as rovers , who
have way too many distractions to be cre
ative in their QSYing. This past June, I
was on 144.200 to stir the pot and 144.210
to run rate. As a single-op rover, I didn 't
have the luxury of being able to tune the
band as much I would have liked, but
folks know I run 144.210 when mobile
and looked for me there.

Ope rating My th #2. "CW is dead."
Little is further from the truth than this
statement. Judicious use of CW while
CQing will get attention quicker and far
ther away than any other mode. Over a
difficult SSB path requ iring stacked
Yagis and a kW, I can work the same sta
tion using 100 watts into a single anten
na if he switches to CWoQRM and QRN
are much easier to filter out. Aurora (AU)
is not very practical without using CWo
SSB EME is only possible for the very
large stations while the rest of us can work
quite a few using CW with modest arrays
and power output. There is nothing sim
pler than CW to penetrate the noise and
travel the long haul, That's why it will
always be with us.

These are all observa tions and exam
ples that have occurred during some of
my time operating CW/SSB on VHF/
UHF. I'm sure there are many other
things I haven 't mentioned that have
come to mind along these lines. Some

From Jim, WB9AJZ/6 CM87xi:
Enjo yable contest from CN70xb near

Shelter Cove, CA, on the "Lost Coast. " Heard
(didn 't work) several east coast station s on 6
m at the beginning of the contest for about IS
minutes. They were busy with one-hop stuff.
Worked my first EME contact, with WS UN.
Completed a laser Q with KD60SV/CN70.
Complete d 2-m Qs from CN87 to DM04.
Final Score: 214Qs x 67Mu lts = 14338 Points.

From Jim'WB9SNR/R:
I didn' t know unti11ate Friday night that I

would even be able to make this trip.
Fortunately, things went pretty well once I got
on the road. I was able to hit eight grids in and
around the Chicago area , with at least two
hours operating time each in seven of them (a
local dust storm chased me out of one grid
after one hour). Grid s activated: EN63, ENS3,
EN62, ENS2, EN6 1, ENS1, ENSO & EN60.
355 Qs, 717 Q Points x 97 Mu1ts x 8 Grids
activated = 7528 5 total score. Activity seemed
about normal, and Tropo conditions went way
above normal starting late Saturday night.
This time, the Tropo favored the higher bands,
222-296. In addition to beating my score from
last year, I managed to pick up three new grids
each on the 222 and 902 MHz band s, and one
new grid on 1296. Made my day!

From Shawn N7LQ DM09dn:
We were lucky enough to be on site by

Wednesday afternoon and get some of the
early prep work done. Thursday and Friday
were cold, windy, and wet, with nearly two
inches of ice forming on all the antennas by
0330 PST Friday. On Friday mornin g, the
temperature came up to slightly above freez
ing and the ice began falling off. Fortuna tely,
all the antennas survived with little if any dam
age. Most of this time was spent with a cloud
all around us. Cold and wind was the order of
the day . We did complete the "432- and 6-m
antennas and 1296 had been fini shed on
Thursday. The 2-m array had been assembled
on a ground stand on Thursday, but wind and
cold prevented it from being fully installed
until about one hour before the contest start
ed. Saturday saw us in a dense fog again until
about 8:00 a.m. The temperature was defi-
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nitely warmer (i.e., above freezing), as all the
ice was now gone along with a good portion
of the wind. 311 Qs, 378 Q Points x 133
Mults = Total Score: 50274.

From Larry Hogue, WB50MF CM98:
A wonderful thanks to all who went the

extra mile...to all the stations that shared the
contacts...to somereallygreatpeople out there
who made for a great Father's Day...to the
rovers, we couldn't have made it with out
you...Roger, KM6RH; Rich, K6ALE; Jeff,
KE6ILX, and Tim, K7XC. I know, the war
stories are yet to come...For those who went
the Extra Extra Mile...Len, WA6KLK, thanks
for the new grid (DNI2)!!! Shawn, N7LQ,
what a signal from DNOl...a 559 without a
doubt.. .Sure wish 222 was a little more
active...Thanks, Todd, for DM15 on 222.1
CW; Excellent first. So many great stations,
it's hard to quit and share the reflector. So,
one last time, thanks to all! 311 Qs, 483 Q
Points x 78 Mults = Score: 37674.

From Beau, N1MJD/R:
We had wanted to try andbetter ourJanuary

score of -7200 points. I guess we did OK. No
equipment failures. Our schedule needs to be
fine tuned, but no real complaints. We fell
behind both days. It was mostly because, with
all the hardware on the roof, we had a lot of
people stop and ask if we had found "The
Energizer Bunny" yet. Then we had to explain
that we weren't bunny-hunting, but checking
for residual radiation from Chemobyl. Just
kidding! Contest high point was when we
were bombing down I-95 at 65 miles per hour
and I reached for the 223.5 FM radio. I keyed
down, called CQ, and the Ford Explorer cruise
control suddenly said"let's go 90!" Man, isn't
222 a great band! Not onlycan you talk to peo
ple, but you can remote control your vehicle
as well. We traveled -1000 miles. We've had
some sleep and time to go over the log. It's in
pretty good shape, so here's the score: OPs
NIMJD+NlJEZ,496Qsx 91 grids x 11grids
activated. Final Score = 60,588.

From Peter, VE3AX FN02cw:
Local activity was absolutely deplorable!

Where were all the VE3s? If it had not been
for the efforts of the VE30IK and VE3NPB
rover crews, I would have missed many adja
cent grids. Thanks, guys! The weather here
was just beautiful (sorry, Tim!)-couple that
with Father's Day, and (I) think everyone
went elsewhere!

With only 100 watts on 6 meters, I did not
put much effort there, as evidenced by the
score on that band, but did catch C6AIE
Sunday a.m., and the Es to Manitoba,
Saskatchewan, Alberta, Washington, and
Oregon Saturday evening was interesting.
Best 2-meter DX was a quickie meteor scat
ter contact with Dick, K0MQS, on Sunday
a.m. We've been running every weekend (just
for fun) for months. Best DX on 222 and 432
was probably KlTR in FN44. Next year, new
6-meter 8877 amp/antenna, new 432 amp/
three more Yagis, higher antennas!

My parents decided to move out of their
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The noise figure measurement table at the
Weak Signal Dinner was set up and operat
ed by the 1997 Dayton Technical Excellence
Award winner himself, Al Ward, WB5LUA.

home of the last 30 years this weekend, requir
ing me to make two more trips with the trail
er to Mississauga (over one hour each way) to
pick up miscellaneous "just can't throw it out"
collectibles (read junk). Despite these higher
priorities, I still managed a personal best, but
failed to surpass Kevin (VE3KDH's) score
from last September. I was well on my way,
but had to QRT at 1830 Z Sunday afternoon
with 8-1/2 hours still to go. Results: 50 MHz,
64 x 40; 144 MHz, 155 x 48; 222 MHz, 49 x
28; 432 MHz, 57 x 30; 1296 MHz, 14 x 8;
Total Score = 72,842.

From Chris Cox, N0UK:
A pretty underwhelming effort on our part!

Didn't make our first QSO until 2225 Z on
Saturday and were plagued with antenna
problems, especially on 1.3 GHz, for the'
whole event. At least the new 902 transverter
and antenna worked flawlessly. Weather
Sunday took a decided turn for the worse
around lunch time and we had to tear down in
a hurry. A very special thanks to Donn,
WA2VOr, for his rovering efforts and more
so for stopping at our site and helping us tear
down to beat the storm! For this, Steve,
KA0VYB, and I will be eternally (well
almost!) grateful. 105 Qs x 59 Mults = 8142
Final Score.

The W7KK Debacle
Mud! That's what I remember most

about the W7KK attempt to activate Mt.
Moses in DNlO. Two weeks before the
contest, the road and weather were dry all
the way up. But on contest weekend, a
classic "Tonopah low" weather system
was stalled directly overhead, slowly
spinning in place, drenching the desert
with huge rain/thunderstorms.

I did make it up top, but there was no
way we would endure ice, sub-zero wind
chill, 70-plus mph winds, and 1O-foot vis
ibility just to play radio. It simply wasn't
safe. Russ, K6KLY, hit a rock with his
van on the way up and punched a hole in
his transmission, requiring a tow truck to
rescue him and pull him back to town.

After much thought about relocating
south to DM18 , we decided not to risk it
and called off the Multi. Plus, Dave,
W7KK, had pressing family emergencies
crop up and really needed to get home.
Russ wanted to do something and I was
frustrated beyond words.

I reinstalled the rover station in my
truck to salvage something from the
event. On Saturday morning, while most
folks were doing last minute touch-ups to
their stations, I dismantled (in the pour
ing rain) my new six-element 6-meter
Yagi and literally threw it into the back '
of the truck. As a rover, I needed an
uncluttered rooftop for maximum effi
ciency of the KB6KQ Loops.

Once Russ's van was running again,
we caravanned back to my home while
working each other on 2 and 440 FM at
every grid intersection. Once home, we
dumped the tower trailers, unloaded most
of my truck, and said our good-byes. I
took a long shower, posted a quick syn
opsis to the Internet, along with my route
for the rest of Saturday and all of Sunday.
I arrived in Red Bluff, California, at 1:30
a.m. and was'sQ~md asleep by 2 a.m., only
to be awakened at 5 and on the road again
by 6. Functioning on only three hours
sleep, I somehow managed to stay awake
to the very end when I entered DM04 with
just minutes to spare. My last hour was
spent driving up Frazier Mt. in DM04 to
visit with the WB20DH/6 group.

My main reason for roving this time
was as a form of therapy. I was so frus
tratedwith all the "Murphy" problems we
encountered that I needed some kind of
release and going rover was just the tick
et. How did I do? With little advance
warning that I was coming, I did round
up the troops fairly well, attracting the
usual crowds when it came time to change
grids. One highlight was working Jack,
XE2/N6XQ, from the roadside in DM06
with nothing more than the omen loops
and 100 watts. Raw Score = 545 Qs, 698
QSO Points, 96 Mults (including a bonus
of 17 grids activated). Unofficial raw
score of 67008 Points (before dupes). Not
bad for a "forced rover" expedition with
no prior PR or planning.

For the September contest, I plan on
giving Mt. Moses another try. Hopefully,
this time I can get to the top and operate
for a while. Meanwhile, keep those
reports coming: 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 K7XC...sk
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Playing Hide and Seek with Phase 3D
In its early maneuverings after launch, the Phase 3D satellite will
occasionally "disappear," and it'll be up to
AMSAT controllers to figure out where it is.

Editor's Note: Once again, work
demands have kept WA4SXM away
from his keyboard. We hope to have his
telemetry column for you in October.
This month, Guest Columnist James
Miller, G3RUH, steps in to offer a look
at how AMSAT controllers will keep
track of the P3D satellite immediately
after launch--scheduled at press time
for September 30 . This report was pro
vided by the AMSAT News Service and
is used with permission.

Regular users of the FO-20 (Fuji
OSCAR 20) satellite may have
been puzzled in early June by a

strange buzzing sound on its mode JA
transponder. This was caused by com
mand stations testing the new P3D (Phase
3D) Range Determination software and
hardware with FO-20.

P3D's orbit will change significantly
after motor firings needed to place it in
its proper orbit, and NORAD (the North
American Air Defense Command, which
tracks every satellite orbiting the Earth)
will lose track of us. So would we, with
out the P3 ranging system, which enables
our worldwide network of Command
Stations to measure distance to the satel
lite from different locations and at dif
ferent times and so compute the new
orbit's Keplerian elements. This infor-

.mation is used by us (the command sta
tions), the AMSAT commun ity, and of
course given back to NORAD so it can
re-acquire our satellite by radar. This
methodology was used to remarkable

*JamesMiller,G3RUH, was an OSCAR
13 command station for over 10 years
and is now part of the P3D command
team. He lives in Cambridge, England.

effect in picking up OSCAR-13 after both
its motor firings.

Updating 1988
Technology

Back in 1988, the P3C engineering
software was still based on the Atari
800XL computer (prior to its launch and
successful orbiting, OSCAR-13 was
known as Phase 3C, or P3C .---ed.). This
was a legacy from the very successful
designs originating as far back as 1979
and the ill-fated P3A satellite (which was
lost in a launch failure in 1980).

However, the prospect of working on
P3D and still using dual audio cassettes
for storage and an 8-bit, 2-MHz, proces
sor, has never been very attractive, and a
re-engineering of many of the tools has
been undertaken by this author over the
last couple of years. The P3D Range
Determination package marks the suc
cessful completion of a substantial devel
opment programme that includes the fol
lowing principal packages:

• Tracking
• Telemetry Display
• Command Uploader
• IPS-XI 802
• Ranging, and
·OrbitFit

Tracking, Telemetry,
and Command

These first three packages were used
for AO-13 and have been updated for
P3D. Tracking , of course, needs no intro
duction. It is the software necessary to
keep track of the satellite 's position in the
sky and location within its orbit.

Telemetry Display is essentially the
same package that was used for AO-13,
but with P3D-specific changes. This soft
ware will be publicly released for sever-

®

A MSAT
al computer platforms whenP3D is final
ly "nailed down."

Command Upload software is used for
commanding the spacecraft both during
lab testing and in space.

Coming up to Speed
Like its predecessors, P3D has a flight

computer based on a radiation-hardened
CDP-1802 microprocessor. It runs an
operating system called IPS. But genera
tion of the flight operating system and on
board control software is done on a
ground-based host computer. The IPS
X1802 package is, as its name suggests,
a cross compiler. Source files for P3D are
written using the IPS language. They are
compiled by the IPS-X1802 develop
ment system (itselfwritten in IPS), which
then outputs a target binary in 1802
machine code.

In the days of P3A/B/C, this compila
tion took half an hour on the Atari 800XL.
Imagine how tedious a simple edit used
to be. Today, from source files to upload
able binary , flight software compilation
takes half a second. The IPS-X1802
cross-compiler is a major part of the P3D
development programme. Without it, the
flight software which controls the space-

By Jam.es Miller, G3RUH
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Figure. A sample GIF image fr om the P3D Range Determination sof tware, as tested on a pass of Fuji-OSCAR 20 (FO-20). This sof tware will
help AMSA T contro llers keep track of the P3D satellite as it maneuvers toward its permanent orbit.

craft-and which is much different than
. that of P3A/B/C- would be impossible
to produce efficie ntly in the short time
scale left to us.

The Ranging software, mentioned ear
lier, measures range to the satellite with
a basic accuracy of about 150 meters (l
micro second). Comparis on of ranges
measured via FO-20, with ranges dis
playe d by regular track ing programs,
shows agreement within 5 kilome ters,
often better.

During tests, signa l strengths have
been kept to the absolute minimum need
ed for "lock" and are weaker than AO
13's genera l beacon used to be . The
uplink power to FO-20.is typically under
1 watt to a KLM 14C antenna, rather less
than a typical SSB user ' s. The ranging
software can track down to a level where
the signal is virtually inaudible. A sam
ple GIF image taken durin g an FO-20
pass is shown here (see Figure) and can
also be viewed on the World Wide Web
at: <http ://www .jrmi ller.de monoco.uk/
IPS/range.gif>. The IPS directory also
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con tains details of a 120-page book
describing the IPS operating system.

Fitting It All Together
The final program, OrbitFi t, takes

range measurements from the network of
command stations and computes an orbit
that best fits the data. It was written 10
years ago by Stefan Eckart, DL2MDL,
and I have adapted it for our current needs.
Tests made by processing FO-20 ranging
data have been completely successful.

The software is written in BASIC and
ARM assembler for the Acorn Rise Com
puter (see "Resources"). Current mach
ines use the DEC SA- I IO processor at
typically 200 MHz/700 mW/$50, highest
MIPs/mW and MIPs/$$ (taken together)
in the business and currently the embed
ded systems processor of choice. (I think
this means it gets more bangfor the buck
than anything else out there today.-ed.)
It makes a cool personal computer, too.

Software isn ' t as photogenic as hard
ware, and thus gets little or no exposure.

So I hope this summary gives you some
idea of how the backroom boys have been
keeping busy. There are many such
heroes in the P3D program, but I' ll just
cite fellow P3D command stations Peter
Guelzow, DB20S; Graham Ratcliff,
VK5AGR; Stacey Mills, W4SM; and Ian
Ashley , ZLlAOX, for enthusiastically
thra shing every development as it has
staggered off the production line. •

Resources
For more information on the Acorn

Rise Computer, visit Acorn on the World
Wide Web at <http://www .acorn.co.uk/
acorn/products/strongarm/>.

Information on the DEC SA-110
processor is available at <http://www.
europe.digita l.com/info/semiconductor/
sa l lO.htm>.

General information on Phase 3D and
the amateur satellite program is available
from AMSAT-NA at P.O. Box 27,
Washington , DC 20044 ; Phone : (30 1)
589-6062; Web: <http://www.amsat.org>.
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Building a project from a schematic diagram is always easier if you understand what the various symbols stand for.
Here 's a guide to the most common ones.
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(Reprinted with permission from the ARRL Handbook.)
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In almost any article you read about VHF/UHF
weak-signal work, VHF contesting, or award s
programs, you 're bound to run into the phrase

"grid square." This is a specialized system that hams
active on VHF use to locate each other and to describe
their own locations.

A grid square is actually a rectangle, and a rather
large one at that. Each rectangle measure s 1

0

of lati
tude by 2

0

of longitude and has a unique two-letter,
two-number identifier. The CQ offices in Hicksville ,
New York, for example , are in grid square FN30, and
ARRL headquarters in Newington, Connecticut, is
in FN3l. (To save you the trouble of doing the math ,
there are 32,400 grid squares covering the planet. )

The system got its start in Europe in 1980 as an
update of a system that had been used by European
hams for decades. American hams began using it a
few years later, in large part to help equalize VHF
contest competition between different parts of the
country. The problem was that most contests had you
determine your score by multiplying the number of
contacts you made by the number of states you con-

tacted. But a station in New Jersey, for example,
could easily work 10 or more states with a basic 2
meter SSB setup, while an identically-equipped ham
in Kansas would be lucky to work two states. Grid
squares, which are all the same size and shape (gen
erally speaking), were supposed to help "level the
playing field." They did to some extent,but still can't
compensate for differences in population density.So
while the ham in Kansas may be able to get his sig
nal into a dozen different grid squares, there 's no
guarantee that he'll be able to find other hams to con
tact in each of those grids. On the other hand, our
ham in New Jersey should have no trouble at all find
ing at least one active ham in each of the dozen grid
squares, that his signal can reach. Even so, grid
squares today have become the basis for most major
VHF contests and awards and provide operators with
a quick reference on which direction to point their
beams for specific contacts.

How do you determine your grid square? Start by
looking at a Grid Locator map. These are available
at nominal cost from the ARRL, and are also pub-

C A ,\. i A 0 A-i .
i lW

97 07
8"",,,,, -

96 06

95 05 15

gJ',rrr~_ 04

92 02

0 1

t ARRL Grid Locator
for North America

\

i
i

.,.\
27 37

AL92

Al 91 BLOl

76

75

09

08

94

03

02

01

80 90 00

19

18

13

12

11

10

28 i 38

23

22

2 1

4'6
-,

49 ' 59

!" I""''1
48 • ~8

53

51

Th iJ AR RL Grid LoQlor mapn
bawd on lbe ,",orld .,.:!e ~ ~bjdeo

11" ,,- ' )'loIem. The Ii.,.. 1""0 cha JK '
'e U (Ienen)roMtiul<f th~ 20" X 1~

ji~ld. Th i. i. fo llo ...t"dby 1....0 n\lm·
he .., <ks1, na llr.g tile 2" X ,0sq l.l4rl'
To indicate loca t io n more pm:itl: ly.
Slll an d6lbcha.raete,,/k-tle rs) a '"
\I'll:d to iodical e "'~ S· X Z.s" ."b
fq"a rf , More info rma lion o n grid
10Q\lionsa nd i ne AR Rl VHF iUHF
Ccntury Club A",• •d l (ba sed 00
co mactlng 100 grid aq ualt .l can be
o blai n. d from t ile H~adqua rtel> of
Ihe American Radio Rd ay League,
22S Main SUCCI. ",",eWlnglo n. CT
DEtIIl. U.S.A.

BLOO

BK09
' ~' W

Cartog,apny by
C C Ao.ema~. K9....KS. and A. HObs ene, ,,

AlaSkA;

A,ne!'Ot.~ 9?5 '

f ll rDl nu 9 P 64

J unu " C0 28

Canada·
C n3f'lo t1810w n.PEI FN86
Edmo~1 0n , A,lb 0033
Halifax, N.S . f N64
sa".IOO~ . S.~k . D062
St J OM S.NlI. GN31

Cari bbean
"""'....n. EUIJ
Sa'1l0 Oomingo f KS8
Port a\lPnnce fK3lI
Guanlan" mO Bay FK?9

M ex ICO·

Me., co Cily EK09
Mo nlerrey OL95

OL68 OL9a \ El 08

Puerto Rico and \t..~;~:;

:~:g~:a~S~:~~S pEL",\,-, --l'¥-----j

::.E:.:~:~~078 I"'EL",06'-.-",- ~:.r--1
' 00 200 300 "'" 500r

The ARRL VUCC Grid Locator Map . (© 1995 ARRL, reprinted with permission)

82 • CO VHF • September 1997 Ham Radio Above 50 MHz



CIRCLE 71 ON READER SERVICE CARD

CIRCLE 76 ON READER SERVICE CARD

for
INSURANCE

• OMNIDIRECTIONAL
• SMALL SIZE
• PRE-TUNED

• HORIZONTAL POLARIZATION
• ALUMINUM CONSTRUCTION

• MOBILE o r BASE OPERATION...
(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 masting ? CALL

CIRCLE 66 ON READER SERVICE CARD

AMATEURS
Insure all your radio and

computer equipment.
(except towers and antenna)

HAMSURE
EMail:hamsure@ameritech.net

www .arneritech.net/users/hamsure/
hamsure.html

7901 Laguna Lane Orland Park, IL 60462
800-988-7702

Available only in 48 cont iguous US

13620 Old Hwy 40 ~~'.

Boonville, MO 65233 ;2{ '\::~ ':-J

Model Ht. Base Ant. Ld. UPSppd
RT-424 4.5' 24" 6 s . ft. 159.95
RT-832 8' 32" 8 sq. ft. 229.95
RT-936 9' 36" 28s . ft. 389.95
RT-1832 17.5 ' 32" 12 sq. ft. 524.95

[ ] 816-882-2734 - ~.~
~ http:fwww.glenmartin.com '-_. . .

CUBEX QUAD ANTENNA CO.

m 40 YEARS OF QUALITY ANTENNAS
SKYMASTER H.F. KITS FROM $275.95

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

2 METER 4 EL. PRE-TUNED $49.95 + S&H
6 METER 2 EL. PRE-TUNED $69.95 + S & H

BEST PRICES ON DOUBLE BRAIDED " DACRON" ANTENNA ROPE

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

2761 SATURN ST. "C" BREA CA 92621
(714) 577-9009 FAX (714) 577-9124

I.

Hamfest Ca lenda r
(from page 29)

Sept. 21, Tailgate Electronics, Com
puter and Amateur Radio Flea Market,
Albany and Main St., Cambridge, MA.
Talk-in: 146.52 & 449.725 /444 .725 pI
2A -WI XM/R. For information , call
(617) 253-3776 .

Sept. 21, 7th Annual Hamfest &
Computer Show , New Port Richey
Recreational Center, New Port Richey,
FL. Talk-in: 145.35- & 147.15+
repeaters. For more information, call
Mimmie, K04FB, (813) 937-7455, or
e-mail: Marv , N2AT: <MARVB@IX.
NETCOM. COM >

Sept. 21, 25th Annual Hamfest and
Computer Show , Lenawee County Fair
grounds, Adrian, Ml. Talk-in : 145.370- .
For information, contact Brian J.
Sark isian, KG8CO, 139 N. Main St.,
Adr ian, MI 492 21; or call (517) 265 
1537, e-mail: <kg8co@juno.com>;
<http://www.qsl.net/W8TQE>. (exams)

Sept. 27, Hamfest and Computer
Show, Campus ' of Embry Riddle
Aeronautical University ,Daytona Beach
International Airp ort, FL. Talk-In:
147.150+ . For information, call John
Mun sey at: (904) 677-8179; or e-mail:
<K4BV@JUNO.COM>; Web page:
<h tt p :/ /erau. db .e rau.edu/ - s tokess/
hamfest.html> . (exams)

Sept. 27, Ham fest & Computerfest,
Chemung County Fairgrounds,
Horseheads, NY . Talk-in: 147.96/36,
444.20. For information, contact Dave
Lewis, 465 , CR , 13, Van Etten , NY
14889, or call (607) 589-4523. (exams)

Sept. 27, Hamfest and Computer Fair,
New Civic Cente r, Anderson, Sc. Talk
in: 146.79. For information, send SASE
to Anderson Hamfest, Anderson Radio
Club , P.O . Box 1525, Anderso n, SC
29622, phone: (864) 226 -7156; fax :
(864) 225-7156. (exams)

Sept. 28, Giant Electronic Fleamarket,
Linco ln High School, Yonkers, NY.
Talkcin: 449.425 MHz PL 156.7,
223.760 MHz PL 67.0, 146.916 Hz, or
443.350 MHz PL 156.7. For inform a
tion, call Otto Supliski, WB2SLQ, (914)
969- 1053. (exams)

Sept . 28, Fleamarket, Framingham
High School, Framingham, MA. For
additional infor mation, contact Bev
Lees, N ILOO, FARA P.O. Box 3005 ,
Framingham, MA 0 1705, or call (508)
626-20 12. (exams)

1. Convert the minutes porti on of the
longitude from minutes to decimal by
dividing.by 60.

2. For North America and other loca
tions of West longitude, subtract your
longitude from 180 degree s. For loca
tions of East longitude, add 180 degrees.

3. Nex t divide this value by 20. The
whole number result will be used to
determine the first digit of your Grid, as
follows :

O=A, I= B, 2=C thru to 17=R .
4. For the the third digit, multiply this

last number by 10. The digit immediate
ly before the decimal point is the third
digit of your Grid.

Now use your Latitud e:
1. Convert the minutes porti on of the

latitude to decimal by dividing by 60.
2. If your Latitude is North, add 90. If

your latitude is South, subtract your lati
tude from 90.

3. Divide this number by 10.The whole
number result will be used to determine
the second digit of your Grid, as follows :

O=A, B=l , C=2 thru to 17=R .
4. Now, multiply this number by 10.

The digit immediately before the decimal
point is the fourth digit of your Grid.

Thi s completes your four -digit Grid
Locator. •

Figuring Out Your Grid
Square

To determine your Grid Square with
out a map, you' ll need your longitude
and latitude rounded to the nearest
minute. Save the number obtained from
eac h step, as it will be used in the next.

First use your longitude :

lished in a variety of references, includ
ing CQ's The VHF 'How-To' Book, the
ARRL Operating Manual, and the
ARRL's Your VHF Companion.

If you're clearly within one particular
grid square, then look no further. Ifyou're
not sure, you can calculate your location
with a variety of computer pro-grams or
with a mathematical formul a (see
"Figuring Out Your Grid Square"
below). The key to all of them , though, is
knowing your latitude and longitude as
precisely as possible. If you have a topo
graphic map of your area available, use
that. Otherwise, try your publ ic library ' s
reference department or ask local hams
who are already active on VHF/UHF
weak-signal. Then you can start to have
fun "chasing grids."

Ham Radio Above 50 MHz
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HAM SHOP Advertisers' Index

Advertising Rates: Non-commercial ads are 20 cents per word including abbreviations and
addresses. Commercial and organization ads are $1.00 per word. Boldface words are $1.50 each
(specify which words). Minimum charge $2.00. No ad will be printed unless accompanied by full
remittance. All ads must be typewritten double-spaced. '
Closing Date: The 1st day in the third month preceding date of publication (example: Jan. 1 for
the March issue). Because the advertisers and equipment contained in Ham Shop have not been
investigated, the Publisher of CO VHF cannot vouch for the merchandise listed therein. The pub
lisher reserves the right to reject any advertisement. Direct all correspondence and ad copy to:
CO VHF Ham Shop, Attn: Bernadette Schimmel, 76 N. Broadway, Hicksville, NY 11801.

If you have a product or service to offer, join
us and get your classified message out to all
the hams who ply their craft on VHF with CQ
VHF ' s Ham Shop.

Contact: CQ VHF Ham Shop
Attn: Bernadette Schimmel , 76 N. Broadway,
Hicksville, NY 11801. Call today
(516) 681-2922 or Fax: (516) 68 1-2926 .

AEA, division of Tempo Research 19
Alinco Electronics 3
Alternative Arts 75
AMSAT .43
Arcron-Zeit 35
Azden Corporation 23
C31 Antennas .46
CQ Books 68,69
Comet/NGC, Inc 1
Communications Specialists 35
Computer Automation Technology...43
Cubex Quad Antenna Co 83
Delphi Internet 67
Directive Systems 67
Down East Microwave, Inc 67
Gateway Electronics .41
HAMSURE , 83
Ham Radio Outlet 17
Hygain by Telex 5
Jesse Jones Industries .46
Juns Electronics 27
KB6KQ Loop Antennas 83
Kenwood USA 13, Cov.IY
Link Communications, Inc 15
Martin Engineering, Glen 83
Mirage -::. 6
P.C. Electronics : 25
Periphex Inc. (Adv, Battery Sys.) .49
Radio Depot 34
Radio Shack .45
S-Com Industries : .46
SGC Inc 25
Software Systems Consulting 24
Standard Radio Cov.II
W & W Associates 11
Yaesu Cov.III
Yost & Co 24

It 's easy to advertise in CQ VHF. Let me
know what I can do to help. Arnie
Sposato, N2IQO. Tel: 516-681-2922,Fax:
516·681-2926, e-mail:arnie cq@aol.com.

Ham Radio
Abovs 50 MHz

• "Are You Covered?"-a look at
ham gear and homeowner 's insur
ance, by Brad Pioveson , W9FX

• "Is 10 Meters Really a YHF
Band?" by Arnie Coro , C0 2KK

• "CQ Universe- Is Anyone Out
There?"-the growing role of
hams in the Search for Extra
Terrestria l Intell igence (SETI), by
Denis Jakac, YE3ZXN

• "Rockets into the Iono sphere," by
Ken Neubeck, WB2AMU

Plus... .

Looking Ahead
in

• "Build a YHF/UHF SWR Meter,"
by Den nis Wi lkiso n, KE6UZQ

• "An Efficient HT Power Supply,"
by Phil Salas, AD5X

• Two antennas you can build...
..."The 'Simple-Easy' 2-Me ter
Antenna, " by Lee Aurick, W ISE
..."The YBW- I, a VHF Broadband
Wonder," by Arnie Coro, C02KK

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

If you'd like to write for CQ VHF, you
may download our writers' guidelines from
the CQ VHF World Wide Web site at
<http://members.aol.com/cqvhf/> orFTP to
<ftp://members .aol.com/cqvhf/General>
and look for the file, "writguid.txt." Or, you
may send a written request with an SASE
(self-addressed stamped envelope) to CQ
VHF Writers' Guidelines, 76 N. Broadway,
Hicksville, NY 11801.

DU- -

ALUMINUM chassis & cabinets, assembled
and kits , UHF-VHF antenna parts, K3IWK,
5120 HARMONY GROVE RD., DOVER, PA
17315, PHONE/FAX: 1-(717) 292-490 1
EVENING.

AMATEUR RADIO REPAIR - HF, VHF, UHF
all brand s, repeat ers & amplifiers serviced,
DUPLEXERSTUNED. Prompt service, reason
able rates, FCC Licensed. CENTURION COM
MUNICATIONS, 892 N. DELSEA DR.,
VINELAND, NJ 08360, (609) 794-8000.

Join the LAMBD A AMATEUR RADIO CLUB
(Larc) since 1975, the only open and visible
public service-oriented ham club for gay and
lesbian hams. Monthly newsletter, HF skeds,
internet listserv and IRC, hamfest meetings,
chapte rs, DXpedit ions. Write LARC, PO Box
24810, Phila., PA 19130-2405 or e-mail:
<LARC@net-quest.com>.

WANTED : Older model bugs, unusual bugs,
and miniature hand keys. State price, condi
tion. Dave Ingram, K4TWJ, 4941 Scen ic View
Drive, Birmingham , AL 35210

Learn Code by Hypnosis-http://www.qth.
com!cweasy! or 1-800-425-2552.

RC·740X, band expansion for KENWOOD
741/742 series, ScannerWEAR WINDOWS
software for ICOM, AOR, OPTO receivers see
all at <http://www.radioscan.com>. R.C.S.!.
M-F 9-4 PST 1-800-560-7234.

FOR SALE OR TRADE: 126' spool of RG-225
teflon coax (high-power , high-temp erature ,
good for indoor use up to 450 MHz). Will sell
for $200 + shipping (or you pick up in Metro
NYC/NJ area). Prefer to trade for 6/2-meter
transverter of similar value. Rich Moseson,
W2VU, c/o CO VHF, 76 N. Broadway,
Hicksville , NY 11801.

PACKET RADIO AND MORE! Join TAPR, con
nect with the largest amateur radio dig ital
group in the U.S. Creator of the TNC-2 stan
dard , now working on Spread Spectrum tech
nology. Benefits: newsletter, software, dis
count on kits and publications. $20/yea r
US/Can/Mex; $25 elsewhere. Visa/MC. When
joining, mention CO and rece ive TAPR's
Packet Radio: What? Why? How? ($12 value)
FREE! Internet: <tapr@tapr.org> Web:
<http://www .tapr.org> Phone: (817) 383-0000
Address:8987-309 ETanque Verde Rd.,#337,
Tucson, AZ 85749-9399.

ELECTRONTUBES: All types Bought and Sold.
Daily Electronics, 10914 NE 39th St., B-6
Vancouver, WA 98682, (800) 346-6667; Fax:
(360) 896-5476; <daily@worldaccessnet.com>.

J-POLE PVC ANTENNA'S 2 METER, 440 AND
6 METER PRETUNED $39.95-59.95. JIM

. WA3DUX, 1-800-837-2038.





KENWOOD
Super SUIDIDer

Giveaway
Purchase any new Kenwood Amateur Radio indicated

below and receive FREE the corresponding gift. ..

July 10, 1997 thru September 15, 1997 Only!!

TH-22AT
Handheld

TH-79AD
Handheld

TH-235A
Handheld

TM-V7A Mobile with the purchase ofa uewTM-ViA
Limitedoffer(seercurdeelerfor details}

with the purchaseof any newKenwood Handheld
limitedoffer (seeYOUt dealer for details)

T8-570D or T8-5708 Transceiver

with thepurchase

ofa newTS·5iOD/S

limitedofferlsecfour dealcrfordeuils)

See Your Dealer For Details & Extra Savings!

-KENWOOD
Amateur Radio Products Group

97ARD-1652

KENWOOD COMMUNICATIONS CORPORATION
AMATEUR RADIO PRODUCTS GROUP
P.O.Box 22745 . 2201 E. Dominguez Street.
Long Beach . California 90801-5745. U.S.A
Customer SupportlBrochures (562) 639-5300
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